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PURPOSE OF DOCUMENT

A.

This RCRA facility investigation report docu-
ments the investigation of 44 solid waste
management units (SWMU's) and two areas of
concern (AOCs) on Table 2 of Holloman
AFB's HSWA permit. This document was
prepared for, and in cooperation with, the
Base Environmental Office: 49 CES/CEV,
550 Tabosa Avenue, Holloman AFB, NM,
505/479-3931.

Information contained in the report will be
used to support the Resource Conservation
and Recovery Act corrective action program
and was also prepared to comply with the
Installation Restoration Program, where appli-
cable.

The primary objectives of the investigation
were to determine whether a release of hazar-
dous waste or hazardous constituents had

., -

occurred from any of the Pbase ISWMUs and
to define the nature and extent of waste con-
stituents at Phasé 11 SWMUs

The report describes the regulatory frame-
work, environmenial setting, contains data
evaluation criteria,. and results conclusions,
and recommendauon.s for each SWMU and
AOC.

Site closeout (no further action), conditional
site closeout (conditional no further action),
or further investigation is recommended for
each of the 44 SWMUs and’ 2 AOCs. Recom-
mendations are based on results of the reme-
dial investigation and a qualxtanve or quanti-
tative risk assessment. ° Detalled recommen-
dations are provided for sues reqmrmg ‘further
investigation.
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Section 1
INTRODUCTION

This report summarizes the activities and
contains the résults, conclusions, and recommen-
dations of the Table 2 Resource Conservation and
Recovery Act (RCRA) facility investigation (RFI)
at Holloman Air Force Base (AFB), New Mexico.
The Table 2 RFI was conducted at 44 Phase I and
Phase II solid waste management units (SWMUs)
and 2 areas of concern (AOCs). The primary
objectives of the investigation were to:

. Determine whether a release of hazardous
waste or hazardous constituents had oc-
curred from any of the Phase I SWMUs;
and

. Define the nature and extent of waste
constituents at Phase I SWMUs.

v - . . .
The primary decisions associated with these
objectives were to:

. Determine whether detected releases
require further evaluation;

. Quantitatively determine risks to human
health and/or the environment posed by
waste constituents at Phase I SWMUs;
and

. Recommend no further action (NFA),
conditional no further action (CNFA), or
further evaluation for each of the
SWMUs.

The SWMUs and AOCs were divided into 28
SWMU groups for this investigation. The
SWMUs and AOCs are listed in Table 1-1, and
their locations are shown in Figure 1-1.

This section contains a brief discussion of
the regulatory programs relevant to the SWMUs,
a description of the regulatory framework for the
project, and a summary of the investigation and
the results, conclusions, and recommendations for
each of the SWMUs. Section 1 concludes with an
overview of the other sections in the report.

1.1 Regulatory Programs

Holloman AFB has a RCRA permit for an
on-site container storage area for currently gener-
ated hazardous wastes, and is subject to the re-
quirements of the RCRA corrective action pro-
gram. The Hazardous and Solid Waste Amend-
ments (HSWA) portion of Holloman AFB's
RCRA permit requires that the Base investigate
and remediate the release of any hazardous waste
or constituents from active and inactive SWMUSs
listed on Tables 1, 2, and 3 of the HSWA permit.

Holloman AFB also implements the
Installation Restoration Program (IRP) to ensure
that past waste management sites are identified
and remediated, as necessary, to mitigate hazards
to human health and the environment. The IRP
follows the requirements of the Comprehensive
Environmental Response, Compensation, and
Liability Act (CERCLA) and the 1986 statutory
amendments to CERCLA (the Superfund Amend-
ments and Reauthorization Act [SARA]) requiring
federal facilities to comply with the National
Contingency Plan (NCP).

As appropriate, the Base must comply
with the requirements of both programs. Both are
similarly phased and ultimately intended to ensure
remediation of sites that pose a threat to human
health or the environment. In the preamble to the
proposed RCRA corrective action rules, the U.S.

1-1
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Table 2 RFI Report , ) _Holloman Air Force Base .-
¥ 0/ W)«“Jo QQ Table 1-1 Lonniine
N & SWMUs Under Investigation - e e ey

\,\,
~ 6“’ ex Pé'

2 Bldg. 121 Oil/Water Separator 1 2
119 | Bldg. 121 Waste Oil Tank 1 -2
15 Bldg. 309 Oil/Water Separator 2 ||
120 Bldg. 309 Waste Oil Tank I 2
17 Bldg. 316 Oil/Water Separator I 2
121 Bldg. 316 Waste Qil Tank I 2
21 Bldg. 702 Oil/Water Separator 1 3
22 Bldg. 704 Oi/Water Separator 47 I 2
123 Bldg. 704 Waste Oil Tank I 2
32 Bldg. 868 Oil/Water Separator I 2
/" L 125 | Bldg. 868 Fire Water Tank I 2
| S
36 Bldg. 1001 Oil/Water Separator 1 2
% 126 Bldg. 1001 Waste Oil Tank I 2
39 Bldg. 1092 Oil/Water Separator 1 2 '
127 Bldg. 1092 Waste Oil Tank 31 I 2
135 Oil/Water Separator Drainage Pit 1 2
40 Bldg. 1166 Oil/Water Separator I 2
128 Bldg. 1166 Waste Oil Tank I 2
138 Oil/Water Separator Drainage Pit I 2
54 Bldg. 702 Waste Accumulation Area 47 1 2
1 55 Bldg. 702A Waste Accumulation Area I 2
56 Bldg. 807 Test Cell Waste I 2
Accumulation Area
63 Bldg. 867 Waste Accumulation Area I 2
71 Bldg. 1178A Waste Accumulation 1 2
Area
75 DRMO Waste Storage Area * NA 2
78 Trim Pad 3 Waste Accumulation Area 1 2
91 Bldg. 816 Washrack I 2
101 Bldg. 121 (Old Main Base) Landfill ® NA 2
118 | Bldg. 21 Pesticide Holding Tank _ I 2
20 132 Bldg. 21 Leach Field 16 Il 1
iL_AOC-A Open Concrete Containment Box } I 1
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Table 1-1 (Continued)

