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1 INTRODUCTION

Bhate Environmental Associates, Inc., (Bhate) has been retained by the U.S. Army Corps of
Engineers (USACE), under contract DACA45-03-D-0023, Task Order No. 021, to conduct
Accelerated Corrective Measures (ACM) at several of the Solid Waste Management Units
(SWMUs) and Areas of Concern (AOCs) at Holloman Air Force Base (HAFB), New Mexico.
This document provides a Work Plan that will serve as the primary working document for the
additional investigations and excavation of petroleum contaminated soil (PCS) and hazardous
constituents including sludge grit and radionuclides at 11 previously investigated sites.

The Omaha District USACE Scope of Services for the Remedial Action-Construction (RA-C) —
Project # KWRD20067080 dated November 9, 2005 (Attachment A) generally defines the
additional characterization for 11 SWMU/Environmental Restoration Program (ERP) sites that
have been identified by the New Mexico Environment Department (NMED) as requiring further
investigation prior to source removal excavation or no further action. These SWMUs/AOCs
include the following ERP sites: OT-03 (SWMU 114), OT-20 (SWMU 113A), OT-32 (AOC
PRI-A), OT-35 (AOC PRI-2 and PRI-5), OT-38 (SWMU 137), OT-45 (AOC-0), SS-06 (AOC
R), SS-12 (AOC K), SS-18 (AOC H), RW-42 (SWMU 111), and OT-37 (AOC L).

Review of historical data collected at SS-06 and OT-35 indicates that these sites have been
sufficiently characterized during previous investigations. At a meeting on May 5, 2006, attended
by NMED and HAFB personnel it was proposed that these two sites qualify for No Further
Action (NFA) status. Under separate cover and pending NMED approval, HAFB will submit a
Statement of Basis requesting NFA for Sites SS-06 and OT-35. The historical characterization
data and chronology of previous investigations for these two sites has been included in Section 2
of this ACM Work Plan. In addition, during the referenced meeting it was determined that due
to the small size of the OT-03 source area, additional characterization would not be required.
The ACM approach for OT-03 will consist of removing the contaminated soil until site risk-
based closure goals are met as determined by confirmation sampling.

The objective of the additional characterizations at the remaining eight sites (OT-20, OT-32, OT-
38, OT-45, SS-12, SS-18, RW-42, and OT-37) is to fill in the data gaps to completely identify
and define the presumed PCS and/or hazardous constituent source areas. Once the source areas
have been delineated, the primary objective of this ACM is to remove, through excavation, and
properly dispose the PCS and/or hazardous constituent source areas. Groundwater conditions
surrounding the various source areas will also be evaluated in this ACM Work Plan. During this
process, required data will be collected to support risk based evaluations of these sites based on
guidance from the NMED. The ultimate objective is to achieve approval for site closure(s) in
accordance with the HAFB Resource Conservation Recovery Act (RCRA) permit (number
NM6572124422).

This ACM Work Plan is organized into 11 sections; Section 1 presents the introductory material,
ACM Work Plan objectives, and HAFB background information. Section 2 details the site-
specific background and historical environmental data. Section 3 summarizes the site-specific
additional investigation actives for each site to determine the location of the source areas.
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Excavation procedures and excavation soil sampling and analysis are presented in Sections 4 and
5, respectively. The risk-based clean up approach is described in Section 6. Section 7 presents
the excavation waste management procedures. Project quality assurance and health and safety
requirements are discussed in Sections 8 and 9. Section 10 presents the organization and
schedule and Section 11 contains the references used throughout this report. Three sets of
comments received from USACE Omaha with associated responses are included in Attachment
B.

This document has been written to provide relevant information on the geologic, hydrologic, and
other environmental conditions for the 11 sites and the procedures by which this ACM will be
completed. Information is provided for the entire Base and its surrounding environ as well as the
11 sites. This ACM calls for the removal of all PCS and/or hazardous constituents (above the
NMED soil screening levels) at sites OT-03, OT-20, OT-32, OT-38, OT-45, SS-12, SS-18, RW-
42, and OT-37 through excavation with verification of complete removal via confirmation
sampling from the excavation.

1.1 Base Description

HAFB is situated in south central New Mexico, in the northwest central part of Otero County,
approximately 75 miles north-north-east of El Paso, Texas (Figure 1-1). HAFB has a population
ot 6,000 and occupies about 50,000 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
which has a population of approximately 35,000 is located approximately 7 miles east of the
base.

HAFB was first established in 1942 as Alamogordo Army Air Field (AAF). From 1942 through
1945, Alamogordo AAF served as the training grounds for over 20 different flight groups, flying
primarily B-17s, B-24s, and B-29s. After World War I, 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 49™
Tactical Fighter Wing arrived at HAFB and has remained since. Today, HAFB also serves as the
training center for the German Air Force’s Tactical Training Center.

1.2 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
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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 (Figure 1-1). At its widest, the basin is about 60 miles east to
west and stretches approximately 150 miles north to south.

1.3 Surface Water and Hydrology

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 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 10,000 years ago, indications are of a much wetter climate. The present day
Lake Otero encompassed a much larger area, possibly upwards of several hundred square miles.
Its remains are the Alkali Flat and Lake Lucero. Lake Lucero is a temporary feature of merely a
few inches in depth during the rainy season.

Ancient lakes and streams deposited water bearing deposits over the older bedrock basement
material. Fractures, cracks, and fissures in the Permian and Pennsylvanian bedrock yield small
quantities of relatively good quality water in the deeper peripheral. Potable water is only found
in 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 area on the upslope sides of Tularosa and
Alamogordo with the other in the far southwestern part of the basin. A portion of Alamogordo’s
water, as well as the Base’s, is supplied from Lake Bonito (which is in the Pecos River Basin).

1.4 Regional Geology

The sedimentary rocks which make up the adjacent mountain ranges are between 500 and 250
million years old (White Sands Missile Range (WSMR), 2003). 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
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units of interbedded sand, silt, and clay while the eolian deposits consist primarily of gypsum
sands. The eolian and alluvial deposits are usually indistinguishable 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.

1.5 Regional Hydrogeology

The predominance 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, groundwater ranges from 5 to 50 feet. Flow for the
Base is generally towards the southwest with localized influences from the variations in the
topography of the Base. Near the arroyos, groundwater flows directly toward the surface
drainage feature.

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 ERP
Sites / SWMUSs / AOCs located across HAFB, have groundwater monitoring wells containing
water with an average total dissolved solids (TDS) concentration greater than 10,000 milligrams
per liter (mg/L). This TDS data supports the hypothesis that TDS concentrations below 10,000
mg/L at HAFB are caused by dilution of natural groundwater from leaking water lines and
surface irrigation from the domestic water supply. TDS concentrations greater than 10,000 mg/L
exceed the New Mexico Water Quality Control Commission (NMWQCC) limit as potable water
and thus, the groundwater beneath HAFB has been designated as unfit for human consumption.
Likewise, U.S. Environmental Protection Agency (USEPA) guidelines have identified the
groundwater as a Class IIIB water source, characterized by TDS concentrations exceeding
10,000 mg/L.
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In addition, 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.

1.6 Climate

As a whole, New Mexico has a mild, arid to semi-arid continental climate characterized by light
precipitation totals; abundant sunshine, relatively low humidity and relatively large annual and
diurnal temperature range (Western Regional Climate Center [WRCC], 2003). The climate of
the Central Closed Basins varies with elevation. The Base is found in the low areas and is
characterized by warm temperatures and dry air. Daytime temperatures often exceed 100
degrees Fahrenheit (°F) in the summer months and 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”. Much of the
precipitation falls during the mid-summer monsoonal period (July and August) as brief, yet
frequent, intense thunderstorms culminating to 30 — 40% of the annual total rainfall.

1.7 Water Use

HAFB is located in the Tularosa Sub-basin. Potable water is available from municipal wells
along the margins of the basin with more saline water towards the center. The principle sources
of potable water are located in a long narrow north-south trending area east of Alamogordo and
Tularosa and in the far southern part of the basin. HAFB is also supplied potable water from
Lake Bonito, which is in the Pecos River Basin.
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SITE-SPECIFIC BACKGROUND AND HISTORICAL
DATA REVIEW

Since 1983, the 11 sites addressed in this ACM Work Plan have been the subject of a series of
environmental investigations related to evaluating the soil and groundwater conditions to
determine the various site-specific sources of volatile organic compounds (VOCs), semi-volatile
organic compounds (SVOCs), petroleum hydrocarbons, pesticides, herbicides, polychlorinated
biphenyls (PCBs), metals, and radionuclide contamination. This section provides the site
background and overview of the previous investigations conducted at each of the 11 sites from
1983 through 1996. Most of the site-specific information presented in this section was obtained
from the following historical reports:

Installation Restoration Program Records Search for Holloman Air Force Base, New
Mexico, August 1983, CH,M Hill.

Installation Restoration Program, Phase Il — Confirmation/Quantification Stage |1,
Report (April 1984 to March 1985) For Holloman Air Force Base, New Mexico 88330,
March 1987, Dames & Moore.

Final Remedial Investigation Report, Holloman Air Force Base, New Mexico, December
1989, Walk, Haydel & Associates, Inc.

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

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

Draft Final Site Investigation Report Waste Sites SS-06, SD-15, AOC-RR, and AOC-
BBMS, Holloman Air Force Base, New Mexico, October 1995, Ebasco Services, Inc. and
Groundwater Technology.

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

The analytical results and sample locations for the surface soil, subsurface soil and groundwater
samples collected during the previous investigations for the 11 sites are included in Appendix A.
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2.1 OT-03 POL Tank Burial Site
2.1.1 Site Description and Background

This site is a SWMU and is listed on Table A of the HAFB RCRA Permit as the Tetraethyl Lead
(TEL) Disposal Site, SWMU 114. This former land disposal site is located outside the east
perimeter fence of the petroleum, oil, and lubricants (POL) storage facilities (Figure 2-1). It has
been utilized in the past to dispose of the bottom sludge from fuel storage tanks (aviation
gasoline [AVGAS], and jet propulsion fuel, Type 4 [JP-4]). From 1955 to 1975, wastes such as
leaded fuel tank sludge, rusted metal fragments, rags, and hand tools were disposed of in the pit.
The approximate extent of the disposal pit was thought to be 10 feet (ft) by 6 ft with an assumed
depth of 4 ft.

2.1.2 Previous Investigations

In January 1980, the HAFB Bioenvironmental Engineering Department collected and analyzed
eight soil samples from the OT-03 pit and surrounding area. The highest total lead
concentrations (3,750 parts per million [ppm] and 1,500 ppm) were detected in the samples
collected from within the pit. Lead was also detected at concentrations ranging from 157 to 550
ppm, in samples collected from 6 to 30 ft outside the pit (Andreoli, 1980). The analytical results
and sample locations for the surface and subsurface soil samples collected during this sampling
event are included in Appendix A-1-1.

A record search for Site OT-03 was conducted by CH,M Hill in 1982 (CH,M Hill, 1983). The
record search concluded that the site was not considered to present a significant concern for
adverse effects on health or the environment. The site was reinvestigated in November 1991
during a Remedial Investigation (RI) conducted by Radian Corporation (Radian). The following
information was obtained from the Draft Final Remedial Investigation (RI) Report,
Investigation, Study and Recommendation for 29 Waste Sites, Holloman Air Force Base, NM
(Radian, 1992). The scope of work for the OT-03 RI included the following field activities:

e Prior to soil and monitoring well installation, two 120-ft long trenches were dug with a
back hoe to confirm the location and determine the extent of the burial pit. The trenches
were approximately 1-ft wide and extended no more than 4 ft below ground surface.

e Collection of 16 surface soil samples (HA-03-01 through HA-03-16) from the 0 to 2 ft
interval using stainless steel augers at approximately 15-ft intervals. All surface soil
samples were analyzed in the laboratory for organolead and total lead.

e One soil boring (SB-03-01) was drilled inside the pit. A composite soil sample was
collected of the waste material (0 to 6 ft below ground surface [bgs]) and a second sample
was collected from the undisturbed native material below the pit (6 to 9 ft bgs). Both of
these subsurface soil samples were analyzed for volatile organic compounds (VOCs),
petroleum hydrocarbons, organolead, and total metals.
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o The soil boring was completed as a monitoring well (MW-03-01) to determine whether a
release to groundwater had occurred. The well was developed, sampled, and slug tested.
One groundwater sample was collected and analyzed for VOCs, anions, TDS,
organolead, and total metals.

Organolead was not detected in any of the 16 surface soil samples; however, total lead was
detected in all the samples at concentrations ranging between 1.7 to 38 milligrams per kilogram
(mg/kg). In the two subsurface soil samples that were collected for analysis; lead was detected
in the 0 to 6 ft bgs waste interval at 50 mg/kg and at 48 mg/kg in the underlying soil. These
concentrations are both well below the current NMED soil screening level (SSL) (NMED, 2006)
for lead (400 mg/kg). All other metals detected in the waste and underlying undisturbed interval
were measured at values less than their respective base wide upper tolerance limit (UTL).
Petroleum hydrocarbons were detected in the waste at 1,160 mg/kg and in the underlying soil at
a higher concentration of 2,020 mg/kg. Two VOCs were also detected in both the waste and
underlying soil sample, with the higher concentrations (1,600 micrograms/kilogram [pg/kg] of
ethylbenzene and 3,300 pg/kg of xylenes) detected in the waste sample.

One monitoring well was installed through the waste pit to determine whether a release had
occurred to the groundwater. The groundwater quality parameters (chloride, sulfate, fluoride,
and total phosphorus) and metals were all below their respective UTLs for background. Several
VOCs were detected in the groundwater at Site OT-03. Benzene (4,500 micrograms per liter
[ug/L}), ethylbenzene (1,600 pg/L), and xylenes (700 pg/L) had the highest concentrations of
detected VOCs.

The analytical results and sample locations for the surface soil, subsurface soil, and groundwater
samples collected during the OT-03 RI are included in Appendix A-1-2. The RI Report (Radian,
1992) determined that the site should proceed to implementation of an Installation Restoration
Program (IRP) remedial action/RCRA corrective action remedy.

2.1.3 Geology and Hydrogeology

The subsurface geology for Site OT-03 was obtained from the RI Report (Radian, 1992). The
report utilized borings and wells from both Site SS-02/05 and Site OT-03, because of their close
proximity to each other. The drilling log from the boring at Site OT-03 indicates a silty/fill from
0-6 feet which transitions to a clay layer from 6-13 feet. The clay layer steadily increases in sand
content from 13-17 feet and from 17-25 feet the stratigraphy is mostly sand. The drilling log and
monitoring well construction diagram for this site can be found in Appendix A-1-2.

The RI Report (Radian, 1992) made several observations about the local hydrogeology. The
report stated that groundwater occurs in a shallow confined aquifer approximately 10 feet bgs in
the silty sand deposits. The investigation found the hydraulic conductivity to be approximately
2.52 x 107, Groundwater on the north side of the site flows northeast and groundwater on the
southern side of the site flows to the southeast. The general trend of the site’s groundwater flow
was toward Dillard Draw, to the east.
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2.2 OT-20 Sewage Lagoons Disposal Trenches
2.2.1 Site Description and Background

This site is a SWMU and is listed on Table A of the HAFB RCRA Permit as the Sludge Disposal
Trenches near Lagoons, SWMU 113A. From the beginning of Base operations to approximately
1984, all settled solids from the grit chamber located at the headworks of the wastewater
treatment plant were buried in three distinct pits just east of Pond B in the southwest corner of
HAFB (Figure 2-1). The pits were reported to be approximately 2 feet wide, 5 feet deep, and 40
feet long and were dug perpendicular to the pond and reportedly covered an area approximately
200 to 300 feet north-south. Evidence of the pits can be observed on the surface as slight
depressions. The Installation Restoration Program, Records Search for Holloman Air Force
Base, New Mexico (CH,M Hill, 1983) indicated that small amounts of solvents and heavy metals
may have been associated with the grit material. Additionally, PCBs have been identified at the
adjacent sewage lagoons and in the grit disposal material.

2.2.2 Previous Investigations

The OT-03 record search concluded that the site was not considered to present any significant
concern for adverse effects on health or the environment. The site was investigated in September
1991 during a RI conducted by Radian. The following information was obtained from the Draft
Final Remedial Investigation (RI) Report, Investigation, Study and Recommendation for 29
Waste Sites, Holloman Air Force Base, NM (Radian, 1992). The scope of work for the OT-20 RI
included the following field activities:

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

¢ One soil boring was drilled into each of the three identified waste disposal pits SB-20-01
through SB-20-03). Two subsurface soil samples were collected (one discrete interval
from within the grit waste and one composite sample of the native undisturbed soil below
the waste) from each borehole. These soil samples were analyzed for VOCs, total metals,
herbicides, pesticides, and PCBs.

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

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

The analytical results and sample locations for the subsurface soil samples collected during the
OT-20 RI are included in Appendix A-2-1. The RI Report (Radian, 1992) recommended no
further action for Site OT-20.

2.2.3 Geology and Hydrogeology

The subsurface geology of Site OT-20 was characterized by trenching observations, geological
soil analysis, and logging of the soils through the trenches made by Radian during the RI Report
(Radian, 1992). The drilling logs for OT-20 are included in Appendix A-2-1. The soils are
primarily low plasticity sandy soils with 39% total porosity. Constant head permeability tests
have found the soil permeability to be about 5 x 10  centimeters per second (cm/sec). The RI
report stated that no further hydrogeologic tests were performed; however groundwater was
encountered at 7.5 ft bgs in borehole SB-20-03.

2.3 OT-32 Collapsed Former Primate Research Area Sewer
Lines

2.3.1 Site Description and Background

This site is an AOC and is listed on Table A of the HAFB RCRA Permit as PRI-A, Primate
Research Lab Sewer Line. The former Primate Research Institute (Buildings 1200 through
1208) is located on Douglas Road near the intersection with Vandergrift Road, approximately
two miles north of the Main Base Area (Figure 2-1). The Primate Research Institute (PRI) has
been relocated in a new facility located approximately one mile north off Vandergrift Road.

1t was reported that approximately 3,000 to 4,000 feet of sewer line leading from the former PRI
were suspected of being corroded, with certain portions thought to be totally collapsed during the
early 1960s until the late 1970s. In 1981, a segment of the sewer line from the former Primate
Research [ab was repaired.  During the period when the sewer lines were badly
corroded/collapsed, small quantities of carbon-14, iodine-125, tritium tracers and solvents may
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have entered the lines at the research center and are suspected to have leaked into the subsurface
at the collapsed section. Based on recent interviews with the current HAFB Utility Manager,
another sewer line collapse occurred in the early 1990s. This collapsed segment of sewer line
was located along the main north-south line approximately 500 to 1,000 ft south of the sewer line
that connects with the former Primate Research Area. It was reported that a 20 ft by 40 ft by 16
ft deep pit was dug which received sewage waste for one year until the sewer line was repaired.
The quantities of solvents and radioactive tracers utilized by the former Primate Research Area
was reportedly small, however, no specific information was available as to the amounts of these
that could have entered the shallow groundwater (CH,M Hill, 1983).

2.3.2 Previous Investigations

A records search for Site OT-32 was conducted by CH,M Hill in 1982 (CH,M Hill, 1983).
Information from the OT-32 record search is included in Appendix A-3-1. The site was not
considered to present a significant risk and further investigation of the site was not recommended
at that time. A Phase II, Stage 1 investigation was conducted at Site OT-32 in September 1984
by Dames & Moore. Four soil borings (32B1 through 32B4) were drilled along the sewer line
approximately 1.5 miles southwest of where the corroded/collapsed sewer line was identified
during the IRP Records Search (CH,M Hill, 1983). Eight soil samples were sampled for oil and
grease, total organic halogens (TOX), tritium, and carbon-14. The majority of the samples were
below the detection limits for these parameters. Carbon-14 was detected in only one sample at a
concentration of 240 + 194 picocuries per gram (pCi/g). The analytical results and sample
locations for the subsurface soil samples collected during the OT-32 Phase II Stage 1
investigation (Dames & Moore, 1987) are included in Appendix A-3-2.

Based on the site description and history presented in the IRP Records Search (CH M Hill,
1983), it appears that the Phase II investigation for OT-32 was conducted at the wrong location.
The Records Search and recent interviews conducted with Charles Price Jr. (Manager of the
HAFB Utilities Group) indicate that the segment of corroded/collapsed sewer line (Site OT-32)
was actually located approximately 1.5 miles southwest of the former Primate Research Institute
(Buildings 1200 through 1208). The original OT-32 site location as identified in the IRP
Records Search is also included in Appendix A-3-1. Misidentification of the source area
(corroded/collapsed sewer line) would explain the lack of significant data from the Phase II
investigation. Since soil samples collected during the Phase Il investigation were mislocated, the
data from this investigation will not be discussed further.

2.3.3 Geology and Hydrogeology

The location of OT-32 was misidentified during the Phase II investigation; therefore the
subsurface lithology described in the Phase II report is not accurate for the actual location of Site
OT-32. Based on the subsurface conditions reported for OT-35, located approximately one mile
north of OT-32 the stratigraphy should consist of interbedded layers of sand, silt and clay lenses,
with groundwater approximately 20 to 30 ft bgs.
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2.4 OT-35 Spent Solvent Disposal Area
2.4.1 Description and Site Background

This site 1s an AOC and is listed on Table A of the HAFB RCRA Permit as PRI-2, Building 1264
Solvent Burn Area, and as PRI-5 Building 1264 Solvent Burn Area. The Spent Solvent Disposal
Area (OT-35) is located immediately south of the new Primate Research Laboratory (Buildings
1264 and 1265) approximately 2 miles north of the Main Base Area (Figure 2-1). The Site
topography is relatively flat, and the area is sparsely vegetated.

Spent solvents had reportedly been disposed of intermittently on the ground and ignited in an
area south of Building 1264 during the 1950s and 1960s. The spent solvents were generated as
part of the on-site laboratory operations and consisted of xylenes, methanol, toluene, and
acetone. Spent solvents may also have contained small quantities of radioactive tracers (carbon-
14, iodine-125, and tritium). Based on interviews and site visits with longtime Primate Research
Laboratory employees, three potential solvent disposal areas were identified. The disposal sites
include an area of stressed vegetation immediately north of Building 1264 where scintillation
cocktails were reportedly disposed of on the ground, a slightly vegetated area north of Building
1269 where stained soils were observed, and an area several hundred yards south ot Building
1269 that was identified as the former solvent evaporation area where solvents were set out in
evaporation pans for disposal (Radian, 1993a).

2.4.2 Previous Investigations

A record search for Site OT-35 was conducted by CH,M Hill in 1982 (CH,M Hill, 1983). The
record search concluded that the site did not present any significant concern for adverse etfects
on health or the environment. The site was investigated in December 1992 and February 1993
during a Site Investigation (SI) conducted by Radian Corporation. The following information
was obtained from the Chemical Data Acquisition Plan Investigation of Four Waste Sites
(Radian, 1993a) and the Draft Final Preliminary Assessment and Site Investigation Report for
Four Waste Sites (Radian, 1993b). The scope of work for the OT-35 SI included the following
field activities:

e A passive soil gas survey using the PETREX sampling technique was conducted at the
site using 15 samplers. Five samplers were installed at each of the three potential
disposal sites (Radian, 1993a).

e One soil boring was drilled into each of the three potential disposal sites (BH-35-01
through BH-35-03). Two subsurface soil samples were collected from each borehole and
submitted for chemical analysis: the surface sample (0 to 4.5 ft bgs) and a subsurface
sample with the most visible contamination or the highest photoionization detector (PID)
reading. These soil samples were analyzed for VOCs, gross alpha and beta radioactivity,
and gamma radioactivity (Radian 1993b).
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e One surface soil background sample (BH-35-04) was collected from 0 to 2 ft bgs
approximately 500 ft northeast of the site and was analyzed for alpha, beta, and gamma
radioactivity (Radian 1993b).

Elevated levels of chloroform were detected in the passive soil-gas samples collected in the two
disposal areas near Building 1269. Chloroform is a common chemical used in scintillation
cocktails. The results and locations of the three passive soil gas surveys conducted at OT-35 are
included in Appendix A-4-1.

Gross alpha and beta radioactivity levels detected in the six soil samples were slightly above the
background levels established in the background sample (7.87 pCi/g) and 5.95 pCi/g,
respectively) collected at BH-35-04. Gamma radiation was not detected in the background
sample. The maximum concentrations of gross alpha (21.21 pCi/g) and gross beta (19.51 pCi/g)
were detected in the soil samples collected from BH-35-01. Gamma radiation was detected
below the reporting limit in one sample collected from BH-35-01 at a concentration of 0.33
pCi/g. In addition, the NMED Technical Background Document for Development of Soil
Screening Levels, Revision 4.0 (NMED, 2006) does not provide SSLs for gross alpha and beta or
speciated radionuclides. Additionally, VOCs were not detected in any of the six soil samples
collected form the three boreholes drilled at OT-35.

The analytical results and sample locations for the subsurface soil samples collected during the
OT-35 SI are included in Appendix A-4-2. The Preliminary Assessment and Site Investigation
Report for Four Waste Sites (Radian 1993b) determined that there are no risks to human health
or the environment and recommended no further action for OT-35.

Review of gross alpha, gross beta, and gamma radiation results for the six soil samples collected
during the OT-35 SI indicates that detected radioactivity levels are comparable to background
levels found at HAFB. Concentrations of gross alpha and gross beta ranged from not detected to
21.21 pCi/g and not detected to 19.51 pCi/g, respectively. Using one half of the detection limit
for the not detected data, the average concentrations of gross alpha and gross beta for these soil
samples is 10.1 pCi/g and 11.3 pCi/g, respectively. These average concentrations are within and
below the background ranges for gross alpha (4.6 to 15.4 pCi/g) and gross beta (18.0 to 21.1
pCi/g) detected in the background samples collected during the Preliminary Assessment (PA)
conducted at Site 42 (Radian, 1992). In addition, the single detection of gamma radiation (0.33
pCi/g) is estimated and is well below the reporting limit (100 pCi/g).

It is also important to mention that the Iodine-125 and Tritium-3 radioactive tracers historically
used at OT-35 have relatively short half-lives. The half-lives of lodine-125 and Tritium-3 are 60
days and 12.3 years, respectively. As the OT-35 disposal sites have be inactive for over 30 years
there has been approximately an eighty percent (80%) degradation (decay) of Tritium-3 and 99%
decay of lodine-125. Although Carbon-14 has a half life of 5,730 years, Carbon-14 has never
been considered a carcinogen. Furthermore, these radioactive tracers are not alpha emitters.
[odine-125 emits gamma particles while Carbon-14 and Tritium-3 emit beta particles, therefore
the gross alpha levels found at OT-35 are naturally occurring (International Commission on
Radiological Protection, 2002). Under separate cover and pending NMED approval, HAFB will
submit a Statement of Basis requesting NFA for Site OT-35.
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2.4.3 Geology and Hydrogeology

The subsurface conditions at Site OT-35 were defined by direct sampling and observation of the
drill cuttings for the three soil borings conducted by Radian during the Site Investigation
(Radian, 1993b). The OT-35 site stratigraphy consists primarily of two broadly defined
lithologic units. The upper most unit consists of 10 ft of silt and silty sand that is underlain by 25
ft of clay. Interbedded lenses of sand and silt, ranging in thickness from 1 to 6 ft, occur within
the clay layer. The clay layer grades into a clayey sand in the southern portion of the site. The
drilling logs for OT-35 are included in Appendix A-4-2. Based on the HAFB base-wide
potentiometric surface, groundwater is estimated to be approximately 35 to 40 ft bgs in the
vicinity of OT-35.

2.5 OT-38 Test Sled Maintenance Area
2.5.1 Site Description and Background

This site is a SWMU and is listed on Table A of the HAFB RCRA Permit as Building 1166 Test
Track Drain Field, SWMU 137. The Test Sled Maintenance Area (OT-38) is located near the
Building 1166 Test Track Drain Field (Figure 2-1). From 1951, when the test track became
operational, until 1979, waste oils, solvents, and paint strippers used in the sled industrial
maintenance arca (Building 1166) were suspected of being discharged to a cesspool behind the
building. Since 1979, all wastes have been accumulated in 55-gallon drums and turned over to
the Defense Reutilization and Marketing Oftice (DRMO) for disposal or recycling. Personnel
from the Exterior Plumbing Department indicated that the cesspool consisted of an unlined
cavity below surface that was about 6 ft deep and 10 ft long. In the late 1980s, the cesspool was
replaced with a septic tank and leach field (approximately 150 ft of perforated polyvinyl chloride
[PVC] pipe) that was installed at the former cesspool location. The personnel that installed the
septic tank reported that wastes were not apparent in the former cesspool location (personal
conversation with Charles Price, Jr., July 1991).

2.5.2 Previous Investigations

A record search for Site OT-38 was conducted by CH,M Hill in 1982 (CH,M Hill, 1983). The
site was investigated in September 1991 during a Remedial Investigation conducted by Radian
Corporation. The following information was obtained from the Draft Final RI Report
Investigation, Study and Recommendation for 29 Waste Sites (Radian, 1992). The scope of work
for the OT-38 RI included the following field activities:

e Two soil borings (SB-38-01 and SB-38-02) were drilled adjacent to the septic tank where
the former cesspool was located. Samples were collected at 2.5 ft intervals. Two
composite samples were collected: one from the sample intervals in the first 10 feet and
another from the remainder of the sample intervals below 10 feet to groundwater.
Samples were analyzed for VOCs (discrete intervals), metals, and petroleum
hydrocarbons.
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e Three monitoring wells were installed at OT-38 to determine whether a release had
occurred. The monitoring well network was based on groundwater flowing to the south.
Two wells (MW-38-02 and MW-38-03) were located downgradient and one (MW-38-01)
was located upgradient of the former cesspool. One round of samples were collected and
analyzed for VOCs, TDS, metals, and water quality parameters.

e Two subsurface soil samples collected from the monitoring well borings were analyzed
for geotechnical properties.

The metals detected in the soil samples collected from the two soil borings at OT-38 were all
below their respective SSLs (NMED, 2006). Petroleum hydrocarbons were detected in each of
the four soil samples. The highest concentration (1,540 mg/kg) was detected in the soil sample
collected from the O to 10 ft bgs interval in SB-38-02. This concentration exceeds the NMED
SSL for total recoverable petroleum hydrocarbons (TRPH) for unknown oil (800 mg/kg). The
only VOCs detected were estimated concentrations of methylene chloride and toluene which
were all below the NMED SSLs (NMED, 2006) for these compounds. In addition, methylene
chloride was detected in the laboratory blank analysis.

The VOCs and metals detected in the groundwater samples collected from the three monitoring
wells installed at OT-38 during this investigation were all below the NMWQCC Groundwater
Standards (New Mexico Administrative Code [NMAC] 20.6.2). The NMWQCC Regulations are
published groundwater quality standards for aquifers with TDS concentrations less than or equal
to 10,000 mg/L (20.6.2.301 NMAC). TDS concentrations ranged from 5,500 to 15,000 mg/L for
each well. The average TDS concentration for these wells (11,833 mg/L) exceeds the allowable
limits for TDS (10,000 mg/L) for the groundwater to be considered a viable drinking water
source. In addition the concentrations for chloride, sulfate, fluoride, and nitrate (anions) also
exceeded their respective NMWQCC standards in all of the OT-38 monitoring wells. However,
these anions (TDS constituents) were detected at concentrations below their established
background ranges for HAFB (Tetra Tech Foster Wheeler, 2004). Chloride, sulfate, fluoride, and
nitrate ranged in concentration from 900 to 3,800 mg/L, 1,900 to 4,900 mg/L, 1.4 to 2.1 mg/L
and 110 to 130 mg/L, respectively.

The analytical results and sample locations for the subsurface soil and groundwater samples
collected during the OT-38 RI are included in Appendix A-5-1. The Draft Final RI Report
Investigation, Study and Recommendation for 29 Waste Sites (Radian, 1992) determined that
there are no risks to human health or the environment and recommended no further action for
OT-38.

2.5.3 Geology and Hydrogeology

The subsurface conditions at OT-38 were defined by direct sampling and observation during the
drilling operations for the two soil borings and three monitoring wells conducted by Radian
during the RI (Radian, 1992). The drilling and monitoring well construction logs for this
investigation are included in Appendix A-5-1. Site stratigraphy consists mostly of silt and sand.
A low to medium plasticity silt extends across the site in the near surface deposits. From the
north to south end of the site, the silt increases in thickness from 2 to 15 ft thick. A well sorted,
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very fine to fine grained sand underlies the silt deposits and extends across the entire site. Small
clay lenses (2 ft thick) were encountered in the borehole for MW-38-03 and a silty sand lens was
seen in MW-38-01.

Groundwater occurs in a shallow unconfined aquifer beneath the site approximately 20 feet bgs
in the fine grained sand deposits. Based on monitoring well water level measurements taken in
November 1991, groundwater flows south towards the Lost River at a rate between 11 to 45
ft/year and the hydraulic gradient is approximately 3.43 x 107,

2.6 OT-45 Old AGE Refueling Station
2.6.1 Site Description and Background

This site is an AOC and is listed on Table A of the HAFB RCRA Permit as Building 296 Old
AGE Refueling Station, AOC-O. Site OT-45 (formerly Site 51) the Old Aerospace Ground
Equipment (AGE) Refueling Station is located near the intersection of West Delaware Avenue
and West Fourth Street, south of the Building 296 parking lot (Figure 2-1). The Old AGE
Refueling Station consisted of three underground storage tanks (USTs) (two 12,500 gallon tanks
and one 10,000 gallon tank) that stored gasoline, diesel, and JP-4. The site was also equipped
with a pump island and fuel dispensing station. The Refueling Station including the three USTs
were removed in the 1980s during the renovation of Building 296 and were replaced with a
parking lot and landscaped area. The condition of the USTs when removed 1s unknown.

The Site was not identified in the IRP Phase I Records Search (CH,M Hill, 1983). However,
during the excavation of a utility trench at the site, liquid hydrocarbons were discovered floating
on the water table. Subsequently, the site was added to the IRP and also became known as an
Area of Concern and is listed on Table A of the HAFB RCRA Permit as the Building 296 Old
AGE Refueling Station, AOC-O.

2.6.2 Previous Investigations

Since 1984, the Old AGE Refueling Station (OT-45) has been the subject of two environmental
investigations involving the evaluation of the soil and groundwater conditions and a remedial
action excavation. The first investigation (Phase II — Confirmation/Quantification Stage 1) was
conducted by Dames & Moore in 1984 (Dames & Moore, 1987). A follow-on Remedial
Investigation was conducted by Walk, Haydel & Associates, Inc. in 1988-89. As a result of
contaminated soils delineated during the Remedial Investigation, IT Corporation conducted a
remedial action excavation of the PCS due to the leaking underground storage tanks and fuel
lines in 1991. During these investigations and remedial action the Old AGE Refueling Station
was referred to as Site 51; however in 1992 the site was renamed OT-45. In 1992 a confirmation
sampling event was conducted around the perimeter of the PCS excavation at OT-45 to
determine that TRPH concentrations were not above 1,000 mg/kg (Foster Wheeler and Radian,
1996).
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The chronology and findings of the previous investigations, remedial action, and confirmation
sampling event conducted at the Old AGE Refueling Station are presented below.

2.6.2.1 IRP Phase Il - Stage 1 Investigation

The site was investigated in September 1984 during the Phase II - Stage 1 investigation
conducted by Dames & Moore. The following information was obtained from the IRP Phase II
— Confirmation/Quantification Stage I report (Dames & Moore, 1987). The scope of work for
the Phase II — Stage 1 investigation included the following field activities:

e Two soil borings (51-B1 and 51-W1) were drilled to determine if a release had occurred
at the site. A total of five soil samples were collected from the two boreholes and
analyzed for oil and grease, TOX, and phenolics.

¢ A monitoring well was installed in the 51-W1 soil boring. A groundwater sample
collected from this well was analyzed for oil and grease, TOX, total organic carbon
(TOC), and phenolics.

The soil had a strong fuel odor that decreased in intensity at depth. TOX concentrations (6.4 to
50 mg/kg) were above the detection limit in all samples. All of the samples were negative for
phenolics and only one sample (51-B1, 5 to 6.5 ft bgs) contained oil and grease (39 mg/kg). The
water sample collected from 51-W1 showed moderate levels of TOC (68,000 pg/L) and
relatively high levels of oil and grease (85,000 png/L), phenolics (290 pg/L), and TOX (27,000

ng/L).

The analytical results and sample locations for the subsurface soil and groundwater samples
collected during the Phase II Stage 1 are included in Appendix A-6-1. The IRP Phase II — Stage
1 (Dames & Moore, 1987) recommended further investigation to define the nature and extent of
contamination.

2.6.2.2 Remedial Investigation

Walk, Haydel & Associates, Inc. performed a Remedial Investigation at the Old AGE Refueling
Station in March 1988 and January 1989. The RI was performed in two stages. The following
information was obtained from the Final IRP Remedial Investigation Report (Walk, Haydel &
Associates, 1989). The scope of work for the RI included the following field activities:

o During the RI - Stage I, five monitoring wells were installed (MW 1 through MWS5). Soil
samples collected from the five monitoring well borings (B1 through B5) were analyzed
for volatile organics, acid/base/neutral extractable organics (BNA), TRPH, and lead.

e A sixth soil boring (B6) was drilled near the sewer line southeast of Building 284
however no soil samples were collected for laboratory analysis.
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e A round of groundwater samples were collected from the Phase II - Stage 1 well (51-W1)
and the five new wells (MW1 through MWS5). Groundwater samples were analyzed for
volatile organics, BNA, TRPH, and lead.

e During the RI - Stage II, two additional monitoring wells (MW7 and MWSE) were
installed. Soil samples were collected from the two additional monitoring well borings
(B7 and B8) were analyzed for volatile organics, BNA, TRPH, and lead.

e A second round of groundwater samples were collected from the previously installed well
(51-W1) and the seven new wells MW1 through MW5, MW7, and MW8). Groundwater
samples were analyzed for volatile organics, TRPH, and BNA.

Low levels of petroleum related compounds and volatile organics were detected in the soil
samples collected in B1, B2, B3, and B8 to depths of 15 ft bgs. The highest levels of VOC
contamination (benzene, chlorobenzene, ethylbenzene, styrene, toluene and 1,1,2,2-
tetrachloroethane) were detected in B2 at 5 ft bgs with concentrations ranging from 2,010 to
62,300 pg/kg. BNA results for soil were all below the detection limits except for the 5 ft sample
at B2 where 2-methylnaphthalene (5,200 pg/kg) and naphthalene (26,000 ng/kg) were found.
The highest concentrations of TRPH (1,265 mg/kg) and lead (6 mg/kg) were detected in soil
samples collected from B2 and B5 respectively.

Six inches of floating product was found in the RI Stage II sample from MW2. Analysis of the
floating product showed solvents (chlorobenzene and 2-hexanone), benzene, ethylbenzene,
toluene, and xylenes (BTEX), hexanes, and cyclohexanes typical of light petroleum fuels. The
USACE Quality Assurance Laboratory identified the product as JP-4 with a trace of Fuel Oil No.
6. Some degree of VOC contamination was found in the groundwater from all monitoring wells.
Contaminants included BTEX compounds and a variety of solvents similar to those found in the
floating product from MW2. Monitoring wells MW2 and MW 3 had the highest concentrations
of VOCs ranging up to 740 pg/L.. Three wells (MW4, MWS5, and MW7) appeared to be at the
downgradient edge of the dissolved contaminant plume due to their very low VOC levels.

The analytical results and sample locations for the subsurface soil and groundwater samples
collected during the Remedial Investigation are included in Appendix A-6-2. The Final IRP
Remedial Investigation Report (Walk, Haydel & Associates, 1989) recommended that a
feasibility study be conducted for site remediation.

2.6.2.3 Remedial Action Excavation

To mitigate the potential risks posed by the site, a remedial action was proposed in 1991. IT
Corporation was contracted to perform a remedial action excavation of the PCS at the Old AGE
Refueling Station in September 1991. The Quality Control Daily Reports indicated that 3,320
cubic yards of PCS and approximately 10,000 gallons of wastewater were removed. The
excavation covered an area approximately 200 ft long by 65 ft wide and roughly 6.5 ft deep
which corresponds to about 80% of the parking lot area in front of Building 296. The excavation
was backfilled with clean fill from the HAFB borrow pit and the area was restored (IT
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Corporation, 1991). Information including a map showing the area of excavation from this
remedial action is included in Appendix A-6-3.

2.6.24 Confirmation Sampling

Confirmation sampling was conducted at Site OT-45 in 1994 by Foster Wheeler to ensure that
the remaining levels of TRPH in the soil surrounding the PCS excavation did not exceed 1,000
mg/kg. The following information was obtained from the Technical Memorandum, Installation
Restoration Sites SS-12, SD-27, and OT-45 (Foster Wheeler, 1996). The scope of work for the
confirmation sampling included the following field activities:

e Subsurface soil samples were initially collected from four soil borings (45-B09 through
45-B12). A soil boring was drilled on each side of the rectangular shaped former PCS
excavation area.

e The soil samples were collected from the 1.0 to 2.5 ft bgs and the 3.0 to 4.5 ft bgs
intervals. The soil samples were submitted for analysis by USEPA Method SW8015
modified for purgeable and extractable organics. However, the only purgeable
parameters analyzed by the laboratory were gasoline range organics (GRO) and diesel
range organics (DRO).

e Due to the absence of BTEX data from the original samples, four additional hand auger
samples were collected for boreholes 45-B0O9R through 45-B12R. These hand auger soil
samples were collected within three ft of the original soil boring and submitted to the
laboratory for DRO, GRO, and BTEX analysis.

With the exception of soil borings 45-B10 and 45-B12, only low levels of DRO, GRO, and
BTEX were detected in the samples. Elevated DRO (310 mg/kg) and GRO (750 mg/kg)
concentrations were detected in the 3.0 to 4.5-ft sample interval of soil boring 45-B10. Elevated
DRO (1,200 and 530 mg/kg) and GRO (1,900 and 3,400 mg/kg) concentrations were detected in
the 1.0- to 2.5-ft and 3.0- to 4.5-ft sample intervals of soil boring 45-B12.

The analytical results and sample locations for the subsurface soil samples collected during the
confirmation sampling event are included in Appendix A-6-4. The Technical Memorandum for
Installation Restoration Sites SS-12, SD-27, and OT-45 (Foster Wheeler, 1996) determined that
although the GRO/DRO sum exceeded the Base-specific cleanup level of 1,000 mg/kg, the
TRPH contamination above 1,000 mg/kg was very limited and recommended site closeout for
OT-45.