124 Bldg. 752 Waste Qil Tank I 2
129 Bldg. 1191 and 1192 Spill Tanks I 2
178 Bldg. 1191 and 1192 Runoff Pits 36 II 1
136 Bldg. 1119 Washrack Drainage Pit | 2 I
i 141 Pad 9 Drainage Pit, Drain, and 27 NA 2
Drainline ©
155 Sludge Drying Beds I 2
156 Imhoff Tanks I 2
164 Bldg. 1080 Pond I 2
165 Bldg. 1176 Pond | 1
177 Bldg. 1176 Sumps II 2
179 Discharge Box 39 II 1
181 Bldg. 1176 Drainage Troughs II 2
183 Air Base Sewer System I 2
o 4/“ 184 Wastewater Recirculation Line ° I 2
|| AOC-U Lost River Basin 1 2

NA = Not applicable. The SWMUs are on Table 2, but have been previously investigated, or do not require
investigation at this time.

2 No investigation was plannned for SWMU 75 because existing closure and post-closure contingency plans are
included in the RCRA Part B permit and will be followed at the time of closure.

*The results of the previous RI and associated baseline risk assessment (Walk, Haydel, and Associates, Inc., 1989)
concluded that the SWMU poses no significant risk to human health or the environment; therefore, no investigation
of the unit was planned for the Table 2 RFIL.

¢ The investigation for SWMU 141 was performed prior to the Table 2 Phase I RF1. The results are presented in the
Preliminary Assessment and Site Investigation Report: Investigation of Four Waste Sites, Holloman AFB, New
Mexico (Radian, 1993). NFA was recommended for SWMU 141 in this report.

¢ No investigation was planned as part of the Table 2 Phase I RFI, since closure of SWMU 184 will occur as part of
the Sewage Lagoons closure in approximately 2 to 3 years.

1-3 September 1997
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Section 1—Introduction

Table 2 RFI Report

Environmental Protection Agency (EPA) encour-
ages coordination of the two independent pro-
grams. Therefore, the activities necessary for
these programs have been coordinated to reduce
duplicative efforts. Integration of the programs
has been implemented and accepted for the RCRA
Table 1 SWMUs in the Remedial Investigation
(RI) Report—Investigation, Study, and Recom-
mendation for 29 Waste Sites (Radian, 1992a),
and for one Table 2 SWMU and one Table 3
SWMU in the Preliminary Assessment and Site
Investigation Report, Investigation of Four Waste
Sites (Radian, 1993).

1.2 Project Regulatory Framework
Section IV (Special Conditions) of
Holloman AFB's HSWA permit contains the
specific requirements for the RFI. This RFI was
designed to document the presence or absence of
hazardous waste or hazardous constituents due to
a release from the SWMUs and AOCs listed in
Table 1-1.

The majority of the SWMUs listed in
Table 1-1 are on Table 2 of Holloman AFB's
HSWA permit. In addition to the Table 2
SWMUs, one SWMU from Table 3 (SWMU 21)
and four SWMUs and one AOC (118, 132 and
AOC-A) from Table 1 are included. SWMU 21
is an oil/water separator associated with a waste
oil tank listed on Table 2. A request for permit
modification will be submitted to move this
SWMU from Table 3 to Table 2. The other
oil/water separators under investigation were
recently moved from Table 3 to Table 2 via a
permit modification. The associated units were
investigated simultaneously because of their
physical proximity to one another. SWMUs 118
and 132 AOC-A (from Table 1) were investigated
in 1991 as part of the Table 1 RFI. The results of
this investigation are detailed in the RI Report
(Radian, 1992a). These SWMUs and AOC are
adjacent to SWMUs listed on Table 2, so the
Phase II RFI studies recommended in the previous

investigation were carried out in conjunction with
Phase I RFI activities at the neighboring Table 2 -
SWMUs. ;

1.3 Summary of Investigation oo
This investigation involved various field
activities to collect environmental data. These
activities were guided by the approved Work Plan
(Radian, 1993), which provided technical guide-
lines for performing the field investigation, in-
cluding procedures for the execution of field
tasks, criteria for data collection, quality assur-
ance/quality control (QA/QC) procedures, guide-
lines for laboratory analysis, and guidelines to
ensure the health and safety of project personnel.
The field investigation commenced in October
1993 and was completed in December 1993.

Following the field investigation and prior
to preparation of this report, a QA/QC review of
the analytical data was completed. QC data
associated with this investigation indicate that
chemical data are acceptable and defensible. Data
show that QC mechanisms were effective in
ensuring measurement data reliability within
expected limits of sampling and analytical error.
Data validation conclusions are presented in detail
in the Informal Technical Information Report
(ITIR) (Radian, 1994).

The primary activities required by the RFI
were to determine whether a release has occurred,
and to determine whether the release requires
further evaluation because of potential human
health and/or environmental risks, or to fill data
gaps. To determine whether any of the SWMUs
posed a risk to human health or the environment,
chemicals of potential concern (COPCs) were
identified; either a quantitative or qualitative risk
assessment was then performed for each SWMU.
Quantitative risk assessments were done for the
Phase I SWMUs in order to update the findings
of the existing (Phase I) risk assessments for these
SWMUs. A quantitative risk assessment was also
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done for SWMU 164, which was considered the

Phase I SWMU most likely to require additional -

work since it was the site of a recent fuel spill. A
quantitative risk assessment was done for this
SWMU to ensure that potential risks were suffi-
ciently characterized to support a corrective
measures study (CMS) if necessary. To develop
conclusions and recommendations from the
analytical and risk assessment results, decision
trees were used to make one of the following
recommendations for each SWMU.

. NFA was recommended for SWMUs
where no release has occurred, or where
a potential release does not warrant fur-
ther investigation.

. CNFA was recommended for SWMUs
that pose no risk to human health or the
environment, but have total recoverable
petroleum  hydrocarbon (TRPH)-
contaminated soil that must be remedia-
ted.

. Further evaluation was recommended for
SWMUs where additional data may be
needed to evaluate risk and/or to support
interim measures or a CMS.

Tables 1-2 and 1-3 summarize results and recom-
mendations for the Phase I and Phase T SWMUs,
respectively. Trigger criteria and decision trees
are discussed in detail in section 3.

14 Organization of Report

This RFI report has a total of seven
sections. The contents of sections 2 through 7 are
described below.

Section 2—Environmental Setting
presents information about physiography, geol-
ogy, hydrogeology, and land and water use. This

information is fundamental to the technical devel-

opment of the investigation, and provides back- '
ground information that is referred to throughout -
the report. ‘ * ‘

Section 3—Data Quality Objectives -
(DQOs) and Evaluation Criteria presents the
guidelines used to evaluate analytical results and
formulate conclusions and recommendations. It
includes discussions conceming the use of data
validation conclusions, trigger criteria, decision
trees, and risk assessment results.

Section 4—Results, Conclusions, and
Recommendations for the Phase I SWMUs
contains individual subsections for each of the
Phase I SWMU groups investigated. Each subsec-
tion contains the following discussions:

. Executive summary for the SWMU or
SWMU group;

. SWMU features, history, and a SWMU
figure;

. Summary of investigation;

. Geology and hydrogeology specific to the
SWMU or SWMU group;

. Analytical results, including summary
data tables;

. Risk assessment results; and

. Conclusions and recommendations.

Section 5—Results, Conclusions, and
Recommendations for the Phase I SWMUs

contains individual subsections for each of the

Phase I SWMU groups investigated. Subsections
contain the same discussions as those in section 4.

September 1997 ..
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Table 1-2
Phase I Investigation Summary

2 Bldg. 121 Oil/Water Separator Leak None None Qual NFA
119 Bldg. 121 Waste Oil Tank
15 Bldg. 309 Oil/Water Separator Leak None None Qual NFA
120 Bldg. 309 Waste Oil Tank
17 Bldg. 316 Oil/Water Separator Leak None None Qual NFA
121 Bldg. 316 Waste Oil Tank
21 Bidg. 702 Oil/'Water Separator Leak Benzene, TRPH Surface soil: none; subsurface Acceptable CNFA/NFA"
22 Bldg. 704 Oil/Walter Separator soil: 1,1-dichloroethene, benzene; risk
123 Bldg. 704 Waste Oil Tank groundwater”; arsenic, benzene,
beryllium, ethylbenzene,
tetrachloroethene
32 Bldg. 868 Oil\Water Spearator Leak None None Qual NFA
125 Bldg. 868 Fire Water Tank
36 Bldg. 1001 Oil/Water Separator Leak TRPH None Qual CNFA
126 Bldg. 1001 Waste Oil Tank
39 Bldg. 1092 Oil/Water Separator Leak TRPH No risk-based screen, pending fur- Qual Phase Il
127 Bldg. 1092 Waste Oil Tank ther investigation investigation
135 Oil/Water Separator Drainage Pit
40 Bldg. 1166 Oil/Water Separator Leak TRPH None Qual CNFA
128 Bldg. 1166 Waste Oil Tank
138 Oil/Water Separator Drainage Pit
54 Bldg. 702 Waste Accumulation Area Waste oil spills TRPH Surface soil: none; subsurface Acceptable NFA
55 Bldg. 702A Waste Accumulation Area soil: 1,1-dichloroethene, benzene; risk
groundwater®. arsenic, benzene,
beryllium, ethylbenzene,
tetrachloroethene
56 Bldg. 807 Waste Accumulation Area Waste oil and solvent spills None None Qual NFA
63 Bldg. 867 Waste Accumulation Area Waste oil and solvent spills None None Qual NFA
rl 71 Bldg. 1178 A Waste Accumulation Area Waste oil and solvent spills None None ~ Qual NFA
75 DRMO Hazardous Waste Storage Area Small oil spills NA® NA® NA® NA®
78 Trim Pad 3 Waste Accumulation Area Waste oil and hydraulic fluid None None Qual NFA
91 Bldg. 816 Washrack Contaminated rinsewater None None Qual NFA
101 Bldg. 121 (Old Main Base) Landfill Domestic solid waste and in- NA! NA! NAY NAY