2.6.3 Geology and Hydrogeology

The geology and subsurface conditions at OT-45 were defined by direct sampling and
observation of the eight soil borings completed by Walk, Haydel & Associates during the RI.
The drilling logs, monitoring well construction diagrams and well development data for the
previous OT-45 (formerly Site 51) investigations are included in Appendix A-6-1, A-6-2, and A-
6-4. Site OT-45 is overlain with clayey sands, silty sands, poorly graded sands, and to a limited
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degree, poorly graded gravel. These uppermost beds extend to a maximum depth of 8 ft bgs.
Underlying these beds is a 6 ft thick bed of silts and very fine grained sands in the center of the
site, with silty clays in the southwest portion of the site. Beneath these beds lay a thick bed of
poorly graded (well sorted) sands (Walk, Haydel & Associates, 1989).

During the RI, groundwater was observed at approximately 5.6 ft bgs. The direction of
groundwater flow is toward the south. The average hydraulic gradient for the site is 0.0065 foot
per foot (ft/ft). Field slug tests (rising head tests) were conducted to estimate the in-situ
permeability of the screened stratum of each monitoring well. Estimated in-situ permeability for
OT-45 wells range from 6 x 107 to 7 x 10™* cm/sec (Walk, Haydel & Associates, 1989).

2.7 SS-06 JP-4 Fuel Line Spill Site
2.7.1 Site Description and Background

This site is an Area of Concern and is listed on Table A of the HAFB RCRA Permit as JP-4 Fuel
Line Spill Site, AOC-R. Site SS-06 is located along the eastern boundary of the Base, in the
Main Base Area near Building 1254 (Figure 2-1). The site is situated approximately 200 ft south
of the POL storage area. In 1979, a road grader accidentally hit and ruptured the JP-4 fuel line
leading to the POL storage areas. Approximately 8,000 gallons of JP-4 spilled onto the ground
before the release could be stopped. Cleanup operations were immediately performed and the
majority of the jet fuel was reportedly recovered.

2.7.2 Previous Investigations

A record search for Site SS-06 was conducted by CH,M Hill in 1982 (CH,M Hill, 1983). The
site was not considered to present a significant risk and further investigation of the site was not
recommended at that time. A SI was conducted at SS-06 in March 1995 by Ebasco Services,
Inc. The objective of the SI was to determine the presence or absence of contaminants in the soil
and groundwater related to the 1979 JP-4 release from the pipeline. The following information
was obtained from the Draft Final Site Investigation Report Waste Sites S5-06, SD-15, AOC-RR,
and AOC-BBMS (Ebasco, 1995). The scope of work for the SS-06 SI included the following
field activities:

e Thirty-six (36) soil-vapor points (SS-06-SG-1 through SS-06-SG-36) were installed in a
rectangular pattern on a 50-ft grid spacing around the spill area identified in the records
search. Soil-vapor samples were analyzed by an on-site mobile laboratory for BTEX
constituents and total petroleum hydrocarbons (TPH) as JP-4.

* Six soil boring locations (SS-06-SB-01 through SS-06-SB-06) were drilled in a pattern
that straddled the pipeline. Two samples, one from the groundwater interface and the
other from the highest headspace VOC reading were selected for offsite chemical
analysis. Soil samples were analyzed for TPH, VOCs, and Target Analyte List (TAL)
metals. One sample for each boring was also selected for geotechnical analysis.

Revision Date: November 2006 Revision No. 00 2-15



PUOORRECTIVE
L \%‘%%@% AN

e Six temporary l-inch diameter monitoring well points (GP-01 through GP-06) were
installed during the SI. Groundwater samples were collected from wells GP-01, GP-02,
and GP-03. Wells GP-04, GP-05, and GP-06 did not contain water and were not
sampled. The three groundwater samples were analyzed for VOCs, dissolved TAL
metals, and field parameters (pH, temperature, and specific conductance). After
sampling, the temporary wells were removed from the ground and the holes were
backfilled with bentonite pellets.

The soil-vapor survey was inconclusive; TPH was detected in only one sample (SG-36) with a
concentration of 22 ng/L. Benzene and toluene concentrations ranged from not detected (<0.05
ug/L) to 0.14 pg/L and 1.20 pg/L, respectively at soil-vapor point SG-1. Total BTEX
concentrations ranged from 0.24 pg/L (SG-31) to 2.05 pg/L (SG-1). However, total BTEX
concentrations in the field blanks ranged from 0.45 pg/L to 1.13 pg/L.

No VOCs or TPH constituents were detected above the reporting limits in each of the 12 soil
samples collected at SS-06, and all of the TAL metal concentrations were below their respective
SSLs (NMED, 2006). No VOCs except acetone (17 pg/L) were detected in the three
groundwater samples and duplicate samples analyzed. Zinc and lead were the only TAL metals
detected above the Basewide UTLs with concentrations of 3.4 mg/L and 0.063 mg/L,
respectively. The analytical results and sample locations for the subsurface soil and groundwater
samples collected during the Site Investigation are included in Appendix A-7-1.

Review of SI data collected at SS-06 indicates that clean up and excavation of JP-4 contaminated
soil from the 1979 spill was sufficient. No petroleum related constituents were detected in the
soil or groundwater samples collected during the SI, indicating that the 1979 release did not
impact the subsurface. Under separate cover and pending NMED approval, HAFB will submit a
Statement of Basis requesting NFA for Site SS-06.

2.7.3 Geology and Hydrogeology

The subsurface conditions at SS-06 were defined by direct sampling and observation of the six
soil borings completed by Ebasco during the RI. The drilling logs and geotechnical soil
analytical data are included in Appendix A-7-1. The lithology at SS-06 consists of fine grained
materials, mostly inorganic silts and clayey sands with abundant gypsum crystals. The
unconsolidated material varies from a light brown sand or clayey sand near the surface to a red
silt with depth. Groundwater was encountered from 9 to 13 feet during borehole and direct push
techonology (DPT) sampling but some wells at this depth did not produce enough water for
sampling. A hard caliche layer is located above the groundwater table. Information describing
the hydraulic gradient and flow direction was not provided in the ST Report.

2.8 SS-12 Northeast Fuel Line Spill Site
2.8.1 Site Description and Background

This site is an Area of Concern and is listed on Table A of the HAFB RCRA Permit as Northeast
Fuel Line Spill Site, AOC-K. Site SS-12, is located immediately east of the main housing area at
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HAFB (Figure 2-1). In 1975, approximately 2,000 gallons of JP-4 were spilled at the site as a
result of a rupture (due to excessive pressure) in the main pipeline that serves the HAFB POL
area. The majority of fuel was reportedly collected in a pit and pumped into a truck shortly after
the spill. In 1992, petroleum product was allegedly encountered while installing a utility trench
west and upgradient of the pipeline.

2.8.2 Previous Investigations

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

2.8.21 Site Investigation

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

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

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

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

e Three of the soil borings (BH-12-01, -02 and -03) were completed as monitoring wells
(WL-12-01 through WL-12-03). The wells were installed in potential source areas to
determine the local groundwater flow direction and whether there had been a release to

groundwater. One round of groundwater samples were collected and analyzed for TFH
(Radian 1993b).
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The soil-gas surveys at Site SS-12 indicated potential contamination along both the pipeline in
the vicinity of the storm sewer drainage and the storm sewer between two houses in the Base
housing area (Buildings 2461 and 2464). Kerosene was detected (35 micrograms per gram
[ng/g]) in the soil sample from BH-12-02 (0 to 2 ft bgs) located adjacent to the JP-4 pipeline and
near a ditch that receives runoft from the storm sewer. This detection of kerosene is more likely
a result of runoff from the storm sewer that accumulates in the ditch (Foster Wheeler, 1996). In
addition, a very low level (3.1 pg/g) of an unidentified organic compound eluting in the diesel
range was also detected in one soil sample from the 2-4 ft depth at BH-12-06. TFH was not
detected in any of the other four soil samples collected at the site.

Benzene (0.49 pg/L) and toluene (0.66 ng/L) were detected in the groundwater sample from
WL-12-01. Benzene (0.4 pg/L) and ethylbenzene (3.6 ng/L) were detected in the sample from
monitoring well WL-12-02. Both of these wells are located along the JP-4 pipeline. All of the
concentrations for benzene, toluene, and ethylbenzene were well below their respective
NMWQCC standards (20.6.2.301 NMAC). No petroleum constituents were detected in the
sample from monitoring well WL-12-03, located adjacent to the storm sewer.

The analytical results and sample locations for the soil-gas, subsurface soil, and groundwater
samples collected during the SI are included in Appendix A-8-2. The Draft Final Preliminary
Assessment and Site Investigation Report, Investigation of Four Waste Sites (Radian, 1993b)
determined based on a qualitative risk assessment that detected concentrations did not pose a
potential risk to human health and the environment and recommended site closeout.

2.8.2.2 Additional Sampling

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

Visible staining was noted from approximately 5.2 to 6.2 ft bgs in soil boring 94-12-01 and from
0 to 11.8 ft bgs in boring 94-12-02. Subsurface soil samples were collected within and below the
gray layer in both boreholes. The only VOCs or SVOCs detected were low concentrations of
acetone and methylene chloride which are common laboratory contaminants and are not
indicative of petroleum contamination. The maximum concentration of TRPH (590 mg/kg) was
detected in the sample from 94-12-01 from the 2 to 4 ft depth.

The analytical results and sample locations for the subsurface soil samples collected during this
additional investigation are included in Appendix A-8-3. The Technical Memorandum,
Installation Restoration Sites SS-12, SD-27, and OT-45 (Foster Wheeler, 1996) also
recommended site closeout.
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2.8.3 Geology and Hydrogeology

The geology and hydrogeology of SS-12 was characterized in the Draft Final Preliminary
Assessment and Site Investigation Report, Investigation of Four Waste Sites (Radian, 1993b).
The PA/SI defined subsurface conditions at site SS-12 via direct sampling and observation of
drilling operations. Drilling logs and monitoring well construction diagrams for the PA/SI report
can be found in Appendix A-8-2. The site lithology consists primarily of silty and clayey sands.
The first 3 feet are primarily clay, with sand becoming a larger constituent from 3 to 6 feet.
From 6 feet down to 17 feet the site is primarily clayey sand. Groundwater occurs in clayey
sands in a shallow unconfined aquifer approximately 3 ft bgs. Radian used a three point plot in
March of 1993 to calculate flow direction and rate. The flow direction is east-southeast toward
Dillard Draw, with a hydraulic gradient of approximately 1.8 x 107

2.9 SS-18 Chromic Acid Spill Site
2.9.1 Site Description and Background

This site is an Area of Concern and is listed on Table A of the HAFB RCRA Permit as AOC-H,
Chromic Acid Spill Area. The Chromic Acid Spill Site (SS-18) is located on the south side of
Building 281 (Figure 2-1). The 479™ CRS maintained a chrome plating shop in Building 281
until the late 1970s. When the operation was discontinued, the full chromic acid vats were
temporarily stored along the south wall inside Building 281. It is estimated that approximately
500 gallons of chromic acid were spilled on the ground in this storage area with some of the acid
reaching the surface drainage ditch just west of the storage area. The spill site is approximately
30 by 30 feet. In 1982, 10 yellow stained surface soil samples were collected and composited for
hexavalent chromium analysis. The extraction results for hexavalent chromium found in the
composite sample was equivalent to 0.600 mg/L, well below the USEPA standard of 5 mg/L
(CH,M Hill, 1983).

2.9.2 Previous Investigations

A record search for Site SS-18 was conducted by CH,M Hill in 1982 (CH,;M Hill, 1983). The
study concluded that the site was not considered to present a significant concern for adverse
effects on health or the environment. A Phase II - Stage 1 investigation was conducted at Site
SS-18 in September 1984 by Dames & Moore. Based on the site description and background
presented in the /RP Records Search (CH;M Hill, 1983), the Phase II investigation for SS-18
was conducted at the wrong location. The Records Search and recent interviews conducted with
Building 281 personnel indicate that the chromic acid vat storage area (spill source area) was
located in the southeast corner of Building 281 and not in the northwest corner of the building
(Appendix A-9-1). The following information was obtained from the [RP Phase II —
Confirmation/Quantification Stage 1 (Dames & Moore, 1987). The scope of work for this
investigation included the following field activities:
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e One soil boring (18B1) and one monitoring well (18W1) were installed. The soil boring
and monitoring well were installed northwest of the chromic acid vat storage area and
reported spill area (adjacent to the northwest corner of Building 281).

¢ Both boreholes were completed to a depth of 21.5 ft bgs. Six soil samples, three from
each boring were collected from the surface to 6.5 ft bgs and analyzed for total and
hexavalent chromium.

e The monitoring well 18W1 was installed at 21.5 ft bgs with a 10 foot screened interval.
The groundwater sample was also analyzed for total and hexavalent chromium
(extraction procedure [ EP] Toxicity analysis).

All six soil sample results were below the extraction procedure detection limits of 0.05 and 0.004
mg/L, respectively for total and hexavalent chromium. These detection limits are well below the
RCRA EP Toxicity standard of 5.0 mg/L. Hexavalent chromium was detected in the
groundwater sample from monitoring well 18W1 with a concentration of 0.007 mg/L and total
chromium was less than the detection limit of 0.1 mg/L. Misidentification of the source area
would explain the lack of significant chromium data. The analytical results and sample locations
for the subsurface soil and groundwater samples collected during the Phase II investigation are
included in Appendix A-9-2.

2.9.3 Geology and Hydrogeology

The geology of SS-18 was briefly described in the Phase II - Stage 1 report (Dames & Moore,
1987). The subsurface profile consists of 6 feet of brown or tan silty clay with some sand
overlying a pink to tan gypsum clayey sand layer. Monitoring well soil samples from 2 to 9 feet
had a slightly septic odor. The groundwater table was 5 feet bgs and the general flow direction is
believed to be to the southwest. The drilling logs and monitoring well construction diagram are
included in Appendix A-9-2.

2.10 RW-42 Radioactive Waste Burial Site
2.10.1 Site Description and Background

This site is a Solid Waste Management Unit and is listed on Table A-1 of the HAFB RCRA
Permit as the Radioactive Waste Disposal Area, SWMU 111. Site RW-42 is located
approximately 6.5 miles of the northern outskirts of the Main base Area (Figure 2-1). The site is
located east of Range Road 9 and south of Hay Draw in the undeveloped northeastern area of
HAFB. The Radioactive Waste Burial Site is in a secluded area on flat terrain that gently slopes
to the southwest. The site consists of a buried concrete cylinder surrounded by a three-stand
barbed wire fence (40 ft x 50 ft x 4 ft) with a three stand gate on a moveable fence post.
Warning signs indicating radioactive waste disposal are posted 10 ft outside each side of the
fence.

RW-42 was created in the 1950s by the U.S. Air Force to bury radioactive waste in accordance
with Technical Order TO-00-110A-1. The buried concrete cylinder contains unknown quantities
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of wastes. Suspected wastes include animal carcasses containing low-level radioactivity and
contaminated pharmaceutical supplies (lab gowns, syringes etc.). Former Air Force personnel
present during the internment operation described the vault to be a concrete cylinder
approximately 10 ft in length, and 5.5 ft in diameter with an opening 8 ft long and 1.5 ft in
diameter. The cylinder is buried at a depth of 2 to 4 ft bgs with a concrete cover (3 ft by 3 ft, 4
inches thick) to indicate the exact location.

2.10.2 Previous Investigations

Site RW-42 (SWMU 111) was initially investigated during the RCRA Facility Assessment
Preliminary Review/Visual Site Inspection performed by A.T. Kearney, Inc. in August 1988.
The report for this study recommended further investigation and that subsurface soil sampling
should be conducted to determine whether hazardous constituents had been released (A.T.
Kearney, 1988). During the investigation of 29 waste sites, a PA was conducted by Radian for
the Radioactive Waste Burial Site (Site RW-42). The RW-42 Preliminary Assessment was
subsequently included with the 29 Waste Sites Remedial Investigation. The scope of the PA
included a review of the available file information, a site reconnaissance, and comprehensive
receptor identification. The following information from the Site 42 PA was included in the Draft
Final Remedial Investigation (RI) Report, Investigation, Study and Recommendation for 29
Wuaste Sites (Radian, 1992).

Periodic monitoring (including soil samples and surface readings) conducted by HAFB’s
Bioenvironmental Engineering department has shown normal background levels of radioactivity
for the site. Surface soil samples were collected by Bioenvironmental Engineering in February
1990. The results indicated no significant differences between background radioactivity levels
of the soil taken approximately 100 ft southwest of the site and levels found in the soil taken 8 ft
southeast of the concrete pad locating the burial site. During Radian’s site reconnaissance in
February 1991, measurements were taken using portable alpha and beta/gamma detectors. The
results again indicated background radioactivity levels supporting the previous sampling results.
The PA determined that radioactivity levels at the site are within background levels and that
there has been no release to the groundwater, surface water or air and recommended no further
action. The sampling results from 1990 and information from the Preliminary Review/Visual
Site Inspection (1988) and Preliminary Assessment (1992) are included in Appendix A-10-1.

2.10.3 Geology and Hydrogeology

There is no site specific geologic or hydrogeological data available for the Radioactive Burial
Waste Site (RW-42). Based on regional water level data, the groundwater flow direction is to
the south-southwest at a depth of approximately 50 ft bgs.

Revision Date: November 2006 Revision No. 00 2-21



2.11 OT-37 Early Missile Test Site
2.11.1 Site Description and Background

This site is a SWMU and is listed on Table A of the HAFB RCRA Permit as the Early Missile
Test Site, SWMU AOC-L. The Early Missile Test Site is located east of the sled maintenance
area in the North Base (Figure 2-1). The Early Missile Test Site was used to develop rocket and
missile systems from 1947 to 1955. The test site covers an area of approximately 160 acres and
includes three block houses (used as communication and observation points), the inclined test
track, three vertical launch pads, a very large pit northwest of Blockhouse 1142, and four
transformer concrete pads (transformers have been removed). Fuels used at these sites included
JP-4, kerosene, and solid rocket propellants, and PCBs were contained in the transformer
dielectric fluid. At some sites solid rocket propellants such as nitrocellulose, nitroglycerine,
potassium perchlorate, and polysulfide were exclusively used. Areas of concern at OT-37
include the fuel staging area at the base of the incline track, the outfall for the drainpipe at the
inclined track, the three launch facilities, the large pit northwest of Blockhouse 1142, and the
four step-down transformer pads.

2.11.2 Previous Investigations

A record search for Site OT-37 was conducted by CH,M Hill in 1982 (CH,;M Hill, 1983). The
site was investigated in August 1991 during a Remedial Investigation conducted by Radian
Corporation. The following information was obtained from the Draft Final Remedial
Investigation (RI) Report Investigation, Study and Recommendation for 29 Waste Sites (Radian,
1992). The scope of work for the OT-37 Rl included the following field activities:

¢ Four hand auger surface soil samples (0 to 2 ft bgs) were collected at each of the four
former step-down transformer stations. Each of these 16 soil samples was field screened
using the PCB RISc® Test System. One sample from each pad was then selected for
offsite laboratory analysis. The four selected surface soil samples (HA-37-04, -06, -11
and -14) were analyzed for PCBs and petroleum hydrocarbons.

e A total of six soil borings (SB-37-01 through SB-37-06) were drilled at Site OT-37 at the
following locations; one at the fueling area at the inclined track, one at the outfall
drainage pipe from the inclined track, and four at the vertical launch pads. Two samples
collected from each soil boring were analyzed for VOCs, metals, and petroleum
hydrocarbons.

e The drill rig could not access the proposed soil boring location for SB-37-07; therefore a
hand auger was used to collect the two soil samples located in the arroyo.

e A total of six groundwater monitoring wells (MW-37-01 through MW-37-06) were
installed at OT-37. The wells were placed downgradient of the possible source areas at
the launch facilities where the soil borings were drilled.
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e One round of groundwater samples was analyzed for VOCs, TDS, metals, and common
anions.

e Two subsurface soil samples were also collected from the monitoring well borings and
were analyzed for geotechnical properties.

The RI conducted at OT-37 focused on two different possible contaminant releases; an
investigation of the four step-down transformer concrete pads for PCBs and petroleum
hydrocarbons, and an investigation of the launch facilities (four vertical launch facilities and the
inclined track) for fuel components. The results and conclusions of these investigations are
discussed below.

2.11.2.1 Transformer Stations

Petroleum hydrocarbons were detected in the surtace soil samples collected from each of the four
step-down transformer locations at concentrations ranging from 21.6 mg/kg to 30,600 mg/kg.
The TRPH detected in the sample from HA-37-04 (30,600 mg/kg) exceeds the SSL (NMED,
2006) for dielectric fluid (1,560 mg/kg); all other detections were below this SSL. PCBs were
detected at three of the former transformer locations. Aroclor 1254 was detected in the soil
sample collected from HA-37-06 with a concentration of 9.2 pg/kg. In addition, aroclor 1260
was detected in soil samples collected from HA-37-11 and HA-37-14 with concentrations of 80
and 3,200 pg/kg respectively. The concentration of aroclor 1260 detected in HA-37-14 (3.2
mg/kg) is above the SSL (NMED, 2006) for aroclor 1260 (1.12 mg/kg).

2.11.2.2 Vertical Launch Pad Facilities and Inclined Test Track

The metals detected in the soil samples collected from the seven soil borings at OT-37 were all
below their respective SSLs (NMED, 2006). With the exception of lead detected at a
concentration of 14 mg/kg (SB-37-03 and SB-37-07) and cadmium detected at 4.7 mg/kg (SB-
37-05) all metals were also detected at concentrations below their respective UTLs for
background. Petroleum hydrocarbons were detected in 5 of the 14 samples. With the exception
of one sample collected at SB-37-03, all TRPH results were less than 48 mg/kg. TRPH
exceeding the current SSL (800 mg/kg for unknown oil) was detected in the O to 2 ft bgs interval
at SB-37-03 with a concentration of 3,860 mg/kg, however TRPH was not detected in the sample
from 7.5 to 9.5 ft bgs collected from the same borehole. Several VOCs were detected in the soil
samples across the site at levels below their respective SSLs (NMED, 2006).

The VOCs and metals detected in the groundwater samples collected from the six monitoring
wells installed at OT-37 during this investigation were all below the NMWQCC Groundwater
Standards (NMAC 20.6.2). The NMWQCC Regulations are published groundwater quality
standards for aquifers with TDS concentrations less than or equal to 10,000 mg/L. (20.6.2.301
NMAC). TDS concentrations ranged from 10,000 to 17,000 mg/L and exceed the NMWQCC
standard for each well. Each of these wells exceeds the allowable limits for TDS for the
groundwater to be considered a viable drinking water source. In addition the concentrations for
chloride, sulfate, fluoride, and nitrate (anions) also exceeded their respective NMWQCC
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standards in all of the OT-37 monitoring wells. However, these anions (TDS constituents) were
detected at concentrations below their established background ranges for Holloman AFB (Tetra
Tech Foster Wheeler, 2004). Chloride, sulfate, fluoride, and nitrate ranged in concentration from
3,000 to 6,800 mg/L, 3,100 to 4,700 mg/L, 1.3 to 2.0 mg/L. and 48 to 75 mg/L, respectively

The analytical results and sample locations for the surface soil, subsurface soil, and groundwater
samples collected during the OT-37 RI are included in Appendix A-11-1. The RI Report
(Radian, 1992) recommended implementation of a RCRA corrective action remedy and that a
pre-design investigation may be warranted to determine the extent of remediation required at
OT-37.

2.11.3 Geology and Hydrogeology

The geologic conditions at OT-37 were defined by direct sampling and observation during the
drilling operations for the six soil borings and six monitoring wells conducted by Radian during
the RI (Radian, 1992). The drilling and monitoring well construction logs for this investigation
are included in Appendix A-11-1. Four geologic units were broadly defined at OT-37. The
uppermost unit consists of 7 to 10 feet of low plasticity silt and silty sand. Five to 15 ft of
interbedded highly plastic silt and silty clays underlie the uppermost unit. Beneath this unit is 7
to 15 ft of well sorted, fine grained sand with intermittent gypsum and clay layers. A basal silty
clay was encountered in the monitoring well borings MW-37-01 and MW-37-03.

Groundwater occurs in a shallow unconfined aquifer beneath the site approximately 30 to 35 ft
bgs in the sand and basal clay units. Water level elevations from November 1991 and the base-
wide potentiometric surface map indicate that groundwater flows toward Lost River to the west
at a rate between 4 and 56 ft/year. The hydraulic conductivity reported by Radian ranges from
4.88x 10710 5.33x 10,
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3  ADDITIONAL INVESTIGATION ACTIVITIES

Previous sections of this Work Plan have reviewed the existing background information and
environmental data obtained from historical environmental investigations performed at the 11
ERP sites located at HAFB, NM for this ACM Work Plan. Based on these previous evaluations,
additional investigations are necessary to characterize the extent of the previously identified
contaminant source areas for eight of these sites (OT-20, OT-32, OT-38, OT-45, SS-12, SS-18,
RW-42, and OT-37). As previously discussed, two sites (SS-06 and OT-35) will be petitioned
for NFA and due to its small size, the source area at OT-03 will be excavated without further
characterization.

The ACM Work Plan will be implemented in two separate phases. The first phase involves
additional investigations at eight sites to collect sufficient subsurface soil data to delineate the
presumed source areas for these sites. Groundwater conditions in the vicinity of the presumed
source areas will also be evaluated. Soil and groundwater data collected during the additional
investigations will be utilized to support the completion of site-specific risk based evaluations for
exposure pathways relative to current and future industrial/commercial workers and residents at
cach site. The site-specific field investigations are presented in Section 3.1 of this Work Plan.
Section 3.2 summarizes the pre-investigation requirements. A detailed discussion regarding soil
and groundwater sampling parameters and sampling methodology is presented in Section 3.3.
The sample identification and investigation derived waste management procedures are discussed
in Sections 3.4 and 3.5 respectively.

The second phase of the ACM Work Plan is to remove, through excavation and properly dispose
of the source areas for the sites (refer to Section 4 of this Work Plan for the site specific
procedures for source area excavation). Additionally a risk based evaluation will be conducted
at Sites where contaminants are detected above groundwater standards (see Section 6.4 of this
Work Plan)

3.1 Site Specific Field Investigations

This section describes the additional field sampling activities and rationale for performing the
source area characterization for each of the eight sites requiring further investigation. The
additional investigations and proposed sampling activities for each site are summarized in Table
3-1. Parameter selection for sample analyses is based on the types of waste or contaminants
suspected to be found at each site and is designed to fill the data gaps that were identified in the
previous investigations. Table 3-2 presents the analytical methods and the number of soil and
groundwater samples to be collected at each site. The objectives of these additional
investigations are to complete or improve characterization of the presumed source areas and to
assess the current groundwater conditions for each site.

In general, these field activities consist of:

e DPT borehole drilling and subsurface soil sampling
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o Surface soil sampling (0 to 2 ft bgs)

e Transect trenching and soil sampling (only at OT-20)

e Monitoring well installation and development

e Groundwater sampling (new and existing monitoring wells)

e Collect groundwater level measurements (new and existing monitoring wells)

During this investigation, the source areas will be mapped to scale with particular notation of the
perimeter of the source area, ancillary structures, sampling locations, and existing monitoring
wells and surveyed via Global Positioning System (GPS) methods. These site specific maps will
show all buildings, roads, sidewalks, paved, and unpaved areas. Additionally all site maps will
include a coordinate system (i.e., latitude/longitude) and the site boundaries.

3.1.1 OT-20 Sewage Lagoons Disposal Trenches

The objectives of the additional investigation at site OT-20 are to define the eastern extent of the
three sewage grit disposal trenches, characterize the sewage grit for source removal, and evaluate
the current groundwater conditions at the site. These objectives will be accomplished by
trenching, surface and subsurface soil sampling, permanent monitoring well installation, and
groundwater sampling.

3.111  Trenching

In order to determine the eastern extent of the three previously identified grit disposal trenches, a
north-south trench will be dug parallel to the existing fence line located to the east of the site as
shown in Figure 3-1. This investigative trench (2 ft wide by 4 ft deep) will extend approximately
150 ft along the eastern side of the fence. One soil sample will be collected at 1-ft bgs in line
with the three grit burial trenches. A total of 3 soil samples will be collected from the trench;
each sample will be analyzed by an offsite laboratory for VOCs, SVOCs, TPH (DRO/GRO/Oil
Range Organics [ORO]), PCBs, organochlorine pesticides, chlorinated herbicides, and 8 RCRA
metals.

At completion, the exploration trench will be backfilled with the excavated trench spoils. In the
event that visible grit is encountered, the grit material will be segregated for offsite disposal
when the three grit disposal pits are excavated. A lithologic/contaminant description of the
trench will be recorded in the field logbook. It should be noted that if visible grit is encountered
in the trench an additional trench will be dug further to the east to delineate the extent of the grit
disposal trenches.

3.11.2 DPT Soil Borings

Nine DPT boreholes (OT20-DP-01 to OT20-DP-09) will be installed to define the boundaries of
the grit disposal trenches (Figure 3-1). The estimated depth of the source area boreholes is 7 to
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10 ft bgs. In order to determine the exact location of the grit disposal trenches it may be
necessary to adjust some of proposed DPT soil boring locations during the field investigation.
Two soil samples per boring will be collected and sent offsite for laboratory analysis as per the
following criteria:

e One soil sample will be collected from O to 2 ft bgs

e A second soil sample will be collected from a location above the capillary fringe (4 to 7 ft
bgs)

A total of 18 soil samples will be collected from the nine DPT boreholes; each sample will be
analyzed by the laboratory for VOCs, SVOCs, TPH (DRO/GRO/ORO), PCBs, organochlorine
pesticides, chlorinated herbicides, and 8 RCRA metals. In addition, two undisturbed
geotechnical samples will be collected from one of the nine DPT boreholes for the site-specific
risk based evaluation. These samples will be analyzed for moisture content, dry bulk density,
specific gravity, and fractional organic carbon content.

3.1.1.3 Groundwater Monitoring Wells

One upgradient and two downgradient permanent monitoring wells will be installed at OT-20
using DPT drilling techniques to determine and quantify the presence or absence of groundwater
contamination. The groundwater data collected during this investigation will also be utilized to
support the completion of a risk based evaluation after the source area (grit disposal trenches)
has been excavated. The monitoring well locations (OT20-MW-01 to OT20-MW-03) are shown
on Figure 3-1. Based on the Holloman AFB base-wide potentiometric surface the groundwater
flow direction is to the south-southeast. The depth to groundwater is approximately 5 to 8 ft;
therefore the monitoring wells will be installed to a depth of approximately 10 to 15 ft bgs.

One round of groundwater samples will be collected from the new OT-20 monitoring wells. A
total of three groundwater samples will be collected. Each sample will be analyzed by the
laboratory for VOCs, SVOCs, PCBs, organochlorine pesticides, chlorinated herbicides, 8 RCRA
metals, and TDS. In addition, a round of water levels will be collected to develop a map of the
potentiometric surface.

3.1.2 OT-32 Collapsed Primate Research Area Sewer Lines

The objectives of the additional investigation at site OT-32 are to determine if historical sewer
line collapses in the vicinity of the former Primate Research Area have impacted the subsurface
soil and to evaluate the current groundwater conditions along the sewer line. These objectives
will be accomplished by subsurface soil sampling, temporary monitoring well installation, and
groundwater sampling.

3.1.2.1 DPT Soil Borings

Twelve DPT boreholes (OT32-DP-01 to OT32-DP-12) will be drilled along the sewer line that
connects with the former Primate Research Institute (Buildings 1200 through 1208). Subsurface
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soil samples will be collected from these boreholes to determine if there was a release to the
subsurface due collapsed/corroded segments of sewer line. Breaches in the sewer line leading
from the former Primate Research Area were identified in the IRP Records Search (CH,;M Hill,
1983) and from discussions with current HAFB employees. As discussed in Section 2.3.2,
Dames & Moore investigated a section of sewer line located approximately 1.5 miles southwest
of this location during the Phase II - Stage 1 study (1984) and found no significant contamination
(probably because the site location had been mislocated).

The 12 DPT boreholes will be installed in approximately 250 ft intervals along 3,000 ft of sewer
line that is directly connected to the former Primate Research Institute. These segments of sewer
line include the east-west and north-south trending lines as shown in Figure 3-2. The anticipated
depth of the borings is 25 to 35 ft bgs. In order to define source areas (location(s) of the
corroded and collapsed sewer line) it may be necessary to install additional DPT soil borings if
subsurface contamination is observed during the investigation. Two soil samples per boring will
be collected and sent for offsite laboratory analysis based upon the results of headspace
screening and/or other observations such as staining or odor. If the screening techniques do not
indicate a clear selection for analysis, then the samples will be collected from immediately above
the groundwater table (approximately 30 ft bgs) and from the mid depth of the borehole
(approximately 15 ft bgs).

A total of 24 subsurface soil samples will be collected from the 12 DPT boreholes. Each soil
sample will be analyzed by the laboratory for VOCs, SVOCs, TPH (DRO/GRO/ORO), TAL
metals, and tritium. Due to the short half-life of lodine-125 (60 days) and that carbon-14 is
naturally occurring and is not a carcinogen, iodine-125 and carbon-14 are not considered
chemicals of potential concern for the OT-32 additional investigation. Additionally, two
undisturbed geotechnical samples will be collected from 1 of the 12 DPT boreholes for the site-
specific risk based evaluation. These samples will be analyzed for moisture content, dry bulk
density, specific gravity, and fractional organic carbon content.

3.1.2.2 Groundwater Monitoring Wells

Each of the 12 DPT soil boreholes (OT32-DP-01 to OT32-DP-12) will be converted into
temporary groundwater monitoring wells (OT32-MW-01 to OT32-MW-12) to determine if the
corroded/collapsed sewer lines have impacted the groundwater quality (Figure 3-2). The
groundwater data collected during this investigation will also be utilized to support the
completion of a risk based evaluation. The depth to groundwater is approximately 25 to 30 ft
bgs; therefore the temporary monitoring wells will be installed to a depth of 25 to 35 ft bgs. One
round of groundwater samples will be collected from the OT-32 temporary monitoring wells. A
total of 12 groundwater samples will be collected. Each sample will be analyzed by the
laboratory for VOCs, SVOCs, TAL metals, trittum, and TDS. Additionally, a round of water
levels will be measured to develop a potentiometric surface map.

3.1.3 OT-38 Building 1166 Test Sled Maintenance Area

The objectives of the additional investigation at site OT-38 are to characterize the subsurface soil
around the former cesspool/existing drain field leach pipe and to determine the current
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groundwater conditions at the site. These objectives will be accomplished by subsurface soil
sampling and sampling the existing groundwater monitoring well network.

3.1.3.1 DPT Soil Borings

Six DPT boreholes (OT38-DP-01 to OT38-DP-06) will be drilled during this investigation as
shown in Figure 3-3. Three of the boreholes will be installed around the perimeter of the
existing septic tank to determine if there was a release to the subsurface from the former cesspool
(source area). Three soil samples will be collected from each of the cesspool characterization
boreholes based upon the results of headspace screening and/or other observations such as
staining or odor. If the screening techniques do not indicate a clear selection for analysis the
three samples will be collected at 5-ft, 10-ft, and above the capillary fringe (approximately 18 ft

bgs).

The three remaining boreholes will be installed along the length of the drain field leach pipe
(approximately 150 ft long) to characterize potential contamination from the leach pipe that was
installed in the late 1980s. The three leach pipe characterization boreholes will be installed every
50 feet along the pipe and 2 soil samples will be collected from each borehole at approximately 3
to 5 ft and 8 to 10 ft bgs, or from intervals with visible staining.

A total of 15 subsurface soil samples will be collected from the 6 DPT boreholes. Each soil
sample will be analyzed by an offsite laboratory for VOCs, SVOCs, TPH (DRO/GRO/ORO),
PCBs, and 8 RCRA metals. Two undisturbed geotechnical samples will be collected from one of
the six DPT boreholes for the site-specific risk based evaluation. These samples will be analyzed
for moisture content, dry bulk density, specific gravity, and fractional organic carbon content.

3.1.3.2 Groundwater Monitoring Wells

One round of groundwater samples will be collected from the previously installed monitoring
wells (MW-38-01 through MW-38-03) to characterize the current groundwater quality at the site.
The locations of the three existing monitoring wells are shown on Figure 3-3. The groundwater
data collected during this investigation will also be utilized to support the completion of a risk
based evaluation after the source area (former cesspool area) has been excavated. A total of
three groundwater samples will be collected. Each sample will be analyzed by the laboratory for
VOCs, SVOCs, PCBs, perchlorates, 8 RCRA metals, and TDS. In addition, a round of water
levels will be collected to develop a current potentiometric surface map.

3.1.4 OT-45 Old AGE Refueling Station

The objectives of the additional investigation at site OT-45 are to delineate the remaining PCS
for source area removal and to evaluate the current groundwater conditions. These objectives
will be accomplished by subsurface soil sampling and sampling the existing groundwater
monitoring well network.
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3.1.4.1 DPT Soil Borings

Fifteen DPT boreholes (OT45-DP-01 to OT45-DP-15) will be drilled during this investigation.
The boreholes will be installed in a grid pattern around the northeastern perimeter of the 1991
OT-45 PCS excavation including the area where the former USTs, pump island, and fuel station
were located as shown in Figure 3-4. In order to determine the precise location of the remaining
PCS it may be necessary to adjust some of proposed DPT soil boring locations during the field
investigation. The boreholes will be drilled to approximately 5 ft bgs. One soil sample will be
collected in each borehole and sent offsite for laboratory analysis based upon the results of
headspace screening and/or other observations such as staining or odor. If the screening
techniques do not indicate a clear selection for analysis, then the sample will be collected from
immediately above the groundwater table (approximately 4.5 ft bgs). Each soil sample (15 total)
will be analyzed by the laboratory for VOCs, SVOCs, and TPH (DRO/GRO/ORO). Two
undisturbed geotechnical samples will be collected from one of the 15 DPT boreholes for the
site-specific risk based evaluation. These samples will be analyzed for moisture content, dry
bulk density, specific gravity, and fractional organic carbon content.

3.1.4.2 Groundwater Monitoring Wells

One round of groundwater samples will be collected from the previously installed monitoring
wells (MW1, MW3, MW4, MWS5, and MW7) to characterize the current groundwater quality at
the site. The locations of the five existing monitoring wells are shown on Figure 3-4. The
groundwater data collected during this investigation will also be utilized to support the
completion of a risk based evaluation after the source area (remaining PCS) has been excavated.
A total of five groundwater samples will be collected; each sample will be analyzed by the
laboratory for VOCs, SVOCs, and TDS. In addition, a round of water levels will be measured to
develop a potentiometric surface map.

3.1.5 SS-12 Northeast Fuel Line Spill Site

The objectives of the additional investigation at site SS-12 are to delineate a potential PCS
source area and to evaluate the current groundwater conditions. These objectives will be
accomplished by subsurface soil sampling and sampling the existing groundwater monitoring
well network.

3.1.5.1 DPT Soil Borings

Fifteen DPT boreholes (SS12-DP-01 to SS12-DP-15) will be drilled during this investigation.
In order to delineate the PCS source area associated with the ruptured JP-4 fuel line, boreholes
will be drilled along the storm sewer drainage ditch and the JP-4 fuel pipeline as shown in Figure
3-5. The boreholes will be drilled to approximately 5 to 7 ft bgs. One soil sample will be
collected from each borehole and sent offsite for laboratory analysis based upon the results of
headspace screening and/or other observations such as staining or odor. If the screening
techniques do not indicate a clear selection for analysis, then the sample will be collected from
immediately above the groundwater table (approximately 5 ft bgs). Each soil sample (15 total)
will be analyzed by the laboratory for VOCs, SVOCs, TPH (DRO/GRO/ORO), and 8 RCRA
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metals. Two undisturbed geotechnical samples will be collected from one of the 15 DPT
boreholes for the site-specific risk based evaluation. These samples will be analyzed for
moisture content, dry bulk density, specific gravity, and fractional organic carbon content.

It may be necessary to adjust some of proposed DPT soil boring locations during the field
investigation to accurately define the extent of PCS.

3.1.5.2 Groundwater Monitoring Wells

One round of groundwater samples will be collected from the previously installed monitoring
wells (WL-12-01 through WL-12-03) to characterize the current groundwater quality at the site.
The locations of the three existing monitoring wells are shown on Figure 3-5. The groundwater
data collected during this investigation will also be utilized to support the completion of a risk
based evaluation after the source area (PCS) has been excavated. A total of three groundwater
samples will be collected; each sample will be analyzed by the laboratory for VOCs, SVOCs, 8
RCRA metals, and TDS. Additionally, a round of water levels will be collected to develop a
map of the potentiometric surface.

3.1.6 SS-18 Chromic Acid Spill Area

The objectives of the additional SS-18 investigation are to delineate a potential chromium
contaminated soil source area and to ecvaluate the current groundwater conditions. These
objectives will be accomplished by subsurface soil sampling and sampling the new and existing
groundwater monitoring wells.

3.1.6.1 DPT Soil Borings

Three DPT boreholes (SS18-DP-01 to SS18-DP-03) will be advanced along the south side of
Building 281 to verify the location of the chromic acid spill that was identified in the /RP
Records Search (CH;M Hill, 1993). The IRP Records Search and interviews with long time
employees indicated that the 500 gallon spill occurred along the south side of the building where
the chrome plating shop was located. As discussed in Section 2.9.2 of this Work Plan, Dames &
Moore investigated the northwest corner of Building 281 during the Phase Il - Stage 1 study in
1984 and found no significant chromium contamination.

The three borings in the suspected source area will be advanced to approximately 10 ft bgs. In
addition, three boreholes (SS18-DP-04 to SS18-DP-06) will be drilled and converted into
permanent groundwater monitoring wells (one upgradient and two downgradient). The depth of
the monitoring well boreholes is anticipated to be 15 ft bgs. The locations for the three source
area and three monitoring well boreholes are shown on Figure 3-6. One soil sample will be
collected from cach borehole and sent offsite for laboratory analysis. If there is no evidence of
visible yellow staining (due to chromium), the soil samples will be collected from the capillary
fringe just above the groundwater table (approximately 5 ft bgs). The six subsurface soil
samples will be analyzed by the offsite laboratory for VOCs, SVOCs, TPH (DRO/GRO/ORO),
TAL metals, and hexavalent chromium (CrVI). Two undisturbed geotechnical samples will be
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collected from one upgradient monitoring well borehole for the site-specific risk based
evaluation. These samples will be analyzed for moisture content, dry bulk density, specific
gravity, and fractional organic carbon content.

It may be necessary to adjust some of the proposed DPT soil boring locations during the field
investigation to accurately define the extent of chromium contamination.