cinerator ash
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Table 1-2 (Continued) &
()
W eberip tesl S
124 | Bldg. 752 Waste Oil Tank Leak None None Qual NFA -
136 Bldg. 1119 Washrack Drainage Area Contaminated rinsewater TRPH None Quat CNFA
141 Pad 9 Drainage Pit Contarminated rinsewater NAY NA?® NA* NA¢
155 Sludge Drying Beds Sewage sludge None Beryllium Qual
NFA
156 Imhoff Tanks Sewage sludge None Beryllium Qual NFA
164 Bldg. 1080 Pond Flightline runoff and fuel spill | None Arsenic, barium, cadmium, Acceptable NFA
chromium® risk
183 Air Base Sewer System Sewer line leaks NA' NA' NA' Phase II
" investigation
" 184 Wastewater Recirculating Line Sewage lagoon waste NAS NAS NAS NAS
I AOC-U | Lost River Basin Runoff from IRP sites, SWMUs, { None None Qual NFA
and ston;_a_ge areas —

NFA =  No further action.

CNFA =  Conditional no further action.

Qual . =  Qualitative, rather than quantitative risk assessment done for this SWMU. Qualitative results for each SWMU are presented in Section 4.
NA = Not applicable.

* Risk-based screen COPCs are for ingestion unless otherwise noted.

UONONPORU[—] UONJIS

® Groundwater data collected during previous investigation.

° No investigation performed at this SWMU.

4 SWMU was investigated previously under another program.

¢ Risk-based screen COPCs for inhalation.

No chemical analyses or risk assessment aclivities were preformed in this phase of the investigation.
® SWMU will be investigated as part of sewage lagoon closure.

"CNFA is recommended for SWMU 123; NFA is recommended for SWMUs 21 and 22.

aseq 9510 Iy UBWO[[OH




6-1

L661 Iaquardeg

Table 1-3
Phase II Investigation Summary

_ Risk-

based Screen ] Risk
1o B R R T | Assessment
“iio SWMU Déseription - Surface Soil- . | Subsurface Soil Groundwater. - | Results
118 Bldg. 21 Pesticide Holding Tank | Pesticides, PCB 1260 and TRPH heptachlor PCB-1260 alpha-BHC, benzene, Acceptable
132 Bldg. 21 Entomology Leach PCBs, and sol- | in soil. Gamma-BHC | epoxide chlorobenzene, dieldrin, risk
AOC-A |Field vents spills and heptachlor epoxide | PCB-126-0 ethylbenzene, gamma-
Building 21 Pesticide in groundwater. BHC, heptachtor epox-
ide, methylene chioride,
trichloroethene
129 | Bidg. 1191 Spill Tank Unconventional | TRPH in soil. Lead in ] benzo-a-pyrene }None beryltium, bromo- Acceptable
178 Bldg. 1191 Fuel Runoff Pits fuels spills drain sample. dichloromethane, risk
: nitrate/nitrite,
trichloroethene
165 Bldg. 1176 Pond Unconventional ]| TCE and TCA in gro- | arsenic, None 1,1-dichloroethene, be- Acceptable
177 | Bldg. 1176 Sumps fuels and sol- undwater. benzo-a- rytlium, carbon tetra- risk
179 Discharge Box vents spills pyrene, chloride, tetrachloroeh--
181 Bldg. 1176 Drainage Trough thene, trans-1,3-di-
chloropropene,
trichloroethene, vinyl
_ . chloride
NFA = No further action.
CNFA = Conditional no further action.
NA = Not applicable.
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Holloman Air Force Base - -

Section 6—Table 2 SWMUs Investi-

gated Under Other Programs contains brief
summaries of the features of four Table 2
SWMUs that have already been investigated or do
_not require investigation at this time.

-

‘ Section 7—References contains a list of
references used in preparing this RFI report.
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Section 2
ENVIRONMENTAL SETTING

The following section describes the
environmental setting of Holloman AFB, New
Mexico. Detailed discussions of physiography,
geology, and hydrogeology are presented. These
discussions were compiled from existing Base
records, published literature, previous reports, and
this field investigation.

2.1 Geography

Holloman AFB is situated in south-central
New Mexico, in the northwest-central part of
Otero County (Figure 2-1). The Base occupies
about 50,000 acres in the northeast quarter of
Township 17S, Range 8E. Additional land
extending northward is occupied by the White
Sands Missile Range testing facilities. Privately
and publicly owned lands border the remainder of
the Base. The major highway serving the Base is
Highway 70, which runs southwest from
Alamogordo and forms a boundary between the
Base and public lands. Alamogordo is located
approximately 7 miles east of the Base. With a
population of approximately 31,000, it is the only
town of appreciable size within 40 miles of the
Base. Holloman AFB has a population of
approximately 5500.