3.1.6.2 Groundwater Monitoring Wells

One round of groundwater samples will be collected from the previously installed monitoring
well (18W1) and the three new permanent wells (SS18-MW-02 to SS18-MW-04) to determine if
there was a release and to characterize the current groundwater quality at the site. The locations
of the existing and three new monitoring wells are shown on Figure 3-6. The groundwater data
collected during this investigation will also be utilized to support the completion of a risk based
evaluation after the source area (chromium contaminated soil) has been excavated. A total of
four groundwater samples will be collected; each sample will be analyzed by the laboratory for
VOCs, SVOCs, TAL metals, and TDS. In addition, a round of water levels will be collected to
develop a map of the potentiometric surface.

3.1.7 RW-42 Radioactive Waste Burial Site

The objectives of the additional investigation at RW-42 are to determine if a hazardous/low level
radioactive waste source area exists and evaluate the current groundwater conditions. These
objectives will be accomplished by subsurface soil sampling, permanent monitoring well
installation, and groundwater sampling.

3.1.7.1 DPT Soil Borings

Four DPT boreholes (RW42-DP-01 to RW42-DP-04) will be advanced around the 3-ft by 3-ft
concrete cover that indicates the location of the vertically buried concrete cylinder that
reportedly contains animal carcasses (primates) that were injected with low-level radioactive
tracers (e.g. tritium, iodine-125, and carbon-14) from aerospace experimentation. Based on the
Site RW-42 Preliminary Assessment (Radian, 1992) the cylinder is 10 ft in length, and 5.5 ft in
diameter with an opening 8 ft long and 1.5 ft in diameter. The cylinder is buried approximately 2
to 4 ft bgs. The source area boreholes will be drilled to 24 ft bgs and the proposed locations are
shown on Figure 3-7. Three soil samples will be collected per borehole and sent offsite for
laboratory analysis. The sample collection intervals will be based on the results of field radiation
screening and/or headspace screening (organic vapor analyzer [OVA]). If the screening
techniques do not indicate a clear selection for analysis, the samples will be collected from the 8
to 10 ft, 14 to 16 ft, and 22 to 24 ft bgs intervals. The 12 subsurface soil samples will be
analyzed by the offsite laboratory for VOCs, SVOCs, TPH (DRO/GRO/ORO), TAL metals, and
tritium. Due to the short half-life of lodine-125 (60 days) and that carbon-14 is naturally
occurring and is not a carcinogen, iodine-125 and carbon-14 are not considered chemicals of
potential concern for the RW-42 additional investigation.
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3.1.7.2 Groundwater Monitoring Wells

One upgradient and two downgradient permanent monitoring wells will be installed at RW-42
using DPT drilling techniques to determine and quantify the presence or absence of groundwater
contamination. The groundwater data collected during this investigation will also be utilized to
support the completion of a risk based evaluation. The proposed monitoring well locations
(RW42-MW-01 to RW42-MW-03) are shown on Figure 3-7. Additionally, two undisturbed
geotechnical samples will be collected from the upgradient monitoring well borehole for the site-
specific risk based evaluation. These samples will be analyzed for moisture content, dry bulk
density, specific gravity, and fractional organic carbon content. Based on the regional
potentiometric surface maps the groundwater flow direction is to the south-southwest. The depth
to groundwater is approximately 45 ft, therefore the monitoring wells will be installed to a depth
of approximately 50 ft bgs.

One round of groundwater samples will be collected from the new RW-42 monitoring wells. A
total of three groundwater samples will be collected; each sample will be analyzed by the
laboratory for VOCs, SVOCs, TAL metals, trittum, and TDS. In addition, a round of water
levels will be collected to develop a current potentiometric surface map.

3.1.8 OT-37 Early Missile Testing Site

The first objective of the additional site OT-37 investigation is to define the extent of the PCB
petroleum contaminated soil associated with each of the four former transformers, for source
removal. The second objective is to evaluate the current subsurface conditions (soil and
groundwater) at each of the three vertical launch pads and the inclined test track. These
objectives will be accomplished by, subsurface soil sampling, monitoring well installation, and
groundwater sampling. An OT-37 site map showing the locations of the four transformers, three
vertical launch pads, and the inclined vertical test track is presented on Figure 3-8.

3.1.8.3 Transformer Stations

A total of eight shallow DPT boreholes (OT37-DP-01 through OT37-DP-08) will be installed
around the perimeter of the four concrete transformer pads (two per pad). Approximate locations
for the eight shallow transformer borings are presented on Figures 3-9 through 3-12. The
estimated depth of the transformer pad boreholes is 8 to 10 ft bgs. One surface soil (0 to 2 ft bgs)
and one subsurface soil sample will be collected from each borehole and sent for laboratory
analysis. The sampling interval for the subsurface soil sample will be determined by the results
of the headspace screening and/or other observations such as staining or odor. Continuous OVA
headspace readings will be collected during each soil boring. If screening techniques do not
indicate a clear selection for analysis, the subsurface soil sample will be collected from the 8 to
10 ft bgs interval.

A maximum of 16 soil samples will be collected from the eight transformer pad DPT boreholes;
each sample will be analyzed by the laboratory for TPH (DRO/GRO/ORO) and PCBs.
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3.1.8.4 Vertical Launch Pad Facilities and Inclined Test Track

A total of eight deep DPT boreholes (OT37-DP-9 through OT37-DP-16 will be installed at each
of the three vertical launch pads and inclined test track (adjacent to the fuel staging area) or two
boreholes per facility. Approximate locations for the eight deep launch pad facility borings are
presented on Figures 3-9 through 3-12. The estimated depth of these boreholes is 30 to 40 ft bgs.
Continuous OVA headspace readings will be collected during each soil boring. Two soil
samples per borehole will be collected from each borehole and sent offsite for laboratory
analysis. If there are no elevated headspace headings or visual evidence of contamination the
two samples will be collected using the following criteria:

¢ One soil sample will be collected mid depth (12 to 17 ft bgs)
e A second sample from a location above the capillary fringe (27 to 32 ft bgs)

A total of 16 subsurface soil samples will be collected from the eight DPT boreholes; each
sample will be analyzed for VOCs, SVOCs, TPH (DRO/GRO/ORO), PCBs, 8 RCRA metals,
and perchlorates.

Four of the DPT boreholes (one per facility) will be converted into monitoring wells (OT37-
MW-07 through OT37-MW-10). The selection of which boreholes that will be converted into
monitoring wells will be determined in the field based on elevated headspace readings and/or
visual contamination. In the event that there is no evidence of contamination the most
downgradient well at each launch pad facility will be selected for monitoring well conversion.
Additionally, two undisturbed geotechnical samples will be collected from one of the two
monitoring well boreholes installed at the Central Vertical Launch Pad for the site-specific risk
based evaluation. These samples will be analyzed for moisture content, dry bulk density,
specific gravity, and fractional organic carbon content.

One round of groundwater samples will be collected from the six previously installed monitoring
wells (MW-37-01 through MW-37-06) and the four new wells (OT37-MW-07 through OT37-
MW-10) to determine if the launch pad facilities and former transformers have impacted the
groundwater quality. Proposed and previous installed wells are shown on Figures 3-9 through 3-
12. The groundwater data collected during this investigation will also be used to the completion
of a site specific risk based evaluation. A total of 10 groundwater samples will be collected;
cach sample will be analyzed by the laboratory for VOCs, SVOCs, PCBs, 8 RCRA metals,
perchlorates, and TDS. Additionally, a round of water levels will be collected to develop a
potentiometric surface map.

3.2 Pre-investigation Requirements

Before site-specific 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(s) with utility clearances, site security measures, and facility manager notification of the
intended operations. Bhate will coordinate project requests for Base installation support services
through the 49" Civil Engineering Squadron/Environmental Flight (CES/CEV). Pertinent to the
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start of activities, a pre-construction meeting and site walk-through will be conducted with the
USACE Resident Engineer, HAFB personnel, and Bhate Site Manager, to inspect site-specific
conditions for 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.

3.2.1 AF Form 332

Prior to initiating the additional characterization 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 subsurface investigative work. This work order describes what activities will
take place at the location.

3.2.2 Dig Permit/Utility Clearances

Prior to the submittal of the dig permit(s) (AF Fm 103), the drilling locations (and trenching
location at OT-20) 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 Fm 103) with the utility clearances, the Bhate Site Manager or other authorized
project personnel will complete a site walk-through confirming the dig permit authorizations and
make any required changes.

3.2.3 Site Security

Site security is concerned with safety at the site(s) during all drilling and investigative trenching
activities and will be addressed as outlined in the Basewide Health and Safety Plan (HASP)
(Bhate, 2003b). 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.

3.3 Investigation Requirements

Field activities will be performed in accordance with the Site-Specific Addendum to the
Basewide Health and Safety Plan, the Quality Assurance Project Plan (QAPP) Addendum
(Appendices B and C of this Work Plan, respectively), as well as other USACE mandated
procedures for laboratories and activities such as groundwater sampling. The field work for
these additional investigations will be conducted in accordance with HAFB Standard Operating
Procedures (SOPs) provided in the Basewide Quality Assurance Project Plan (Bhate, 2003a) and
the Bhate Standard Operating Procedures (Bhate, 2002). These SOPs outline methodologies for
soil boring advancement, soil sampling, soil sample description, field screening, sample
management, equipment decontamination, and chain-of-custody procedures. Bound copies of
the Basewide Quality Assurance Project Plan (Bhate, 2003a) and the Bhate Standard Operating
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Procedures (Bhate, 2002) are kept at the Bhate Field Office, Holloman AFB, NM. Sample
nomenclature will follow the Environmental Restoration Program Information Management
System (ERPIMS) format for the ERPIMS submittal. The specific HAFB SOPs for this
sampling event are listed below:

HAFB SOP-1 Documentation, Sample Handling, Chain-of Custody, and Shipping
HAFB SOP-2 Sampling Equipment Documentation

HAFB SOP-3 Staking, Utility Clearance, and Permitting

HAFB SOP-4 Direct Push Sampling for Soil and Groundwater

HAFB SOP-5 Soil Sampling for Chemical Analysis

HAFB SOP-6 Procedure for Field Screening of Volatile Organics

HAFB SOP-7 Lithologic Description and Geotechnical Sampling

HAFB SOP-8 Groundwater Sampling for Chemical Analysis

HAFB SOP-9 Field Management of Investigation-Derived Waste

HAFB SOP-10 Borehole Abandonment and Site Restoration

The following sections describe the procedures for laboratory analytical methods, DPT
subsurface soil sampling, and monitoring well installation to be performed at the eight sites (OT-
20, OT-32, OT-38, OT-45, SS-12, SS-18, RW-42, and OT-37) requiring additional
characterization.

3.3.1 Laboratory Analytical Methods

The chemical analysis of soil and groundwater samples collected for these additional site
investigations will follow the USEPA SW-846 protocol. The site-specific analytical
requirements for soil and groundwater samples are summarized in Table 3-2. Additionally, the
analytical preparation methods are summarized on Table 3-2 in the QAPP Addendum (see
Appendix C of this Work Plan). The soil and groundwater samples will be analyzed as follows:

¢ VOCs by USEPA Method 8260B (soil and groundwater at all sites)
e SVOCs by USEPA Method 8270C (soil and groundwater at all sites)
e TPH (GRO, DRO, ORO) by modified USEPA Method 8015M (Soil at all sites)

e Organochlorine Pesticides by USEPA Method 8081A (soil and groundwater at site OT-
20)
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e Chlorinated Herbicides by USEPA Method 8151 A (soil and groundwater at site OT-20)
e PCBs by USEPA Method 8082 (soil and groundwater at sites OT-20, OT-37, and OT-38)

e Perchlorate by USEPA Method 6860 (soil and groundwater at site OT-37 and
groundwater at site OT-38)

e Tritium by modified USEPA Method 906.0M (soil and groundwater at sites OT-32 and
RW-42)

e 8 RCRA Metals (arsenic, bartum, chromium, cadmium, lead, mercury, selenium, and
silver) by USEPA Method 6010B/7470A/7471A (soil and groundwater at sites OT-20,
OT-37, OT-38, and SS-12)

o TAL Metals by USEPA Method 6010B/7470A/7471 A (soil and groundwater at sites OT-
32, SS-18, and RW-42)

e Hexavalent Chromium by USEPA Method 7196A (soil at site SS-18)
e TDS by USEPA Method 160.1 (groundwater at all sites)

Samples selected for laboratory analysis will be labeled, handled, and prepared for shipment in
accordance with HAFB SOP-1. The detection reporting limits for all analytical parameters and
the quality assurance sampling requirements (trip blanks, duplicates, and matrix spike/matrix
spike duplicates [MS/MSD]) are summarized in the QAPP Addendum (see Appendix C of this
Work Plan). Each cooler containing samples for VOC analysis will require a trip blank. The
samples will be placed on ice and shipped under strict chain-of-custody to Severn Trent
Laboratories in Denver, Colorado. Residual soil from the soil sampling will be discarded in
accordance with the waste management procedures established in Section 3.5 of this Work Plan,
Investigation-Derived Waste (IDW) Management.

3.3.2 DPT Soil Sampling

Soil samples will be collected continuously from soil borings using DPT methodology in
accordance with HAFB SOP No. 4. The DPT soil sampler is a stainless steel tube that contains
an inner acetate sleeve. Each boring will be visually classified and lithology described in the
field according to HAFB SOP No. 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.

Subsurface soil samples will be collected continuously at four foot intervals. Soils will be field
screened in accordance with HAFB SOP No. 6 (Procedure for Field Screening of Volatile
Organics) using an OVA equipped with a flame ionization detector (FID) or a photoionization
detector (PID) to access the qualitative concentrations of VOCs present in soil samples at 2-foot
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intervals. Refer to the manufacture’s operating instructions for proper use and specific
calibration procedures. Field radiation screening will be conducted at each of the boreholes
drilled at RW-42. Notation will also be made of any visual (discoloration) and/or aromatic
observations that are indicative of potential contamination. The soil samples selected for
chemical analysis will be collected as discrete (grab) samples. The site-specific analytical
requirements for subsurface soil samples are summarized in Table 3-2.

A qualified surveyor will locate the DPT boreholes using a GPS. All horizontal coordinates will
be referenced to the State Plane Coordinate System, New Mexico Central and surveyed to an
accuracy of +/- 1.0 ft.

3.3.21 Geotechnical Soil Sampling

Two undisturbed geotechnical samples will be collected from each of the eight sites requiring
additional investigation. The geotechnical data will be utilized for the site specific risk based
evaluations that will be included in the site closure reports. The soil samples will be collected
from borings that have not been impacted by contaminated source areas, therefore these
boring/geotechnical sampling locations will be determined during the additional investigation.
The undisturbed soil samples (two per borehole) will be collected from 0 to 1 ft bgs and at a
depth above the water table where the lithology is representative of the site. To ensure that these
samples have not been impacted, OVA readings for soil collected from this zone should not be
above background. The geotechnical soil samples collected during this investigation will be
analyzed as follows:

e Moisture Content by USEPA Method 160.3M

¢ Dry Bulk Density by ASTM Method D2937

e Specific Gravity by ASTM Method D1429

¢ Fractional Organic Carbon Content by ASTM Method D2974

The soil samples for geotechnical analysis will be collected in a thin-walled tube sampler, the
tube ends will be capped and the top and bottom ends of the tube labeled. The soil core samples
will be shipped to Severn Trent Laboratories in Denver, Colorado for analysis. The soil samples
which will be submitted for geotechnical analysis are also summarized in Table 3-2.

3.3.3 Monitoring Well Installation and Development

A total of 21 additional groundwater monitoring wells will be installed as part of the additional
characterization activities at sites OT-20 (3 permanent wells), OT-32 (12 temporary wells), SS-
18 (3 permanent wells), and RW-42 (3 permanent wells). The site-specific locations and
approximate well depths for these new wells were presented in Section 3.1 of this Work Plan.

The 21 new monitoring wells will be constructed using DPT drilling techniques. A geologist or
geological engineer will log each borehole. Based upon the site-specific depth to groundwater,
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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 0.010 or 0.020 inch slotted PVC screen. The
remaining borehole casing will be comprised of flush threaded 1-inch PVC casing. The annular
space surrounding the screen will be backfilled with 10/20 Colorado silica sand capped with at
least 2 feet of bentonite pellets. The remaining annular space will be backfilled with neat
cement. The permanent monitoring wells at sites OT-20, SS-18, and RW-42 will be installed as
aboveground well completions. The surface completion will consist of a lockable and tamper
proof 6-inch diameter steel cover, concrete pad (3 feet square), and four bumper posts.

The completed wells will be developed to remove fine particulates and improve hydraulic
communication with the surrounding saturated material. After completion, the wells will be
allowed to stabilize for 24 hours before development is initiated. All permanent and temporary
monitoring wells will be developed in accordance with Bhate SOP No. 10 (Subsurface Water
Investigation), Section 3, Well Development. 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, and temperature have stabilized by +/- 10 percent for at least three
consecutive readings.

3.3.4 Monitoring Well Groundwater Sampling

Thirty-three new and existing monitoring wells will be sampled as part of the additional
characterization activities at sites OT-20 (3 new permanent wells), OT-32 (12 new temporary
wells), OT-38 (3 existing wells), OT-45 (5 existing wells), SS-12 (3 existing wells), SS-18 (1
existing and 3 new permanent wells), and RW-42 (3 new permanent wells). Groundwater
samples will be collected in accordance with Bhate SOP No. 10 (Subsurface Water
Investigation) Section 4, Monitoring Well Sampling. A minimum of 48 hours will elapse
between well development and sampling. Groundwater samples will be labeled, handled, and
prepared for shipment in accordance with HAFB SOP-1. The site-specific analytical
requirements for the groundwater samples collected during this sampling event are summarized
Table 3-2. Following sampling, the 12 temporary monitoring wells installed at OT-32 will be
completely removed from the ground and the borehole will be sealed in accordance with HAFB
SOP-10.

3.3.41 Surveying

A registered New Mexico Surveyor will survey the 33 new and existing monitoring well
locations at sites OT-20, OT-32, OT-38, OT-45, SS-12, SS-18, and RW-42 in accordance with
methods described in the Basewide QAPP (Bhate, 2003a). Horizontal locations will be relative
to the State Plane Coordinate System, New Mexico Central and surveyed to an accuracy of +/-
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 the investigation, each site and
source area will be mapped to scale showing ancillary structures, sampling locations, buildings,
roads, sidewalks, and paved and unpaved areas. Additionally, all maps will include a coordinate
system (e.g., latitude and longitude) and the site boundaries.
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3.3.4.2 Groundwater Elevations

During the sampling of monitoring wells under this Work Plan, groundwater elevations will be
measured. Elevations will be measured for the 33 new and existing wells at sites OT-20, OT-32,
OT-38, OT-45, SS-12, SS-18, and RW-42. The static water level for each well will be measured
using a decontaminated electronic water level probe as per Bhate SOP No. 10, Subsurface Water
Investigation, Section 2, Fluid Level Measurement and Recording. A current site-specific
potentiometric surface map will be developed from the groundwater elevation data collected
during these investigations.

3.4 Sample Identification System

Each environmental sample collected will be identified on the sample label and chain-of-custody
(COQ) records, regardless of type. Sample documentation, handling, and shipping will be in
accordance with HAFB SOP-1. Table 3-3 provides the sample collection information inclusive
of the container type and quantity for the soil and groundwater samples collected during the
additional investigations at sites OT-20, OT-32, OT-38, OT-45, SS-12, SS-18, and RW-42. The
field duplicate samples will appear in sequence with the regular samples. An example of the
sample identification nomenclature for soil samples collected from DPT boreholes will be as
follows:

SS18-DP01-5-a

Site alpha-numeric identifier: SS18 = Chromic Acid Spill Site 18

Sample type identifier: DP = direct push boring

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

Ending depth of sample interval: 5

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

An example of the sample identification nomenclature for groundwater samples collected from
monitoring wells will be as follows:

SS18-MWO01-a

Site alpha-numeric identifier: SS18 = Chromic Acid Spill Site 18
Sample type identifier: MW = monitoring well
Monitoring well number: 01, 02, etc.

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

3.5 Investigation-Derived Waste Management

IDW will be managed and characterized according to HAFB SOP-9. 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 guidelines outlined below. The DPT drilling
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technique does not generate cuttings. Left over soil from the sample tubes will be screened with
an OVA for the presence of organic vapors. If the soil is free of organic vapors, it will be spread
on the ground surrounding the well. If OVA screening of the soil indicates the presence of
organic vapors, the soil will be placed in the FT-31 land farm at HAFB. Purged groundwater
from development and sampling activities will be collected in a 1,000 gallon portable tank and
managed by Bhate. At the conclusion of sampling activities the water within the tank will be
sampled for VOCs, SVOCs, TAL metals, PCBs, pesticides, herbicides, tritium, and perchlorate.
The analytical results will be compared to the HAFB Wastewater Treatment Plant (WWTP)
pretreatment standards. If all of the results are less than the pretreatment standards, the purge
water will be discharged to the HAFB sanitary sewer system. If any of the results are above the
WWTP pretreatment standards, the purge water will shipped offsite for compliant disposal.
Other liquid wastes, such as decontamination rinses, are anticipated to be non-hazardous and as
such, can be disposed of through the HAFB WWTP. Personal protective equipment (PPE) and
other site non-hazardous debris/waste shall be disposed of in standard trash receptacles.

3.5.1 General Decontamination Procedures

Small equipment, such as sampling tools, will be decontaminated in accordance with HAFB
SOP-2. Heavy equipment such as the Trackhoe (for the OT-20 investigation) and DPT rig will
be decontaminated by steam cleaning at a temporary decontamination pad set up at each site.
The containers and decontamination pad will be managed in a secure area and the
decontamination water will be either allowed to evaporate or combined with the purged
groundwater and discharged to the HAFB WWTP. Sediment remaining in the decontamination
pad area after the water has either evaporated or been discharged to the WWTP, will be
combined with the soil to be remediated in the onsite land farm or spread on the ground.

3.5.2 Personal Protective Equipment

Prior to disposal, used PPE, disposable items, and the decontamination pad liner will be rinsed
clean with tap water and diluted detergent solution. Cleaned PPE and presumed clean, based
upon non-contact with contaminated soils, water, or equipment, and other disposable clean items
will be contained in trash bags and disposed of at the applicable onsite sanitary waste receptacle.

3.6 Site Restoration

Upon completion of the site inspection activities, the site will be restored to the original
condition. Sampling locations will have been backfilled or grouted to the surface. The site will
be canvassed for trash, debris, etc.
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4 EXCAVATION PROCEDURES

This section presents the procedures for excavating source areas at sites OT-03, OT-20, OT-37,
and OT-45. Similar steps will be taken at sites OT-32, OT-38, SS-12, SS-18, and RW-42 if the
results of the planned additional investigations indicate that excavation and removal of
contaminated soil is required. In the event that source area removal is required at these five sites,
an addendum to this ACM Work Plan will be submitted to NMED for approval prior to
excavation. With the exception of OT-32, these sites were investigated in the past but require
additional investigation to confirm that a source of contamination exists and to delineate its size.
Based on the review of the available data, it was determined that:

e The PCS source area at OT-03 has been sufficiently characterized to support excavation
and treatment of the contaminated soil.

e The previous confirmation sampling at OT-45 indicated an area of remaining PCS where
the former USTs, pump island, and fuel station were located. Additional subsurface soil
sampling 1s planned to delineate its size for excavation.

e Sites OT-37, OT-38, and SS-12 are the other PCS sites.

e The previous investigations at SS-06 and OT-35 did not find a source of contamination.
Therefore, HAFB will submit a Statement of Basis requesting NFA for these sites.

e The previous investigations at sites OT-32, OT-38, SS-12, SS-18, and RW-42 were not
conclusive regarding a source of contamination and additional assessment tasks are
planned to confirm the presence of a source and its size.

o The chemicals of potential concern at OT-20, OT-32, SS-18, and RW-42 include
pesticides, metals (chromium), PCBs, and tritium. If remediation is required at these
sites, the excavations would follow the guidelines described herein with the only
significant difference being that the overburden will be assumed to be contaminated and
disposal would be at an off-site facility.

Subsurface soils either contaminated by TPH at levels exceeding 800 mg/kg (TPH screening
guideline for an unknown oil, NMED, 2006) or soils posing a risk due to exposures to VOCs,
SVOCs, PCBs, and/or metals as established by the NMED soil screening guidance (NMED,
2006) will be removed. Contaminated soils will be removed to approximately one foot below
the site’s encountered groundwater table. This depth will ensure complete removal of PCS and
account for any potential smear zone. Horizontally, the excavation will be completed based
upon TPH levels of greater than 800 mg/kg (and/or other contaminants based on NMED SSLs)
as determined by soil samples collected subsequent to the excavation and analyzed at a fixed-
base laboratory. Planned excavations, inclusive of the temporary clean soil stock piles and the
total areas of disturbance are expected to be less than one acre; therefore a project Storm Water
Pollution Prevention Plan (SWPPP) will not be required.
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Except where noted below, the excavation activities will be conducted in accordance with the
procedures outlined in Unified Facilities Guide Specifications (UFGS) Section 02111 Excavation
and Handling of Contaminated Material (included as Appendix D of this Work Plan) and the
USACE Safety and Health Requirements Manual, EM 385-1-1 (USACE, 2003). The UFGS are a
joint effort of the USACE, the Naval Facilities Engineering Command (NAVFAC), and the Air
Force Civil Engineer Support Agency (AFCESA). The UFGS are for use in providing
construction specifications and guidelines for the military services.

4.1 Pre-Excavation Activities

Before excavation and other site activities can begin, there are several pre-construction
documents and approval requirements to be met, including: Form 332 approval, dig permit with
utility clearances, site security measures, and facility manager notification of the intended
operations. Bhate will coordinate project requests for Base installation support services through
the 49™ CES/CEV. Pertinent to the start of activities, a pre-construction meeting and site walk-
through will be conducted with HAFB personnel, and the Bhate Site Manager to inspect site
conditions for site/equipment access, equipment staging area(s), soil stockpile areas, potential
site hazards, and emergency evacuation routes. Also reviewed at this time will be project
procedures in accordance with the schedule and planned activities.

Prior to initiating excavation activities, a subsurface soil sample will be collected within each
identified source area adjacent to the most contaminated subsurface soil sample. The soil sample
will be analyzed by the Toxicity Characteristic Leaching Procedure (TCLP) for VOCs, SVOCs,
and metals to characterize the contaminated soil prior to treatment at the FT-31 land farm.
Contaminated soil for offsite disposal may also need to be analyzed for PCBs, pesticides, and
herbicides to meet the waste acceptance criteria of the disposal facility (Sites OT-20 and OT-37).

4.1.1 AF Form 332

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

4.1.2 Dig Permit/Utility Clearances

Prior to the submittal of the dig permit (AF Fm 103), 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 103) with the
utility clearances, the Bhate Site Manager or other authorized project personnel will complete a
site walk-through confirming the dig permit authorizations and make any required changes.

4.1.3 Excavation Area Site Safety

As an Occupational Safety and Health Administration (OSHA) Class Il excavation, site safety is
concerned with the excavation and the areas around the excavation. Concerns include: the
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proper designation and demarcation of excavation boundaries (i.e. exclusion zone [EZ],
contamination reduction zone [CRZ], and support zone [SZ]), compliance with excavation
requirements, posting of potential hazards, and control of un-authorized site personnel. This is
discussed in the 2003 Basewide Health and Safety Plan (Bhate, 2003b).  Although the
excavations will occur in low pedestrian traffic areas (except OT-45) site control will still be
paramount for the safety at the site. At OT-45, notification of the excavation activities, duration,
and alternate routes for pedestrian traffic will be provided to the appropriate personnel in
Building 296 prior to the initiation of any field activities.

At a minimum, the sites will be secured with caution tape surrounding the perimeter of the site
delineating the outer boundary of the SZ. This is essential in the utility clearance process and it
serves as the demarcation of the site for both project and non-project persons. A CRZ and/or EZ
will be established as guided by the HASP and prevailing site conditions. At the immediate edge
of the excavation, a temporary construction fence will be erected completely around the
excavation site. Postings will indicate the excavation hazard as well. Additionally, when
workers will be in or around the excavations, a certified competent person (as per 29 Code of
Federal Regulations [CFR], 1926, Subpart P) shall inspect the excavation, the adjacent areas, and
protective systems daily, as needed throughout the work shifts, and after every rainstorm or other
hazard increasing occurrence (USACE, 2003).

4.2 Decontamination Procedures

Small equipment, such as sampling tools, will be decontaminated in accordance with the
Basewide Quality Assurance Project Plan (Bhate, 2003a). Heavy equipment, such as the
backhoe, trackhoe, etc., will be decontaminated at a temporary decontamination pad set up at
each site.

4.3 Excavation Activities

The objective of this section is to provide more detail about the scope of the excavations at sites
OT-03, OT-20, OT-45, and OT-37 particularly with regard to excavation boundary, shoring,
depth; soil screening and segregation; confirmation sampling; backfilling; disposal; and site
restoration. Should source area removal be required at sites OT-32, OT-38, SS-12, SS-18, and/or
RW-42 an addendum to this ACM Work Plan will be submitted to NMED prior to initiating
excavation activities at these sites.

4.3.1 Excavation Boundaries

The proposed currently known source area excavations for sites OT-03, OT-20, OT-45, and OT-
37 are discussed below. Clean overburden material (if applicable) will be temporarily stockpiled
at each site in an area to be determined. Excavated material will be placed at least 2 ft from the
edge of the excavation (USACE, 2003).
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4.3.1.1 OT-03

The former disposal pit is located east of the POL Yard between two parallel chain link security
fences that are 23 feet apart. This is not expected to interfere with the excavation and
transportation equipment that will be needed to complete this remediation. However, early
notification to the operations personnel at the POL Yard will be required as the POL Yard is a
secure area. It may be necessary to excavate adjacent to or perhaps even under the security fence
to remove the PCS, therefore pre-planning with the POL Yard operations personnel will include
the possibility of having to remove a portion of the security fence. Prior to excavation, a soil
sample will be collected from the OT-03 source area (disposal pit) and analyzed by TCLP for
VOCs, SVOCs, and metals. The approximate limit of the area to be excavated at OT-03 is
shown on Figure 4-1 (hatched area). Based upon the estimated depth (5 ft bgs) and size of the
disposal pit (6 ft x10 ft), up to 40 cubic yards of contaminated soil will be removed and
transported to the FT-31 land farm. The excavation will be backfilled with clean soil from the
FT-31 land farm.

4.31.2 OT-20

The three grit disposal trenches are each approximately 2 ft wide, 5 ft deep, and 40 ft long.
Chemicals of potential concern determined during the 1992 R1I include heptachlor (pesticide) and
aroclor 1254 (PCB). Prior to excavation, a soil sample will be collected from the OT-20 source
area (disposal pit) and analyzed by TCLP for VOCs, SVOCs, and metals as well as pesticides,
herbicides, and PCBs. The proposed area to be excavated is approximately 75 ft by 130 ft by 5 ft
deep and is shown in Figure 4-2. The excavated contaminated soil (approximately 1,805 cubic
yards) will be sent to a RCRA offsite landfill for disposal. The excavation will be backfilled
with clean soil from the FT-31 land farm.

4.3.1.3 OT-45

This site has been investigated several times and in 1991, 3,320 cubic yards of PCS were
removed from the area shown on Figure 4-3. Subsequent verification sampling measured levels
of Diesel Range Organics at 1,200 mg/kg and Gasoline Range Organics at 3,400 mg/kg next to
the former locations of the pump island and fuel station, indicating a zone of PCS that was not
removed by the excavation in 1991. Pending the results of the additional assessment tasks that
will help define the extent of PCS, the excavation tasks will focus in the area where the
USTs/Pump Island/Fuel Station were located but removed in the 1980s. Prior to excavation, a
soil sample will be collected from the OT-45 source area (disposal pit) and analyzed by TCLP
for VOCs, SVOCs, and metals. The approximate area of PCS is also depicted in Figure 4-3.
The excavation will be backfilled with clean soil from the FT-31 land farm.

4.3.1.4 OT-37

The four transformer concrete pads (transformers have been removed) are each approximately 10
ft wide and 20 ft long. TRPH and PCBs were detected in the shallow soil (0 to 2 ft bgs) above
the SSLs at the Southern (HA-37-04) and Northern Vertical Launch Pad (HA-37-14) transformer
pad locations (Radian, 1992). Additionally, TRPH was detected above the SSL in the sample

4-4 Revision No. 00 Revision Date: November 2006

W

U

D



g

collected from O to 2 ft bgs at SB-37-03 (Northern Vertical Launch Pad). The three proposed
areas to be excavated are expected to be about 5 ft wide, 10 ft long, and 3 ft deep and are shown
in Figures 4-4 and 4-5. The excavated PCB/TRPH soil (approximately 20 cubic yards) will be
profiled by TCLP (VOCs, SVOCs, and metals) and PCBs and sent to an offsite RCRA landfill
for disposal. Soil with PCB concentrations exceeding 50 mg/kg will be sent to an offsite Toxic
Substances Control Act (TSCA) landfill for disposal. The three excavations will be backfilled
with clean soil from the FT-31 land farm.

4.3.1.5 OT-32, OT-38, $S-12, SS-18, and RW-42

The excavation boundary at these sites cannot be defined with the data available. For this
reason, these sites are being re-investigated. The re-investigation results may justify remediation
or they may support a petition for NFA with the NMED on the basis that a source of
contamination above SSLs does not exist. On a speculative basis, the additional data collected at
OT-38 could justify remediation if TPH concentrations are confirmed at levels above the SSLs
for an unknown oil (800 mg/kg). If excavation to remove contaminated soil from this site is
necessary, the boundary of the excavation would be expected to be near the former cesspool
(adjacent to the existing septic tank).

4.3.2 Excavation Shoring

During excavation activities at each site, personnel will not enter the excavation at any time.
Shoring or benching may need to be erected ensuring that the excavation sidewalls do not
collapse. Shoring shall be used for unstable soil or depths > 5 ft (> 1.5 meters) unless benching,
lay-back, or other acceptable plan is implemented by the Contractor (USACE, 2003). The
determination will be made as the excavation progresses. If any slumping or sidewall failure is
evident, then shoring and/or benching will be implemented.

Excavation activities associated with other soil remediation projects at HAFB (e.g., SS-02/05,
FT-31, and SS-17) indicate that the native soils demonstrate significant stability achieving near
vertical walls during these excavations. The soils, in the vicinity of the known source areas that
will be excavated (i.e., OT-03, OT-20, OT-45, and OT-37) are native as determined from the
previous investigations. At this time, shoring of the excavation is not intended however sidewall
benching may be required.

4.3.3 Soil Excavation

Excavation activities will utilize the appropriate excavation equipment and a wheel loader to
assist with soil management. Workers exposed to vehicular or equipment traffic including
signalpersons, spotters, or inspectors shall wear high visibility apparel meeting American
National Standards Institute/International Safety Equipment Association (ANSI/ISEA) 107 class
3 requirements. All overburden soils determined to be clean will be removed prior to the
removal of the contaminated soils. The clean overburden soils will be temporarily stockpiled for
subsequent backfilling. Soil stockpiles will be managed as to not allow for any material to be
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removed or transported off-site via wind or precipitation (see Section 7 of this Work Plan, Waste
Management).

The contaminated subsurface smear zone is estimated to begin at 3 to 15 feet above the
groundwater table. Applicable HAFB SOPs for completing these excavations are located in
Appendix A of the Basewide Quality Assurance Project Plan (Bhate, 2003a). All contaminated
soils will be live loaded and directly transported to the FT-31 Base land farm or previously
approved offsite disposal facility.

4.3.3.1 Soil Screening at Sites with Petroleum Contamination

The soil screening at sites with known petroleum contamination is comprised of three phases: 1)
initial field screening, 2) field confirmatory, and 3) laboratory validation. These steps are
detailed in Section 5, Excavation Soil Sampling and Analysis, of this Work Plan.

Throughout the excavation at sites contaminated with known petroleum products (i.e., OT-03
and OT-45) observation of discoloration and unusual odors will be documented. Potential PCSs
will be field screened for petroleum hydrocarbon contamination using the SiteLAB® Analytical
Test Kit Ultraviolet Flourometer in accordance with the UVF-3100 Operating Manual (included
as Appendix E of this Work Plan). Excavated soil will be segregated in the field based on visual
observation, headspace readings, and onsite analysis of TPH with laboratory confirmation. Soils
that demonstrate a field screened TPH concentration above 800 mg/kg exceed the regulatory
limit for PCS and will be managed in accordance with Section 7, Waste Management, of this
Work Plan. Soils demonstrating a concentration below 800 mg/kg will be stockpiled for backfill
once the excavation is complete. All soil stockpiled for backfill will undergo laboratory analysis
to verify that no TPH hazardous constituents (e.g., VOCs and SVOCs) in excess of NMED
residential soil screening levels (NMED, 2006) are present. Soil screening will not be conducted
at sites where there are other non-PCS chemicals of potential concern (e.g. PCBs, pesticides and
herbicides). Therefore, all soil excavated from the OT-20 and OT-37 source areas will be
considered contaminated and disposed offsite. The site specific excavation sampling frequency
and analyses are summarized in Table 4-1.

The field screening incorporates the initial screening for the segregation of the excavated soils
between contaminated and un-contaminated and the corresponding Quality Assurance/Quality
Control (QA/QC) confirmation and validation analyses. Screening of soil at non-PCS and mixed
waste PCS sites (e.g., OT-20 and OT-37) will not need to undergo the screening steps outlined
above.

4.3.3.2 Soil Segregation

Soil segregation will only be conducted at the PCS source area sites (OT-03 and OT-45). The
800 mg/kg action level for PCS is listed in Table 2b of the NMED Residential Direct Exposure
Limit for unknown oil in the TPH Screening Guidelines, October, 2006 (included as Appendix F
of this Work Plan). This cleanup level is part of a previous agreement between HAFB and
NMED. The concentrations for the TPH carbon fractions will be summed for the total TPH
value and compared to the NMED SSL for TPH containing unknown oil (800 mg/kg).
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The un-impacted soils are the overburden soils which have historically demonstrated no
contamination and the source of the contamination is not from a surface release. These soils will
be determined during the first phase of excavation covered under this ACM Work Plan.

Suspected contaminated soils are those primarily within the smear zone. These are typically
contained in a 1 to 2 foot zone above the contaminated soils. The contaminated soils are those
that are definitively contaminated as validated by laboratory analytical data. Suspected
contaminated soils will be handled as though they are contaminated, directly loaded, and
transported to the FT-31 Land farm for treatment or stockpiling. Soils contaminated with any
other contaminants other than petroleum products cannot be taken to this land farm.

4.3.3.3 Confirmation Soil Sampling

After the excavation is complete, and all suspected petroleum and non-petroleum contaminated
soils have been removed, sidewall confirmation samples will be collected. Excavation
confirmation samples will be analyzed for site specific contaminants that have been detected
above their SSLs. Samples will be collected at a minimum frequency of 2 per 18 linear feet (In
ft) per side wall at mid-depth of the contamination zone. At a minimum, 1 sample per side wall
will be collected for side walls less than 18 In ft (i.e. OT-03). Based on the historical site
specific data, the excavation confirmation sampling frequency and analysis for Sites OT-03, OT-
20, OT-45, and OT-37 is presented in Table 4-1. The list of sampling parameters for each site
could increase based on the findings of the additional ACM investigations.

4.3.4 Excavation Backfilling and Compaction

Clean soils will be obtained for backfill as needed from a clean, reliable source. Backfill
adjacent to any and all types of structures shall be placed and compacted to at least 90 percent
laboratory maximum density for cohesive materials or 95 percent laboratory maximum density
for cohesionless materials to prevent wedging action or eccentric loading upon or against the
structure. The material shall be placed in successive horizontal layers of loose material not more
than 8 inches in depth. Compaction shall be accomplished by sheepstoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory compactors, or other approved equipment. The
compaction of the final two base lifts will be confirmed by determination of the soil density via
an in-place nuclear or similar method per ASTM Method D 2922 (included as Appendix G of
this Work Plan). If applicable, the final 12-inches of backfill will adhere to the specifications of
Subgrade Preparation found in UFGS Section 02770A Concrete Sidewalks and Curbs and
Gutters (included as Appendix H of this Work Plan).

4.3.5 Soil Disposal

Petroleum contaminated soils exceeding 800 mg/kg of TPH will be transported to the permitted
FT-31 Land farm for treatment/processing, or stockpiling. Prior to the mobilization of the
excavation efforts, if the permitted base land farm is at operational capacity, disposal of the soils
will be to a previously approved off-site facility. Soils will be handled, transported, and
managed in accordance with the NMED guidelines and respective facility’s requirements.
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Contaminated soils that do not contain petroleum products or exhibit TPH levels less than 800
mg/kg AND exhibit levels of contaminants (PCBs, pesticides, and herbicides) greater than the
NMED SSLs shall be disposed of at a permitted solid waste off-site disposal facility such as the
landfills at Otero County or Camino Real in Sunland Park, New Mexico. Offsite disposal will
require collecting the necessary data to satisfy the facility’s waste profiling criteria and
acceptance policies.

4.3.6 Site Restoration

Upon completion of site excavation and backfill activities, each site will be restored to its
original appearance. Construction equipment and debris will be removed. Each site will be
canvassed for trash, debris, etc. The final grade for areas which will not have a surface
improvement upon them will allow for positive drainage in accordance with the surrounding
area.

If any section(s) of walk way, paved areas, or decorative landscaping are removed or damaged
during the excavation they will be replaced in similar construction and match in appearance to
that which was removed. The design and construction, inclusive of materials, will be completed
in accordance with the UFGS specifications for concrete sidewalks and gutters, Section 02770A
Concrete Sidewalks and Curbs and Gutters, March 2004 (located in Appendix H of this Work
Plan). Matching of the new sidewalk to the existing sidewalk has primacy over the UFGS
guideline. The guideline should be adhered to utilizing best management practices and holding
to the intent of the guideline. The guideline shall be implemented in its entirety except for the
following Parts and/or subparts:

Sections 1.1 through 1.3 Sections 2.2.2 and 2.2.3
Section 1.6.2 Sections 3.7.1.1 and 3.7.1.3

Sections 2.1.3-Reinforcement Steel; 3.5.3-Reinforcement Steel Placement; and 3.7.4-Protective
Coating are only applicable if the existing sidewalk is constructed in a similar manner.
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5 EXCAVATION SOIL SAMPLING AND ANALYSIS

5.1 Excavation Sampling

The PCS excavation soil sampling requirements, detailed in Table 4-1, include field screening of
overburden soils with headspace analysis via an OVA and SiteLAB® ultra violet flourometer
(UVF), laboratory analysis of stockpiled soils for backfill characterization purposes, and
excavation confirmation samples to denote the extent of excavation. Excavated PCS that is
suspect or visibly contaminated will be directly loaded into trucks and transported to the FT-31
Land farm for treatment. Excavation soil samples for chemical analysis will be collected as
discrete (grab) samples from the trackhoe bucket as per Bhate SOP No. 1, Soil Sampling and
Subsurface Investigations, Section 7, Test Pit and Trenching Procedures. Table 5-1 provides the
analytical methods and container requirements for the samples that will be collected for offsite
laboratory analysis.

5.1.1 Overburden Field Screening

At the beginning of PCS excavation activities, initial field screening (headspace analysis with an
OVA) will be performed on overburden soil at a frequency of one sample every 25 cubic yards
of excavated soil. At small sites like OT-03 where the total excavation is less than 25 cubic
yards, the frequency will be one sample every 10 cubic yards. If the headspace analysis reveals
the presence of significant contamination (> 300 parts per million on the OVA), the soil will be
transported to the FT-31 Land farm for treatment. Otherwise the overburden soil will be
stockpiled on site for backfill purposes. Every 50 cubic yards of stockpiled soil will undergo
confirmatory field TPH analysis with the field fluorometer (SiteLAB® Analytical Test Kit) in
accordance with the UVF-3100 Operating Manual (included in Appendix E of this Work Plan).
At small sites where the total excavation is less than 50 cubic yards, the frequency will be one
sample every 25 cubic yards. Overburden field screening will only be conducted at sites with
PCS source areas (e.g. OT-03 and OT-45).

5.1.2 Overburden Stockpile Sampling

For backfill characterization purposes, laboratory validation sampling will be performed at a
frequency of one sample per every 200 cubic yards of stockpiled overburden soil or every 100
cubic yards if the total excavation is less than 100 cubic yards. The samples will be analyzed by
a fixed-based laboratory for TPH (DRO, GRO, ORO) using USEPA method 8015M, VOCs
(USEPA Method 8260B), and SVOCs (USEPA Method 8270C). Laboratory analyses will be
completed at an expedited turn-around time of 24 hours. Overburden stockpile sampling will
only be conducted at sites with PCS source areas. Source areas with other chemicals of potential
concern (PCBs, pesticides, and herbicides) will be excavated in their entirety for offsite disposal.
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5.1.3 Excavation Confirmation Sampling

Excavation confirmation sampling will be conducted at each site requiring source area removal.
Excavation confirmation samples will be analyzed for site specific contaminants that have been
detected above their SSLs. Excavation confirmation samples will be collected at a frequency of
two per 18 In ft per side wall at mid-depth of the contamination zone. At a minimum, one
sample per side wall will be collected for side walls less than 18 In ft. Analytical confirmation
sampling from the bottom of the excavation is not required because the excavation will be
terminated at one to two feet below the water table. Based on the historical site specific
chemicals of potential concern, samples will be analyzed by a fixed-base laboratory for TPH, -
DRO, —GRO, and -ORO using USEPA Method 8015M, VOCs (USEPA Method 8260B),
SVOCs (USEPA Method 8270C), PCBs (USEPA Method 8082), organochlorine pesticides
(USEPA Method 8081A), and chlorinated herbicides (USEPA Method 8151A). The site specific
excavation confirmation sampling parameters based on historical data are presented in Table 4-1.
The list of excavation confirmation sampling parameters for each site could increase based on
the findings of the additional ACM investigations. [f any single sample demonstrates an
exceedance of NMED residential SSLs, excavation will continue along that face or to greater
depth until field screening deems termination with re-evaluation via laboratory confirmation
analysis.

Soil data collected will adhere to project data quality objective (DQO) requirements, method
reporting limits, duplicate field samples, and QA samples as established within the Basewide
QAPP (Bhate, 2003a). Sample quantities, containers, methods of preservation, and holding
times will be consistent with the requirements of associated method protocols. Laboratory
analyses will be completed at a standard turn-around time of 7 days.

5.2 Analytical Methods

Each laboratory excavation confirmation soil sample (including the field duplicates) will be
analyzed for their respective site specific analytes in accordance with Table 5-2. Depending on
the site specific chemicals of potential concern, samples will be analyzed for VOCs, by Method
8260B; SVOCs, by Method 8270C; TPHs by Method 8015M; PCBs by Method 8082;
organochlorine pesticides by Method 8081A; and chlorinated herbicides by Method 8151A.

Laboratory analyzed samples will be completed by Severn Trent Laboratories in Denver,
Colorado. A copy of their USACE validation is included in Appendix I of this Work Plan.
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6 RISK BASED CLEAN-UP APPROACH

The objective of the excavation activities presented in Section 4 of this Work Plan is to remove
the PCS and/or hazardous constituent source area(s) to support closure of the site(s). Data
collected as a result of field screening will be evaluated based upon the DQQO’s for the project.
The results from the offsite laboratory confirmation samples from the sidewalls of the excavation
will be evaluated to determine whether excavation activities at the site have removed the
contaminated soil to the point where there is an acceptable risk due to exposure at the site. If the
completed evaluation indicates an acceptable risk, then no further excavation will be required
and the site(s) can be considered for closure with no further action.

6.1 Evaluation of TPH

Based on the direction provided by NMED, pertaining to the remediation of petroleum-impacted
sites at HAFB, a TPH screening level of 800 mg/kg will be used to evaluate the data provided by
the offsite analytical laboratory. The 800 mg/kg action level for PCS is the Residential Direct
Exposure Limit for an unknown oil, is listed in Table 2b, of the New Mexico Environment
Department TPH Screening Guidelines, October 2006 (included in Appendix F of this Work
Plan).

6.2 Evaluation of VOCs and SVOCs

For any VOCs or SVOCs that are detected in excavated soil, the concentration will be evaluated
against the screening levels provided in the revised NMED guidance document Technical
Background Document for Development of Soil Screening Levels, Revision 4.0, June 2006
(NMED, 2006). Tables containing the SSLs from this guidance document are provided in
Appendix J of this Work Plan. Laboratory data for each collected soil sample will be compared
to these SSLs.

6.3 Evaluation of Other Chemicals of Potential Concern

For any other chemicals of potential concern (pesticides, herbicides, metals, PCBs) that are
detected in excavated soil, the concentration will also be evaluated against the screening levels
provided in the revised NMED guidance document Technical Background Document for
Development of Soil Screening Levels, Revision 4.0, June 2006 (NMED, 2006). Tables
containing the SSLs from this guidance document are provided in Appendix J of this Work Plan.
Laboratory data for each collected soil sample will be compared to these SSLs. Analytical
results for tritium will be compared to the Nuclear Regulatory Commission’s surface soil
screening level (110 pCi/g) (Federal Register, Vol. 64, No. 234, 1999).

6.4 Risk Based Evaluation

Subsequent to the investigative and the excavation activities detailed in this work plan, a site
specific risk based evaluation will be performed for each site to ensure that the risks to current
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and future receptors are acceptable. The risk based evaluation will be included in the Closeout
Report for each site that has contaminants above SSLs or groundwater standards. The following
sections present the various steps that will be included in the site specific risk assessments.

6.4.1 Review of Available Analytical Data

As a first step in the risk evaluation process, soil and groundwater data produced by the source
area investigations will be combined with the historical data for each site. The data will then be
reviewed to determine (i) the most probable source(s) of contamination, (ii) that soil and
groundwater impacts have been adequately delineated, and (iii) if any additional chemicals were
detected that were not previously of concern at the sites. Additionally, the data will be evaluated
to ensure it meets standards for data quality established in the NMED Technical Background
Document for Development of Soil Screening Levels, Revision 4.0 NMED, June 2006).

6.4.2 Re-Evaluation of the Conceptual Site Model

Following a review of available data, a conceptual site model (CSM) for each site requiring a
risk based evaluation will be re-evaluated. This includes (i) re-assessing the distribution of
chemicals of potential concern (COPCs) in soil and groundwater, (ii) verifying current and future
land use, and (iii) verifying site stratigraphy and hydrogeology. To date, the COPCs identified in
soil and groundwater at the four sites (OT-03, OT-20, OT-45, and OT-37) currently requiring
soil remediation and a risk based evaluation include TPH, benzene, ethylbenzene, and xylenes at
OT-03; heptachlor, dicamba and aroclor 1254 at OT-20; TPH, benzene, toluene, ethylbenzene,
and xylenes at OT-45; and TPH and aroclor 1260 at OT-37. However, additional COPCs may be
identified during the review of data collected during the source investigation.

6.4.3 Re-Evaluation of the Exposure Model

Once the conceptual site model has been completed an exposure model will be re-evaluated. The
exposure model is based on the CSM, and identifies the following:

e Media of concern,
e Current and future receptors, and
e Complete and incomplete exposure pathways

Media of concern includes surficial soil, subsurface soil, soil to depth of potential future
construction, and groundwater. Based on current information available, receptors include (i) a
current and future commercial/industrial worker and (i1) a future construction worker for each
site. Complete routes of exposure for each media of concern/COPC/receptor combination will
be identified based on the above information.

6.4.4 Preliminary Screening Evaluation

As a first step, maximum concentrations for each COPC in each media of concern will be
compared with the NMED Screening Levels for residential soils presented in Table A-1 of the
Technical Background Document for Development of Soil Screening Levels, Revision 4.0
(NMED, June 2006) for each site. If the maximum concentration of each COPC in soil and
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groundwater is below its respective SSL, no additional analysis will be performed, and the
findings will be reported to NMED. Depending on the results of the screening evaluation, site-
specific screening levels may be developed for all media based on current and future receptors.
Development of site-specific screening levels is described below.

6.4.5 Calculation of Site-Specific SSLs

Parameters required for the calculation of site-specific SSLs include:

e Carcinogenic toxicity values (Slope Factors),

¢ Non-carcinogenic toxicity values (Reference Doses),
¢ Exposure Factors, and

e Fate and Transport Parameters.

Default toxicity values and exposure factors will be obtained from Tables C-1 and B-1
(respectively) of the Technical Background Document for Development of Soil Screening Levels,
Revision 4.0 (NMED, June 2006). Site-specific fate and transport parameters will be obtained
from available reports for each site. Using the above information and geotechnical data (dry
bulk density, specific gravity, fractional organic carbon, and moisture content) site-specific
screening levels will be calculated using equations presented in the Technical Background
Document for Development of Soil Screening Levels, Revision 4.0 (NMED, June 2006).

6.4.6 Site-Specific Screening Level Evaluation

The site-specitic screening levels will be compared with the representative concentration of each
COPC 1n each media of concern for each site. If any COPC exceeds its respective site-specific
screening level, additional risk management strategies (i.e., institutional controls or other
alternatives) will be evaluated.
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7 WASTE MANAGEMENT

Contaminated soil/debris and IDW generated by the activities of the excavations include
excavated soil, decontamination residuals, and PPE (Table 7-1). Each waste stream will be
managed and characterized according to the following guidelines. Waste containers and the
decontamination pad will be managed in a secure area.

7.1 Excavated Soil
7.1.1 Clean Soils — Stockpiles

The clean soil stockpiles will be constructed in accordance with best management practices to
mitigate soil loss due to erosion, wind, and run-off. They will employ the use of a plastic liner,
straw bales for berming or silt fencing and a cover. Excavated non-PCS (e.g. OT-20) will be
placed on thick plastic sheeting within a constructed berm for protection from off-site
transportation by wind and rain until characterization is complete. If offsite laboratory analysis
indicates concentrations are below the SSL for TPH (800 mg/kg) and the SSL for each individual
VOC and SVOC constituent, the stockpiled soil will be used as backfill once the excavation
activities are complete.

7.1.2 Petroleum Contaminated Soils — Base Land farm

Excavated petroleum contaminated soils (e.g., OT-03 and OT-45) will be handled in accordance
with Sections 4 and 5 of this Work Plan. Contaminated soils will be loaded and transported to
the selected location for treatment/disposal; either the FT-31 Land farm or an offsite disposal
location.

7.1.3 Non-Petroleum Contaminated Soils — Offsite Disposal

Potential source area excavations at the remaining sites (OT-20, OT-32, SS-18, and RW-42) may
exhibit concentrations of other contaminants (e.g., herbicides, pesticides, PCBs, or metals) in soil
greater than the corresponding SSLs and cannot be treated at the FT-31 Land farm. Based on the
available historical data, these soils are not anticipated to meet the definition of RCRA hazardous
waste in 40 CFR Part 261 however, this assumption will be confirmed by analyzing the
excavated soil using the protocol described in Section 5 of this Work Plan. Excavated soil that
does not meet the FT-31 Land farm treatment criteria will be transported offsite to a permitted
solid waste disposal facility such as the Otero County Landfill and/or the Camino Real Landfill
in Sunland Park, New Mexico.

7.2 Decontamination Water

Decontamination water is anticipated to be non-hazardous and as such, can be disposed of
through the HAFB WWTP. When feasible, decontamination water will be allowed to evaporate
from the decontamination pad area. Sediment remaining in the decontamination pad area after
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the water has either evaporated or has been discharged to the WWTP will be combined with the
excavated contaminated soil for treatment at the FT-31 Land farm.

7.3 Personal Protective and Disposable Sampling Equipment

PPE and other site non-hazardous debris/waste shall be placed in plastic trash bags and disposed
in a standard trash dumpster or receptacle as directed by HAFB personnel.

7.4 Construction Rubble

Unless visibly stained, all construction debris (sidewalk and/or asphalt if encountered) is
assumed to be non-hazardous, non-contaminated, and will be disposed of accordingly at the Base
re-use facility.
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8 PROJECT QUALITY ASSURANCE

The laboratory performing the chemical sample analysis will follow the Basewide QAPP (Bhate,
2003a) and the Quality Assurance Project Plan Addendum (Appendix C of this Work Plan).

8.1 Standard Operating Procedures

Applicable SOPs for completing this excavation are located in Appendix A of the Basewide
QAPP (Bhate, 2003a).

8.2 Sample ldentification

Each environmental sample will be identitied on the sample label and COC records for each
sample collected, regardless of type. Field duplicates will be paired with another field sample
and will be classified as blind samples. The duplicate samples will appear in sequence with the
regular samples. The identifier nomenclature will adhere to the procedures and guidelines
established in the Basewide QAPP. Sample labeling will adhere to the format provided in
Section 3.4 of this Work Plan.

8.3 Project Documentation

The field operations documentation will provide consistent procedures and formats for
documentation and management of field records and collected samples.

8.3.1 Sample Documentation

Sample documentation, identification, and tracking will adhere to the prescribed methods found
in the Basewide QAPP. All sampling activities will include documentation of significant
activities, potential environmental influences during sampling, field variances, and sample
identification information. At a minimum, field logbooks will be utilized to record dates and
times, sampling protocols, project numbers, and sampler’s name. Daily Quality Assurance
Reports will be completed and submitted weekly to the HAFB Project Manager. Other pertinent
information will include COC numbers and air-bill tracking number. Chain-of-custody forms
will be completed and included with each sample shipment; one COC per cooler.

At a minimum, the following sample collection information will be logged in the field book:

e Date and time

Sample identification number

Project number

Sampler name

Preservative (if any)

Analysis

Map or schematic of sampling location
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If no map of sampling locations is available prior to sampling, a drawing of the site will be
sketched on the left page of the field logbook to provide an illustration of all sampling points.
Measured distances from sampling points to a fixed reference point will be recorded.

8.3.2 Field Logbook

Personnel will use only bound field logbooks for the maintenance of field records. The Project
Manager will ensure that all field notes can be efficiently traced, filed, and retrieved. All entries
will be recorded in indelible, waterproof ink. If errors are made, corrections will be made by
crossing a single line through the error, correcting the information, and initialing and dating the
correction. Entries will be made in the following format:

Documentation and reporting of events and activities will be made in chronological order on the
right page of an open logbook. All entries will be dated and time of entry recorded. At the
beginning of each day, the first two entries will be “personnel/contractors on site” and “weather”.
At the end of each day’s entry, the personnel will draw a diagonal line originating from the
bottom left corner of the page to the conclusion of the entry and sign along the line indicating the
conclusion of the entry or the day’s activity. Once completed, the field logbooks become
accountable documents and will be maintained as part of the project files.

The following general requirements apply to field logbooks:

e The left page of the logbook will be used for auxiliary reporting such as
sketches, tables, etc.

¢ The date will be recorded at the top of every page in the left-hand corner of
the right page.

¢ The time of entry recordings will be in columnar form down the left-hand
side of the right page.

8.3.3 Field Analytical Data

The field analytical data collected at the site will include the field screening readings for
selection of PPE, as well as field screening for headspace analysis. The breathing zone of the
site will be screened for VOCs in the field at the time of sample collection utilizing an OVA. If
a high humidity condition exists at the time of sample collecting, a flame-ionization detector
(FID) is recommended since a PID is not a completely reliable screening instrument under these
conditions. The field screening data will be recorded in the field logbook.

8.3.4 Data Reporting

Data obtained during the excavation, confirmation, or field screening samples will be reported
according to the Basewide QAPP (Bhate, 2003a). In accordance with USACE EM200-1-6, the
investigative data is classified as definitive data. The data will be generated using rigorous,
analyte-specific analytical methods where analyte identifiers and quantitations are confirmed and
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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 Closure reports for each site. An ERPIMS submittal is not required for
the excavation phase of this project.
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9 HEALTH AND SAFETY REQUIREMENTS

Project Health and Safety practices will adhere to the Basewide Health and Safety Plan (Bhate,
2003b) and the Site Specific Addendum to the Basewide HASP, as included in Appendix B of
this Work Plan, for the excavation activities. All field work will be conducted in accordance
with the USACE Safety and Health Requirements Manual, EM 385-1-1, 3 November 2003. It is
anticipated that no greater than modified level D PPE will be required to complete the site
inspection and sampling activities. This includes: OSHA approved safety shoes, ANSI approved
safety glasses (Z287.1) 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 excavation. Items of concern include the proper
designation and demarcation of the investigation boundaries (i.e., SZ, CRZ, and EZ), 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.

At a minimum, the site will be secured with caution tape surrounding the perimeter of the site
delineating the outer boundary of the SZ. This is essential in the utility clearance process and it
serves as the demarcation of the site for both project and non-project persons. A CRZ and/or EZ
will be established as guided by the HASP and site prevailing conditions.

Excavation depths are expected to exceed 4 ft, and be less than 20 ft; therefore sidewall benching
may be required. For more information regarding sidewall benching please refer to Section
25.C, Sloping and Benching, USACE Safety and Health Requirements Manual, EM 385-1-1.
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10 ORGANIZATION AND SCHEDULE

Mr. Jim Moore, Professional Geologist (P.G.), will serve as the Bhate Field Manager during the
additional investigation phase of this ACM project. During the corrective measures (excavation)
phase of the project, Mr. John Hymer will serve as the Bhate Site Manager and as the Site Safety
and Health Officer overseeing and directing all excavation and soil screening and confirmation
sampling activities. Mr. Hymer will also provide on-site management of any sub-contractors for
the project. Mr. Moore is also the Bhate Project Manager and will ensure required project
documents, permits, contractual agreements, and other program tasks are completed. Key
project personnel are listed in Table 10-1. The additional investigation and excavation activities
are anticipated to begin in the Winter of 2007 and will last approximately 2 to 3 months.

Revision Date: November 2006 Revision No. 00 10-1



This page intentionally left blank.

Revision Date: November 2006

Revision No. 00

10-2



.
-

e =i
g

m%“‘\ it

11REFERENCES

ASTM. October 1996. Standard Test Methods for Density of Soil and Soil-Aggregate in Place
by Nuclear Methods (D 2922).

Andreoli, R.J., 2Lt, USAF, BSC. August 1980. Letter Report regarding Evaluation of P.O.L.
Tetraethyl Lead Disposal Site.

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

Bhate Environmental Associates, Inc. August 2002. Bhate Standard Operating Procedures.

Bhate Environmental Associates, Inc. November 2003a. Basewide Quality Assurance Project
Plan.

Bhate Environmental Associates, Inc. December 2003b. Basewide Health and Safety Plan.

CH,M Hill. August 1983. Installation Restoration Program Records Search for Holloman Air
Force Base, New Mexico.

Dames & Moore. March 1987. Installation Restoration Program, Phase II —
Confirmation/Quantification Stage 1, Report (April 1984 to March 1985) for Holloman Air
Force Base, New Mexico 88330.

Ebasco Services, Inc. and Groundwater Technology. October 1995. Draft Final Site
Investigation Report Waste Sites SS-06, SD-15, AOC-RR, and AOC-BBMS, Holloman Air Force
Base, New Mexico.

Federal Register / Vol. 64, No. 234/ Tuesday, December 7, 1999 (64 FR 68385).

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

IT Corporation. 1991. Holloman Air Force Base Alamagordo, New Mexico Closing Report.

International Commission on Radiological Protection. 2002. CDI1: Database of Dose
Coefficients: Workers and Members of the Public.
(http://www.cea.fr/gb/publications/Clefs48/pdfgb/109al 1.pdf).

NMAC 20.6.2, New Mexico Water Quality Control Commission Regulations, September 15,
2002. (http://www.nmenv.state.nm.us/NMED Regs/gwb/20 6 2 NMAC.pdf).

New Mexico Environment Department. June 2006. Technical Background Document for
Development of Soil Screening Levels, Revision 4.0.

Revision Date: November 2006 Revision No. 00 11-1



R S
COTPIYE

YORK PLAN

New Mexico Environment Department. October 2006. New Mexico Environment Department
TPH Screening Guidelines.

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

Radian Corporation. February 1993a. Chemical Data Acquisition Plan (CDAP), Investigation
of Four Waste Sites, Holloman Air Force Base, NM.

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

Radian Corporation. November 1993c. Base-wide Background Study — Sewage Lagoons and
Lakes Investigation, Holloman Air Force Base, New Mexico.

SiteLAB®. 2006. UVF-3100 Operating Manual.

Tetra Tech Foster Wheeler, Incorporated. January 2004. Letter Report for the Evaluation of
Groundwater Quality, 2002 Long-Term Groundwater Monitoring Program, Holloman Air Force
Base, New Mexico.

UFGS. September 2003. Guide Specification for Construction, Section 02111 Excavation and
Handling of Contaminated Material. o

UFGS. March 2004. Guide Specification for Construction, Section 02770A Concrete Sidewalks
and Curbs and Gutters.

USACE. November 2003. Safety: Safety and Health Requirements Manual, EM 385-1-1.

USACE. November 2005. Scope of Services for Remedial Action Operation RA-O—Project #
KWRDZ20067018, Remedial Action Construction RA-C — Project # KWRD20067080 at Holloman
Air Force Base, New Mexico.

Walk, Haydel & Associates, Inc. December 1989. Final Remedial Investigation Report,
Holloman Air Force Base, New Mexico.

WRCC. 2003. Desert Research Institute State Narrative Web Page,
http://www.wrcc.dri.edu/narratives/NEWMEXICO.htm.

WSMR. 2003. Public Affairs Office, Site Informational Web Page,
http://www.wsmr.army.mil/paopage/Pages/WU%2360.htm.

11-2 Revision No. 00 Revision Date: November 2006



ACCELERATED CORRECTIVE MULTIPLE SITES
MEASURES WORK PLAN HOLLOMAN AFRB, NM

ATTACHMENTS

Revision Date: November 2006 Revision No. 00 Attachments



ATTACHMENT A

SCOPE OF SERVICES FOR REMEDIAL ACTION
CONSTRUCTION RA-C - PROJECT # KWRD20067080

Revision Date: November 2006 Revision No. 00 Attachment A



OMAHA DISTRICT
U.S. ARMY CORPS OF ENGINEERS

SCOPE OF SERVICES
FOR

Remedial Action Operation RA-O --Project # KWRD20067018
Remedial Action Construction RA-C —Project # KWRD20067080

AT
HOLLOMAN AIR FORCE BASE, NEW MEXICO

November 09, 2005

Environmental Restoration
Contract No. DACA45-03-D -0023
Delivery Order TBD



SCOPE OF SERVICES
FOR

Remedial Action Operation RA-O --Project # KWRD20057018

AT
HOLLOMAN AIR FORCE BASE, NEW MEXICO

1  Objective

The objective of this work effort is to perform Remedial Action Operation (RAO) and Remedial
Action Construction (RAC) for several sites at Holloman AFB. The Contractor must perform all

necessary travel, professional analysis, and work required to accomplish the work in this Scope

of Services and prepare the reports required under this contract. The work must be conducted in

an environmentally acceptable manner conforming to federal, state, and local regulations. This
work is detailed in the following Scope of Services.

1.1. This scope is written in terms of the general performance requirements and objectives,

and is not intended to describe how the work is to be accomplished. The contractor’s
methods of accomplishment shall be proposed in the respective work plans, which are to be
reviewed for approval by USACE, regulatory, and USAF personnel. Applicable laws,
policies, and guidance shall be incorporated into the work methodologies, and followed by

the contractor in work execution.

1.1.1 Performance Incentives

1.1.1.1 Target Costs will be negotiated as part of this D.O.. The negotiated
budgets for each task will set the basis for the contractor’s operating budget. Should the
contractors costs for these tasks come in below the negotiated cost for each task, identified
below, the contractor will be awarded additional fee in the amount of 0.5 percent of the total

costs for the site costs.

1.1.1.2 Schedule. The contractor shall negotiate an agreed upon schedule with the
Corps and the Air Force for performing the work identified within. For each month that the
work for the overall delivery order is performed ahead of the negotiated schedule the
contractor will be awarded 0.25 percent fee above the negotiated fee amount. Total Fee for

this delivery order shall not exceed 9%.
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2  Work effort

1.1 The work effort involves the following.

The general scope of work to be performed in this delivery order includes Remedial Action
Operation at multiple sites. Further detail will be provided later in the scope.

1.2 Work Allocation Document (WAD) Breakdown.

This delivery order will be separated into (5) work allocation documents (WADs). Each work
area under this delivery order has two WADs associated with it. The first is for the actual

performance of work and the second is for the fee associated with that service.
1. RA-O Multi-Site

Fee associated with WAD 1

RA-C Multi Site

Fee associated with WAD 3

Incentive Fee

Nk

3  Geology, chemistry, and health & safety requirements

All field and laboratory activities associated with the installation and testing of soils and ground
water must be sampled, tested, and reported in accordance with the site-specific Geology,
Chemistry, and Health & Safety Requirements previously provided.

4 Plan and Submittal Requirements/Approvals.

The Contractor, upon receiving the Notice to Proceed, must prepare the following plans. All
reports and plans must satisfy the corrective action requirements of the HSWA portion of the

RCRA permit and contain a declaration stating so. All plans may be reviewed by the appropriate

technical staff and approval must be obtained from the U.S. Army Corps of Engineers, Omaha
District, Project Manager (CENWO-PM) prior to commencement of that work effort.

1.1 PA/STI Work Plans, Draft and Final.

The Contractor must develop a site-specific work plan for fieldwork and data analysis or
assessment work for each site.

1.2 Site Safety and Health Plan Addendum, Draft and Final.

The Contractor must write a site-specific addendum to the Basewide Site Safety and Health Plan.

5 Reports. The Contractor must develop the following reports:

1.1 Daily Quality Control Reports (A-E DQCR).

During the field investigation activities, the Contractor will provide DQCRs to the CENWO-PM.

These reports must be faxed to the CENWO-PM on a daily basis. Should problems arise, the
Contractor must notify the CENWO-PM immediately. The DQCR must be prepared in

accordance with the instructions given in General Chemistry Scope, paragraph 5.2.1.
Final: 09/19/06
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1.2 Quality Control Summary Report (QCSR).

The QCSR is a report submitted by the Contractor at the conclusion of the site investigation
phase and must be submitted as part of any work plan. The QCSR must be prepared in
accordance with the instructions given in General Chemistry Scope previously provided.

1.3 Draft Closure Reports.
The Draft Closure Reports must describe the fieldwork performed and analytical results.

1.4 Final PA/SI Report.

The Final Closure Report is Draft Closure Report with "accepted” review comments and
responses incorporated.

1.5 Environmental Resources Program Information Management System.

All site characterization data must be submitted in electronic format to meet the ERPIMS
requirements as specified in the general Chemistry Scope of services.

6 Project Engineer/Project Manager

The Contractor must assign an employee in his organization who must be known as the Project
Engineer or Technical Manager. This person must oversee the coordination of the entire project,
administer all instructions from the CENWO-PM, and obtain answers to all questions from the
CENWO-PM during and after the work.

7  General

1.1 Travel and meetings
The Contractor must perform the following necessary travel as part of this delivery order.

1.2 Progress review and technical adequacy

At appropriate times, representatives of the Contracting Officer may review the progress and
technical adequacy of the investigations. Such review must not relieve the Contractor from
performing all contract requirements, except what may be waived by written instruction.

1.3 Project schedule

The Contractor must submit a project schedule outline for USACE approval ten days after the
issuance of the Notice to Proceed.

1.4 Progress reports

The Contractor must submit progress reports with each request for payment. The progress
reports must indicate work performed, costs, and problems incurred during the payment period.
The Contractor, under this contract, must interpose no objection or restriction to the Contracting
Officer's designation of another Contractor for reviewing the adequacy and correctness of the
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work performed under this contract. The Progress Report must show the estimated and actual
performance of this project on a project-tracking chart that illustrates the funds expended and the
work completed for each site. Prior to the technical/partnering meetings, the Contractor will also
provide an update on the status for each site in the format requested by the Range such as
presenting visual aids, Gantt charts, and updated site summary sheets for each site.

1.5 Conference Notes and Confirmation Notices

1.1.1 Conference Notes

The Contractor must be responsible for taking notes and preparing the reports for all
conferences. Conference reports must be prepared from typed notes and furnished to the
USACE-PM within 5 days of the conference for concurrence prior to distribution. The report
must be distributed to all attendee and include the following at a minimum:

e The date and place the conference was held;
e List of attendees, including names, organizations, and telephone numbers;

e Written comments presented by attendees attached to each report with the conference action
noted.

Conference action must be "A" for an Approved comment, "D" for a Disapproved comment,
"W" for a comment that has been Withdrawn, and "E" for a comment that has an Exception
noted. Narrative responses must be provided with the Conference Notes for all but Approved
comments.

1.1.2 Confirmation Notices

The Contractor must be required to provide a record of all discussions, verbal directions,
telephone conversations, etc., between USACE and the Contractor and/or his representatives on
matters related to this SOS. These records must be numbered sequentially entitled
"Confirmation Notices." Confirmation notices must fully identify personnel who participated, the
subject discussed, and any conclusions reached or decisions made. The Contractor must forward
a reproducible copy of the confirmation notices to the Contracting Officer, or his representative,
within five working days. USACE will distribute confirmation notices as necessary.

1.6 Submittals and reviews

1.1.1 Reports

Reports presenting data, analyses, and recommendations must be prepared in a standard format
using effective technical writing. Reports submitted for public comment must be prepared in a
visually appealing format using reader-oriented writing style and natural expression (see
www.plainlanguage.gov). All site drawings must be of engineering quality with sufficient detail
to show interrelationships among major features on the site map (i.e., north arrows, keys, scales,
etc.). When drawings are required, data may be combined to reduce the number of drawings.
The report must consist of 8 - 1/2" by 11", or 11" by 17" with pages folded to 8 - 1/2" by 11". A
decimal paragraphing system must be used. The report covers must be durable binders that hold
pages firmly while allowing easy removal, addition, or replacement. The report cover, spine,
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and title page must identify the report title, the contract number, the Project Number, the name of
the installation, the site name, and the date. All final submittals must be sealed by a registered
Professional Engineer and a Registered Geologist may also sign and seal reports.

1.1.2  Submittals

Contract submittals must be furnished to the appropriate parties; in the numbers identified by the
USACE-PM. Submittals being furnished for review must be mailed via overnight carrier.

1.1.3 Reviews

All reports are subject to technical review by USACE, federal, state, and local regulatory
agencies, and AF managers. The Contractor must incorporate review comments and responses
and resubmit documents for approval.

1.1.4 Revisions

The initial document submittals must be numbered Revision 0. Subsequent revisions must be
numbered sequentially.

1.7 Special considerations

1.1.1 USACE property

All materials gathered and developed in the performance of this work must be the property of US
Government and must not be used or distributed by the Contractor without specific permission
from the Contracting Officer.

1.1.2 Public affairs

The Contractor must not make available to the news media or publicly disclose any data
generated or reviewed under this contract unless instructed to do so by the USACE-PM or the
Range Environmental Coordinator. When approached by the news media, or any unknown
personnel, the Contractor must refer them to the USACE-PM or the Range Environmental
Coordinator for response.

1.1.3 Site access

The Contractor must notify the Base ERP Manager, Range Environmental Coordinator, or their
designated representative and request approval one week prior to beginning field activities. The
Contractor must contact the ERP Manager or other AF representatives, either in-person or by
phone conversation, upon arrival at the Base to begin field activities, and at the first morning of
each work-week thereafter, if the field activities overlap into the following week.

1.1.4 Site clean up

The Contractor must, at all times, keep the project sites, including storage areas, free from
accumulation of waste materials or rubbish. Prior to completion of the work, the Contractor must
remove from the site all tools, equipment, and materials, which are not the property of the

Final: 09/19/06
GAACTIVE PROJECTSR005\HOLLOMAN AFB PROJECTS 2005\9050361 HAFB TO#21\MULTIPLE SITES VCM WORK §
PLANSATTACHMENT AN HOLLOMAN FY06 RAO RAC SCOPE OF SERVICES BHATE.DOC



Government. Upon completion of the fieldwork, the Contractor must leave the work premises in
a clean, neat, workmanlike condition. The Contractor must properly dispose of excess material
(samples, sampling equipment, PPE, etc.). Non-dedicated sampling equipment must be
decontaminated and properly removed form the site.

1.8 Government-furnished documents
The following documents are available to the Contractor upon request.

e Engineer Manual (EM) 385-1-1, Safety and Health Requirements Manual, EM 385-1-1,
dated 3 September 1996

e Engineer Regulation (ER) 1110-1-263, Engineering and Design, Chemical Quality
Management for Hazardous Waste Remedial Activities

e AE Instruction Manual

e HSWA Portion of the RCRA Permit, Avon Park Air Force Range, EPA 1.D. No. FL8 572
128 587.

1.9 Reference documents
e 42 U.S.C. 6991 (c), Resource Conservation and Recovery Act (RCRA)

e 42 U.S.C. 9601 (14), Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA)

¢ AE Guidance for Developing AE Quality Management Procedures for Site Investigation
Activities, U.S. Army Corps of Engineers, Omaha District, Environmental Branch

e Final Archive Search Report Finding, Avon Park Air Force Range, January 1999
e AFI 32-7020, The Environmental Restoration Program

8.0 Health and Safety Site Specific Requirements

1. The contractor shall prepare a site-specific addendum to the Basewide Site Safety and Health
Plan (SSHP) that together satisfy the requirements for an Accident Prevention Plan and a Safety
and Health Program (SHP) required by FAR Clause 52.236-13, 29 CFR 1910.120, and Appendix
C of ER 385-1-92. The SSHP shall describe the safety and health procedures and equipment to
be implemented to protect personnel from the potential hazards associated with site-specific
tasks to be performed.

2. The contractor is responsible for reporting accidents to USACE in accordance with the table
below. Blank copies of ENG Form 3394 and NWO Form 1880 will be provided if requested, and
must be included in the SSHP in case a reportable accident occurs. Accident investigations are
recorded for accident prevention purposes only. Findings and conclusions will not be used as a
basis for determining legal liability or charges for negligence.
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Notification of

Accident Class Accident F orlirll\l 3C:;, 04 ggg{i
(First Report)
i Board Report
A ImI;edla;ely (25 Days) Yes
(Note 2) (Note 3)
i Board Report
B Imﬁedla;ely (25 Days) Yes
(Note 2) (Note 3)
Immediately ‘
c (Note 1) 7 Days o
Immediately
D (Note 1) 7 Days Ne
Medical Treatment Not Required No No

(no lost workdays)

NOTE 1: Use Notification of Accident (First Report) NWO Form 1880

NOTE 2: Immediately means as soon as possible after learning of the incident but no later than
8 hours. Units will have established notification procedures to cover 24 hours a day including
weekends and holidays.

NOTE 3: Class A and B accidents require investigation by a board and the ENG Form 3394
will be made a part of that report.

A = $1M or more and/or fatality or permanent total disability

B = $200K or more, but less than $1M and or permanent partial disability and/or three or more
people are hospitalized.

C =$10K or more, but less than $200K and/or nonfatal injury resulting in loss of workday -
Nonfatal illness/disability causes loss of workdays.

D = Property Damage $2K or more, but less than $10K.

3. Incorporate by reference only those sections of the BW SSHP applicable to the current
investigation. Add information to the SSHP addendum as necessary to satisty the requirements
in EM 385-1-1 and other applicable directive. The SSHP addendum must at minimum include a
signature page, site description, activity hazard analysis, and medical emergency instructions.

a. Signature page: On-site personnel including visitors shall be restricted from entering a
controlled area of the site until either reviewing the SSHP addendum and applicable sections of
the BW SSHP or receiving a safety briefing. Access to controlled areas at the site shall be
restricted at least until the worker or visitor has signed the SSHP addendum. His or her signature
represents understanding of the hazards at the site and agreement with the safety controls
implemented at the site.

b. Site specific description: Identify the site and describe its physical features. Consult

historical information including reports from previous investigations to document hazards that
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may be present during site activities. Document or reference toxicity summaries for chemical
and radiological contaminants known or suspected to exist at the site, including promulgated

occupational exposure limits. Include contractor personnel responsibilities and lines of authority

for the current investigation.

c. Activity hazard analysis: Analyze the principle steps for each activity planned.
Identify possible safety, chemical, physical radiological, and biological hazards for each step.
Propose controls to minimize and control personnel health hazards during site activities,
including site control areas, personal protective equipment, workplace monitoring, work

procedures, specific personnel training, and other controls that can effectively minimize hazards.

Document the activity hazard analysis in the SSHP addendum.

d. Medical emergency instructions: Identify procedures for obtaining medical treatment
for injured personnel. Include a map in the SSHP addendum that clearly identifies the route to
the nearest medical facility. Include the facility telephone number and other contact information
as well as driving directions from the site. Document or reference accident reporting
requirements.

4. A Certified Industrial Hygienist (CIH) with experience in hazardous waste site operations is
responsible for the development, implementation, and oversight of the contractor's SHP and this
project’s SSHP. The CIH shall sign and date the draft SSHP addendum before submittal to
USACE. The contractor must address USACE review comments, if any, and prepare a final
SSHP addendum before beginning onsite activities.
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Site Specific Scope of Services for the FY-06 Remedial Action Operations

PURPOSE: Remedial Action-Operation (RA-O) is required to manage and/or maintain:
¢  The continued removal of petroleum contaminated soil at Site SS-17 that was not remediated by the soil vapor
extraction (SVE) system.
e  Asphalt covers at sites SD-08 (41,000 square feet at the Refuse Collection Truck Washrack) and OT-14
(12,000 SF at the Former Entomology Shop).
e Investigation and Removal of soil at the leach field at SD-08 and groundwater monitoring.
e  Progress monitoring of soil below the engineered caps at SD-08 and OT-14 to assess current status of
pesticides in the underlying soil.
e The soil cover, perimeter roads, and fencing at WP-49 (approximately 100 acres at the Sewage Lagoons).
¢ Natural Attenuation (NA) monitoring as directed by NMED at site SS-61 (AOC-1001).

SD-08 & OT-14, Routine inspection and repairs to cracks in the asphalt caps are necessary at SD-08 (Refuse
Collection Truck Washrack) and OT-14 (Former Entomology Shop). At SD-08, approximately 1,500 lineal feet of
cracks will be repaired while approximately 2,500 lineal feet of cracks will be repaired at OT-14. Also, additional
characterization and removal of contaminated soil associated with the leach field will be required at SD-08. In
FYO06, co-located soil samples will be collected from beneath the cap at OT-14 from locations where pesticides were
identified during the Remedial Investigation . The soil samples will be analyzed to determine if degradation of
pesticides has occurred during the 12 years since the original sampling. These results will then be compared to
NMED Soil Screening Levels (SSLs). If the results are favorable, the sites will be petitioned for site closeout NFA
with NMED.

Work also includes, as necessary, replacing old, incorrect, or missing warning signs at the sites. Repairs
and replacements will be conducted as required.

S8-17, Continued excavation to remove PCS and the final decommissioning of branches to the SVE system will be
performed at SS-17 (BX Service Station). Approximately 6,000 cubic yards of PCS will be excavated and treated in
the onsite landfarm. Approximately 80 soil samples (plus 8 duplicates for quality assurance/quality control) will be
analyzed to document site closure and soil treatment.

WP-49, The soil cover must be maintained for a period of 30 years. Maintenance of the cover includes erosion
repair, erosion controls, access road grading, and re-vegetation of repair areas. Fence maintenance and repairs are
included. During FY06 required activities will include similar activities such as periodic inspections, erosion
control, fence maintenance, and removal of salt cedar from fence areas and re-vegetation with climate appropriate
cover. Fence repair will include replacement of any damaged sections and replacement of wom or missing signs.
The annual repairs to eroded areas will require re-working of approximately 100 yards of soil and grading of the
access roads {(approximately 1,250 lineal feet).

Site SS-61 (Spill Site AOC-1001) is located east of building 1001. In February 2005, NMED directed the base to
initiate at least 8 quarters of natural attenuation groundwater monitoring at this site. The directive identified the
specific wells and analytical parameters for groundwater monitoring. Further, the directive included the
development and submittal of a plan for NA monitoring. In FY06, the base will develop and submit a NA
groundwater monitoring plan for the site and initiate quarterly assessment of groundwater (including the reduction

of hydrocarbon constituents).
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Site Specific Scope of Services for the RAC Multi-Site

DESCRIPTION OF PROPOSED CONSTRUCTION: This remedial action-construction (RA-C) at Multi-Sites
consists of labor, materiel, equipment and support for: Removal of petroleum contaminated soil (PCS)and hazardous
constituents including sludge grit and radionuclide. Removal of these constituents and documentation of site
conditions is required to meet the requirements for Site Closeout. The contractor will provide on a monthly basis
through the service center to the base and the MAJCOM program manager, the estimated and actual performance of
this project on a projected tracking chart.

PROJECT: This RA-C project provides for: the remediation and characterization of subsurface conditions at
uncontrolled spills, sludge burial pits, refueling stations, solvent disposal pits, collapsed sewer lines, and burial
cylinders. The New Mexico Environment Department (NMED) has ordered these sites cannot be closed out until
hazardous waste and/or petroleum hydrocarbon constituents have been removed from these sites. Further, any soil
or debris determined to contain hazardous constituents must be remediated in accordance with applicable regulations
before Site Closeout can occur. Site Closeout will result in providing an unregulated area available for mission
needs of the Air Force.