2.2 Physiography

The Base is located in the Tularosa Basin,
which is bound by the San Andres mountains in
the west and the Sacramento mountains in the
east. The basin’s interior plain has low relief,
with altitudes ranging from about 4000 ft in the
southwest to about 4400 ft in the northeast. The
surrounding mountains rise abruptly to altitudes of
7000-12,000 ft.

The climate in the Tularosa Basin is arid,
with low annual rainfall and low relative
humidity. The surrounding mountain ranges

greatly influence local weather. They modify
approaching weather systems and provide
orographic lifting, which produces summer
thunderstorms. Mean annual precipitation is 7.9
in., mostly from thunderstorm activity from May
through October. Winter is generally dry and is
characterized by clear skies and erratic snowfall.
The period from March through May is
characterized by strong southerly wind flow and
periods of blowing dust and sand.

The mean annual lake evaporation rate,
commonly used as an estimate of the mean annual
evapotranspiration rate, is approximately 67 in.
per year. Therefore, the annual net precipitation
(mean annual net precipitation minus mean annual
evapotranspiration) for the Holloman AFB area is
approximately minus 59 in. per year, representing
a net loss in groundwater from evapotranspiration.
23 Geology
The Tularosa Basin is a bolson, or a basin
that has no surface drainage outlet. Bolson
deposits are sediments carried by water into a
closed basin. The bolson fill in the Tularosa
Basin is derived from the erosion of limestone,
dolomite, and gypsum in the surrounding
mountains. Coarser material is deposited at the
base of the mountains; finer material is carried to
the basin’s interor. The near-surface bolson
deposits consist of sediments that are of alluvial,
eolian, and lacustrine or playa origin.

Alluvial fan deposits are characteristically
laterally discontinuous units of interbedded sand,
silt, and clay. The eolian deposits consist
primarily of gypsum sand. Alluvial and eolian
deposits are often indistinguishable due to the
reworking of alluvial sediments by eolian
processes. Lacustrine or playa deposits in the area
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consist of clay containing gypsum crystals.
Lacustrine deposits are juxtaposed with alluvial
fan and eolian deposits throughout the Base
(Radian, 1992a). -

24 Current and Future Land Use

Land use surrounding Holloman AFB
consists of residential areas to the east and
northeast (Alamogordo), rangeland to the south,
the White Sands National Monument to the west,
and military activities to the north. The desert
terrain of the area surrounding Holloman AFB has
limited development in the immediate vicinity.
There are no agricultural operations, residential
communities, or large industrial operations
located adjacent to the Base.

Holloman AFB is an active military
installation and is expected to remain active for
the foreseeable future. No transfer of military
property to the public domain is anticipated.
Public access to the Base is restricted.

Residential development on Base is
limited by environmental and operational
constraints that include the 100-year floodplain,
historic sites, and areas identified under the IRP.
Safety and noise zones also limit residential
development on Base. Future plans for residential
development on Base include renovation of
existing structure, replacement of inefficient
buildings, and expansion into open areas in the
southeast corner of the Base (reference "Horizons
2000 Facility Improvement Plan II" 1987).
Future land use is not expected to differ
significantly from current land use practices.

25 Hydrogeology

Both surface water and groundwater
contribute to the hydrological setting at Holloman
AFB.

251
Since the Tularosa Basin is a closed basin '

with no surface water outlet, water is lost to
evaporation, transpiration, and infiltration, or . !

collects in Lake Lucero, the lowest point in the *
basin, approximately 20 miles southwest of
Holloman AFB.

The Base 1is crossed by several
southwest-trending arroyos that control surface
drainage in the undeveloped part of the Base (see
Figure 2-2). These arroyos consist of Hay Draw,
in the far northern part of the Base; Malone Draw
and Ritas Draw, which drain into Lost River; and
Dillard Draw to the east, which runs in a
southwesterly direction along the eastern and
southern boundaries of the Base. Lost River, the
largest arroyo, is dammed near the western
boundary of the Base. Runoff from Lost River,
Malone Draw, and Ritas Draw collects in the
dammed area. Drainage within the developed
portions of the Base flows through ditches and
culverts to various outfall areas.

The wastewater treatment system at
Holloman AFB consists of seven aeration/
evaporation lagoons. Southwest of these lagoons,
a natural playa lake known as Lake Holloman
receives some runoff from the Base as well as
effluent from the sewage lagoons. A dam/dike
has been constructed across the southern quarter
of Lake Holloman. Seepage through and overflow
of the dam filled an existing small playa lake
known as Lake Stinky.

252 Groundwater

To understand the effects of groundwater
on the environmental setting, groundwater flow
and groundwater quality must be understood.