REQUIREMENT: Health and Safety concerns for Holloman Air Force Base (HAFB) employees and the general
public who frequent the area. The regulatory basis of this requirement is provisions of 29 CFR 1910.120, New
Mexico Department of Environment and Natural Resources state codes on hazardous wastes, the Federal
Comprehensive Environmental Response and Liability Act (CERCLA), and the National Contingency Plan (NCP).
Action is required to eliminate a threat to human health and the environment.

Further, in February 2004, the NMED rejected the request to close out these sites (remove them from the HAFB
RCRA Permit) and directed HAFB to remove surface debris, PCS and sludge and perform additional
characterization of waste materials contained in the identified units

CURRENT SITUATION: A petition to close out sites SS-12, OT-03, OT-20, OT-45, OT-35, OT-37, OT-38, SS-18
O lt-32, and RW-42 have been rejected by the NMED. If these actions are not taken or performed, these sites will
not receive

Closeout status. If no action is taken, Holloman AFB could receive a Notice of Violation (NOV) resulting in fines
from the NMED. A concise description of the current situation and the proposed scope of work by site, are
summarized below.

OT-3 The POL _Tank Sludge Burial Site is located along the fence east of the POL Area. From 1955 to 1975
wastes such as sludge from the bottoms of tanks containing leaded fuels (Aviation gasoline and regular gasoline)
plus jet fuel (JP-4) were discarded in the unlined pit at the fence boundary. The sludge is comprised of grit, metal
fragments, and rags. Soil surrounding the pit is dark stained. Analysis of the debris indicates high quantities of lead
(maximum 3,750 mg/kg). The site was located by trenching the entire length of the eastern POL Yard fence line.
After the location of pit OT-03 was determined, soil and groundwater samples were collected from the pit and
surrounding areas to delineate the site. The maximum concentration of TPH detected was 2,200 mg/kg. Also, soil
samples containing other petroleum related VOCs and SVOCs were detected along with elevated levels of lead and
beryllium. Groundwater samples (one monitoring well only) contained petroleum constituents (benzene,
ethylbenzene, toluene, and xylenes) and lead. Groundwater collected from the one monitoring well contained total
dissolved solids (TDS) at 14,000 mg/L. The risk assessment conducted as part of the RI determined the site posed
an unacceptable risk. During FY06, the sludge and contaminated soil (estimated at 50 cy) will be excavated and
removed from the Base for offsite disposal. The soil is assumed to be characteristically hazardous due to the
elevated concentration of lead. Soil samples (10) will be analyzed for TPH, VOCs, SVOCs, and RCRA metals.
One soil sample will be analyzed for hazardous characteristics using the TCLP (Method 1311). Three groundwater
monitoring wells will be installed along the perimeter of the site in order to delineate groundwater conditions
including groundwater flow direction. Groundwater samples from new and existing wells (5 total) will be sampled
for VOCs, SVOCs, and RCRA metals. A comprehensive report documenting all site activities including all
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sampling and analytical results with documentation of excavation activities will be presented to NMED along with a
request for site close out NFA.

S§S-06 POL Fuel Line Spill Site is located along the eastern boundary of the Base in the main Base area near
Building 1254 and 200 feet south of the POL yard. In 1979, a grader ruptured the pipeline and approximately 8,000
gallons of JP-4 were spilled. The bulk (exact volume unknown) was recovered. The site was petitioned for site
closeout in 1999 and rejected by NMED in February 2000 due to insufficient characterization. Soil samples
collected in 1995 identified the presence of PCS above the NMED Soil Screening Levels (SSLs). Further, NMED
believes that more groundwater data from monitoring wells is required to characterize site conditions.

The proposed scope of work for FY(6 is to perform additional characterization at the site and excavate PCS and
treat the soil at the Base landfarm (estimated at 750 cubic yards [cy]). The additional investigation will consist of
installing and sampling four soil borings and permanent monitoring wells as required by the NMED to characterize
the extent of contamination. Soil samples will be collected from the excavation to document subsurface conditions.
Soil samples (20) will be analyzed for TPH, VOCs, and SVOCs. Groundwater samples (5) will be analyzed for
VOCs, SVOCs, and RCRA metals. One soil sample will be analyzed for hazardous characteristics using the TCLP
(Method 1311). A comprehensive report documenting all site activities including all sampling and analytical results
with documentation of excavation activities will be presented to NMED along with a request for site close out NFA.
S§S-12 West POL Fuel Line Spill Site is located east of the main housing area. In 1975, the main pipeline that
supplies the POL yard ruptured and approximately 2,000 gallons of JP-4 were spilled to the ground. Much of the
fuel (undetermined amount) was collected in a sump using a pumping truck. In 1993 and 1994, investigations of
soil and groundwater at the site were conducted to determine the nature and extent of contamination. The site was
petitioned for site closeout in 1999 and rejected by NMED in February 2000 due to insufficient characterization.
Specifically, the NMED was concerned about the visible staining, vapors from the release, and inadequate
characterization given the release was in a residential neighborhood. The proposed scope of work for FY06 is to
remove PCS from the site,

perform additional characterization to document removal of PCS, and treat the soil at the Base landfarm (estimated
at 2,000 cy). Soil samples will be collected from the excavation to document subsurface conditions. Soil samples
(30) will be analyzed for TPH, VOCs, and SVOCs. One soil sample will be analyzed for hazardous characteristics
using the TCLP (Method 1311). A comprehensive report documenting all site activities including all sampling and
analytical results with documentation of excavation activities will be presented to NMED along with a request for
site close out NFA.

SS-18 Chromic Acid Spill Site is located on the south side of Building 281. It is estimated that 500 gallons of
chromic acid spilled on the ground at Site 18 and some of the acid may have flowed to the surface drainage ditch
just west of the storage area. No hexavalent chromium was identified in the soil and groundwater samples selected
from the borehole and monitoring well. During FY06, the site will be characterized to determine if hazardous
constituents exist at the site. Three DPT soil borings will be installed in the suspect area. Field screening
techniques will be used to identify two soil samples from each boring (6 plus 1 duplicate) for laboratory analysis.
Three additional groundwater monitoring wells will be installed and groundwater samples will be collected (from
the new wells and existing well MW-18-1) and analyzed (4 plus 1 duplicate) to assess groundwater quality and to
identify the presence of hazardous constituents. Soil samples will be analyzed for TPH, VOCs, SVOCs, and RCRA
metals. Groundwater samples (5 total) will be sampled for VOCs, SVOCs, and RCRA metals. A comprehensive
report documenting all site activities including all sampling and analytical results will be presented to NMED along
with a request for site close out NFA (if appropriate).

OT-20 Sewage Lagoons Disposal Trenches are located northeast of Sewage Lagoon Pond B. The site is
comprised of three distinct trenches. The trenches contain sludge and grit removed from processing equipment in
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the treatment plant. The site was delineated with transverse trenching performed during the 1991 RI. Sludge
identified in the trenches was gritty, wet, black, and grey and included fecal material. Soil surrounding the grit was
also stained dark and moist. The trenches are approximately 2 feet wide, 5 feet deep, and 40 feet long. Soil samples
collected from the trenches contained RCRA metals with lead (maximum 48 mg/kg) and mercury (maximum 2.5
mg/kg) being the most abundant. Soil samples contained the pesticides endoslfan II (maximum 430 pg/kg) and
heptachlor epoxide (maximum 5,000 pg/kg) and the herbicide dicamba (maximum 220 pg/kg). One soil sample
contained PCBs at 4,800 pg/kg. No VOCs or SVOCs were positively identified in the samples. The site was
petitioned for site closeout in 1999 and rejected by NMED in February 2000 due to the presence of pesticides and
PCBs. The proposed scope of work for FY06 is to remove the grit and any impacted soil exceeding the NMED
SSLs. Soil samples will be collected from the excavations to document subsurface conditions. Soil samples (27)
will be analyzed for TPH, VOCs, SVOCs, RCRA metals, pesticides (plus PCBs), and herbicides. One (1) sample of
the excavated soil and grit will be analyzed for hazardous characteristics using the TCLP (Method 1311) to facilitate
disposal. The estimated cost for this operation assumes the soil and grit is non hazardous and can be disposed of as
solid waste (special waste) at a Subtitle D landfill (such as the Otero County Landfill or the Camino Real Landfill in
Sundland Park, New Mexico). A comprehensive report documenting all site activities including all sampling and
analytical results with documentation of excavation activities will be presented to NMED along with a request for
site close out NFA.

OT-32 Collapsed Primate Research Area Sewer Lines serviced the Primate Research Area (PRA). The
collapsed lines are approximately 3,000 to 4,000 feet in length and are buried approximately 6 to 8 feet below grade
south of the PRA. The lines drained sewage from the PRA and the collapse resulted in the release of sewage which
may have contained small quantities of Carbon", Todine'®’, and tritium plus volatile and semi-volatile organic
compounds from the PRA

PRA. Leakage from the sewer lines is believed to have occurred from the early 1960s to 1981 when the lines were
replaced. Soil samples collected from borings installed along the collapsed lines contained no oil and grease.
Analytical results from the soil samples did contain TOX (maximum 24.7 mg/kg), and Carbon'* (maximum 240
+194 pCi/g). Analysis of NMEDSSL constituents (such as VOCs, SVOCs, and RCRA metals) was not performed.

NMED rejected the request for site closeout NFA because of insufficient characterization. Site closeout
can not be obtained from NMED without additional characterization of soil and groundwater conditions and the
removal or treatment of soil with constituents above the NMED SSLs. During FY06, the site will be characterized
to determine if hazardous constituents exist at the site. Twelve DPT soil borings will be installed along the length of
the collapsed area as close as possible to the PRA. Field screening techniques will be used to identify two soil
samples from each boring (24 plus 3 duplicates) for laboratory analysis. The boreholes will be completed with
temporary groundwater monitoring wells. Groundwater samples will be collected and analyzed (12 plus 2
duplicates) to assess groundwater quality and to identify the presence of hazardous constituents. Based upon the soil
and groundwater analytical results, approximately 300 lineal feet of collapsed line will be excavated and examined
further to document conditions in the lines. If necessary, the lines will be removed for disposal prior to backfilling
of the trench. This estimate assumes the lines can be disposed of as solid waste construction debris. Soil samples
will be analyzed for TPH, VOCs, SVOCs, RCRA metals, and radionuclide (gross alpha, gross beta, and total
gamma). Groundwater samples (5 total) will be sampled for VOCs, SVOCs, RCRA metals, and radionuclide. A
comprehensive report documenting all site activities including all sampling and analytical results will be presented
to NMED along with a request for site close out NFA (if appropriate).

OT-35 Spent Solvent Disposal Area is an area of bare ground near the Central Inertia Guidance Test Facility.
Interviews with past employees indicated that spent solvents possibly containing radioactive tracers were placed on
the ground surface and ignited. The practice was reported to be intermittent during the 1950s with volumes per
ignition ranging from 20 to 70 gallons. The radioactive tracers in the solvents may have been iodine'®’, carbon'*,
and tritium. It should be noted that not all past employees could verify the solvent disposal practice. A PA was
performed at the site in 1991. No soil or groundwater samples were collected and analyzed to characterize the site.
The PA and risk evaluation determined using only visual evidence and employee interviews that the site posed no
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threat to human health or the environment and should be closed. NMED rejected the request for site closeout NFA
because of insufficient characterization. Site closeout can not be obtained from NMED without the characterization
of soil and groundwater at the site and the removal of soil containing constituents exceeding the NMED SSLs.
Further, the additional investigation will require characterization of groundwater conditions at the site. During
FYO06, the site will be characterized to determine if hazardous constituents exist at the site. A passive soil vapor
survey (16 points) will be installed across the site to identify “hot spots” for soil boring and soil sample collection.
Based upon the soil vapor survey, three direct push technology (DPT) soil borings will be installed in the suspect
area. Field screening techniques will be used to identify two soil samples from each boring (6 plus 1 duplicate) for
laboratory analysis. Four groundwater monitoring wells (one up-gradient well and three down-gradient wells) will
be installed and groundwater samples will be collected and analyzed (4 plus 1 duplicate) to assess groundwater
quality and to identify the presence of hazardous constituents. Soil samples will be analyzed for TPH, VOCs,
SVOCs, RCRA metals, and radionuclide (gross alpha, gross beta, total gamma, and tritium). Groundwater samples
(5 total) will be sampled for VOCs, SVOCs, RCRA metals, and radionuclide. A comprehensive report documenting
all site activities including all sampling and analytical results will be presented to NMED along with a request for
site close out NFA (if appropriate

OT-37 Early Missile Testing Site is located east of the sled test maintenance area and was used to develop rocket and
missile systems from 1947 to 1955. The site is comprised of three block houses, an inclined track, three vertical launch
pads, and a large pit located northwest of building 1142. Step down transformers are located in close proximity of each
block house and the inclined track. Soil borings and monitoring wells were installed at the site during the 1991 RI.
Soil analytical results identified two metals, cadmium and lead, above the background upper threshold limits (UTLs)
but are less than NMED SSLs. Soil samples collected near the transformers, however, identified TPH (maximum
concentration 30,600 mg/kg) in excess of NMED SSLs. The maximum concentration of PCBs detected in soil was 3.2
mg/kg. Groundwater analytical results from samples collected from the monitoring wells at the site contained total
dissolved solids (TDS) greater than 10,000 mg/L. No VOCs or metals were detected in excess of New Mexico Water
Quality Control Commission (NMWQCC) standards except for nitrate which ranged from 48 mg/L to 66 mg/L. The
concentration of TPH near the transformers (HA-37-04 at 30,600 mg/kg) exceeds the NMED SSLs for TPH regardless
of the PCB content. The maximum PCB concentration identified during the RI (PCB 1260 of 3.2 mg/kg) exceeds the
NMED SSL of 1.1 mg/kg. The site was rejected by NMED for site closeout NFA due to insufficient characterization
and the high concentration of TPH in soil. The proposed scope of work for FY06 is to remove the impacted soil
exceeding the NMED SSLs from around the transformers (estimated at 300 cy). Soil samples will be collected from
the excavations to document subsurface conditions. The estimated volume of soil requiring removal is 300 cubic yards.
Soil samples (50) will be analyzed for TPH, VOCs, SVOCs, RCRA metals, explosives, and PCBs. One sample of the
excavated soil will be analyzed for hazardous characteristics using the TCLP (Method 1311) to facilitate disposal. One
round of groundwater samples will be collected from the existing monitoring wells to document the most recent
groundwater conditions. Groundwater samples (6 plus 1 duplicate) will be analyzed for VOCs, SVOCs, explosives,
PCBs, RCRA metals, and perchlorates. The estimated cost for this operation assumes the soil is non hazardous and can
be disposed of as solid waste (special waste) at a Subtitle D landfill (such as the Otero County Landfill or the Camino
Real Landfill in Sundland Park, New Mexico). A comprehensive report documenting all site activities including all
sampling and analytical results with documentation of excavation activities will be presented to NMED along with a
request for site close out NFA.,

OT-38 Test Sled Maintenance Area is located at the rear of Building 1166 near the Test Sled Drain Field. From 1951
to 1979 waste oils, solvents, paint strippers, and hydrocarbon fuels were discharged to the cesspool behind the building.
The cesspool was an unlined pit approximately 6 feet deep and 10 feet in diameter. In the early 1980s, the cesspool
was replaced with a septic tank and drain field system. Soil borings and groundwater monitoring wells were installed
and sampled during the 1991 RI. Soil samples from borings installed in the pit contained TPH (maximum 1,540
mg/kg) above the NMED SSLs. No metals exceeded UTLs and no VOCs were detected in the soil samples.

Analytical results from groundwater samples collected at the site identified trichloroethene (TCE) with a maximum
Final: 09/19/06
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concentration of 3.1 pg/l.. No other VOCs were positively identified in the groundwater. TDS in wells at the site
ranged from 5,500 mg/L to 15,000 mg/L.. Other constituents such as chloride (maximum 3,800 mg/L), sulfate
(maximum 4,900 mg/L), and nitrate (maximum 130 mg/L) exceed NMWQCC standards. NMED rejected the request
for site closeout NFA because of insufficient characterization. Site closeout can not be obtained from NMED without
additional characterization of soil conditions and the removal of PCS above the NMED SSLs. Further, since it has
been 14 years since groundwater was last assessed, a round of groundwater samples must be collected and analyzed
from the existing wells. The proposed scope of work for FY06 is to perform additional characterization at the site,
excavate PCS, and treat the soil at the Base landfarm (estimated at 350 cy). The additional investigation will consist of
sampling the three existing monitoring wells as required by the NMED to characterize the extent of contamination.
Soil samples will be collected from the excavation to document subsurface conditions. Soil samples (10) will be
analyzed for TPH, VOCs, and SVOCs. Groundwater samples (4) will be analyzed for VOCs, SVOCs, perchlorates,
and RCRA metals. One soil sample will be analyzed for hazardous characteristics using the TCLP (Method 1311). A
comprehensive report documenting all site activities including all sampling and analytical results with documentation
of excavation activities will be presented to NMED along with a request for site close out NFA,

RW-42 Radioactive Waste Burial Site is located approximately 6.5 miles north of the Main Base Area east of
Range Road 9 and south of Hay Draw in an undeveloped northeastern area of Holloman AFB. The repository
consists of a buried concrete cylinder surrounded by a three strand barb wire fence. The cylinder is 10 feet long and
5.5 feet in diameter with an extended opening tube 8 feet long and 1.5 feet in diameter. NMED rejected the request
for site closeout NFA because of insufficient characterization. Additional characterization and removal of any
radioactive material or hazardous material is required before site closeout will be granted.

During FYO06, in-situ investigation of the cylinder will be conducted to determine its contents and the

appropriate disposal. Worker protection and environmental monitoring will be conducted as the cylinder lid is
penetrated with a small hole. If radiation levels are acceptable, then additional monitoring for volatile organic
vapors will be performed. A camera will be lowered into the opening to assess the volume and types of materials in
the cylinder. Excavation will be performed adjacent to the cylinder (20 feet deep) in order to assess its condition,
whether the cylinder has a bottom, and to access the contents of the cylinder. If appropriate, samples of the material
will be collected for analysis. The crews performing the activity will have sufficient PPE to either complete the task
or safely backfill the excavation in the event conditions warrant. Once the content of the cylinder is known,
appropriate disposal of the contents and the cylinder can be performed. Samples of the cylinder contents will be
analyzed for TPH, VOCs, SVOCs, RCRA metals, and radionuclide (Carbon', Todine'”, tritium, gross alpha, gross
beta, total gamma). Groundwater samples (5 total) will be sampled for VOCs, SVOCs, RCRA metals, and
radionuclide. A comprehensive report documenting all site activities including all sampling and analytical results
will be presented to NMED along with a request for site close out NFA (if appropriate).
OT-45 Old Aero Space Ground Equipment (AGE) Refueling Station was comprised of several underground
storage tanks (USTs), a pump island, and fuel station. The facilities were removed in the 1980s and were replaced
with a parking lot and landscaped areas. Workers encountered liquid hydrocarbons during a trenching operation in
the late 1980s. The site has undergone limited excavation to eliminate PCS, and two phases of RI. Additional
investigation was conducted in 1994 to determine if PCS above the action level was still present. Samples from at
least 2 borings contained PCS in excess of the NMED SSLs. The site was petitioned for site closeout in 1999 and
rejected by NMED in February 2000 because PCS exceeded the NMED SSLs. The proposed scope of work for
FYO06 is to excavate the remaining PCS and treat the soil at the Base landfarm (estimated at 1,500 cy). Soil samples
will be collected from the excavation to document subsurface conditions. Soil samples (30) will be analyzed for
TPH, VOCs, and SVOCs. One soil sample will be analyzed for hazardous characteristics using the TCLP (Method
1311). A comprehensive report documenting all site activities including all sampling and analytical results with
documentation of excavation activities will be presented to NMED along with a request for site close out NFA.

Final: 09/19/06
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Voluntary Corrective Measures Work Plan
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Holloman AFB, New Mexico

COMMENT NO. SECTION PAGE COMMENT RESPONSE
AUTHOR: Nick Geibel (USACE Omaha)
Date of Comments: October 5, 2006. Date of Response: October 6, 2006
DOCUMENT: Multiple Sites VCM Work Plan
With respect to the petition for NFA for sites SS-06 and OT-35 is there |The referenced sentence states, "As previously discussed, two sites
any rational, in addition to small source area sizes, that could be listed to|(SS-06 and OT-35) will be petitioned for NFA and due to its small
further NFA? size, the source area at OT-03 will be excavated without further
characterization." A complete description of the previous
1 Sec. 3, 1st para., 1 investigations and rational for NFA at sites SS-06 and OT-35 is
last sent. presented in Sections 2.7.2 and 2.4.2 respectively. Due it's small
size, the OT-03 source area (approx 10-ft x 6-ft) will be excavated
without further characterization as agreed upon by NMED during
the May 5, 2006 meeting (see Sec 1., 3rd para., Sth sent.)
Should clarify for phase 2 activities that soil source areas will be Section 3 of the Multiple Sites ACM Work Plan provides the site
excavated (and/or any significant smear zone at the water table), as specific details for the additional investigation activities at each site
needed, because we seem to do a lot of soil excavation below the water  |(if required). The purpose of the 3rd paragraph in Section 3 is to
table. Also, should clarify what will be done, if anything, if a refer the reader to Section 4 (Excavation Procedures) for the site
groundwater plume is identified (may also need to distinguish between a {specific procedures for excavating source areas. For clarification,
soil source area and a groundwater hotspot). Some of these items are this sentence will be reworded as follows, "The second phase of the
2 Sec. 3, 3rd para. 3-1 discussed in a little more detail later in this work plan but should be ACM Work Plan is to remove, through excavation and properly
identified here also. dispose of the source areas for the sites (refer to Section 4 of this
Work Plan for site specific procedures for source area excavation)."
Additionally a risk based evaluation will be conducted at Sites
where contaminants are detected above groundwater standards (see
Section 6.4 of this Work Plan).
I assume surface soil samples are not required (at OT-03, OT-20, OT- |Correct, based on historic data there are detections in the soil that
37, OT-45) because it is anticipated that each of these source areas will |are above current NMED soil screening levels (SSLs) (Rev. 4, June
be excavated. Could it turn out, after review of subsurface soil 2006) at OT-03, OT-20, OT-37, and OT-45, therefore each of these
sampling, that the source areas for the other sites will not need to be source areas will be excavated as part of this Work Plan, It is also
removed for whatever reason? 1f so, would surface-soil samples then be |true that the data from the previous investigations at sites OT-32,
3 Sec. 3.1, 1st 11 needed to support NFAs? OT-38, S§S-12, SS-18, and RW-42 were not conclusive. The
. bullet . excavation of source areas at these sites may not be necessary if the

additional sampling results are not above the SSLs. Additionally,
surface soil samples (0 to 2 ft bgs) will be collected for analysis at
OT-37 (transformer pads) and at O'1-20 therefore a "surface soil
sampling” bullet has been added Section 3.1 after the 1st bullet.

Rev: 11/29/2006
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Voluntary Corrective Measures Work Plan
Multiple Sites, September 2006
Holloman AFB, New Mexico

than the site referenced.

COMMENT NO. SECTION PAGE COMMENT RESPONSE
A) At completion of exploration trenching, state what is going to be done|A) Concur, added the following sentences at the beginning of the
with the trench spoils (are they just going to be backfilled into the trench 2nd paragraph; " At completion, the exploration trench will be
or segregated and disposed of?). B) I assume DPT soil borings are backfilled with the excavated trench spoils. In the event that visible
4 Sec. 3.1.1.1 3.2 going to be logged, what about the trench — is some type of grit is encountered, the grit material will be segregated for offsite
lithologic/contaminant log going to be developed along with disposal when the three grit disposal pits are excavated." B)
photographic documentation? Concur, added sentence, " A lithologic/contaminant description of
the trench will be recorded in the field logbook”.
Are the samples obtained from DPT truly classified as undisturbed with |Accutest and Severn Trent Laboratories have confirmed that the
respect to geotechnical criteria? Also, are undisturbed samples required |DPT soil samples collected in a thin-walled plastic tubed sampler
Sec.3.1.1.2, Ist for dry bulk density and specific gravity? Just curious. (with tube ends capped) classify as undisturbed samples that can be
5 para., last 2 sent. 33 analyzed for; Moisture Content (EPA160.3), Bulk Density (ASTM
D2937), Specific Gravity (ASTM 1429) and Fractional Organic
Carbon (ASTM D2974).
With wells being placed up and down gradient of the site, is this NMED requires site specific up and downgradient groundwater
Sec.3.1.13 appropriate for completion of risk-based evaluation (i.e., what if there is |quality data for the Site Closure documentation.
6 ge;leral w 33 higher concentrations of target compounds between the up- and down-
gradient well locations)? Or, is the site so small that this is not a
concern?
A) for this site, RW-42 radioactive waste burial site, where carcasses of |A) Yes sampling for VOCs, SVOCs, metals and TPH is an NMED
primates injected with low level radioactive tracers where disposed by  [requirement. B) Tritium, iodine-125, and carbon-14 were all used
encasement in and burial of a concrete cylinder why would VOCs, as tracers, therefore iodine- 125 and carbon-14 have been added to
Sec. 3.1.7.1, last SVOCs, TPH be required to be tested (also in groundwater samples)? 1s |the first sentence.
7 sent. 3-8 this a NMED requirement to sample for these constituents. B) Is tritium
the only tracer that was used or was there others that need to be analyzed
for (need to clarify per 1* sentence in this section where the example
given is tritium)?
3 General Please note that some of the above comments may pertain to sites other [Comment noted.

END OF COMMENTS
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RESPONSE TO COMMENTS
Voluntary Corrective Measures Work Plan
Multiple Sites
Holloman AFB, New Mexico

COMMENT NO. SECTION PAGE COMMENT RESPONSE
AUTHOR: Judy Strawhecker
(USACE Omaha)
VCM Work Blan STt Multiol Date of Comments: October 31, 2006. Date of Response: November 3, 2006
DOCUMENT: |.. WerkFlanSite uitipte
Sites
3-1,2ndqand |At some sites, there is surface soil sample collection. The document Concur..A' pullet for Surh‘ice sl §amp11ng has been added (o the list Of
1 3 through-out doc. |usually refers to subsurface soil data — please revise field activities. Surface soil sampling (0 - 2 feet below ground surface [ft
£ ‘ y p ' bes]) will be conducted at OT-20 and OT-37.
2 3.1.1 3-2, Istq Surface soil sampling is also involved. Concur. "Surface soil sampling" has been added to this paragraph.
Ple: labor: asoni ind the 1-fi : taken : °h| . . .
efl,se e 4 Or.d e on ﬂ?e reasomng behind the h'bgs sgrnple aken at cac Identifiable grit waste was observed from 0.2 to 8 ft bgs within the three
DPT soil boring location. The risk-based evaluation will evaluate exposure] . . . . .
. . . . OT-20 sewage disposal pits during the 1992 29 Waste Sites Remedial
pathways relative to current and future industrial workers, and the NMED I . - - . .
3 3.1.1.2 3-2, 1st bullet . . R . i . Investigation (see Section 2.2.2). Therefore, the first bullet in Section
Soil Screening Levels guidance cites the commercial/industrial worker . N . .
. . -13.1.1.2 has been revised to read "One soil sample will be collected from O
exposure to surface and shallow subsurface soils at depths of zero to two ft 102 fi bs"
bgs. )
There is a discrepancy between text in Section 3 and Section 6. The text in . N . " " . .
. ; . « . . ' Concur. For consistency, "chemicals of concern” and "contaminants of
3-4,2ndJand  |Section 3 calls chemical constituents “chemicals of concern”, and the text R . " .
4 3.1.2.1 . . w . . ' concern” have been changed throughout this Work Plan to read "chemicals
through-out doc. |in Section 6 refers to them as *‘chemicals of potential concern”. Please . "
. . of potential concern".
revise for consistency.
Site-specific risk evaluations will be performed in accordance with the
NMED risk evaluation guidance. The geotechnical data (dry bulk density,
specific gravity, fractional organic carbon and moisture content) are used
to develop site specific soil screening levels (SSLs). The calculation of
SSLs is presented in Section 4.7, Development of Site Specific SSLs for
Protection of Groundwater, NMED Technical Background Document for
Development of Soil Screening Levels , Rev 4.0, June 2006 (for the entire
5 1121 3.4, 20d g Please elaborate in Section 6 as to how geotechnical samples will be used in|SSL guidance document please refer to
. o 7 the site-specific risk evaluation. http://www.nmenv.state.nm.us/hwb/guidance.html). The reference for
calculating SSLs using NMED guidance is presented in the last sentence of
Section 6.4.5. For clarification, this sentence has been revised to read
"Using the above information and geotechnical data (dry bulk density,
specific gravity, fractional organic carbon, and moisture content) site-
specific screening levels will be calculated using equations presented in the
Technical Background Document for Development of Soil Screening
Levels, Revision 4.0 (NMED, June 2006)."

Rev: 11/29/2006
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COMMENT NO.

SECTION

PAGE

COMMENT

RESPONSE

3-7, Ist

If this investigation is necessary because the source area was misidentified
in the first investigation, please provide justification as to why surface soil
sampling is not necessary based on the conceptual site model.

During the initial SS-18 investigation (1982) 10 yellow stained surface soil
samples were collected from the chromic acid spill area and analyzed for
hexavalent chromium analysis. These samples were collected in the correct
spill/source area. The TCLP results for the composite hexavalent Cr
sample was 0.600 mg/L which is well below the USEPA standard of 5
mg/l.. The IRP Phase 1l investigation (Dames & Moore, 1987) was
conducted in the wrong downgradient locations. Therefore, surface soil
sampling of the source area is not required for this investigation. Please
refer to Section 2.9 for additional information regarding the SS-18 site
description and previous investigations.

3.1.8.3

3-9, Istq

Please elaborate on the reasoning behind the 1-ft bgs sample taken at each
DPT soil boring location. Section 6 indicates that new data will be pooled
with historical data for risk evaluations. Most of the historical data has
surface soil data being 0-2 ft bgs. Please check for data usability for risk
evaluations and State of New Mexico concurrence of what constitutes 4|
“surface soil” sample.

The rationale (presented in Table 3-1) is to better define/delineate the
extent of PCB/1TPH soil contamination around each of the four OT-37
transformer pads. In order to be consistent with the historical data the
sampling interval has been revised to "0 to 2 ft bgs". As per the
Technical Background Document for Development of Soil Screening
Levels, Rev. 4, NMED, June 2006, Section 5, 4th sentence last paragraph,
"...surface soil, may be defined as extending to a depth of approximately
two feet below ground surface...”

3.1.83

3-9, Istq

Please elaborate on the reasoning behind the statement, “If headspace]
readings are less than S0 ppm, no subsurface soil samples will be collected]
for offsite analysis.” The constituents of potential concern are PCBs and
DROs which do not volatilize well, and PCBs also have risk-based
screening levels below 50 ppm in soil.

Concur. Removed referenced sentence and replaced with, “If screening
techniques do not indicate a clear selection for analysis, the subsurface soil
sample will be collected from the 8 to 10 ft bgs interval.”

4-1, 5th bullet

Please be consistent with either contaminant of concern or contaminant of]
potential concern.

Concur. For consistency, "chemicals of concern" and "contaminants of
concern” have been changed throughout this Work Plan to read "chemicals
of potential concern”. (See Comment # 4)

10

4.13

4-3, 2nd q

Please revise, 29 CFR 1926, Subpart P.

Concur. Revised to read, "...as per 29 CFR 1926, Subpart P.

43.14

4-5, 1st q

Please provide more clarification as to why the soil at O1-37 will be sent to
an offsite TSCA landfill for disposal. The PCB-contaminated soil only
goes 10 a TSCA landfill if concentrations exceed 50 mg/kg or if the
concentration below 50 ppm was the result of dilution.

Concur. Although there are documented exceedances above the NMED
SSLs for PCBs at OT-37, none of the historical data indicates that PCB-
contaminated soil has exceeded 50 mg/kg. Therefore the Sth sentence in
the referenced paragraph has been revised to read, "...and sent to an offsite
RCRA landfill for disposal. Contaminated soil with PCB concentrations
exceeding 50 mg/kg will be sent to an offsite TSCA landfill for disposal.”

12

4-5, 1st

Please revise. As per USACE EM 385-1 1 (3 Nov 03), Shoring shall be]
used for unstable soil or depths >5 ft (>1.5 m) unless benching, lay-back,

or other acceptable plan is implemented by the Contractor.

Concur. Added sentence and USACI EM 385-1-1 reference to Section
4.3.2 after the Ist sentence.

Rev: 11/29/2006

Judy Strawhecker comments
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COMMENT NO.

SECTION

PAGE

COMMENT

RESPONSE

13

6.4.1

6-2, 1st g, 1st sent.

Please revise to say, “the first step in the risk evaluation process....” A riskj
assessment implies a different evaluation process, and that process is not
outlined here.

Concur, The sentence has been revised to read, " As a first step in the risk
evaluation process..."

14

6.4.2

6-2, Ist

Please be consistent with either contaminant of concern or contaminant of
potential concern

Concur. For consistency, "chemicals of concern” and "contaminants of
concern” have been changed throughout this Work Plan to read “chemicals
of potential concern”. (See Comment # 4)

15

6.4.4

6-3, 1st q

Please indicate what NMED screening numbers will be used for soil,
Residential, Industrial/Occupational, or Construction Worker. My
suggestion is to use the more conservative of the Industrial/Occupational or
Construction Worker.

As per the Holloman AFB RCRA permit (NM6572124422) the NMED
SSLs for residential soil will be used for soil cleanup levels at HAFB. The
reference to residential soil has been added to the first sentence in the first
paragraph of Section 6.4.4.

16

6.4.5

60-3, 1st ]

I don’t see the practicality in calculating site-specific screening levels when
NMED guidance already has Industrial/Occupational and Construction
Worker soil screening numbers. Do you mean to say that you would
calculate preliminary remediation goals? Please provide additional
justification for why this is necessary and also if there is NMED buy in.

As per the Holloman AFB RCRA permit (NM6572124422) Appendix 4-F
Action Levels and Cleanup Levels, "The Permittee may use site-specific
data to develop cleanup levels provided for in NMED's Technical
Background Document for Development of Soil Screening Levels".
Appendix 4-F of the Holloman AFB RCRA permit can be found on
NMED's website, http://www.nmenv.state.nm.us/.

17

6.4.6

6-3, 1st ]

There is a disconnect in the risk evaluation process. Section 6.4 states that
the risk evaluation process is happening after investigation and excavation
activities, while the rest of the section implies that you are using the data
after the investigation to determine the amount of excavation activity,
especially Section 6.4.6 which implies that target clean up
levels/preliminary remediation goals will be determined and compared to
the COPC representative concentration (maximum?). This section needs to
be revised/checked to reflect how the data will be used to assess risk and

Concur. Site specific risk based evaluations will be conducted after the
investigative and excavation activities have been performed. Section 6.4
states, "The risk based evaluation will be included in the Closeout Report
for each site that has contaminants above SSLs or groundwater standards."
In addition, the last sentence in Section 6.4.6 has been revised to read, "1f
any COPC exceeds its respective site-specific screening level, additional
risk management strategies (i.e., institutional controls or other alternatives)
will be evaluated."

site closure.

END OF COMMENTS

Rev:

11/29/2006
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COMMENT

RESPONSE

Date of Comments: November 3, 2006.

Date of Response: November 8, 2006

Recommend staying away from calling the document a “Soil Remediation”
due to the fact that it is a broader investigation versus just a soil
remediation.

Concur. Based on recent new guidance from the New Mexico Environment
Department (NMED) the work plan has been renamed "Accelerated Corrective
Measures Work Plan, Multiple Sites, Holloman AFB, NM". "Soil Remediation" has
been removed from the Work Plan title. This global change has been made]
throughout the Work Plan.

‘When referring back to all the historical detections either being high or low
with regards to the clean-up level, please clarify or reference where the
specific levels are found in order to give a better sense of how high or low|
they actually are. The detections will then have more value with deciding
how necessary the new samples will be.

Historical data is compared and referenced to the NMED Soil Screening Levels
(SSLs) presented in the Technical Background Document for Development of Soil
Screening Levels, Rev. 4.0, June, 2006 throughout Section 2 during the discussions
of site-specific previous investigations. The current SSLs (NMED, 2006) will be|
used as the soil clean up criteria for site-specific contaminants of concern (presented
in Section 6) and are presented in Appendix J.

Please verify with the State of New Mexico regulations as to what a
“surface” soil sample is considered with regards to feet below ground
surface. Then clarify in the report which are surface and which are
subsurface samples for consistency.

Concur. As per the Technical Background Document for Development of Soil
Screening Levels, Rev. 4, NMED, June 2006, Section 5, 4th sentence last paragraph,
"...surface soil, may be defined as extending to a depth of approximately two feet
below ground surface...” For clarification the following bullet "Surface soil sampling
(0-2 ft bgs)" has been added to the list of field activities presented in Section 3.1 Site
Specific Field Investigations .

Change “Solid” to Solvent in the second sentence.

Concur. Changed "Solid" to "Solvent" in the second sentence, first paragraph.

Please clarify in the report initially how you will be collecting your DPT
samples (i.e. acetate sleeve, split spoon, etc.). Will you have enough soil to
fill all the necessary containers for each parameter? If this is in an SOP,
please reference this in the report and make sure it specifically states how it
will be sampled at this site and not just a generic SOP with multiple)
methods.

Concur. The following sentence has been added after the first sentence (1st para.,
Sec. 3.3.2), "The DPT soil sampler is a stainless steel tube that contains an inner
acetate sleeve." The acetate sleeve is approximately 1.25-in by 4-ft. Based on
previous DPT sampling events at HAFB, this sampler will hold enough soil for the]
required sampling analyses at these sites. The first sentence (1st para., Sec. 3.3.2)
references HAFB SOP No. 4 Direct Push Sampling for Soil and Groundwater.

COMMENT NO. SECTION PAGE
Adam Little
AUTHOR: (USACE Omaha)
VCM Work Plan Site
DOCUMENT: |\ iple Sites
1 General Comment
2 2
3 2
4 2.4.1
5 3
6 3

Insert minimal language for clarification stating if the soil samples are

going be composite samples or not.

Concur. The following sentence has been added after the 4th sentence (2nd para.,
Sec. 3.3.2), "The soil samples selected for chemical analysis will be collected as
discrete (grab) samples”.

Rev: 11/29/2006

Adam Little comments
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Please elaborate on your justification for sampling VOCs, SVOCs, TPH
(DRO,GRO,0R0) PCBs, organochloride pesticides, chlorinated
herbicides, and 8 RCRA metals. In the historical section for this site, not|
only did they recommend NFA, but they state that only solvents, metals and
PCBs were historically associated with site. Please also elaborate on the
parameters being sampled on the other sites as well as parameters for|
groundwater. Often times it seems as though the parameter list is a little|
excessive and can be minimized and still meet the objectives. Please clarify
reasoning behind collecting TDS at groundwater sites. How is this helping
you meet your objectives of delineating and excavating contaminated soil
and seeing if groundwater is impacted?

Regardless of historically documented site specific contaminants of potential concern,
the New Mexico Environment Department (NMED) requires the analysis of a full
suite of parameters in order to prove that a site is "clean". Additionally sampling for aj
full suite of parameters (with no detections above soil screening levels [SSLs] or
groundwater standards) will facilitate NMED's site specific approval of "No Further|
Action". The analysis of TDS for all groundwater samples is also an NMED
requirement.

Please clarify what you mean by the “two undisturbed geotechnical
samples” that are being collected. Some of what these samples are being
analyzed for sounds similar to geotechnical soil characterization. How are
they going to be utilized for risk-based evaluation?

Geotechnical soil sampling procedures and analytical methods are described in
Section 3.3.2.1. Site-specific risk evaluations will be performed in accordance with
the NMED risk evaluation guidance. The geotechnical data (dry bulk density, specific
gravity, fractional organic carbon and moisture content) are used to develop site
specific SSLs. The calculation of SSLs is presented in Section 4.7, Development of]
Site Specific SSLs for Protection of Groundwater, NMED Technical Background
Document for Development of Soil Screening Levels, Rev 4.0, June 2006 (for the
entire SSL guidance document please refer to|
http://www.nmenv.state.nm.us’hwb/guidance.html). The reference for calculating
SSLs using NMED guidance is presented in the last sentence of Section 6.4.5
Calculation of Site-Specific SSLs . For clarification, this sentence has been revised to|
read "Using the above information and geotechnical data (dry bulk density, specific
gravity, fractional organic carbon, and moisture content) site-specific screening levels
will be calculated using equations presented in the

Technical Background Document for Development of Soil Screening Levels,
Revision 4.0 (NMED, June 2006)."

COMMENT NO. SECTION
7 3.1.1
8 3.1.12
9 3.1.13

Insert language stating if these wells are going to be permanent wells or if
they are temporary. Some sites it is clear and some sites it is not. Also,
elaborate brietly as to how specifically at these sites the groundwater is
going to be sampled (i.e. low flow, stabilizing parameters, etc.). If it is
included in a SOP, please reference the SOP and include it in this document
and make sure that it is not a generic groundwater sampling SOP with
multiple sampling techniques; it needs to be specific for the specific site.

Concur. The first sentence in Section 3.1.1.3 has been revised to read; "One
upgradient and two downgradient permanent monitoring wells will be installed at OT-
20...". The groundwater sampling methodology is presented in Section 3.3.4. The
following text has replaced the second sentence in Section 3.3.4; "Groundwater|
samples will be collected in accordance with Bhate SOP No. 10 (Subsurface Water
Investigation), Section 4, Monitoring Well Sampling. A minimum of 48 hours will
elapse between well development and sampling.”. These SOPs are not being included|
in this Work Plan for several reasons; the NMED is familiar with the sample
collection procedures for soil and groundwater and have audited sampling activities in
the past. Copies of the Bhate and HAFB SOPs are located in the Bhate field office,
Holloman AFB, NM,

Rev: 11/29/2006
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RESPONSE TO COMMENTS

Voluntary Corrective Measures Work Plan

Multiple Sites
Holloman AFB, New Mexico

COMMENT NO.

SECTION

PAGE

COMMENT

RESPONSE

10

31.2.1

Please elaborate on the field screening method that you will be utilizing.
Some sites it is clear and others it is not, stay consistent through the
document.

The methodology for using an Organic Vapor Analyzer for field screening is
presented in Section 3.3.2. Section 3.3.2 states that subsurface soils will be field
screened in accordance with HAFB SOP. No. 6 Procedure for Field Screening of
Volatile Organics.  Additionally, Section 3.1.2.1 states that "If the screening
techniques do not indicate a clear selection for analysis, then the samples will be]
collected from immediately above the groundwater table (approximately 30 ft bgs)
and from the mid depth of the borehole (approximately 15 ft bgs).”