Groundwater Flow
Groundwater occurs under unconfined
conditions in the unconsolidated bolson deposits

2-3
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beneath Holloman AFB. The primary source of
recharge for groundwater in the bolson aquifer is
percolation of rainfall and stream runoff through
the coarse, unconsolidated alluvial fan deposits
along the western flank of the Sacramento
Mountains. Water migrates downward into the
bolson fill aquifer and flows downgradient
through progressively finer grained sediments into
the basin. Beneath Holloman AFB the depth to
groundwater ranges from less than 5 ft to nearly
50 ft below ground level (BGL) .

A Base-wide synchronous water-level
survey was conducted in March 1993. A
potentiometric surface map of the aquifer is
shown in Plate 1. In the vicinity of Holloman
AFB, groundwater generally flows toward the
west and southwest, following surface
topography. Local groundwater flow direction,
however, is influenced by the arroyos that drain
the Base. In the southeastern portion of the Base,
regional groundwater flows southwest, toward the
Dillard Draw surficial drainage system. In the
northern and western portions of the Base,
groundwater flows in a more westerly direction,
toward the Ritas Draw, Malone Draw, and Lost
River drainages. Localized effects occur in areas
immediately adjacent to arroyos,
groundwater flows directly toward drainage
regardless of regional flow patterns.

Groundwater Quality

Water quality in the Tularosa Basin is
good near the recharge areas at the base of the
mountains, but groundwater becomes
progressively more mineralized as it flows
downgradient toward the interior of the basin.
This decrease in water quality can be attributed to
slow groundwater migration from recharge to
discharge areas, and the presence of readily
soluble minerals in the bolson sediments.

On the basis of New Mexico Water
Quality Control Commission Regulations (NM

where

Table 2 RFI Report
WQCC 82-1, as amended through August 18,
1991, Parts 3-100 through 3-103), the

groundwater beneath Holloman AFB is designated
as unfit for human consumption because it
exceeds New Mexico human health standards
(HHSs) for total dissolved solids (TDS) and
sulfate.

According to the EPA document
Guidelines for Groundwater Classification Under
the EPA Groundwater Protection Strategy (EPA,
1986), the groundwater beneath Holloman AFB
can be classified as Il B. Class III groundwater is
characterized by having a TDS concentration
greater than 10,000 mg/L, and is not considered a
source or a potential source of drinking water.
Class I B groundwater is characterized by a low
degree of interconnection to adjacent surface
waters or groundwater of a higher class. Because
the Tularosa Basin is a closed basin, its
groundwater does not discharge or connect to any
adjacent aquifers. Adjacent surface waters
include Lost River and Lake Holloman, which
also have high concentrations of TDS and thus are
not potential drinking water sources.

2.6 Current and Future Water Use

At present, the primary fresh water
resource for the City of Alamogordo is Lake
Bonita, 60 miles northeast of the Tularosa Basin.
Currently, there are no potable supplies of ground
or surface water located on Base. Holloman AFB
obtains its water supply from the City of
Alamogordo and the Holloman AFB wells in
Boles, San Andres, and Douglas well fields at the
base of the Sacramento Mountains. No water
supply wells are located on or near the Base
because of poor groundwater quality. The nearest
production well downgradient of Holloman AFB
is a livestock well located 3.5 miles west of the
Base (Computrac, Inc., 1986). No other
downgradient or near-Base potable or irrigation
wells exist.
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DATA QUALITY OBJECTIVES AND EVALUATION CRITERIA

This section presents the DQOs for the
project, the trigger criteria used in data evaluation,
and the decision-making processes for the Phase
I and Phase I SWMUs.

31 Data Quality Objectives

To ensure that the goals of this
investigation were met, DQOs were developed for
data collection and data interpretation activities.
DQOs are a statement of the "quality” of data
required to meet project objectives. DQOs
include detailed specifications of the following:

. The types of data required to make a
decision;
. The quantity of data required to make a

decision; and

. The measurement objectives for each type
of data collected.

DQOs are established to ensure that
sufficient data are available for decision makers to
resolve project objectives. The preliminary
decision makers for this project are Holloman
AFB  Environmental  Flight  personnel,
Headquarters-Air Combat Command (HQ-ACC
personnel, and U.S. Army Corps of Engineers
(USACE)-Omaha District personnel. The final
decision maker for the RCRA corrective action
program is EPA Region VI, and for the IRP is the
New Mexico Environment Department (NMED).

The primary objectives of the
investigation are as follows:
. Determine whether a release requiring

further evaluation has occurred at any of
the Phase I SWMUs; and

. Define the nature and extent of waste
constituents at Phase I SWMUs, and
quantify the risks associated with these
compounds.

The primary decisions associated with these
objectives are to decide whether remediation is
required to protect human health and the
environment, and to recommend NFA or further
evaluation for each of the SWMUs.

To meet the objectives of the
investigation and to resolve the primary decision,
a variety of types of data were collected during
the field investigation. The DQOs, types of data
collected, data collection procedures, and QA
program for validating the data are described in
detail in the Work Plan (Radian, 1993). The
DQOs presented in the Work Plan are not
complete for any forthcoming phases of
investigative or remedial activity. As more
information about the SWMU s is gathered, and as
project objectives are refined, DQOs will need to
be updated iteratively for each new activity.

32 Data Evaluation Criteria

To determine presence or absence and
significance of any release from the SWMUs,
analytical results were compared with trigger
criteria, and decisions were made using decision
trees for the Phase I and Phase II investigations.
Trigger criteria and other data evaluation criteria,
such as data validation results and risk assessment
results, are discussed in this section.