11

3122

Clarity when and how you are planning on sampling the newly installed
monitoring wells. Reference the SOP and imclude if necessary as to if you
are going to develop the wells, come back and sample, is this going to be
under another report, etc. Please also address other newly installed wells
also.

Concur. The methodology for monitoring well development and groundwater|
sampling is presented in Sections 3.3.3 and 3.3.4 respectively. The following text has
been added after the first sentence in the third paragraph of Section 3.3.3. "After|
completion, the wells will be allowed to stabilize for 24 hours before development is
initiated. All permanent and temporary monitoring wells will be developed in
accordance with Bhate SOP No. 10 (Subsurface Water Investigation) Section 3,
Well Development. In addition, the second sentence in Section 3.3.4 has been
replaced with the following text; "Groundwater samples will be collected in
accordance with Bhate SOP No. 10 (Subsurface Water Investigation), Section 4,
Monitoring Well Sampling. A minimum of 48 hours will elapse between well
development and sampling." A detailed discussion on how the Section 3 subsections
are organized has been added the second paragraph of Section 3 (p. 3-1).

3.15.1

It is stated in the report at this site that the boreholes will be drilled to
approximately 12 feet bgs and the water level is at 5 feet bgs. Please]
clarify your justification for sampling for soils below the water.

Concur. Subsurface soil samples will not be collected below the water table. Revised
sentence to read; "The boreholes will be drilled to approximately 5 - 7 ft bgs.".

3.1.7.1

Please elaborate on why you are sampling down to 24 feet bgs when the
container is 2-4 feet bgs and only 10 feet long. Also, further elaborate on
why you are analyzing for VOC, SVOC, TPH, and TAL metals when the
site is a radioactive site and that is all that was known to be used at the site
based on the historical findings.

Based on the description presented in the text (obtained from the Site 42 PA/SI
Reference 5) the concrete cylinder is 10 ft long and 5.5 ft in diameter. The 10 ft long]
concrete cylinder is attached to an opening (cylindrical pipe) that is 8 ft long and 1.5 ft|
in diameter making the entire burial vault 18 ft long buried at a depth of 2 to 4 ft bgs.
Theretore, it is assumed that the bottom of the burial vault is 22 ft bgs hence, the 22
to 24 ft bgs sample interval. As previously discussed, NMED requires a complete]
suite of analytical parameters to prove that a site is "clean" for NFA approval.

Rev: 11/29/2006
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RESPONSE TO COMMENTS

Voluntary Corrective Measures Work Plan

Multiple Sites
Holloman AFB, New Mexico

COMMENT NO.

SECTION

PAGE

COMMENT

- RESPONSE

14

w
w

Recommend referencing where these SOPs can be located or even including|
them in this report.

Concur. As stated in the second sentence (1st para., Section 3.3), a copy of the HAFB
Standard Operating Procedures is included in the Basewide Quality Assurance
Project Plan ( Bhate, 2003). The following sentence has been added to Work Plan|
after the third sentence. "Bound copies of the Basewide Quality Assurance Project
Plan (Bhate, 2003a) and the Bhate Standard Operating Procedures (Bhate, 2002)
are kept at the Bhate Field Office, Holloman AFB, NM." These SOPs are not being|
included in this Work Plan for several reasons; the NMED is familiar with the sample
collection procedures for soil and groundwater and has audited sampling activities in|
the past.

Recommend inserting a reference to the QAPP addendum for thel
preparatory methods that are being used for selected determinative
methods.

Concur. The following sentence has been added after the second sentence (1st para.,
Sec. 3.3.1). "Additionally, the analytical preparation methods are summarized in
Table 3-2 of the QAPP Addendum (see Appendix C of this Work Plan)."

16

332

Recommend inserting language about field screening that is also being done;
with the PID as stated in section 3.1.8.3. Is there language in HAFB SOP
No. 6 regarding proper use of a PID?

Concur. Revised and added the following text in the second paragraph, Section 3.3.2;
"Soils will be field screened in accordance with HAFB SOP No. 6 (Procedure for
Field Screening of Volatile Organics) using an OVA equipped with a flame|
ionization detector (FID) or a photoionization detector (PID) to access the qualitative|
concentration of VOCs present in soil samples at 2-foot intervals. Refer to the
manufacture's operating instructions for proper use and specific calibration|
procedures.”

w
w
~
o

Insert language and appropriate SOP for measuring the water levels for the
groundwater elevations.

Concur. The following sentence has been added after the second sentence (Section|
33.4.2). " The static water level for each well will be measured using a
decontaminated electronic water level probe as per Bhate SOP No. 10, Subsurface
Water Investigation, Section 2, Fluid Level Measurement and Recording".

18

w
n

”

Further explain what is meant by “pending laboratory analysis.” Are you|
going (o be sampling for TCLLP? Iry and better explain your decision logic|
for sampling for IDW versus your section on excavated material. It is hard|
to decipher the difference in how it is written. TLook to write it for clarity.

Concur. The text in section 3.5 pertaining to IDW purged groundwater has been
revised to read; "Purged groundwater from development and sampling activities will
be collected in a 1,000 gallon portable tank and managed by Bhate. At the
conclusion of sampling activities the water within the tank will be sampled for VOCs,
SVOCs, TAL metals, PCBs, pesticides, herbicides, tritium, and perchlorate. The|
analytical results will be compared to the HAFB Wastewater Treatment Plant
(WWTP) pretreatment standards. 1f all of the results are less than the pretreatment
standards, the purge water will be discharged to the HAFB sanitary sewer system. If]
any of the results are above the WWTP pretreatment standards, the purge water will

then be shipped offsite for compliant disposal. "
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RESPONSE TO COMMENTS

Voluntary Corrective Measures Work Plan

Multiple Sites
Holloman AFB, New Mexico
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19

Recommend thinking over and inserting some other decision logic as to
how you are going to excavate and sample. You are stating that you are
going to excavate at four sites when you have not vet gotten back the
results. State what levels you are going to be using to decide on excavation.
What are you going to do if these sites come back with numbers below
those levels? We do not want to get ahead of ourselves with assumptions,
yet if we want to make assumptions, it would be beneficial to make
assumptions on both sides of the spectrums.

The sampling frequency for overburden, stock pile, and excavation sampling present|
in Table 4-1 is based on NMED guidance. Based on the analytical results obtained|
from previous investigations (presented in Section 2), the current SSLs (NMED, June|
2006) have been exceeded for TPH and other chemicals of concern at each of the four|
sites (OT-03, OT-20, OT-37, and OT-45). It is assumed that source area
excavation/removal based on the historical data will facilitate closure with NMED.
The additional investigations being conducted at these sites will primarily assist in|
defining the source area boundaries at each site (OT-20, OT-37, and OT-45).

20

4.1

Please elaborate on why you are taking your TCLP soil samples prior to
excavation versus post-excavation. Per 40 CFR 261, you may use your
total values in lue of TCLP sampling. If you are planning on doing TCLP
sampling, collect your sample post-excavation to get a representative
sample of the waste. Soil that is in the ground in not necessarily considered
waste.

As a condition of the HAFB Groundwater Discharge Permit (DP-1446) petroleum
contaminated soil must be analyzed for by TCLP for VOCs, SVOCs and metals prior
to treatment at the FT-31 landfarm. Additionally, a characterization TCLP sample is
collected from the non-PCS source areas to meet the waste acceptance criteria for
potential offsite disposal facilities.

21

5.1

Concur. The following sentence has been added to the text after the second sentence

Clarify if the excavation samples are going to be composite or not. Even iff(Section 5.1), "Excavation soil samples for chemical analysis will be collected as

it is in the SOP, it would be beneficial for clarification if it is also stated
here with a reference to the SOP.

discrete (grab) samples from the trackhoe bucket as per Bhate SOP No. 1, Soil
Sampling and Subsurface Investigations, Section 7, Test Pit and Trenching
Procedures".

22

7.1

This paragraph is talking about the laboratory analysis for TPH being
below the SSL for the stockpiled soil and how it is being utilized for
backfill. Please clarify better and try and stay consistent with all this
language as to if the OVA is being used or if the off-site laboratory is being
used.

Concur. For clarification, the last sentence has been revised to read, "If offsite]
laboratory analysis indicates concentrations are below the SSI. for TPH (800 mg/kg)
and the SSL for each individual VOC and SVOC constituent, the stockpiled soil will
be used as backfill once the excavation activities are complete.”

23

8.2

When referring to the sample labeling, also reference section 3.4 and not
only the Basewide QAPP.

Concur. Removed reference to the Basewide QAPP and changed the last sentence in|
Section 8.2 to read, "Sample labeling will adhere to the format provided in Section 3.4
of this Work Plan."

24

Table 7-1

Please clarify in this table what the shaded and non-shaded areas stand for.

Concur. Added the following information to the Notes posted below the table: 1)
Shaded areas indicate proposed waste streams 2) Non-shaded areas are not proposed|
waste streams.

25

Figure 3-4

Please describe in the legend what the orange hashed area represents.

Concur. Added a orange hatched rectangle labeled "Extent of Previous Excavation”
to the legend in Figure 3-4

END OF COMMENTS
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Table 3-1

Proposed Additional Field Activities and Rationale
Accelerated Corrective Measures Work Plan

Holloman AFB, New Mexico
Bhate Project No. 9050361

Site Number/Name

Field Tasks

Sample Intervals

Well Specifications

Rationale

OT-20 Sewage Lagoons
Disposal Trenches

1 Trench 10 feet east of fence:
150-ft x 2-ft x 4-ft

0 to 2-ft bgs in line with grit
burial trenches for total of 3 soil
samples

NA

Define eastern extent of the three
sewage grit burial trenches
Characterize grit (source area)

9 Boreholes (~ 7 to 10 ft bgs)
2 Soil samples per hole

0 to 2-ft bgs and 4 -7 ft bgs
within the capillary fringe (18
soil samples)

NA

Define boundaries of sewage grit
trenches

3 New monitoring wells

1 Groundwater sample per well
(8 groundwater samples)

Well depth: ~ 10 to 15 ft bgs
Screened interval: ~5 to 15 ft bgs

Determine and quantify the
absence/presence of
groundwater contamination

If the investigation trench transects the grit trenches, a new trench will be dug to the east

Define extent of sewage grit
burial trenches

OT-32 Collapsed Former
Primate Research Institute
Sewer Lines

12 Boreholes (~25 — 35 ft bgs)

2 Soil Samples per borehole

Highest organic vapor reading
or mid-borehole depth (15 ft
bgs) and within the capillary

fringe (~30 ft bgs) for a total of

24 soil samples

NA

Determine the collapsed sewer
line location(s) (potential
contamination source areas) and
the extent of contamination

install temporary wells in the 12
boreholes

1 groundwater sample from
each well (12 groundwater
samples)

Well depth: ~25 to 35 ft bgs
Screened interval: ~25 to 35 ft bgs

Determine and quantify the
absence/presence of
groundwater contamination

OT-38
Test Sled Maintenance
Area

3 Boreholes within the perimeter of

the former cesspool area
(~20 ft bgs)
3 Soil Samples per borehole

5-ft bgs, 10 —ft bgs, and
capillary fringe (~18 ft bgs) for
a total of 9 soil samples

NA

Characterize the contaminants
from the former cesspool (source
area)

3 DPT Boreholes along leach pipe
@ 10 ft bgs
2 Soil samples per borehole

3-5 ft and 8-10 ft for a total of 6
soil samples

NA

Characterize potential
contamination from the leach

pipe

Sample 3 existing monitoring wells (MW-38-01 through MW-38-03)

To determine the current
groundwater quality

Bhate Project No.: 9050361
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Table 3-1 continued
Additional Field Activities.and Rationale
Accelerated Corrective Measures Work Plan

Holloman AFB, New Mexico
Bhate Project No, 9050361

Site Number/Name

Field Tasks

Sample Depths

Well specifications

Rationale

0T-45
Old AGE Refueling Station

15 DPT Boreholes (~ 5 ft bgs)
1 Soil sample per borehole

Capillary fringe (~4.5 ft) for a
total of 15 soil samples

NA

Delineate the extent of remaining
Petroleum Contaminated Soil

1 round of groundwater samples from five existing monitoring wells (MW 1, MW3, MW4, MW5, MW7)

Evaluate current groundwater site
conditions

S$5-12 Northeast Fuel Line
Spill Site

15 Boreholes (~ 5 - 7 ft bgs)
1 Soil sample per borehole

Visible gray staining or zone
with highest organic vapor
reading — If no staining or

high reading, collect sample
from capillary fringe (~5 ft

bgs) (15 soil samples)

NA

Delineate extent of PCS (source
area)

Collect 1 round of groundwater samples from the three existing monitoring wells (WL-12-01 through WL-12-03)

Determine current groundwater
quality at site

$S-18 Chromic Acid Spill
Area

3 Boreholes (~10 ft bgs)
1 Soil sample per borehole

Zone with visible yellow
staining (if no stain sample
from capillary fringe) (~5 ft

bgs) 3 soil samples

NA

Quantify extent of contamination
in the source area

3 Boreholes to be completed as
Monitoring Wells (~15 ft bgs)

Zone with visible yellow
staining or collect sample
from capillary fringe (~5 ft

bgs)

Well Depth: ~15 ft bgs

Screened interval: ~4 to 15 ft bgs

Delineate outward extent of soil
contamination

Collect one round of groundwater samples from each well (3 new wells and one existing well, 18W1) for a total

of 4 groundwater samples

Characterize the groundwater
onsite

RW-42 Radioactive Waste
Burial Site

4 Boreholes (~24 ft bgs)
3 Soil samples per borehole

Highest Radiation and/or
organic vapor reading - if no
significant readings,
samples will be taken from 8
to10 ft, 14 to 16 ft and 22 to
24 ft bgs

NA

Qualitatively and quantitatively
assess the absence/presence of
a variety of contaminants (to
determine if there is a source
area)

3 New monitoring wells

Collect 1 round of samples
from each well (3
groundwater samples)

Well Depth: ~55 ft bgs

Screened Interval: ~45 to 55 ft bgs

Characterize groundwater quality
at site

Bhate Project No.: 9050361
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Table 3-1 continued
Proposed Additional Field Activities and Rationale
Accelerated Corrective Measures Work Plan
Holloman AFB, New Mexico
Bhate Project No. 9050361

Site Number/Name Field Tasks Sample Depths Well specifications Rationale
Transformer Pads: 8 Boreholes (2 | 0 to 2-ft bgs and mid- Define the extent of soil
per pad) approximately 8 to 10 ft borehole (based on highest NA contamination around the four

OT-37 Early Missile Testing
Site

bgs (2 soil samples per borehole) | organic vapor reading)

concrete transformer pads.

Launch Pad Facilities: 8 Boreholes
(2 per facility) ~30 to 40 ft bgs (2
samples per borehole)

12 to 17 ft bgs and 27 to 32

ft bgs NA

Characterize potential soil
contamination associated with
each launch pad facility

Collect 1 round of
groundwater samples from
the 4 new wells and 6
existing wells

Install four new monitoring wells (1
per facility)

Well depth ~ 45 ft bgs
Screened interval: ~25 to 45 ft bgs

Characterize the groundwater
quality at the site.

Notes: ft = feet, bgs = below ground surface, NA = Not Applicable, DPT = Direct Push Technology

Bhate Project No.: 9050361
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Table 3-2
, . = Analytical Methods and Analyses Per Site

Accelerated Corrective Measures Work Plan
Holloman AFB, New Mexico
Bhate Project No. 90503861 ‘
Soil Sample Parameters OT-45 RW-42
VOCs 82608 21 24 15 15 15 6 12 16
SVOCs 8270C 21 24 15 15 15 6 12 16
TPH (DRO/GRO/ORO) 8015M 21 24 15 15 15 6 12 32
8 RCRA Metals 6010B and 7471A 21 - 15 - 15 - - 16
TAL Metals 6010B and 7471A - 24 - - - 6 12 -
PCBs 8082 21 - 15 - - - - 32
Organochlorine Pesticides 8081A 21 - - - - - - -
Chlorinated Herbicides 8151A 21 - - - - - - -
Tritium 906.0M - 24 - - - - 12 -
Perchlorate 6860 - - - - - - - 16
Hexavalent Chromium 7196A - - - - - 6 - -
Geotechnical Soil Sample / ' ----
Paramaters Method 01-38 0T1-45 55-12 S55-18
Moisture Content EPA 160.3M 2 2 2 2 2 2 2 2
Dry Bulk Density ASTM D2937 2 2 2 2 2 2 2 2
Specific Gravity ASTM D1429 2 2 2 2 2 2 2 2
Fractional Organic Carbon ASTM D2974 2 2 2 2 2 2 2 2
Groundwater Sample T -
Parameters Method 01-20 01-32 071-38 OT-45 S$8-12 $S-18 RW-42 0T-37
VOCs 8260B 3 12 3 5 3 4 3 10
SVOCs 8270C 3 12 3 5 3 4 3 10
TDS 160.1 3 12 3 5 3 4 3 10
8 RCRA Metals 6010B and 7470A 3 - 3 - 3 - - 10
TAL Metals 6010B and 7470A - 12 - - - 4 3 -
PCBs 8082 3 - 3 - - - - 10
Organochlorine Pesticides 8081A 3 - - - - - - -
Chlorinated Herbicides 8151A 3 - - - - - - -
Tritium 906.0M - 12 - - - - 3 -
Perchlorate 6860 - - 3 - - - - 10
Notes:
VOCs = Volatile Organic Compounds ORO = Oil Range Organics
SVOCs = Semi-volatile Organic Compounds RCRA = Resource Conservation and Recovery Act
TPH = Total Petroleum Hydrocarbons TAL = Target Analyte List
DRO = Diesel Range Organics PCBs = Polychlorinated biphenyls
GRO = Gasoline Range Organics TDS = Total Dissolved Solids

Bhate Project No.: 9050361 Page 1 of 1 Table 3-2



Table 3-3

Sample Containers by Sample Media
Accelerated Corrective Measures Work Plan
Holloman AFB, New Mexico
Bhate Project No:: 9050361

ANALYTE GROUP
{Method)
MEDIA TAL Metalsor .
TPH VOCs | SVOCs 8RCRA | Organochlorine | Chlorinated | pop. | perchiorate | Triium | Crvi | TDS
DRO/GRO/ORO (8260B) (8270C) Metals Pesticides Herbicides (8082) (6860) (906.0M) | (7196A) | (160.1)
(8015M) (6010B/7470A/ (8081A) (8151A)
T47T1A)
. 4 o0z glass . . 4 oz glass 40z 4 oz glass 40z
ol 8 oz glass jar Encore jar 8 oz glass jar 4 oz glass jar jar glass jar NA jar glass jar NA
1 3 1 1 1 1 1 NA 1 1 NA

40-mLvials | 40-mL |y oper | 0.5.L Plastic 1-L amber i-Lamber | _"F | 05LPlastc | Ot NA 0.5

(pre-tared) vials amber Plastic Plastic
Groundwater

1 3 1 1 1 1 1 1 1 NA 1
Notes:
TPH = Total Petroleum Hydrocarbons PCBs = Polychlorinated Biphenyls
DRO = Diesel Range Organics Cr Vi = Hexavalent Chromium
GRO = Gasoline Range Organics TDS = Total Dissolved Solids
ORO = Oil Range Organics oz = Ounce
VOCs = Volatile Organic Compounds mL = Milliter
SVOCs = Semi-volatile Organic Compounds L = Liter
TAL = Target Analyte List NA = Not Applicable
RCRA = Resource Conservation Recovery Act
Bhate Project No.: 9050361 Page 1 of 1 Table 3-3




Table 4-1
Excavation Sampling Frequency and Analysis
Accelerated Corrective Measures Work Plan
Holloman AFB, New Mexico
Bhate Project No. 9050361
S Requested
Sample Contaml_natlon Purpose Frequency Method/ Analyses
Type Profile Analyses Ti
ime
Every 25
T cubic yds OR every OVA/
’g'ct'rae'ei'ii'd 10 cubic yds IF the VOCs
9 total excavation < 25 (OT-03 and OT-45)
Overburden Un—lmpacted cubic yds Real Time
Soils Every 50
Field cubic yds OR every
Confirmator 25 cubic yds IF total UVF / TPH
y excavation < 50 cubic
yds
Every 200
) . Laboratory/
Stock Pile | Un-impacted Backfill cubic yds OR every | 1o 0cs “and
. Characterization | 100 cubic yds IF total 24 hours
(Overburden) Soils o . SVOCs (OT-03 and
(Lab validation) excavation < 100
; OT-45)
cubic yds
Laboratory/
TPH, VOCs, and
2 every 18 linear feet SVOCs (OT_(_)3 and
at mid-depth within OT-45);
Excavation Clean wall contamination zone TPH, VOCs, SVOCs,
! .1 | denoting extent Closure - ' and PCBs (OT-37); 7 days
Confirmation of excavation minimum of 1 per PCB
side wall if < 18 linear S
f organochlorine
eet .
pesticides, and
chlorinated
herbicides (OT-20)

Notes:

"The analytical methods for excavation confirmation sampling are based on historical site specific data. The list of excavation confirmation
sampling parameters for each site could increase based on the findings of the additional investigations.

yds = Yards

OVA = Organic vapor analyzer

VOCs = Volatile Organic Compounds

UVF = Ultra violet flourometer

TPH = Total Petroleum Hydrocarbons

SVOCs = Semi-volatile Organic Compounds

PCBs = Polychlorinated Biphenyls

Bhate Project No.: 9050361
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Table 5-1

Excavation Sample Collection Information
Accelerated Corrective-Measures Work Plan

Holloman AFB, New Mexico

Bhate Project No. 9050361

ANALYTE METHOD
Soil
Collection Metal (@) hlori Chiorinated TCLP Metal
Information efals . rganochlorine orinate etals
(8‘.",?(?3) (6010BI7470A/ (g’;’.,%g) (agr?nn) " ()si;’t'LrE ( Js%?sgg‘:)cs) (Egﬁ/:’z\'lzgg) Pesticides Herbicides (l;gast) (1311/6010/
7471A) (8081A) (8151A) 7000)
Non-
. . 40z preserved 40z . . . . 4 oz glass .
Container Encore 8 oz glass jar glass jar 40-mL vial glass jar 8 oz glass jar 8 oz glass jar 4 oz glass jar 4 oz glass jar jar 8 oz glass jar
(Terra-core)
Container
Quantity 3 1 1 1 1 1 1 1 1 1 1
Holding Time | 48 hours 180 days 7 days 7 days 14 days 14 days 14 days 14 days 14 days 14 days 180 days
Notes:
oz = Ounce
mL = Milliliter
TPH = Total Petroleum Hydrocarbons
VOCs = Volatile Organic Compounds
SVOCs = Semi-Volatile Organic Compounds
TCLP = Toxicity Characteristic Leaching Procedure
Bhate Project No.: 3050361 Page 1 of 1 Table 5-1




Table 5-2
Excavation Sample Analysis and Methodologies
Accelerated Corrective Measures Work Plan
Holloman AFB, New Mexico
Bhate Project No. 9050361
Analysis Soil and Groundwater
RCRA Metals EPA Methods 6010B and 7471A
VOCs EPA Method 8260B
(SVOCs) EPA Method 8270C
TPH (GRO/DRO/ORO) EPA Method 8015M
PCBs EPA Method 8082
Organochlorine Pesticides EPA Method 8081A
Chlorinated Herbicides EPA Method 8151A
TCLP VOCs EPA Method 1311/8260B
TCLP SVOCs EPA Method 1311/8270C
TCLP Metals EPA Method 1311/6010/7000

Notes:

TPH = Total Petroleum Hydrocarbons

VOCs = Volatile Organic Compounds

SVOCs = Semi-Volatile Organic Compounds

GRO = Gasoline Range Organics

DRO = Diesel Range Organics

ORO = Oil Range Organics

TCLP = Toxicity Characteristic Leaching Procedure
EPA = Environmental Protection Agency

PCBs = Polychlorinated Biphenyls

Bhate Project No.: 9050361 Page 1 of 1
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Table 7-1
Proposed Waste Streams
Accelerated: Corrective Measures Work Plan
Holloman AFB; New Mexico
Bhate Project No. 9050361

Waste Stream

Activity
Debris

Equipment
Decontamination

Excavation

Notes:
1) Shaded areas indicate proposed waste streams.
2) Non-shaded areas are not proposed waste streams.

PPE = Personal protective equipment

Bhate Project No.: 9050361 Page 1 of 1 Table 7-1



Table 10-1

Key Personnel and Responsibilities
Accelerated Corrective Measures Work Plan

Holloman AFB, New Mexico
Bhate Project No. 9050361

Name

Project Title/Assigned Role

Phone Numbers

Mr. John Hymer

Site Manager/SSHO

Work: (505) 491-9171

Mr. Jim Moore, P.G.

Field Team Leader/Senior Geologist
(Additional Investigation)

Work: (303) 929-4840

Mr. Frank Gardner, P.G.

Bhate Program Manager

Work: (303) 386-6454

Mr. Jim Moore, P.G.

Project Manager

Work: (303) 929-4840

Mr. Brian Muller, CIH, CHMM

Health and Safety Specialist

Work: (205) 918-4000

Notes:
P.G. = Professional Geologist

SSHO = Site Safety and Health Officer

CIH = Certified Industrial Hygienist

CHMM = Certified Hazardous Materials Manager

Bhate Project No.: 9050361
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Letter Report regarding Evaluation of P.O.L. Tetraethyl Lead Disposal Site, R.J.
Andreoli, 2Lt, USAF, BSC, August 1980.
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RAEPLY TO

ATTN OF.

SUBJECT:

TO:

DEPARTMENT OF THE AIR FOQRCE
USAF HOSPITAL HOLLOMAN (TAC)
HOLLOMAN AIR FORCE BASE, NEW MEXICO £8330

SGPM (Capt Sprester) 26 August 1980

Evaluation of P.O.L. Tetraethyl Lead D13posél Site

» C
| -
SG
TTH/CCE/wL/

TTH/CC
49 SUP/CC
IN TURN

1. Capt Forrest Sprester and Lt Robert Andreoli, Biocenviron-
mental Engineers, collected six soil samples from the Holloman
AFB Land Disposal site for POL tank sludges on 19 Jan 80. The
purpose of the sampling was to determine the concentration of
lead in the soil and compare the results to Environmental
parameters established by the U.S. Environmental Protection
Agency.

2. BACKGROUND. The land disposal site is located outside the
east p@rimeter fence of the POL storage facilities. It has
been utilized in the past to dispose of the sludge from fuel
storage tanks (AVGAS, JP-4, Mo-Gas) after cleaning. The exact
size of the disposal area has not been determined or the
quantity of sludge disposed of. The white soil surrounding
the site was highly gypsiferous having a pH of 8-10.

3. PROCEDURE.

a. The soill samples were collected from the surface, twao
foot, and three foot depths. Four of the samples were obtained
from the center of the disposal site and two outside of the
marked area. A plan view of the sample locations is shown on
Sketch 1.

b. A ship auger (one inch diameter) was used to obtain
the soil at depths of two and three feet.

c. The soil was placed in 150 milliliter glass containers
and shipped to the USAF Occupational Environmental Health
Laboratory, Brooks AFB, TX. for analysis for lead.

d. A visual inspection of the area was made and a photo-
graph of the disposal site was taken.

e. A so0il sample was obtained at a distance of 30 feet
from the disposal site. This sample was supposed to be used
to establish a baseline for lead in the soil for comparison.
However, the lead content was not indicative of normal soils.
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4. VISUAL FINDINGS: The contents of the .pit at. the disposal
site consisted of well-weathered rags,. some.iron.fragments,

and dark red, stained soil. The soil-was easily penetrated
using the auger to a depth of three feet with the stained soil
found throughout.the three foot depth. . It .is.assumed that the
contamination.extends beyond the.three foot soil horizon. The
goil immediately beyond the edge of.the stained.goill was pene-
trated only with a good deal of effort and was found.to be moist.

5. CHEMICAL ANALYSES. The findings of the chemical analysis
are listed on Table 1.

Table 1

Chemical Analyses for Lead of Soil Samples for
Fuel Sludge.lLand Disposal Site,
Holloman .AFB, New Mexico

Lead Lead Content
Content Parts per Million
Parts per Million . by Weight
Sample No. Sample Depth by Weight Typical* Range* ::,
1l Surface 3750
2 Three feet 1500
3 Two feet 152
4 Surface 1500 10 2-200
5 Two feet 172
6 Surface 550
7 Three feet 157
8 Surface 372
Mean Value 1019

*The Environmental Research Laboratory, Seolid.and Hazardous Waste
Research Division, Cincinnati, Ohio :

The sample locations arekshoﬁn in Profile on.Sketch 2.

6. DISCUSSION QOF RESULTS.

a. The common. lead. content of the.land disposal site and
its surroundings exceed.any natural. lead concentrations reported
in the literature. Soil studies for:Four. Corners, New Mexico
indicated a maximum of 5.8 parts per million background concen-
tration. Statistical studies in field geochemistry have reported ::>




mean values up to 28 parts per million. As can be seen from
Table 1, the mean value for the eight samples was 1019 parts
per million. ' -

b. Lead is a highly toxic element. However, lead poisoning
from natural sources such:. as plants is very unlikely. - The most
hazardous and most difficult to detect: without: sensitive chemical
Tnaéysis equipment is. through consuming water,contaminated with

ead.

c. The disposal:site does not comply with:the New Mexico
regulation for disposgal:for tetraethyl lead. - Under. the Resource
Conseryation gnd Recqvery Act (RCRA) Subtitle.C, the disposal
site is considered a. toxic waste site that does not meet the
minimum criteria required to.protect.the environment. An exemp-
tion could have ‘been applied for prior to.1979:for the site but
under RCRA the exemption would have become null and .void. Accor-
ding to Mr. Raymond Cisneros, New Mexico Environmental Improvement
Division,. the site must .be properly closed as soon as possible to
eliminate further surface.contamination.

7. CONCLUSION AND RECOMMENDATION.

a. The lead content of the soils at the tetraethyl lead
disposal site was far above what is normally found.in nature.
Due to site location it does. not pose an immediate . health hazard
but does clearly violate Federal and State Environmental Regula-
tions. The lead contaminated soil should be. excavated. and- placed
in 55 gallon drums. The estimated quantity. of highly contaminated
so0il will likely fill three or four. drums. . The filled drums
should be clearly marked as to their content.and disposed of
through a licensed toxic waste disposal. contractor.. The surround-
ing soil that has been contaminated by lead cecarried by runoff
waters, an area estimated to be 50 feet. in diameter,. should be
scrapped down to a depth of at least six inches and. the soil
trucked to the base sanitary landfill for disposal. The area that
has been excavated and scrapped should again be sampled for lead
content, All records.of closure must be maintained for a minimum
of five years. The excavated area should .then be backfilled with

soil to its original contour.

b. The extent of the migration of the lead.bas been kept to
a minimum due to the small ‘amount of rainfall in.the Holloman
area and the very low permeability of the soil.. The only way to
assure that the contamination will not continue to spread is to
dispose of the material as stated above.. The method described
will comply with Federal and State Regulations.. Once the mater-
ial has been removed, the signs must be removed and the Base
Master Plan must be modified to reflect the action taken to elimi-
nate the disposal area.
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‘c. Prior to removal.of the lead, notify the.:Base Bioenviron-
mental Engineer and Environmental:Coordinator of- the actions
intended. The Bioenvironmental Engineer will provide information
on protective equipment. required. by. the workers.who will be working
directly with the contaminated . soils.. The Environmental Coordi-
nator can provide assistance.in disposal of the containers through
a contractor.

8. Should you have any guestions pertaining to the above, please
call Environmental Health at.Extension 3303,

Ay

ROBERT J. ANDREQOLI, 2Lt, USAF, BSC Cy to: 49CsG/CC
Chief, Environmental Services 49CSG/JA
‘ TTH/SEG
49CSG/DEEV

2 Atch

1. Sketch 1 - Planview
of Sample Locations

2. Sketch 2 - Profile
View of Sample Locations
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Table 4-15

Lead Concentrations in Surface Sampling Adjacent to
POL Tank Sludge Burial Pit, Site 3

. HA-03-01 91JULH003-003 0-2f 43 (0.26)
l HA-03-02 9LIULH003-004 0-2n a8 027
HA-03-03 9LIULH003-005 0-2f 52 (025)
i l HA-03-04 91JULH003-006 0-2n 32 (026)
| HA-03-05 91JULH003-007 0-2k 24 (028)
} l HA-03-06 91JULH003-008 0-21t 39 (025)
\ HA-03-07 91JULH003-009 0-21 29 (0.28)
‘ HA-03-08 91JULHO003-010 0.2 23 (0.30)
| ' HA-03-09 91TULH003-011 0-21t 8 (28)
. HA-03-10 9LIULHO003-012 0-21 78 (0.56)
) -‘ HA-03-11 9UULH003-013 0-15n 55 027
, HA-03-12 91JULH003-014 0-2h 28 (0.29)
I I HA-03-13 9ULH003-015 0-15K 54 (0.28)
HA-03-14 91JULHO003-016 0-1.7h 1.7 @.31)
? l HA03-15 91JULH003-017 0-2f 33 ©31)
; HA-03-16 9UULH003-018 0-21f 24 (029)
1
i
.
i

‘ ' 4-66



Table 4-16

Concentrations of Inorganic and Organic Analytes
in Site 3 Soil Samples

l G ~ [ HOLE W, 2
DRILLING LO MW-03-01 |Z
PROJL : SPELTOR w2
" HOLLOMAN AFB RI/FS " HIHL 2 ‘S
. PELD SCREENMG | GEOTICH SANPLE | MLYTICAL uow .
100 ] DESCRIPTION OF MATERALS RESIATS O CORE BOX MO, | SaNPLE Wb, COUNTS: REMARYS /RECOVERY
b € [} L] ' # h
~{CLAY, as gbove. 5.0/5.0 1t b
11— —
s /,’ /4 L -~ -
’ g p—

S, ZISANDY CLAY: light brown (SYR8/4), dry. -

- : by - Water level at 16.5 }—~

r,/,/’ 12 - medium to low plasticity. %CL) 1. bgt. vel a
g -
7 7 ] - -
s — -
Ll 1. 13 ..,1§I.|; SARD: madium grey (N5), Ory, poorty DH=140ppm ;
-} _'L —]9roded, very fine grained, sloined grey, -
L1 1-11 “Jchemical odor. {SM) -
. . b -q —

A4 =

41 — [

. 1. : -
by 15— —
11 ] —
.1 — —
S e —
. —{SAND: medium grey (N5), wet, fine o |0H=130PPm | MW-003~001 ch::cnmcu. —
B 17 dium gnlnad. medium groded, bedding : SAMPLE: 16.5~19.0 [
- TIplonss. (5P) it P~
o = =
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ELEVATION GROUND WATER

PRQUECT
HOLLOMAN AFB RI/FS
DAYE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Station)
Q5 SEPT 91 1430 1830 ,
ELEVATION TOP OF CASING SIGNATURE OF INSPECTOR/INSTALLER
4094.18 / HTH
DRILLING. METHQD WELL NO. (as shown on drowing: title and file numbaer)
HOLLOW STEM AUGER MW-03-01
(ALL MEASUREMENTS FROM GROUND SWRFACE)
PROTECTIVE CASING
TYPE OF
PROTECTIVE CASING: Sieel Lockbox
.] TOP OF WELL ——r GROUND SURFACE
PROTECUIVE POSTS ————————— STIC';-UN 2.6
CASING . T Tk mmep———— CONCRETE, PAD
DIAMETER: __ 2 in, N /' y PROEH : MiN._ 4.0 THICKNESS
beed
‘g TYPE OF PIPE JOINTS: Flush Thragdad ; Tign
o SCREEN DlA.: _2 in,
13.3 o | 3 TYPE OF BUANK casing: _PVC so1 wio™: _0.010 Tn.
- w
- Type | Portland SCHeouLE: 40
5 BACKRLL/GROUT cyepm,n, MATERIAL: X Pve OsTaness
4
S TOP OF SEAL 5.7 1. bgl [J OTHER (DESCRIBE)
< mee o sea: 1/4° 8 ite Pellets
TOP_OF FILTERPACK 8.7 ™
TOP OF SCREEN g - 10.7 1. bgl
=t ILTERPACK MATERIA
o
é R Tvpe:_16—40 Colorado Silica_Sand
x T f- =K
?g  FILTER PACK 3 BACKFILL METHOD: Tremie through
9.5 |34 Be= auger
13 =
£ moown
BOTTOM_OF WELL ] 20.6 . bg)
TTOM_OF . bgl
BORING DIAMETER
WELL DEVELOPMENT W, R v MARY

METHOD: _See well developmen! record
TIME SPENT DEVELOPING:

VOLUME OF WATER REMOVED:

VOLUME OF WATER ADDED:

OESCRIPTION OF PREDEVELOPMENT WATER:

DESCRIPTION OFf POST DEVELOPMENT WATER:

et e et e

WATER (EVEL MEASUREMENTS
DATE/TIME/LEVEL 05 SEPT 91/1600/13.3 ft bg!
04 NOV 91/1533/14.15 ft. bmp

DEPTH FROM TOP CASING
AFTER DEVELOPMENT:

F2324
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Figure 4-28. Trench and Soil Boring Locations for Site 20

|
4-196 b

W




Table 4-43

Concentrations of Inorganic Analytes in Site 20 Waste and Soil Samples

SW6010 - Metals (mg/kg)
Cadmium 5@ ©91) ND (0.96) 16@ 097) ND 1.0 14@ (0:95)
Chromium 20 (1.8) 76 @ (19) n 1.9 2@ 20 n e
Copper 140 (3.6) ND (3.8) 58 39 ND (4:0) ND (38)
Nickel 9.7@ (3.6) 64 @ 38 86 @ 39) 45 @ (4.0) 7@ (38)
'S Silver 35 .8 ND 1.9 15 (1.9 ND (2.0) ND 1.9)
§ Zinc 180 3.6 18@ (3:8) 200 39) 5@ (4.0) 34 38)
SW7060 - Arsenic (mg/kg) 22@ (1.5) ND %) 23@ 1.6) 24@ Qan ND n
SW7421 - Lead (mgfkg) 48 (28) 1.7 (033) 34 (30 13@ ©:32) 5.4 0.32)
SW7471 - Mercury (mg/kg) 17 (0.056) ND {0.069) 25 (0.060) ND (0.060) ND (0.060)
SW7740 - Sclenium (mp/kg) 086 @ (0.46) ND (0.54) 067 @ (0.50)° ND 0.54) ND 053)

NOTE: Table prescnts only constituents detected in soil at this site.
@ = Mcasured result is less than five times the detection limit,
ND = Not Detected, at the reported detection limit.
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Table

4-44

Concentrations of Organic Analytes in Site 20 Waste and Soil Samples

SW8080 - Organochiorine Pesticides and PCBs (ug/kg)

4,4-DDE 52X 6 ND (0.68) ND (130) ND (0:68) ND 7).
Aldrin 32X (62) ND (0.68) ND (130) ND (0:68) ND 7
Endosuifan 1 ND (19) ND 29) ND (390) ND @20) 430 X@ (200)
Endrin Aldehyde 48X@ (12) ND (1.9) ND (260) ND 1.4y ND (130)
Heptachlor cpoxide 18 X@ (62) ND (0.68) ND (130) ND (0.68) 5000 X (67
PCB-1254 99 C (120) ND (14 2200 J (2600) ND (14) 4800C@ (1300
gamma-BHC uUce 62) ND (0.68) ND (130) ND (0.68) ND (67
SWS8150 - Chlorinated Herbicides (ug/g)
Dicamba ND a7 ND as) ND (18) ND @a8) 220 (18)
SWS8240 - Volatile Organics (ug/kg)
Benzene ND (120) ND (140) ND (130) ND (140} 681 (130)
Methylenc chioride 480 B@ (120 760 B (140) 570 B@ (130) 450 B@ (140) WB@  (130)
Toluenc 351B (120) 1938 (140) 1138 (130) 1238 (140) 45IB. 130
Xylenes ND (120 ND (140) ND (130) ND (140) %3 (130)
SW8240 - Volatile Organics, TIC List (ug/kg)
Octanat ND 0 ND 0 ND 0 ND 0 180 o

NOTE: Tablc presents only constituents detected in soil at this site.
X = SW8080--Prescnce of analyic confirmed by second column analysis, but quantitation was not confirmed; ND = Not Detected, at the reported detection limit;
@ = Measured result is less than five times the detection fimit; C = Presence and quantitation of analyte confirmed by second column analysis; J = Detected betow the
detection limit; B = Analyte detected in laboratory blank analysis, no blank subtraction performed; TIC = Tentatively identified compound.
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Table 4-45

Soil Analytes Detected Above Risk-Based
Action Levels at Site 20

0L BESHIS UMB/Re

Heptachlor epoxide SB-20-03 5 X 0.08
Lead SB-20-01 48 32
Lead SB-20-02 34 32
PCB-1254 SB-20-01 099 C 0.09
PCB-1254 SB-20-02 22 ] 0.09
PCB-1254 $B-20-03 48 C@ 0.09

Note: Result units were changed to match action level units foc this table.

X = SWB080—-Presence of analyte confirmed by second column analysis, but quantitation was not confirmed.
C = Presence and quantitation of analyte confirmed by second column analysis.
J = Detected below the detection limit.

(@ = Mecasured result is less thap five times the detection limit.
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DRILLING LOG T 3
« el $8-20-01
-GN R pADIAN CORPORATION 2 DRUNG STCHTRETR SOUTHWEST ENG INC |9 gums
*MITOLLOMAN AFB RI/FS FOR 29 SITES[*'™™ 20
MDD ART VALTIERRA b NDRTACTIRGTS DESGUION OF DR 10 LOW—-STEM AUGER
- - o HOLE DiA; 7.5 MRULUIN  665374,56(Y), 545686.32(X)
' . 1 SR BN 4042.78
9. DATE STARTED 1 SEP 91 11. DATE Mm|)1 1 SEP 91
12. OYEMIRDEN THICKWESS 15, DEPTH GROUNDWATER ENCOUNTERED
13, DEPTH DRILLED INTO ROCK T6. DEFH 10 WATER AMD ELAPSCD T AFTER DRALIWG COMPLETED
MTOWDEPTH OF BOLE 4 () gy 17. OTHER WATER LEVEL WEASUREWENTS (SPECITY)
14 GEOTECHNCAL SANMLES DISTURBED UNDISTURBED 19, T0TAL NUMBER OF CORE BOXES
20. SANMES FOR CHEACAL ANALYSIS voC NETALS QTHER (SPtoary) QRHER (SPECIFY) OTHER (SPECHYS | a1, 2&1& %u
z
22 DCPOSITION OF WOLE BACKALLED WONTTORING WELL OTHER (SPECHY) ] 23. SIGNATURE OF NSPECTOR
GROUT TAC
FIELD SCRENMG | GEUTECH SAMPLE | ARALYTICAL mow
DEPTH OESCRIPTION GF MATERULS RESULTS OR CORE BOX N0, | SAWPLE WO. |  COUNTS REMARKS /RECOVERY
0 b 3 [] ’ t 9 h
ilqi ~fFiLi: to 0.4 ft composed of SILT, moderatd 1.3.23 f2.0/2.0 0 —
i ~Jorange pirk (TR 8/4), soft. (ML) —
AR WASTE grit: moderote brown (5YR 4/4), 91JULHO20 -
% B dry, soft, well groded. -Q01 -
‘ SILY: toyer 0.7 Yo 1.3 fY then —
WASTE fo 1.9 ff, then -
2 SILT: moderats oronge pink (S5YR 8/4), 91JULH02011,4,4,5 [2.0/2.0 —
soff, non—plostic, slighlly moist. (ML) ~002 L
11 3‘35&?7 SAND: ligh! brown (5YR 6/4), solt, -
",1{ 1 _qmoi:'. poorly graded. (SM) —
2 O ¥ [ 0= 4.0 E—
5] —
6—] —
7 —
8—] —
93— e
- [—

[ HOLLOMAN AFB RI/FS FOR 29 SITES

WU 5B-20~01
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DRILLING LOG M eB-20-02 |
I CWPATMIE DADIAN CORPORATION | M sieoimucoe SOUTHWEST ENG INC Sl e
* MITHOLLOMAN AFB RI/FS FOR 29 SITES|*“™™ 20
S WA IF BB A DT VALTIERRA CWFIETHER DSEAN o ORL HOLLOW-STEM AUGER
T 5 08 FS i o LM o CREGR% 665397 04(Y), 545673, 24(X)
i) sumct ﬂm‘fm 4042 90
BWESML g1 ggp g MMM SEP 91
12. OVERBURDEN THICKNESS 15. DEPTH SROUNDWATER ENCOUNTERED
1. DEFTH DRLLED MTO ROCK J5. DEFIH 10 WATER AND CLAPSCD TWE AFTLR ORALING CONPLETED
M. TONLDOTH OF HE o () £y 17, OTHER WATER LEVEL MEASUREMENTS (SPECIFY]
16, GEOTECHIICAL SAWPLES DISTURBED l UNDISTURBED 1. TOTAL NUNBER OF cqtt BOXES
20 SAVPLES FOF CHEMICAL AULYSS - Yo s OIVER (SPOCFY) | OVHER (SPECHY) OTER (SPEGY) ] 2. gm oRE
X
22. DEPOSITION OF HOLL BACKFILED MONTORING WELL OTHER (SPECHY) | 23. SIGNATURE OF MSPECTOR
GROUT IAC
DEPTH UESCRIPSION OF MATERLS rmﬂélc?éﬂm Ocltoglu{' m S‘:!um cﬁUmNTS REMARKS /RECOVERY

4 . 1 9 h

111

FILL & WASTE: mixed lay-r:

FILL, 3illz lighi brown (SYR 6/4)
WASTE grit: modergte brown (5YR 4/4)
0o 1.3 then

p——

.
NS
‘

Sp——

~N

t
Ii
SANDY SILT: light brown {5YR ©74), soft,

moist, nen=plastic, gypsum moftling. (ML)

91JULH020{2,4,5,6 2.0/2.0 1
~003

91JULHO20
=004

(5. L (7]
llllLLllll'lltl 1

[+ ] ~ [
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w

0= 2.0 #
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MY HOLLOMAN AFB RI/FS FOR 29 SITES
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DRILLING LOG ity g
. " : SB~20-03 |*
I Ul M RADIAN CORPORATION P PN ST SOUTHWEST ENG INC |3 sms
), ; LOCATIO
"PHOLLOMAN AFB RI/FS FOR 29 SITES|**™ 20
S RAME OF DRILLER = [T \ F 1
%8 ART VALTIERRA VANTACTUREYS OESGATON OF RLL 1 OLLOW~STEM AUGER
- 2 B r——
1.'5¢s wo Trves o DRkG | BOREHOLE DIA: 7.5 8. HOLE LOCATION
AND SAMPUNG EQUIPHENT ; 665441.28(Y), 545643,53(X)
9. SURFACE ELEVATION '4042 15
10, DATE STARTED l 1 SEF 91 11, DARE m1 1 SEP 91
12. OVERBURDEN T
HCKNESS 13. DEPTH GROINTWATIR EMCOUNTERED 5 & ¢4 bg!
13. DEPTH DRLLED WTO ROCK 16. DEPTH 1O WATER AMD FLAPSED TINE AFTER DRALING OOWPLETED
WOTWLDOTHOF B 44 0 g4 17, OTHER WATUR LEVEL MEASUREMENTS (SPECHY)
V3. GEOTECHNICAL SAMPLES DISTUREED UNDISTURSED 18, TOTAL WAMER OF CORE BOYES
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2
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L ~{moist, fine groined. (SM) —
.. x 1—: WASTE: composed of fecal masses, . .
J ] -~ 91JULHO20) ! tee |
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] VOAs sample =
K collgcted from 2.0 |
. ft 1o 4.0 f! -
- L
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-+ 8} 5——SLUDGE: black (N1) fo 5.4 f1, then —
A E r TISILTY SAND: light brown (5YR 6/5), wef, -
'lll _d3cft, fine groined, gypsum crysiols. (SM) L
e GTWASTE: black sand, sludge to 6.5 ft, ?,7.2,2 2.0/2.0 ft ——
A Jorey sond to 7.4 i, then biock. -
' r ;‘:' 7 a]wat sandy siudge. -
o . water ot 7.5 1t bgl [
." i sl 37 :—_
4 ) 9T)SILTY SAND: light brown (SYR 6/4¢), soft, 1,2,2.2 2.0/2.0 —
1 “lscturated, fine groined. (SM) outside of SS p—
y — covered with wasts
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s. Bite No. 30--Grease Trap Disposal Area

The grease trap disposal pits (overall score
of 43) are located west of the fire department training
area. From 1972 to 1979, shallow trenches were dug and
reportedly received wastes from base grease traps, oil/water
separators and grit from the wastewater treatment system.
One interviewee indicated that quantities of various
pesticides (diazinon, malathion, pyrethrum) were also
disposed of here, but this could not be verified.

The site was assigned a waste characteristics
score of 70 due to the large suspected quantities of
hazardous materials that may have been disposed of at the
site. A pathways subscore of 48 was assigned primarily
because the nearest surface water is located more than
2,000 feet from the site.

t. Site no. 32--Collapsed Sewer Lines from the
Primate Research Area

Approximately 3,000 to 4,000 feet of sewer
lines from the primate research institute were suspected of
being corroded, with certain portions thought to be totally
collapsed from the early 1960's to 1981 when the lines were
repaired. During the period when the lines were badly
corroded/collapsed, quantities of carbon~14, iodine and
tritium tracers as well as solvents were suspected of exfil-
trating into the groundwéter. The quantities of solvents
and radioactive isotopes utilized by the institute is small,
however, no specific information was available as to the
amounts of these materials that could have entered the
shallow ground water.

IV - 61
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Due to the fact that small confirmed
gquantities of hazardous waste were discharged into the soils
and groundwater around the sewer 1lines, the site was
assigned a waste characteristics subscore of 60. Primarily
due to a surface drainage ditch being less than 50 feet from
the sewer lines a pathways subscore of 57 was assigned.

u. Site No. 33--Cooking Grease Disposal Trenches

During the helicopter overflight conducted at
the base, survey team members observed several shallow
trenches located north and west of the fire department
training area. Bioenvironmental engineering personnel later
identified these trenches as being the disposal site for
cooking greases from base kitchens. Since no hazardous

waste is known to be disposed of at this site, the area was
not rated.

V. Site No. 34--Spent Munition Burial Site

Excavation pits are utilized for the disposal
of all spent munitions rounds detonated by the EOD. The
pits are examined carefully to ensure no live rounds of
ammunition are contained in them prior to backfilling.
Since no hazardous waste materials are associated with the
disposal operations, it was not rated.

\ Site No, 35--Spent Solvent Disposal Area

One interviewee indicated that spent solvents
and radioactive tracers were disposed of on the ground near
the Central Inertia Guidance Test Facility and ignited. This

disposal practice was said to have occurred intermittently
since the 1950's.
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TABLE 1

CHEMICAL SAMPLING EVENTS
HOLLOMAN AFB, NEW MEXICO
PHASE II, STAGE 1

OIL & GREASE, clé amp

SITE TOC2 AND TOX  PHENOLICS PESTICIDESD TRACE METALS  TRITIUM
1 W W W wc —_
50 1W, 58 W, 58 W — -—
51 W, 68 M, 6S -— - -—
13 -— — - 1wd, 6se -
18 - - - 1WE, 638 -
32 8S - — - 8s
31 1w, 9§ 1w, 95 — 1wh, 9si —

Note: W = water sample, S = soil sample.

aS0ils not analyzed for TOC.

baldrin, DDT isomers, dieldrin, endrin, heptachlor, heptachlor epoxide,
lindane, methoxychlor, diazinon, malathion, parathion.

CArsenic, chromium, cadmium, lead, nickel, silver.
dArsenic.
€Total arsenic by EP toxicity extraction.
fTotal chromium and hexavalent chromium.
8Total chromium and hexavalent chromium by EP toxicity extraction.
hTotal lead.

iTotal lead by EP toxicity extraction.

15]
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TABLE 5

SUMMARY OF CONSTITUENTS ABOVE DETECTION LIMITS IN SOIL SAMPLES
(CORRECTED FOR PERCENY MOISTURE)

PARAMETER
BORING/WELL NO. TARBON-14 ARSENIC® —LEADT — DOIL .AND GREASE TOX PHENOLICS
AND DEPTH (pCi/@)  (mg/l)  (mg/L) (na/kg)  (ma/ka) _ (ma/kq)
Standarad - 5.0 5.0 — — -
Detection Limit — 0.01 0.01 7 5.0 1
1381, 0-1° - 0,04 - - - -
3181, 5-6.5 — - c e 8.2 c
3181, 7.5-9° — - c 40 ¢ c
3182, 2.5-4" - - c c 7.7 c
3182, 5-6.5' - - c 25 7.5 c
3182, 7.5-9! - - c 32 7.4 c
31W1, 2.5-4' - - c c 8.1 1
31Wl, 5-6.5 -— — c 44 42.5 c
31wWl, 7.5-9° — -— c c 7.1 c
51B1, 5-6.5' -~ — — 39 7.0 c
5181, 7.5-9' — — - c 30.3 c
5181, 10-11.5' -— -— -— [ 9.0 c
51W1, 5-6.5' - - _— e 50.0 c
S1wl, 10-11.5' — - - c 6.4 c
32B1, 10-11.5' 2404194 -— -— c c —
3282, 7.5-9' c — -— 16 c —-—
3282, 10-11.5* c - — c 24.7 —
3283, 10-11.5 c - - c 7.7 -
3284, 7.5-9 -— - -— 9 c -
3284, 10-11.5' c — — 15 8.0 -
50Bl, 5-6.5' - -— - 1192 c c
5081, 7.5-9! - - - 4265 c c
SOWl, 5-6.5°' - -— — 160 c 17
50Wl, 7.5-9' -— - — 3700 c c
50Wl, 10-11.5' — —_— — 1143 c c

8Samples have been extracted for EP toxicity according to Methad 1310 published in
USEPA Publication No. SW-846.

bfederal Resource Conservation and Recovery Act of 1982 and New Mexico Hazardous
Waata Management Regulations sra nearly identical,

CDanotes value less than the limit of detection.

(41)



DEPTH IN FEET
o
I

HOLLOMAN AFB
BORING 32-B|

NOTES:

T

LIGHT TAN TO PINK FINE SAND WITH GYPSUM

WITH SOME CLAY (DENSE)

WITH GREENISH-GRAY FIRE SAND

«0,=16.5"

0.0

D B M AR D W e ek - ——— —— —— — ——— Witk amin Sty o . S

REDDISH~=PINK GYPSUM CLAY (VERY STIFF)

1. WATER ENCOUNTERED DURING DRILLING AT 9.8 FEET,

2.

HMu READINGS WERE NOT RECORDED DUE TO

EQUIPMENT MALFUNCTION,

LOG OF BORING

Dames & Moore

PLATE C-l4




DEPTH IN FEET

20 ]

HOLLOMAN AFB
BORING 32-82

PINK VERY FINE SAND WITH TRACE CLAY

WITH SOME GRAY CLAY (DENSE)

T.D.=16.5'

o o . " — —— — — ————— w— —— v — e ——— ——

0.0

REDDISH-PINK GYPSUM CLAY (VERY STIFF)

NOTES: 1. WATER EHCOUMTERED DURING DRILLING AT 10.2 FEET.

2. HNy READINGS WERE NOT RECORDED DUE TO
EQUIPMENT MALFUNCTION.

LOG OF BORING

Dames & Moore

PLATE ¢-I8




DEPTH IN FEET

20

HOLLOMAN AFB
BORING 32-83

WITH PINK VERY FINE SAND

0.0

TAN VERY FINE SAND WITH SOME TO TRACE CLAY

PINK MOTTLED SAHNDY CLAY

WITH GYPSUM (STIFF)
| T.D.=16.5'

10:0

NOTES: 1. WATER ENCOUNTERED DURING DRILLING AT 9.7 FEET.

2. HNy READINGS WERE NOT RECORDED DUE TO
EQUIPMENT MALFUNCTION,

4

LOG OF BORING

Dames & Moore

PLATE C~i6
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DEPTH IN FEET

0
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20—

HOLLOMAN AFB
BORING 32-B4

9/2,8184

TAN TO LIGHT BROWN GYPSUM CLAY

RED TO PINK VERY FINE SAND WITH CLAY

9.%'

GREEN!SH-GRAY SANDY GYPSUM CLAY

GRADES PINK WITH NO SAND (STIFF)

' T.D.=16.5"

NOTES: 1. WATER ENCOUNTERED DURING DRILLING AT 14,3 FEET,

2. HNy READINGS WERE NOT RECORDED DUE TO
EQUIPMENT MALFUNCTION,

LOG OF BORING
Dames & Moore

PLATE -7
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Portions of: Chemical Data Acquisition Plan (CDAP), Investigation of Four Waste Sites,
Holloman Air Force Base, NM, Radian Corporation, 2 February 1993
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DCN 93-269-069-23-01
RCN 269-069-23-04

CHEMICAL DATA ACQUISITION PLAN (CDAP)

INVESTIGATION OF FOUR WASTE SITES
HOLLOMAN AIR FORCE BASE, NM

Prepared for:

49 SG/CEV
Holloman Air Force Base, NM

and

HQ ACC/DEVC
Langley Air Force Base, VA

Prepared by:

Radian Corporation
8501 N. MoPac Boulevard
P.O. Box 201088
Austin, Texas 78720-1088
512/454-4797

Under Contract No. DACW45-91-D-0018 with:
US Army Corps of Engineers

Omaha District
Omaha, Nebraska

2 February 1993
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Appendix A-4-2

Portions of: Draft Final Preliminary Assessment and Site Investigation Report,
Investigation of Four Waste Sites, Holloman Air Force Base, NM, Radian
Corporation, November 1993
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Sectlon 6

Slte OT-35—Spent Solvent Disposal Area

Investigation of Four Waste Sies
Holloman Alr Force Base, NM

Section 6

SITE OT-35—SPENT SOLVENT

DISPOSAL AREA

. | ection 6 details the results of the IRP
site investigation for Site OT-35.

6.1 Site Description

The Spent Solvent Disposal Area is
located near the Primate Research Labo-
ratory (PRL). Spent solvents containing
radioactivetracers (carbon-14and tritium)
had reportedly been disposed of intermit-
tently on the ground at the site since the
1950s. Information obtained during the
literature search was supplemented by a
site visit with Mr. Harry Ridge, a long-
time PRL employee.

New PRL facilities have been under
construction near the former solvent
evaporation area since 1991. The area sus-
tains heavy vehicle traffic and appears to
have been graded. Site features are illus-
trated in Figure 6-1.

6.2 Site Investigation
This investigation focused on three
principal areas of possible contamination:

O An area of stressed vegetation
behind Building 1264 (BH-35-01);

® A slightly vegetated area near
Building 1269 where stained soils
were observed (BH-35-02); and

® An area several hundred yards
south of Building 1269 that was
identified as the former solvent
evaporationarea where spentsol-
vents were set outin evaporation
pans for disposal (BH-35-03).

Condral Back, ¥
e o rstgrd, (e
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ot FnbllhyD oot
D_ D 7 Sits

Putential 3pit e/
AN Formes Sotvent
N ? tvapacetien Ares)
\ [ o] ’
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“

3

’
12077 w343

Feot Badiiani

Figure 6-1 Site OT-35 Features

A total of six samples were collected
at Site OT-35 and submitted for chemical
analysis. Table 6-1 lists the nature of the
contaminants of concen, types of samples
collected, and a summary of results for
Site OT-35. A background sample was
collected approximately 500 ft northeast
of the site and analyzed for alpha, beta,
and gamma radioactivity only. Seil bor-
ing locations are shown in Figure 6-1. The
results of soil analyses for radioactivity
are summarized in Table 6-2.
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Investigation of Four Waste Sites
Holioman Alr Force Base, NM

Section 6

Site OT-35—Spent Solvent Disposal Area

Table 6-1
Site OT-35 Investigation Summary

Suspected Contaminants  Types of Samples Collected Results Summary
Solvents with Two samples each No VOCs detected;
radioactive tracers from three soil borings at Gross alpha, beta, and gamma
potential source areas radioactivity detected at
background levels.
6.3 Geology and Hydrogeology permost unit. Interbedded lenses of sand

The subsurface conditions at Site OT-
35 were defined by direct sampling and
observation of the drilling operations for
three soil borings. Drilling logs located in
Appendix B provide a detailed descrip-

and silt, ranging in thickness from 1 to 6 ft,
occur within the clay layer. The clay layer
grades into clayey sand in the southern
portion of the site.

tion of site stratigraphy. 5.4  Conclusions
641 Presence or Absence of
To correlate and interpret site stratig- Contamination

raphy, cross section C-C”, shown in Fig-
ure 6-2, was constructed from the boring
logs for Site OT-35. The location of the
cross section is shown in Figure 6-1. Site
stratigraphy consists primarily of two
broadly defined lithologic units. The up-
permost unit consists of 10 ft of silt and
silty sand; 25 ft of clay underlies the up-

Detected radioactivity levels were
comparable to levels in the background
sample. Radioactivity levels were also
compared with Waste Acceptance Criteria

for Radioactive Solid Waste Disposal at SW

SA-6 (Oak Ridge National Laboratory
{ORNL]}, 1993). Noneof theradioactivity
levels detected in Site OT-35 soils samples
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Figure 6-2. Site OT-35 Geologic Cross Section
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Section 6

Site OT-35—Spent Solvent Disposal Area

Investigation of Four Waste Sites
Holloman Alr Force Base, NM

Table 6-2
Concentrations of Inorganic Analytes in Site OT-35 Soils
E901.1—Gamma
SW9310—Gross Alpha and Gross Beta (pCi/g) Radiation (pCi/g)
Depth Gross Alpha Gross Beta Total Gamma
Location v Result (RL) Result (RL) Result (RL)
BH-35-01 0-2 21.21 (3.97) 19.08 (5.18) 0.33 100y
25-27 1508 (3.83) 19.51 (5.15) ND (100)
BH-35-02 2545 401 (3.52) 58 (543 ND (100)
10-12 1206 (3.51) 1794 (G.47 ND (100)
BH-35-03 0-2 6.61 (3.16) ND (5.05) ND (100)
57 ND (3.0) ND 55 ND (100)
BH-35-04 0-2 787 (2.93) 595  (5.61) ND (100)

Note—RL = Reporting limit. ND = Not detected.

exceeded ORNL criteria. Radioactivity,
therefore, is not a problem at the site. No
VOCs were detected in site soil samples.
There does not appear to be any contami-
nation at the site.

6.42 Significance of Contamination
Although there does not appear to be
any contamination at Site OT-35, Figure
6-3 is included to show possible migra-
tion pathways to human and ecological
receptors had contamination been present.

6.5 Recommendations

There is no contamination at the site,
and thus no risks to human health or the
environment. Therefore, site closeout is
recommended. Preparation of CERCLA
proposed plans and decision documents
for public review will be required for offi-
cial site closeout.

6-3
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Investigation of Four Waste Sites ‘ Section 6 .
Holioman Alr Force Base, NM Site OT-35—Spent Solvent Disposal Area
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Figure 6~3 Site OT-35 Conceptual Site Model
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Table 4-83

Concentrations of Inorganic and Organic Analytes in Site 38 Soil Samples

SW6010 - Mctals (mghg)
Chromium 1@ 19) 4@ (34 51@ L) 56@ an
Nickel 55@ (38) ND (6.8) ND (69) ND as)
Zinc 19 (38) 76 @ (68) “@ ©69) u@ a9
{* SW7060 - Arscnic (mgkg) 16@ 037) 0.56 @ (0.36) Ll @ (0.37) 013 @ (0.36)
% SW7421 - Lead (mg/g) 25 (0.28) 070 @ ©z2n 20 8y L@ ©27)
Organic results
EPA 418.1 - TRPH (mg/kg) 24@ (126) 21 @ azy 1540 (250) 184 @ (126)
SWE240 - Volatile Organics (ugikg)
Mcthylcne chioride 3718 (130) 7818 (120) 5218 (130) 240 B@ (130)
Toluene 171 (130) 72] 120 621 (130) 891 (130)

NOTE: Table presents only constituents detected in soil ai this site.
@ = Mcasured result is less than {ive times the detection limit.

ND = Not Detected, at the reported detection timil.

B = Analyte detected in [sboratory blank analysis, no blank subtraction performed.

) = Detected below the detection limit.
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Table 4-84

i

Concentrations of Inorganic Analytes in Site 38 Groundwater Samples

EPA 160.1 - Total Dissolved Solids (mg/L)

EPA 300.0 - Chilotide. (mg/L) 3700 25) 3800 26 900 @9)
EPA 300:0 - Sulfate (mp/L) 4900 (5.0) 3900 (5.0) 1900 (5:0)
EPA 340.2 - Fluoride (mg/L) 15 (0.10) 14 0.10) 21 {0.10)
EPA 353.1 - Nitrate-Nitritc (mg/L) 110 “9 136 “4 110 (4.4)
EPA 365.2 - Total Phosphorus (mg/L) 0.33 (0.020) 0084 @ (0.020) 0.19 (0.020)
> SW6010 - Mctsls (mg/L)
§ Antimony ND (0.20) 014 @ (0.10) ND (0.10)
Copper 0047 @ (0:040) ND (0:020) 009 @ (0:020)
Nickel 0047 @ (0.040) ND 0.029) ND (0.020)
Znc 0047 @ (0.040) ND (0.020) 00 @ (0:020)
SW7421 - Lead (mgL) 0.0078 @ (0.0060) ND (0.0060) 0013 @ (0.0060)

NOTE: Tabic presenis only constituents defected in groundwater at this site.
@ = Measured result is Jess than five times the detection fimit.
ND = Not Detected, st the reported detection limit.
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Table 4-85

Concentrations of Organic Analytes in Site 38 Groundwater Samples

Chioroform 131 0 201} (5.0) ND $0)
Methylcne chioride 3 5.9) 9 (5.0 18@ (5.0)
Trichlorocthene 31 5.9 281 .0 ND (59)

NOTE: Tabic prescnts only constitucnts detected in groundwaler at this site.
J = Detecled bejow the detection timit,

ND = Not Detected, at the reported detection limit.

@ = Measured result is less than five times the detection limit.
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Groundwater Analytes Detected Above Risk-Based
Action Levels at Site 38

Table 4-86

Methylene chloride®

MW-38-01 0.03 0.005
Methylene chloride® MW-38-02 0.049 0.005
Methylene chloride® MW-38-03 0.018 0.005
Tn'ch]oroethejxle MW-38-01 0.0031 0.003

Note: Result units were changed to match action level units for this table.

@ = Measured result is less than five times the. detection: limit.

¥ Methylene chloride was determined to be a laboratory contaminant in a QA/QC review and s, therefore, not considered to be above

the action level in samples from the site.
J = Detected below the detection limit.
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GROUT HTH
FIELD SCREEWING | GEOTECH SAMPLE | ANALYTCAL B
PN DESCRIPTION OF WATERIALS RESULTS OF CORE BOX NO. | SANPLE NO. |  COUNTS REMARLS /RECOVERY
° b ¢ d ’ ' ] A
L ~{SILT: greyish~orange (10YR 7f47 dry, Tow [HS=25.5ppm 91JULHO38]6.6.10,9 11.2/2.0 # L
Vi —{plaaticity (gravel fili from 0-0.3’), SC=5.4ppm -003 chemicol odor =
b —4stoin on surfocte above boring. (ML) -
t{vfs s -
T =
it - -
i - -
i 2 — S
ti - -
: : } ~fSILY: moderots yellowish~brown (10YR HS=81.3ppm 4,434 1.8/2.0 f1 —
[NER R ~5/4)., low plosticity, dry, gypsum loyers. VOA somple inlsrvol
3 2.5-4.5 ft
il e =
i = -
i - [
it 4— _—
IERER R —— feees
[RERE] b :
il 3 =
(RRRL 5=siT: very pote orange (10YR 8/2), low HS=S.7ppm 11,10,7,8 {1.7/2.0 1t p
ll : : ~Iplasticity, dry. (ML) -
1] 3 -
T € qsir: tignt brown (SYR 5/6). tow m—
il —Iplosticity, dry, gypsum moilling, some cloy. .
yhal —] (L) -
i1y — S,
AT - =
Hpe jSILT. as above: clay content Increases with|HS=2.7ppm 4,779 |—
: : 'l 8—:d‘pih. (ML) -
vhih — [
th - -
THHI - -
] 9= CLAYEY SILT, o3 above: maedium plasticity. :“
i g E
il - -
AN —
]""”““ HOLLOMAN AFB RI/FS FOR 29 SITES " SB-38-02




DRILLING LOG %
. , SB-38-02
PROXCT
HOLLOMAN AFB RI/FS horcTe P L .
, P sctoms | stortol suee | mmea now
DOTH DESCRSPTION OF MATERLS RESIATS ok come box No. | swme wo, | counts REMARS /RECOVIRY
] b (4 d . 1 9 h
r/ .7 —JSUY CLAY: modercte Brown (5VF 4/4),  [HS=0.3ppm §14ULH038]24,6,24,50|1.8/2.0 1 -
A modnmh plasticity, moist, gypsum maliling ~004 composite 10-20" |~
v S y on S ft infervals [~
. orunge n .
. Y e gmmwpooﬂy gomd(-g / ) "ry -
K] R =
[ 4133 —
a - [
1= —
. . :‘ |
oA ~ -
L - -
|- 15'—"_ SAND, a3 above: pale yellowish<orange HS=0.3ppm 23,50 0.5/2.0 1t [
. - —(ovs 8/8). VDA somple -
" - intervaet 15-17 —
16— —
- - - —
e - a
L 17— —
S - [~
B 18— —
B 3 —
v 19— —
SIREY B =
S :
o 20=15anD. o8 sbove. H$=0.0ppm %0 0.4/2.0 # —
- - no VOA colleched =i
. . - because of little -
- -] 21 recovery —
..-. 0.- : :
] 22— o
~ '.' B 3 water at 22.3 1 bol -
] 23 =
e -
24— —
N .'. . R g :
LIRS 257 nill
T15AND: light bro 5YR 6/4). fine | 37.50 -
. —"5‘:. gr;r" T gndo/d.)-um(s:) hd -
] 263 —
."_ " 1 —y =
. R -l -
427 : 0= 27.0 1 —

[’”“' HOLLOMAN AFB RI/FS FOR 29 SITES

MUK SB~38-02

O
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e




DRILLING LOG " W—38-01
NP RADJAN CORPORATION L PR SIEARLTR SOUTHWEST ENG INC |§™3 gens
LRIGIOLLOMAN AFB RI/FS FOR 29 SITES|*“™ .38
SMEDDMX A pT VALTIERRA B WAICTUES BSOUTH OF DRLL ()| | OW—STEM AUGER
7sms»omu'm | -BOQ

AND. SANPLING EQUIPMINY

e 686092.55(Y), 532175.89(X)
» ST B 4061.03

10. DATE STARTED 24 SEP gl ﬂD‘anz4 SEP 91

16, mmnmmmnmmmam%m
91m?5 24 fi bmp
17, OTHER WATER LEVEL MEASUREMENTS (SPECHY)

12, OVERDURDEN . THICKNESS

13, DEPTH DRILLED WTQ ROCK

14. TOTAL DEPTH OF HOLE 30 f1.

F2385

oy,
%

“«

18, GEOTEQRRCAL SAMPLES DISTURBED l UNSTURBED 13, TOTAL NUMBER Of CORE BOXES
20. SAMPLES. FOR CHEMICAL AMALYSIS Yol METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECHY) |21, :gm. CORE
COVERY
X
22. DEPOSION OF HOLE BACKFILLED WONTTORING WELL OTHER (SPECHY) 3, SIGNATURE OF INSPECTOR
X ACD
FIELD SCREEMING | GEOTECH SAMPLE | AMALYNCAL Bow
DEFTH DESCRIPTION OF MATIRALS RESULTS OR CORE BOX NO, | SAMPLE ND. COUNTS REMARYCS /RECOVERY
'] » c ] L4 f 9 h
HaE ~JSANDY SWIT: brown (10YR 5/4), organic 30/50 1t [
1§ —Jwith gravels, fitt (?). (ML) ~—
[RE R} - —
HEREN ] -
LT e _JSAND: tan~brown (VOYR 7/&) vaery fine, —
. ~—{molst, crumbly, cleon, poorly groded, e
-4 homogeneous. (SP) —
2 —
:chong's to brown (SYR 6/4) with white -
—f motties. L
3-— —
4 — —
R -
S _ltan zone (~1'), minor caliche. 3.0/5.0 "
6 —jchenges to brown (5YR 6/4), minor [
-4 caliche. —
7 — W
3 -
—~fchanges fo SAND: fine to medium, cleon -
-
8 — —
9 —
. " -
.’:. -
HOLE MO.
PRI HOLLOMAN AFB RI/FS FOR 29 SITES MW-38-01




DRILLING LOG i g\
N o \ MW-~38-01 |=
" HOLLOMAN AFB RI/FS Aol S l
erm DESCRIPTION OF WATERULS RESIATS OR CORE 00X NO. { SKNPLE WO, COUNTS REMARS /RECIVERY .
° ’ ¢ d e ! » . b
AR :] ’ 3.0/5.0 1t - I
13~ — .
1 j = l
o :mcllﬂ('l'). brown (SYR 4/4), hard sin/ —
12~ v*Y fine sond zone. -
3 =
13-—5 some lan zonss, more of a lan-pink E—- l
:(SYR 8/4) celor. -
e -
E ]4-.: e l
3 -
15 - - —
L 9 «~{SAND: brown (S5YR 6/4), fine, ligh .5/5.0 # -
-1 ~{3ones inbd;‘od(:o: wi{b)ﬂ:}?brg‘:n c(;‘;; * 3/ -
x. =15/6). gypsum crystals presend, no leose -
15*—‘: sand, all coliche, vary hord. (SM) -
: -
- —
: = B
-T. 3 [~
" - |3..: E_
T - of
(SARU: yalow=gresn (SYR 178) Ts grey= ——
 yeilow E;Y 8/4) lominae, fine to very fine, [~ j
=Jbicck stresks, moist, loose, crumbly. (SP) - l
SAND and SKIT: Inferbedded, Tan 1o Brown 3.5/5.0 1t :_
1o red brown, predominantly sond., some =
calichs, sand iy very fine to medium, -
soms orenge o yellow stolning of 20 —
. —1-21 #. (SM) L l
‘.‘_’ LT 5 E
] 22— 5wt Srown (SR 873 Tiaw o median —
g = clean, wet, subrounded. (5P) — I
-1 23— ~water ot 22.74 ft [~
] e -
. - - )
e -~ .
J 24— = |
L 3 -
253 =
E .
26— E_.
E -
27— sl l
~ NW-~038~01- -
- 27.5-30.0 b
[’“" HOLLOMAN AFB RI/FS FOR 29 SITES  |™" qw-38-01 I
L e -



€

DRILLING LOG o
y - MW-38-01
PROUECT ‘
HOLLOMAN AFB RI/FS Wi ACDlFTs o
AELD SCREDNNG | GEOTCCH SAMALE | ANALYTICAL aov
PP DESCRPTION 0F MATERALS BEMTS | 08 CORE BOX %, | SANRE N0, | cos REMARKCS/RECOVERY
L] » ¢ d ] f 9 h

] [
29...3 —
30 T0=30.0 # [

5 -
312 =

: :

- -
34— —
35— —

- -
35'—: —
37 -1 i

3 -
38—; —
39—] —
40— —
41— —

o -
42~ [
43— —
44— —

. -
45— —_—

3 -

" HOLLOMAN AFB RI/FS FOR 29 SITES

MR MW —38~01




DRILLING

HOLE WO,
MW-38-02

LOG

F2is6

I CMrY NME R ADIAN CORPORATION

2 DAL SUKONTRATR S THWEST ENG INC |34

SHEET §

SHEETS

LMIL0) | OMAN AFB RI/FS FOR 29 SITES|*™™ 38

S NUEOF DR ART VALTIERRA

[ wescrorers oes@unox o L Ly | oW —-STEM AUGER

7. SIS MO TYPES OF [RLLING
AND SANPUING. EQUIPHENT

s gy

BOREHOLE DiA,: 7.5

WL 535992 12(Y), 532222.78(X)

9. SURFACE ELEVATION

4061.19

10. BATE STARTED 24 SEP 91 lH.DAl!COII’lEID24 SEP 91

12 OVERBURDEN THICKNESS

13, DEPTH CROUNDWATER ENCOUNTERED 23 ft bg'

13 DEPTM DRRLED ITO ROCK

15. DEPTH TO WATER AND CLAPSED TWE AFTER DRULNG COMPLETED
04 NOV 91 26.32 ft bmp

14, TOTAL DEPTH OF WOLE 30 ft

17. OTHER WATER LEVEL MEASUREMENTS (SPECEY)

18, GEOTECHNKCAL SAWPLES PISTURBED UNDISTURBED 19. YOTAL MUWBER OF CORE BOXES
20. SANPLES FOR CHEMICAL ANALYSIS Yoo METALS OTHER (SPEOFY) OTHER (SPECIFY) OTHER (SPECHY) 21, TOTAL CORE
RECOVERY
b4
22. DEPOSIION OF ROLE BACKIULLED NONTORING WELL QTHER (SPECHY) | 23. SIGNATURE OF MSPECTOR
X ACD
FELD SCREEMING | GEOTECH SAWPLE AMALYTICAL BLOW
DEPTH DESCRIPTION OF MATERWLS RESULTS OR CORE BOX NO. | SANPLE NO. COUNTS REMARKS /RECOVERY
a b ¢ d . [} 9 h
F1-1-1 ~—JSILTY SAND: ysllow—oronge (10YR E/5), 3.5/5.0 -
AR —{very fins, somae ribbons, firm, moist, may be o lund; -
& D ~4crumbly, soff. (SM) sit (borderine -
L X — |
-1 3 [
T 2 —
y :chongos to light brown (SYR 6/4), with -
—~{while motties -
3 .
- -
4 :_..
5 -] 4.0/5.0 ft —
::omn gypsum crystals; grodes to —
— .
G—j T
7 —Jorades to CLAYEY SILT: brown (SYR 5/8), -
—{gypsum cystals, high plasticity, stiff, (MH) -
8—] -
gt ~|SANDY, CLAYEY SILT: brown (5YR 4/4), [
P ~{medium plasticity, crumbly, moist, seoft. -
Ll — (ML) -
11414 -y -
1t} 9—v T
tHefs - t—
Ll . —
IRER]
A - -

[’MC‘ HOLLOMAN AFB

RI/FS FOR 29 SITES

WU MW -38~02



FR86

;Dl‘LL;lN’G ,} YLOG ~' | W -38-02

"7 HOLLOMAN AFB RI/FS oo ACOINT's Sems
‘ ' o P s | ceoteen same | oaonen | mow
Lig] DESCRPTION OF WATERALS RESULTS OR CORE BOX HO. | SAMBLE MO, COUNTS REMARCS /RECOVERY
] b € [} . ! ¥ h
B ERE] -
{HHINE
”"E Y, and ¢cloy: a{‘psum crystals,

[CUAYEY SILY

brown_and grey/olive. (MH)

SAND: Yan (10YR &8/ 2. clean, ‘moisl, fine
(13)

| 12-—]te rrediim grained.

SAND: ton (10YR 8/2) to brown (5TR
6/4). very fine fo mediurm zones, caliche
dominand, some brown zonas, some silty
Zores, malnly o clean, poorly graded sand
coliche. (SP)

o
|
|
|
|
|
|

-f‘\

SANDY SILT: B YR 5/8), 1
plasticity. (uL)mm { o~

IBEN Ullllill[llllhlulllll UULLLII[IIH

. . AP S . LI S A A TN
. R ML [ > .

SANO: ton/olive (10YR 8/2), coliche, fine,
clean. (SP

SAND: brown (SYR 4/6 and fon [10YR
8/2), imerbedded, mediumn grained, molsi.
cleon. ($P)

SAND: “ollve T5Y §/4), clean, fine fo very
fine, wel, poorlty graded. (SP

tooks " streszed”

AVARES

~water at 23.82 ft

N
w

SAND: “very fine, Yan ond Brown, safuroted.
(sP)

~N
~

. .N_-' P S S
o
lLlJLLLlLLIL llll‘lJll IHJ'IJI

MW-038~02-
27.5-30.0

llll‘IIH'HW{HIITHTI!IIHIlIHIII]T,HU!”IIIHUIrﬂl]—ll[l'lﬂllﬂllllﬂl[llH’llll

---7

I"““‘ HOLLOMAN AFB RI/FS FOR 29 SITES W MW -38-02
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FUI96:

__ DRILLING LOG 3502
™ HOLLOMAN AFB RI/FS WSrecToR U L .
lt:m DESCRIPTION Er WATERILS rmusﬁzg " 5?3‘3:’#5 SAMPLE WD, cm‘%s REWARKS /RECOVERY

IH’IIU

x & 8% = & & & % & & ¥ &4 B v
edpedooloedondoobed oo beolon e bsbadon lon b

s
(8]

TD= 30.0 #4

HTIIIHIllHI’Tﬂ!’ﬂTI[ITHFTHTﬂII'IIII’IIHTHHIHH'Il”lIIIT]”WIIIIl’llll]lll!

PROJECT

HOLLOMAN AFB RI/FS FOR 29 SITES

WM MW ~—38-02



!