3.2.1 Data Validation Conclusions

Data were validated according to the
requirements specified in the Quality Assurance
Project Plan, (Radian, 1993). The Draft Informal
Technical Information Report (ITIR) (Radian,
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1994) presents a complete description of the QA
program implemented for this investigation,
including the results of QC analyses, data
validation procedures, results of data validation
including potential data limitations, and results for
all laboratory analyses performed.

Overall, the QC data associated with this
investigation indicate that chemical measurement
data are acceptable. Anindependent review found
the data to be reliable, defensible, and usable for
the purposes of the project. The majority of the
QC results associated with the Holloman Table 2
program were within the specifications outlined in
the QAPP, (Radian, 1993). Overall data com-
pleteness for this project was calculated at 99
percent. Results of the data validation show that
project objectives have been met.

When interpreting data, the following
potential limitations should be considered:

Soil Samples

. Chromium was detected in the following
samples and may be biased high due to
blank contamination: 179-A04-01-01,
179-A04-02-01, 179-A02-02-01, 179-
A03-01-01, and 179-A03-02-01. These
results affect 5 of 216 samples. No other
samples were affected.

. Matrix spike (MS) results indicate that
antimony concentrations in soil may be
biased low by 40 percent.

. MS results indicate that barium concen-

trations in soil samples at SWMUs 2, 15,
40, 71, and 156 may be biased high by 50
percent.

. Four MS samples associated with sample
138-A01-01-01 were below acceptance
criteria, which indicates that the chro-

mium results for this sample may be
biased slightly low. '

Concentrations of mercury in the follow-
ing samples may be biased high due to

blank contamination: AOC-U-A03-01- .

01, AOC-U-A03-02-01, AOC-U-A04-02-
01, and 156-B05-01-01. These results
affect 4 of 171 samples.

MS results indicate that mercury concen-
trations associated with sample 036-U01-
01-01 results may be biased 80% low, and
that those associated with sample 138-
A01-01-01 may be biased high by 25
percent.

All of the results for kepone in soil
samples should be considered biased low
or potentially false negatives. However,
impacts on conclusions drawn from the
data for SWMUs where this analyte
might be suspected should not be affec-
ted, since a release would be expected to
also contain other target analytes, trigger-
ing further scrutiny of the SWMU.

Laboratory control sample (LCS) results
indicate that demeton O, demeton S, and
disulfoton could be present in field
samples and not detected. However,
impacts on conclusions drawn from the
data for SWMUs where these analytes
might be suspected should not be affec-
ted, since a release would be expected to
also contain other target analytes, trigger-
ing further scrutiny of the SWMU.

Diethylphthalate was detected in all of
the equipment blank samples analyzed on
11 Novermber 1993 but not in the method
blank. All of the field samples collected

from SWMUs 40, 56, 126, and 136 may
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have elevated levels of diethylphthalate
from field cross-contamination.

Groundwater samples

. The zinc reported in sample WRA-W02-
010-01 may be due to laboratory
contamination.

. Toluene was detected in the equipment

blank at the same level as was detected in
the groundwater samples. Xylenes were
detected in the equipment blank above the
concentrations detected in groundwater
samples. Groundwater results for toluene
and xylenes may be due to field cross-
contarnination.

Biota Samples
. MS results suggest that cadmium and lead
concentrations in the plant samples may
be biased low.
32.2 Trigger Criteria
Analytical results were compared with
various trigger criteria to provide an indication of
whether a release has occurred from a SWMU,
and if so, if the release is likely to require further
evaluation to determine the nature and extent of
contamination or to quantify potential risks.
Trigger criteria for this investigation included the
following: Proposed RCRA Subpart S action
levels and the Base-specific standard for TRPH
approved by NMED and New Mexico Water
Quality Regulations. Each of these trigger criteria
is discussed briefly below, and trigger criteria for
specific analytes are presented in Table 3-1.

Proposed RCRA Subpart S Action
Levels were used to provide an indication of
whether detected constituents were at
concentrations potentially requiring further
evaluation. Action levels are reasonable levels
below which corrective action is unlikely to be
necessary. They are not cleanup standards.

Proposed RCRA Subpart S action levels are
discussed in more detail in Appendix A.

The Base-specific TRPH standard of
1000 mg/kg is the trigger concentration for TRPH.
Currently, soil containing greater than 1000 mg/kg
TRPH requires remediation.

New Mexico Standards for Ground-
water (NMWACC 82-1, as amended through
8/18/94, Part 3-103) were used as an indication of
whether constituents detected in groundwater
were at concentrations potentially requiring
further evaluation.

3.23 Risk Assessment Overview

Risk assessment results were used to
determine whether any of the SWMUs pose a risk
to human health or the environment, and thus
require further evaluation. The first step was to
determine the COPCs for each SWMU, which
was done by running analytical results through a
risk-based screen. The screen uses EPA Region
I action levels, rather than proposed RCRA
Subpart S action levels, because they are designed
specifically for use in risk-based screens. The
screen was used to determine COPCs and as a
predictor of health risk estimates. In general, the
presence of COPCs for a SWMU indicates the
need for a closer look by a toxicologist and/or a
quantitative risk assessment.