.
g ’ , v ]
L 4 DRILLING LOG P_33-03 |2
I - CUPTSE QADIAN  CORPORATION DRI ST SOUTHWEST ENG INC |33 sems
‘ *™IHOLLOMAN AFB RI/FS FOR 29 SITES|* W™ 38
l © [FEWE ART VALTIERRA | RS s o L) Ow~STEM  AUGER
S e e S ey | BORENOLE DIAL 7.2 LW §85974.75(Y), 532168.57(X)
l IR 4060.72
DTS 94 SEP g1 "M, SEP g
12. OVERBURDEN THICXNESS 15, DEPTH GROUNCWATER ENCOUNTERED 23.08 ft bg|
. 1% PEPTH DRELLED WNTO ROCK 16, DEPTH TO WATER AND ELAPSED TN AFTER ORRLING COWPLETED
04 NOV 91 25.88 ft bmp
34 TOTAL P OF HOLE 30 ft 17, OTHER WATER LEVEL MEASURDWENTS {SPECWY)
l 18, GEOTECHNICAL SAWPLES DISTUREED l UNDISTURBLD Its. TOTAL MUMBER OF CORE BOXES
20. SANPLES FOR CHEMCAL AALYSS YOO WETALS OTHER (SPLCFY) OTHER (SPLEIFY) OTHER (SPEDIRY) |2t mgxw qgu
z
I 22. DEPOSITON OF HOUL FACKPILLID WONTTORING WELL OTHER (SPECIFY) 2). SIGNATURE OF MSPECTOR
X HTH
l FELD SCRIENNG | GEOTECH SAWPLE | ANALYTCAL Bow
DEPTH DESCRIPTION OF MATERIALS ESULTS Ok CORE BOX MO, | SAMPLE ND. QOUNTS REMARXS /RECOVERY
o [y c d . [] ] h
i - =
[REAL b -
» 3 -
e bl [
IR R - L
Ly IRERN ey -
Phifs 2 —
I IRERE —1 |
INERA - -
i 53 -
I it = o
IRERR —-— -
BERE - -
RERE 4 ] T
IR RS - b~
i) - -
I [RERN -~ e
[HERE] -1 -
IRERA 5-:' CLAYEY SILT: pale ysilowish—aerange 9,10,9,7 1.6/2.0 ¢t :*.
e _J(10YR 8/6), medium plasticity, dry. -
: : ll —{some caliche. (ML) -
| IS =
JhH -
i 73 -
l phagy =] -
v ] -
Hrpt ] -
il &= —
{ RN — —
' i - -
W] o= —
[RRER - |—
i A3
|™*" HOLLOMAN AFB RI/FS FOR 29 SITES  |™* Mw-38-03

s



DRILLING LOG o
- AN MW-38~03 |5
™7 HOLLOMAN AFB RI/FS wHE a3 s
PR SCREEMNG | CEOTICM SLE | ANwrhcM | aow
berm DESCRPTION OF MATERWLS RESULTS OR CORE BOX NO. | SANPLE NO- OOUNTS RO /RECOVERY
U b ¢ d * ' ] h
—{CLAY: light brewn (5TR S76), mediom 4.8,11,14 |2.0/2.0 0 [
plosficily, dry, hard, gypsum moflfing, —
increasing it content at 1112 fi. (L) -
1 —
SLT: Tight brown (SYR 576), Tow plasticiy, -
12 dry, 119;5-12.0 ft no clnyi' ln am.?(uLi Y -
13 —
-
14 i
o 's‘asmo: ysllowish—grey (5Y 7/2), very fine 24.41,42, |1.8/2.0 0 ——
- :minod. aimast silty, poorly graded, dry, 30 2
TJseme caliche. (SP) -
16— -
- -
— -
17— E-
b —
18— E-‘
I —
- -
tQ-j —
3 s
= -
201 SAND: as above, fine 1o very fine groined, 50 0.5/2.0 1t —
. —~{dry. (5P) -
i - -
a 21-—: | —
|22~ —
123 wllt
3 woter of 23.08 1 bgif—
_.. . = :
L b 24— [
7 -
& e o
’// j :
SANDY  CLAY : yellowish—grey gsv 1/2), 4,22,36,50 [
um_plastic hard, (€L i
3 " , medium lo F:
1 ined, rot rted, wel, -
:r:yc- cio ';:':r 25?10.. ..'2.’3". below I~
28.8 1t. (SP) [
-

MY HOLLOMAN AFB

RI/FS FOR 29 SITES

LW MW —38-03
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ﬁ----ga'----‘r-

@«
DRILLING LOG W
. MW-38-03 [%
"7 HOLLOMAN AFB RI/FS stET . E .
' ' , O SCREENNG | GEOTECH SAWPLE | ANALYTICAL v
DEPTH DESCRIPTION OF MATERWLS RESULTS OR CORE BOX NO. | SANPLE WO, COUNTS REMARXS /RECOVERY
0 b . 9 . ! U h
__________ T - -
‘ g 29—5 E__
30— D= 30.0 0 E—
~ =
31— =
32— -
= -
33— —_
- -
— pue
34— =
3 -
35— .
36— =
. —
= -
37—_—_ —
38 E_
: o
e —
39 =
40—-—% _&
41— ==
42— =
- -
43—] =
“ —
45—] -
- =

PROJECT

HOLLOMAN AFB RI/FS FOR 29 SITES

ML W -38-03



ELEVATION GROUND WATER

PROJECT ‘ )
HOLLOMAN AFB RI/FS

TIME SPENT DEVELOPING:

YOLUME OF WATER REMOVED:

YOLUME OF WATER ADDED:

DESCRIPTION OF PREDEVELOPMENT WATER:

O e

OCSCRIPTION OF POST DEVELOPMENT WATER:

—_—

DATE INSTALLED STARTED COMNPLETED LOCATION (Cosrdinales or Stotion)
24 SEPT 91
ELEVATION TOP OF CASING . SIGNATURE OF INSPECTOR/INSTALLER
4062.85 ACD
DRILLING METHOD WELL NO. {as thown on drawing: tille and file numbs?)
HOLLOW STEM AUGER MW-38~01
(ALL MEASUREMENTS FROM GROUND SURFACE)
PROTECTIVE CASING
PE OF
PROTECTIVE CASING: Steel Lockbox
y TOP OF WELL ——— GROUND SURFACE
PROTECTIVE POSTS ————————t- STICK~UP: _2.5 f/
- : CONCRETE, PAD
EJAASH'S’IR: 2 in. T\ 1Y S ) MiN._4 0 THICKNESS
g TYPE OF PIPE JOINTS: Flysh Thregded SCREEN INFORMATIQN
o SCREEN DiA:_2 in.
22 al 2 TYPE OF BLANK CASING: _PVC sLot wibtw: _ 0.010 in.
- v
E— Type | Portland SCHEDULE: __ 40
5  BAckru/crour VPP MATERIAL: | [X) PVC O STAINLESS
x
g TOP OF SEAL 14.0 1. bg! [] OTHER (DESCRIBE)
~  1vee OF seal: Benfonite Pellets
TOP OF FILTERPACK 17.0 fr. byl
T0P_OF SCREEM 19.5 1. bgl
H==g FILTERPACK MATERIAL
E N pe:_16—40 Colorado Silica Sand
& =
:g FLTER Pack i o BACKFILL METHOD: Tremie through
9.5 n 2~ N e 8 guger
—=="E =-
- "=3~_ .5 1. bgt
BOTIOM GOF BORING ] :%%;{:w boi
BORING DIAMETER 7.5 in.
w 4 P T WATER LEVEL SUMMARY
METHOD: _See Weill Development Record

WATER LEVEL MEASUREMENTS
DATE/TIME/LEVEL _4& NQV 91/1525/25.24 i, bmpo

OEPTH FROM TGP CASING
AFTER DEVELCPMENT:

D§738G




ELEVATION GROUND WATER PROJECT ) —
- HOLLOMAN AFB RI/FS
OATE INSTALLED STARTED COMPLETED LOCATION (Coordinoles or Sfation)
24 SEPT 91
ELEVATION TOP OF CASING SIGNATURE OF INSPECTOR/INSTALLER
4063.56 » ACD
DRILLING METHQD ‘ . WELL NO. éc: shown on drawing: tifle and file numbaer)
HOLLOW STEM AUGER MW-=38-02
(ALL MEASUREMENTS FROM GROUND SURFACE)
PROTECTIVE CASING
TYPE OF
PROTECTIVE CASING: Steel Lockbox
— TOP OF WELL —r' GROUND SURFACE
PROTECTIVE POSTS ~————————t- ”ST'CTUP:_.___ZE "-/
SING 2 W pui——— CONCRETE,, PAD
glAAl::TER: 2 in. l\ 1 0% Siin R | mN._q,__CEf_mxcxNEss
E  1vpe oF piee JoNTs: Flysh Threaded , : TioM
a SCREEN DIA.: in,
3 TYPE OF BLANK CASING: PVC SL0T WipTH: _ 0.010 in.
23.0 n| 3 ey
«  BackhiLL/Grout Jype | Portland SCHEDULE:
: e Cement : MATERIAL: X pve Dssgélauss
§ T0P OF SEAL $ 15.5 . bl (] OTHER (DESCRIBE)
o}
TYPE OF SEAL: Bentonite Pellels
TOP OF FILTERPACK 18.5 1t. bgl
TOP OF SCREEN 20.5 1. bl
N _EWUTERPACK MATERIAL
é = 1vee:_16—40 Colorado Silico Sand
&z =
:% FILTER PACK = BACKFILL METHOD: _Tremie through
9.5 . c‘,:‘ e ouger
- |3 f—— 1
OO O WELL 5 ", bl
BOTIOM_OF BORING

BORING DIAMETER

W \' PMENT WA \'2 MMA
METHOD:  See Well Developrnent Record WATER LEVEL MEASUREMENTS
TIME SPENT DEVELOPING: DATE/TIME/LEVEL _4 NOV 91/1527/26.32 ft, bmp

VOLUME OF WATER REMOVED:
VOLUME OF WATER ADODED:
DESCRIPTION OF PREDEVELOPMENT WATER:

DESCRIPTION OF POST DEVELOPMENT WATER: DEPTH FROM TOP CASING
AFTER DEVELOPMENT:

D1738H




ELEVATION GROUND WATER

PROJECY )
HOLLOMAN AFB R}/FS
DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Stalon)
24 SEPT 91 3
I TOP X
ELEVATION TOP OF CASING 4063.10 SIGNATURE OF INSPECTOR/INSTALLER Wi l
DRILLING METHOD. NO. (0 shown on drowing: title ond fila number)
HOLLOW STEM AUGER MW-38-03
(ALL MEASUREMENTS FROM GROUND SURFACE)
PROTECTIVE CASING '
TYPE OF
PROTECTIVE CASING: Steel Lockbox
“T———T0P OF WELL ——[- GROUND SURFACE |
PROTECTIVE POSTS |- S'IICl;-UP: 2.8 /
CASING . ™ " . ™7 CONCRETE, PAD
OIAMETER: 2 in. . 22 WN,_ 4. 0" THICKNESS
e NV
§_-_‘ TYPE OF PIPE JOINTS: Flysh Thregded SCREEN INFORMATION
a SCREEN DIA.: _2 in.
% TYPE OF BLANK CASING: PVC sLoT wiot: _0Q.010 in.
—'2'-‘;2"" 8 T I Perliand SCHEDULE: AQ
s BaCkAL/GRoUT YPe | Forian MATERIAL: pve STAINLESS
: MiX ETC. Cement & EJSTEEL
8 Top or sEa 15.1 1t. bgl ] OTHER (DESCRIBE) -
=] "
TYPE OF SEAL:1/4" Benlonite Pellsts
0P OF FILTERPACK 18.1 #. bgl l
TOP OF SCREEN 20.1 i bgt
FL t MATERIA
g B rree: 16—40 Colorade Silica Sand l
xX o
‘“’2 FILTER PACK i gACKALL METHOD: Pour through
3.5 |z~ : auger
F3 '
IO o e — 9 i vol
BOTTOM_OF BORING ﬁr‘n- B9l
BORMG DIAMETER -
WELL DEVELORMENT WAT v MARY '
METHOD: __See Well Development Record WATER LEVEL MEASUREWENTS
TiME SPENT DEVELOPING: DATE/TIMEALEVEL 20 QCT 91/0930/25.87 ft. bmp '
VOLUME OF WATER REMOVED: 4 v .88 _{i. bm
VOLUME OF WATER ADDED:
DESCRIPTION OF PREDEVELOPMENT WATER: l
n:sc;mnon Of POST DEVELOPMENT WATER: DEPTH FROM TOP CASING
AFTER DEVELOPMENT: z l
<
E i




Appendix A-6-1
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INSTALLATION RESTORATION PROGRAM
PHASE I - CONFIRMATION/QUANTIFICATION
STAGE 1

REPORT (APRIL 1984 TO MARCH 1985)
FOR

HOLLOMAN AIR FORCE BASE
NEW MEXICO 88330

HEADQUARTERS TACTICAL AIR COMMAND
COMMAND SURGEON'S OFFICE (HQ TAC/SGPB)
BIOENVIRONMENTAL ENGINEERING DIVISION
LANGLEY AIR FORCE BASE, VIRGINIA 23665-5001

MARCH 6, 1987

PREPARED BY

DAMES & MOORE
1550 NORTHWEST HIGHWAY
PARK RIDGE, ILLINOIS 60068

USAF CONTRACT NO. F33615-83-D-4002, DELIVERY ORDER NO. 0025

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION IS UNLIMITED

USAFOEHL TECHNICAL PROGRAM MANAGER

LT. COL. EDWARD BARNES
USAFOEHL/TS

USAF OCCUPATIONAL & ENVIRONMENTAL HEALTH LABORATORY (USAFOEHL)

TECHNICAL SERVICES DIVISION (TS)
BROOKS AIR FORCE BASE, TEXAS 78235-5501



TABLE 1

CHEMICAL SAMPLING EVENTS
HOLLOMAN AFB, NEW MEXICO
PHASE II, STAGE 1

0IL & GREASE, ) v cld anD

SITE _TOCA AND TOX  PHENOLICS  PESTICIDESP TRACE METALS TRITIUM
1 3w 3w 3w 3we —
50 1W, 58 1W, 58 1w - —
51 W, 68 W, 65 -— - -
13 - —_ - wd, gse —_—
18 — —_— —_— 1wE, 638 —
32 8s - - — 8s
31 W, 98 1w, 95 — wh, 9si —

Nota: W = water sample, S = soil sample.

2S0ils not analyzed for TOC.
bAldrin, DDT isomers, dieldrin, endrin, heptachlor, heptachlor epoxide,
lindane, methoxychlor, diazinon, malathion, parathion,
CArsenic, chromium, cadmium, lead, nickel, silver.
dArsenic.
arsenic by EP toxicity extractionm.
chromium and hexavalent chromium.
chromium and hexavalent chromium by EP toxicity extraction.

€Total
fTotal
8Total
hTotal
iTotal

lead.

lead by EP toxicity extraction.

{15)]
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QiL ,
SEPARATOR —\ﬂ
SITE 51
294{
BUILDING 296
st com
_¢§|B-I
‘-
-»
T273.84 Ci70,44
$220.2 LR 73.03
$TONN P
MANNOLE
R Evr4089.80
—OE LEWARE AVE ——
EXPLANATION: Scale in Fest
Q-nomnc LOCATION ARD NUMSER Q 50 {00
PONITORING VELL LOCATION AMO
NUNBEAR
ORAMING REFERENCE:
TITLED: SURVEY PLAT
BY: BURKE/COLL INS/ASSOCIATES PC
ENGINEERS-SURVEYOAS SITES 51
ALAMOGORDO, NEW MEXICO
DRAWING NO.: 84372 .
DATE: 10-18-84 Dames & Moore
[24] Figure 8




TABLE 2

WELL CONSTRUCTION DETAILS

WATER TABLE

ELEVATION ‘ GROUND
WELL  DEPTH  (10/02/84)  SCREENED INTERVAL ELEVATION
NUMBER (ft) (£t) (ft) (ft)
W1 58 4084.79 4062.2 - 4087.2 4120.2
1W2 40 4079.45 4059.2 - 4084.2 4099.2
1W3 34 4077.22 4057.9 — 4082.9 4091.9
13W1 20 4071.94 4058.6 - 4073.6 4078.6
18W1 20 4069.84 4054.8 - 4064.8 4074 .8
31W1 38 4080.34 4063.2 - 4083.2 4101.2
50W1 19 4064 . 56 4051.1 - 4066.1 4070.1
51W1 19 4064 .90 4051.2 ~ 4066.2 4070.2
(35]
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TABLE 4

SUMMARY OF CONSTITUENTS ABOVE DETECTION IN WATER SAMPLES

STANDARD DETECTION WELL NUMBER
PARAME TER USEPAR - NEW MEXICOP  wIv LIKIY Wl 1W2 IW3 51wl 131 18W1 31W1 50wl
Arsenic 0.05 0.1 mg/L 0.01 d d d -- 0.01 - - -—
Cadmium 0.01 0.01 mg/L 0,01 a.a9 a.21 0.24 - - - - —_
Nickel - 0.2¢ mg/L 0.1 0.2 0.4 0.5 - - - - ' —
Lead 6.05 0.05 mg/L 0.01 d 0.03 0.05 - - - di -
Silver .05 0.05 mg/L 0.01 0.10 0.18 0.21 - - - - -

., Chromium (hexavelent) - - ng/L 0.004 -— - - - -~ 0.007 — -

-

S Dil and grease - - wg/l 600. 4,200, 3,400, 5,300, 85,000 - - 15,0000 140,080
ToC -~ - ug/L 1006. 14,000. 24,000. 7,000, 68,000 - - 170,000 95,000
T0X - - pg/L 10. 140,000. 200,000. 220,000. 27,000 - - 17,000 Tza
Phenclics - 5.0 ug/L 10. d d 20, 290 - -- d d

8Ggfe Drinking Water Act (42 USCA §300f st seq.).

bNaw Mexico Water Quality Control Commission Regulations (does not nacessarily apply to discharges to water with anm existing DS of greater
than 10,000 ppw).

€Standard for irrigation use.

dDenctes velue less than the limit of detection.




TABLE 5

SUMMARY OF CONSTITUENTS ABOYE DETECTION LIMITS IN SOIL SAMPLES

__(CORRECTED FOR PERCENT MOISTURE)

PARAME TER

BORING/WELL NO. ~14 DIL .AND 0X PHENOLIC
AND DEPTH (pCifg) (mg[L) {m g/L) {mg/k u) (mg/kg) (ma/kg)
Standardb — 5.0 5.0 - -~ -
Detection Limit - 0.01 g.01 7 5.0 1
1381, 0-1' - 0.04 - - - -
31Bl, 5-6.5' - - c c 8.2 c
3181, 7.5-9' - - c 40 c c
3182, 2.5-4' - — c c 7.7 c
31B2, 5-6.5°' - -~ c 25 7.5 c
3182, 7.5-9 - - c 32 7.4 c
31W1, 2.5-4 - — c c 8.1 1
31Wl, 5-6.5' - — c 44 42.5 c
31¥l, 7.5-9° —~ - c c 7.1 c
5181, 5-6.5' — — - 39 7.0 [
5181, 7.5-9* — — -— [ 30.3 [
5181, 10-11.5* _— - — c 9.0 c
S51Wl, 5-~6.5' -— -— _— c 50.0 c
S1W1, 10-11.5" —_ - - e 6.4 e
3281, 10-11.5" 2404194 -— - c c —_—
3282, 7.5-9' ¢ — - 16 [ -
3282, 10-11,5' c — — c 24.7 -
3283, 10-11.5' c - - c 7.7 —
3284, 7,5-9' - - -~ 9 c ——
3284, 10-11.5' c - - 15 8.0 -
S0Bl, 5-6.5' - - - 1192 c c
5081, 7.5-9' - - - 4265 c c
S50Wl, 5-6.5' - - -— 160 c 17
5041, 7.5-9' - -— — 3700 c c
50W1, 10-11.5° — -- - 1143 c c

8Samples have been extracted for EP toxicity accordxng to Method 1310 published in

USEPA Publication No. SW-846.

bFederal Resource Conservation and Recovery Act of 1582 and New Mexico Hazardous

Waste Management Regulations are nearly identical.

CDenotes velue leas than the limit of detection.

{41]
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DEPTH IN FEET

74'

HOLLOMAN AFB
BORING 51-BI

9/27/84

SANDY CLAY AND COARSE GRAVEL

0.0

VERY BLACK TARRY SANDY CLAY
(PETROLEUM ODOR)

2.0

GRAY|SH=BROWN VERY FINE SANDY SILT
(SEPT1E~FUEL ODOR) (WET)

45
AND CLAY

TAN AND PINK VERY FINE GYPSUM SAND

WITH YELLOW CLAY

TaD.=16,5'

7.0

NOTES: 1. WATER ENCOUMTERED DURING DRILLING AT 5.8 FEET.

2. HMy READINGS WERE NOT RECORDED DUE TO
EQUIPMENT MALFUNCTION,

LOG OF BORING

Dames & Moore

PLATE c~8




DEPTH IN FEET

0
5
2
10—
15—
20

HOLLOMAN AFB

BORING 51-wl
] H !
9/26/84 , 00 (pgﬂ)
GRAY SILTY CLAY WITH GRAVEL (STRONG FUEL 0.3
ML| ODOR) (FILL)
5| | 110.0
vog S— e 4.5
8l AWSC/| GRAYISH-YELLOW FIEN SAND WITH CLAY AND SILT 75.0
| R (STRONG FUEL ODOR) ) 70
zsl RED TO PINK GYPSUM SAND WITH CLAY 154.0

(FUEL ODOR)

:ﬁi\ﬁﬁﬁx;§

S
N

NO FUEL ODOR

SRS
NI

{\

AT

7. T.D.=19.5'

NOTES: 1. STATIC WATER LEVEL MEASURED 10/2/84,

LOG OF BORING

Dames & Moore

O

O

PLATE C~9

W



3

PIEZOMETER OETAIL INFORMATION SHEET
GROUND' SURFACE ELEVATION 40 704 2 JOB NUMBER nggér —,zggo-o?
TOR OF WELL CASING ELEVATION 0 73, 0_3 BORING NUMBER o ol 27/ 4

oaTe 27/ A

LOCATION 0 /s AFD

DEPTH TO BOTTOM OF WELL POINT OR SLOTTED
PIPE /28 FEET. %

DEPTH TO BOTTOM OF SEAL (IF INSTALLED)
. 5 FEET. %

CEPTH TO TOP OF SEAL (IF INSTALLED)
. FEET. %

LENGTH OF WELL SECREEN /5 FEET,
SLOT SIZE_g,0/0 «

TOTAL LENGTH OF PPE FEET AT

K INCH DIAMETER.

TYPE OF PACK ARQUND WELL POINT OR SLOTTED
PIPE_gga gm“;{ Ad .
CONCRETE CAP. @ NO (CIRCLE ONE)

HEIGHT OF WELL CASING ABOVE GROUND
2 . é FEET.

© 0 60 0 60 60 0 0

PROTECTIVE CASING? @ N0 (CIRCLE ONE)
7‘ HE IGHT ABOVE GROUNO FEET.
/ LOCKING CAP? E:g NO (CIRCLE ONE)

TYPE OF UPPER BACKFILLM.
BOREROLE DIAMETER 7, 2 & INCHES.

SN ROY

DEPTH TO GROUND WATER .73 FEET. scof-
TOTAL DEPTH OF BOREHOLE /23 FesT.xk

TYPE OF LOWER BACKFILLW‘
® rive wreninsh, 40 Srewws it

SCREEN MATERIAL by 40 Maryome cut

o U T AT T AT
T

®E 666

17
et
N
YRR
>,

* (DEPTH FROM GROUND SURFACE)

#X (Depmh Ferm RP of PeoTeanve casind)

Az et
==

W
\CANN

N

N

N
—
[}

£
W -
g,\
z

PIEZOMETER INSTALLATION DETAILS

Dames & Moore

PLATE D~-5




Appendix A-6-2

Portions of: Final Installation Restoration Program Remediation Investigation Report,
Holloman Air Force Base, New Mexico, Walk, Haydel & Associates, Inc.,
December 1989

Revision Date: November 2006 Revision No. 00 Appendix A-6-2



INSTALLATION RESTORATION PROGRAM
REMEDIAL INVESTIGATION

FINAL

REMEDIAL INVESTIGATION REPORT
HOLLOMAN AIR FORCE BASE, NEW MEXICO

VOLUME |

CONTRACT NUMBER DACA45-86-C-0043
MODIFICATION NUMBERS P00007, PO0D14
WALK, HAYDEL & ASSOCIATES JOB NUMBER 87-3781

DECEMBER, 1989

UNDER CONTRACT WITH:

OMAHA DISTRICT, CORPS OF ENGINEERS
215 NORTH 17TH STREET
OMAHA, NEBRASKA 68102-4978

FOR:

HEADQUARTERS, TACTICAL AIR COMMAND
HQ, TAC/DEEV
LANGLEY AIR FORCE BASE, VIRGINIA 23665-5542

PREPARED BY:

WALK, HAYDEL & ASSOCIATES, INC.

. g‘ mé ENGINEERS
NEW ORLEANS MOBILE LITTLE ROCK  BATON ROUGE
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p—— e
SCALE IN FEET
LEGEND FIGURE 9-1
° MONITORING WELL —-— GASLUNE SITE 51

SOIL BORING

PHASE Il SCIL BORING
PHASE 1l MONITORING WELL
SEWAGE/DRAINAGE LINE

WATER LINE

OLD AGE REFUELING STATION

UNDERGROUND

CONTRACT NO. DACA45-86-C-0043

REMEDIAL INVESTIGATION
HOLLOMAN AFB, NEW MEXICO

WHAA 1012 (REV,3/83)

WALK, HAYDEL & ASSOCHATES, INC.

ENGINLLRS
NEW ORLEIANE~MOBILE ~BATON AQUGEK



J0N0ON NOLYE~ T UROW~INYIINWO MIN

SHIINION]D

CONTRACT NO. DACA45-86-C-0046

L 1
p 4
> Elevation w E
: (ft)
El 4080 '1
W e M3 M5
4070 - ol | - M-sp )l 3/24/88 PP
3/22/88 (SM-SPUT sC 7 3/22/89
1/22/89 N"i—l ML J/
CL
4060
/ Sp
CH
4050 | /( SH-5P
CcL

) 4040
>
I
%
- HORIZONTAL SCALE: 1° = 100’
Q
5
o _g. WATER LEVEL DURING DRILLING ON DATE INDICATED SITE 51
% GENERALIZED SOIL PROFILE
z

REMEDIAL INVESTIGATION
HOLLOMAN AFB, NEW MEXICO

v



.
11/

STORM DRAIN

=~V UNDERGROUWND
- TANK

O  SOILBORING
@  PHASE I SOIL BORING
@ PHASE Il MONITORING WELL
-~ GROUNDWATER
———  SEWAGE/DRAINAGE LINE CONTOUR
i

WATER LINE ~af— GROUNDWATER
FLOW DIRECTION

SCALE N FEET
LEGEND FIGURE 9-3
e MONITORING WELL — GAS LINE SITE 51

GROUNDWATER CONTOUR MAP

CONTRACT NO. DACA45-88-C-00423

REMEDIAL INVESTIGATION
HOLLOMAN AFB, NEW MEXICO

WHB A 1012 (REV.3/8)I)

WALK, HAYDEL &G ASSOCTITATES, INC.
INGINCEAS
NEW ORUEANS - MOBILE—BATON ROUGE
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9.9
TABLE 9-1
SITE 51 - SOIL
VOLATILE ORGANICS (ug/kg)
Boring
Depth )
(f1) Bi B2 B3 B4 BS B7 B8
0 - -

Benzene 2.5 - 14 - (540)
E thylbenzene - 70 - (1115)
Toluene - 2 - (845)
Total Xylenes - - - (1470)
Benzene 5 47 3100+ (-) (9)
Chlorobenzene 7500 (-)
Ethylbenzene 27 62300 (28)
Styrene 2010 (-)
Toluene 22800 (10)
Total Xylenes - (14)
I,1,2,2-Tetrachloroethane 19400 (-)
Benzene 7.5 6 - (-)
I, ! -Dichloroethane 6 - (-)
I, | -Dichloroethene 4 - (-)
I,1,1-Trichloroethane 4 - (-)
Benzene 10 - 7
E thylbenzene - 2
I,1-Dichloroethane - 25
I, 1-Dichloroethene - 10
I,1,1-Trichloroethane - fo
Total Xylenes - |
Benzene {5 7 - - (-)
Ethylbenzene 4 - - (-)
I,1-Dichloroethene 3 - - (-)
Toluene 6 - - (-)
Total Xylenes ! - - (-)

20

- Not detected
Stage Il data

—~
~—

(=)

Outside QC limits due to out-of-range surrogate recoveries

WHRA 1012 {(REY.3/83)

WALK, HAYDEL O ASSOCIATES, INC.

ENGINEERS
NEW QORLEANS —MOBILE ~8ATON AQUGE




9-10
TABLE 9-2
SITE 51 - SOIL
BNA/TIC
Boring
Depth ;
(ft) Bl B2 B3 B4 B5 B7 B8
BNA or BN
Extractables (ug/kg)
O - - %R
2.5 - - - (-)*
2-Methylnaphthalene 5 - 5,200 (-)*
Naphthalene - 26,000 (-)*
7.5 - - - (-)*
10 - -
15 - - -* (-)*
20 (-)
Tentatively Identified
Compounds (ug/kq)
Pentane 2.5 (-) (46)
Cyclohexane (-) (818)
Methyl-cyclopentane (<) (335)
Trans-1,3-Dimethyl- (-) (180)

cyclopentane
Methylcyclohexane (<)
I,1-Oxybis (hexane) (=) (142)
Trans 1,2-Dimethyl- (-)
cyclohexane

1,3,5-Cyclo-heptatriene (=) (832)

Trans 1,3-Dimethyl- (-) (286)
cyclohexane

I,1-Dimethyl-cyclohexane (<) (495)

- Not detected

Acid extractables not reported due to out-of-range surrogate recoveries.
x Elevated detection limit (x200)

() Stagell data

v

WHAA 1012 (REV.3/83)

WALK, HAYDEL &6 ASSOCIATES, INC.

ENGINEERS
NEW ORLEANS ~ MOBILL «BATON ROUGE

(W)



TRPH

LEAD

- Not detected
¢ ) Stage !l data

Depth
(ft)

TABLE 9-3

SITE 51 - SOIL

TRPH/LEAD (mg/kg)

Boring

Bl B2

B3 B4

B5 87

B8

2.5

7.5
10
()
20

2.5

7.5
i0
I5

- 1265

32

663

(20)
(32)

- (24)

(42)
@l)

(20)

WHAA 1012 (REY.3/8I)

WALK, HAYDEL 0 ASSOCHATES, INC.

ENGINTCAS

NEW ORLEANS ~MOBILE-~BATON ROUGE




IVNON NOLYE~IHEOW~SNYITNO MIN

SRIINIONT
TING SILVIDOSEY 9 TIdAYH XAV M

{ER/€"A3HI TI0L Y RHM

.

Volatiles

Benzene
Chiorobenzene

Chloroform
I,1 Dichloroethane

1, 1-Dichloroethene
E thylbenzene
2-Hexanone
Tetrachioroethene

Toluene

Total Xylenes
I,1,1-Trichforoethane
Trichloroethene

Acid/Base/Neutral
Extractables

Bis(2-ethylhexyl)
phthalate

TABLE 9-4
SITE 51 - GROUNDWATER
ORGANICS (ug/L)

Monitoring Well

wi MWI {(MW1) MW2 (MW2) (MW2FP) Mw3 (Mw3)
(16) - (-) 6 (220) (300000) - (40)
(-) - (-) - (-) (650000) - H
- - 59 - (-) (-) - -
(§3§ 59 ((-; 3 (-) (-) - (740)
(-) - (13) - (-) (-) - (310)
(-) - (-) - (450) (4800000) - (-)
(-) - (-) - (-) (650000) - (-)
(-) - (-) - (-) (-) - (160)
(-) - (-) 4 (280) (700000) - (-)
(-) - (-) 34 (720} (5250000) - (-)
(-) - (-) - (-) (<) - (90
(-) 15 (-) 3 (-) () - (60)
} . (-) ; - 21

E1-6




10A0K NOLVE—3NEON=SNYIINO MIN

SHIINIDNY
TINLESILVEIDOSSY 9 1IAAYH 'HIVYM

(E8/€°A2 M) TI0I VOHM

Volatiles

I, 1-Dichioroethane
I 1 -Dichloroethene
Tetrachloroethene
Trichloroethene

Acid/Base/Neutral
Extractables

Bis(2-ethylhexyl)phthalate
I ,2-Dichlorobenzene

- Not detected

Corps of Engineers lab data
FP Floating product

() Stagell data

TABLE 9-4 (continued)
SITE 5] - GROUNDWATER
ORGANICS (ug/L)

Monitoring Well

Mwg

(MWE) MWS5 (MWS5) MW7 MWS
- (20) - - (-) (10)
- (7) - -
- (24) i 20 (-) (-)
- (6) 3 - (8 (-)
- - (-) (i18)+
- - (12)

¥1-6

Q)

Q)




,%“

2-15
TABLE 9-5

SITE 51 - GROUNDWATER

TRPH/LEAD

Monitoring Well

wi MWI MW2 MW2(FP)
TRPH (mg/L) - - - -

) (-) (3) (560000)
LEAD (ug/L) 9 - -

Monitoring Well
MW3 MW, MW5 Mw7 MWw8

TRPH (mg/L) - - -

(-) (-) (=) ) (-)
LEAD (ug/L) 27 20 [2

- Not detected
{ ) Stagell data

WHAA 1012 [REV,3/83)

WALK, HAYDEL G ASSOCIATES INC
ENGINEERS
NEW QARLEANS-~MOBILE—BATON ROUAK




9-16
TABLE 9-6
SITE 51 - GROUNDWATER
TENTATIVELY IDENTIFIED COMPQUNDS (ug/L)
Monitoring Weil
MW2(FP)
Tentatively Identified ‘
Compounds
Methylcyclohexane (2399000)
Trans-},2-Dimethyl-
cyclohexane (655000)
1, 1-Dimethyleyclopentane (503000)
Trans {,3-Dimethyl-
cyclopentane (1443000)
1,1,3-Trimethy]-
cyclopentane (2709000)
Cis-1,3-Dimethyl-
cyclohexane (2043000)
1,1,3-Trimethyl-
cyclohexane (3255000)
3,5,5 Trimethyl-
| -Hexane (2158000)
Ethylcyclohexane (4770000)
() Stage ll data
FP Floating product
WHEA 1012 (REV.I/ON) WALK, HAYDEL G ASSOCIATES, INC.

ENGINEERS
NEW ORLEANS ~MOBILE-B4TON AOUGE

U
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SCALE IN FEET

LEGEND

@  MONITORING WELL

O  SOILBORING

@  PHASE Il SON BORING

@ PHASE Il MONITORING WELL
—  SEWAGE/DRAINAGE |INE
F— WATERLINE
—-— GASUNE

STORM DRAIN
UNDERGROUND TANK
SOIL
CONTAMINATION

GROUNDWATER
CONTAMINATION

FLOATING PRODUCT

FIGURE 9-4

SITE 51
AREA OF KNOWN CONTAMINATION

CONTRACT NO. DACA45-86-C-0043

REMEDIAL INVESTIGATION
HOLLOMAN AFB, NEW MEXICO

WHAA 1012 {REV,)/83}

WALK, HAYDEL O ASSOCIATES, INC
INOINEZERS
NEW ORLEANGE ~MOBILE~BATON ROUGE
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File: /f?é_'-
: obas a {

INSTALLATION RESTORATION PROGRAM
REMEDIAL INVESTIGATION

FINAL

REMEDIAL INVESTIGATION REPORT
HOLLOMAN AIR FORCE BASE, NEW MEXICO

VOLUME V

CONTRACT NUMBER DACA45-86-C-0043
MODIFICATION NUMBERS P00007, P00014
WALK, HAYDEL & ASSOCIATES JOB NUMBER 87-3781

DECEMBER, 1989

UNDER CONTRACT WITH:

OMAHA DISTRICT, CORPS OF ENGINEERS
215 NORTH 17TH STREET
OMAHA, NEBRASKA 68102-4978

FOR:

HEADQUARTERS, TACTICAL AIR COMMAND
HQ, TAC/DEEV
LANGLEY AIR FORCE BASE, VIRGINIA 23665-5542

PREPARED BY:

WALK, HAYDEL & ASSOCIATES, INC.

ENGINEERS
NEW ORLEANS MOBILE LITTLE ROCK BATON ROUGE




PROFESSTONAL SERVICE INDUSTRIES, INC.

BORING NO.__ SB1-MW1 pRQJUECT NO. 342-65219H  PROJECT NAME  Holloman Air Force Base
3/27/88 3/27/88
DATE/TIME START 7.30 OATE/TIME END 9:45 DRILL CREW Mitehel™, Caho, Flair

*Engineer
DRILLING METHOD: AUGER (g FT TO 23 FT, ROTARY . FT TO - FT DRILL RIG CME 55

AUGER/BIT SIZE(S) & INTERVAL(S) 3% 1.D0./A11 SURFACE COVER  Gravel

N 670404
TOC ELEV._4071.54 BORING COORDINATES_E 651029

WATER AT COMPLETION_ 4,5’

DELAYED WATER LEVEL Manitor well installed in boring

WATER DURING DRILLING 4.5'

DATE GROUTED _ nN/A MATERIAL(S) & QUANTITY  N/A
-t w *
E §:§ é PID HAND
VAT F -] I SOIL! DESCRIPTION & YISUAL CLASSIFICATION SPT PENETROMETER OTHER
= wezl 8 (ppm)} (tsf)
Tastic
ss M| Red-brown silty SAND (sM)  |4-5-8 0.6 Nonpias
' e = 19% ‘
SS_H/W ]l Light gray SAND W/ gypsum 2-3-8 11,0
. crystals ' (sp)
ss ¥ e 3z4-4 0.0
Red-brown, tan mottled sandy silty E
ss | | CLAY w/gypsum crystals (cL) 8-13-18  {3.7 ’
.10 _
s Mz 8-25-30 _ 13.0 LL=32, P1=14
Mc=25 '
.15 - }
55 [u—] Brown SAND w; Trace silt  (sp)  [29=75-5/g"|1.0 F
.20 j
Total Depth of Boring = 23.0 feet h
2t : LLﬁLiquTJ)Limit
— 7 Pl=Plasticity Index
Mc= Maistinre Content
‘(' Cyme f 'FI ’.‘"}""Y "x
31 - IMIT Sroom 3~ Wt {1th) LITLL majsTUeY) I
$T » SmclLoy TOAY N . mILT (300 MOIITURE)
M. TTAT BRI k. T {SATURATED)
X o MOCX COm(
R - T8 tomk



r__Holloman Air Force Bas  H-STE-51-MW1 e
PROJECT oiioman Air Force Base MONITOR WELL 1.5, Np, o 2lE-al-MdW
Monitor Well Data Sheet
STEEL PROTECTIVE POSTS _AOCKABLE SECURITY COVER W/HINGED CAp
CAN BE ADUZD WHERE NEEDED . .
] PVC CAP :
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DEVELOPMENT DATA

PROJECT: Holloman Air Force Base
PROJECT NO.: 342-65219 SITE NO.: 51 MONITOR WELL NO.: MWl
WELL DIA. /MATERIAL: 2" PVC FLUSH MOUNT: ABOVE GRADE: X

,zg.

&8

TOP OF CASING TO BOTTOM OF WELL: 18.0' FT.

WATER LEVEL BEFORE DEVELOPMENT: 5.9 FT. DATE 4/10/88 TIME
WATER LEVEL AFTER DEVELOPMENT: 7.8 FT. DATE 4/10/88 TIME 12:55
DATE DEVELOPED: 4,10/88 TIME INTERVAL: 4 hrs.

YALUES OF PARAMETERS AFTER CONSTANT LEVEL OBTAINED:

pH: 8. 43 TEMPERATURE: 26.2 °C

CONDUCTIVITY: 336 m/cm L TURBIDITY:  14.0 NTU
VOLUME OF WATER REMOVED DURING DEVELOPMENT: 215 GAL.
APPROXIMATE RATE OF WATER REMOVAL: 54  GAL/HR
EQUIPMENT USED DURING DEVELOPMENT:

SURGE BLOCK _x__ PVC HAND PUMP ___ PVC BAILER

STAINLESS BAILER ___ RIG PUWP _x  AIR LIFT

SUBMERSIBLE PUMP __ OTHER:

PHOTO OF WATER? YES ¥ NO

RISING HEAD TEST DATA **

DEPTH TO WATER AFTER DRAWDOWN: FT. TIME:
DEPTH TO WATER DURING RECOVERY: FT. TIME:
DEPTH TO WATER DURING RECOVERY: FT. TIME:

EQUIPMENT USED TO PERFORM TEST:

PERSONNEL : Monroe/Flair/Heitman

Well passed plumbness test with 1 7/8" 0D pipe 4/10/88

x

ALL WATER LEVEL MEASUREMENTS FROM TOP OF CASING

*x REFER TO IN-SITU PERMEABILTY REPORT.



BORING NO.

ORILLING METHOD: AUGER _ 0 FT TO 23 FT, ROTARY

$SE1-MW2

3/22/88 3/e£788
DATE/TIME STARTV 10:00  DATE/TIME END  12:15

PROFESSTONAL SERVICE INDUSTRIES, INC.

PROJECT NO. 342-65219H

——————

AUGER/BIT SIZE(S) & INTERVAL(S) 3% I.D./All

WATER AT COMPLETION_ 4.5’

TOC ELEV. 4070.79.

PROJECT NAME

- FT 70 - FT DRILL RIG

N 670280
BORING COORDINATES E 551081

DATE GROUTED _ N/p MATERTAL(S) & QUANTITY

DRILL CREW_Mitchell} Caho, Flair

Holloman Air Force Base '

*Engineer

CME 55 l

SURFACE COVER Gravel

WATER DURING DRILLING 4.5'
DELAYED WATER LEVEL Monitor well installed in boring

.
w .
-

s 1
= bt E :é % PID HAND
S IEEE & SOIL!DESCRIPTION & VISUAL CLASSIFICATION SPT PENETROMETER OTHER
S SEE R (pem) (tst) ,
$s M { Brown SAND w/gravel & clay 10-13-8 3.0
seams & Trace silt (SM-5P)
\L=27, PI=b l
S lug 2-3-8 17.0 Mc=20
r | N
ss ¥ 2-2-1 24.0
g 11-26-34 17.0
5S  |M/W Red-brown sandy silty CLAY w/
gypsum crystals (cL) '
la 10
gg (4 Light tan SAND w/gypsum 9~16-24 20.0
crystals (sP) l
15 .
55 IM/W Red-brown silty CLAY w/gypsum 10-21-30_{4.2 LL=51,P1=26 ll
crystal seams (CH) Mc=27
e 20 ‘I
| Total Depth of Boring = 23.0 feet
e 25 . I'
[FIOSITNIA] :-‘.-r,..; 11}
I - 3T sroom B o MY {Y(RY LITTLL MORSTRRE)
ST - By Tt ‘I
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progect__Holloman Air Force Base

STEEL PROTECTIVE POSTS
CAN BE ADDED WHERE NEEDED

MONITOR WELL 1.D. WO,

“Monitor Well Data Sheet
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J PYC CAP
WHICH WILL SLIP OVER
T0P OF CASING
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DEVELOPMENT DATA

PROJECT: Holloman Air Force Base

PROJECT NO.: 342-65219 SITE NO.: 51 MONITOR WELL NO.:

M2
WELL DIA./MATERIAL: _ 2"PVC FLUSH MOUNT: __ ABOVE GRADE: _ X
TOP OF CASING TO BOTTOM OF WELL:__ 18.0  FT.

WATER LEVEL BEFORE DEVELOPMENT: 5.9 FT. DATE _4/4/88 TIME _3:10
WATER LEVEL AFTER DEVELOPMENT: 8.6 FT. DATE_ 4/5/88 TIME_ 6:00

DATE DEYELOPED: 4/4/88 TIME INTERVAL: 4 hrs.

YALUES OF PARAMETERS AFTER CONSTANT LEVEL OBTAINED:

pH: 7.62 TEMPERATURE: 21.2 °C

CONDUCTIVITY:  5.55 ™/ CMOL TURBIDITY: 42 NTU
VOLUME OF WATER REMOVED DURING DEVELOPMENT: 189 GAL.
APPROXIMATE RATE OF WATER REMOVAL: 47 GAL /HR
EQUIPMENT USED DURING DEVELOPMENT:

SURGE BLOCK __ x  PVC HAND PUMP __ PVC BAILER

STAINLESS BAILER __ RIG PUMP _ X AIR LIFT

SUBMERSIBLE PUMP QTHER: 1/2 tp centrifugal pump (4/5/88)

PHOTO OF WATER? YES X NO

RISING HEAD TEST DATA **

DEPTH TO WATER AFTER DRAVDQOWN: FT. TIME:
DEPTH TO WATER DURING RECOVERY: FT. TIME:
CEPTH TO WATER DURING RECOVERY: FT. TIME:

EQUIPMENT USED TO PERFQRM TEST:

PERSONNEL ; Monroe/Flair/Heitman

Well passed plumbness test using 1 7/8" 0D pipe 4/4/88

*

ALL WATER LEVEL MEASUREMENTS FROM TOP OF CASING
** REFER TO IN-SITU PERMEABILITY REPORT.



PROFESSIONAL SERVIGE INDUSTRIES, INC, '
BORING NO.__S61-MW3 _PROJECT NO. 342-65219H

PRQJECT NAME HoTloman Air Force Base

DRILL CREW Mitchell* Caho, Flair '

. 3/24/88 3/24/88
DATE/TIME START_ 7.45  DATE/TIME END 9:00

v , * Engineer
DRILLING METHOD: AUGER_ 0 FT TO 23 FT, ROTARY . FT TO . FT DRILL RIG CME 55 '
AUGER/BIT SIZE(S) & INTERVAL(S) 3% 1.D./A1 SURFACE COVER Gravel
N 670484
ToCc ELEV. 4071.03 . BORING COORDINATES ¢ 551242 WATER DURING DRILLING 2.5 '
WATER AT COMPLETION /5! DELAYED WATER LEVEL Monitor well dnstalled in boring
DATE GROUTED  N/A MATERIAL(S) & QUANTITY N/A , l
—u-J ™)
S l3nz B PID HAND
A E-- SOIL'