Following the determination of COPCs, a
qualitative or quantitative risk and ecological
assessments were performed for each SWMU.
Most of the Phase I SWMUs received qualitative
risk assessments, which entailed identifying
potential exposure pathways and both human and
ecological receptors. The reasoning behind using
qualitative risk assessments for the Phase I
SWMUs was that the risk-based screen would

- provide an indication of whether there were

potential health risks associated with the SWMU
and, if so, a quantitative risk assessment could be
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1,1,1-Trichloroethane

Table 3-1
Analyte-Specific Trigger Criteria

&

35%% ai

8x10° pg/kg

1,1-Dichloroethane 3500 pg/L ® 8x10 ¢ pug/ks ® f
1,1-Dichloroethene 0.58 ug/L © 1.16x10 * pefkg © f
1,2-Dichlorobenzene 3150 pg/L. ® 7200 mg/ke ® |
Il 1.3-Dichlorobenzene 3120 pe/L ¥ 7100 mgfkg > |
1,4-Dichlorobenzene 14.58 pg/L © 292 mg/kg ° i
24,5-T 350 po/L ® 8x10 S pg/kg © f
2,4,5-TP (Silvex) 280 po/L 6.4x10 5 pg/ke ® 1!
l 2,4-D 350 pg/L® 8x10° pg/kg®
FA-DB 280 pg/L ® 6.4x10° ug/ks ® “
2,4-Dimethylphenol 700 ug/L.°® 1600 mg/kg ®
“ 2-Hexanone NS NS
i 2-Methylnaphthalene NS NS
F—Methylphenol 1750 pg/L ® 4000 mg/kg ®
3-Methylphenol 1750 pug/L° 4000 mg/kg ®
4,4-DDD 0.14 pe/L © 2917 pg/kg ©
4,4-DDE 0.10 pg/L© 2059 pg/kg ¢
l 4,4-DDT 0.10 pg/L © 2059 pg/ke ©
|i—Chlor0-3-methLlphcnol NS NS
4-Methyl-2-pentanone (MIBK) 1750 ug/L® 4x10 S pg/kg ®
l 4-Methylphenol 175 ug/L® 400 mg/kg®
Acenaphthene 2100 ug/L°® 4800 mg/kg ®
Acenaphthylene NS NS
Acetone 3500 ug/L ® 8x10 S pg/kg®
Acetophenone 3500 pg/l.® 8000 mg/kg °
Aldrin 0.002 pg/L © 41.17 pg/kg
it Aluminum 101000 pg/1 232000 mg/kg ™
Il Aniline 6.14 pg/L © 123 mg/kg °
“ Anthracene 1.05x10 * ug/L® 2.4x10 * mg/kg®
il Antimony 0.014 mg/L ® 32 mg/kg ®
Aramite 1.40 pg/L © 2.8x10* pg/kg ©
Arsenic 0.011 mg/L° 24 mg/kg ®
Barium 2.45 mg/L ® 5600 mg/kg °
Benzene 1.20 ug/L© 2.4x10* parkg ©
Benzidine 1.5x10 * pg/L © 3.04 uglke©
Benzo(a)anthracene ° 0.05 pug/L © 0.96 ug/ke ©
Benzo(a)pyrene ¢ 0.005 ug/L* 0.096 pg/kg ©
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Table 3-1 (Continued)

0.05 pg/L ©

0.96 pg/ks ©

Benzo(g.h,i)perylene NS NS :H
Benzo(k)fluoranthene ¢ 0.5 ug/L°® 9.59 mg/kg © ‘
Benzoic acid 1.4x10 ¥ pg/L ® 3.2x10* ug/kg® ql
“ Benzy! alcohol 1.05x10 * pg/L ° 2.4x10 7 pg/kg®
Benzyl chloride 0.21 pg/L € 4118 pgfke © i
Beryllium 8x10 * mg/L © 0.16 pg/kg ©
Bromochloromethane NS NS
Bromodichloromethane 0.58 ug/L © 1.16x10 * po/kg ° "
Bromoform 441 pg/L 8.82x10 * po/ks © |
Bromomethane 49 pg/l.® 1.12x10 ° pg/kg ®
Butylbenzylphthalate 7000 pe/L° 1.6x10 * ug/kg®
Cadmium  0.018 mg/L° 80 pg/kg®
Carbon disulfide 3500 ug/L.® 8x10 % ug/ke®
ll Carbon tetrachloride 0.26 ug/L® 5384 pg/k’ |
Chiordane 0.03 pg/L © 540 pofke © f
Chlordane, alpha 0.03 pg/L " 540 pg/kg °* JI
Chlordane, gamma 0.03 pg/L ° 540 pg/kg = f
Chlorobenzene 700 pg/L ° 1.6x10 ug/kg ® J'
Chlorobenzilate 0.13 pg/L © 2592 pg/ks © (
Chloroethane 14000 ug/L % 32000 mg/kg * )
Chloroform 573 g/l ¢ 1.1x10 5 pg/ke © |
Chloromethane 2692 ug/L© 5.4x10° ug/kg ©
ll chiorpyrifos (Dursban) 2.4x10° pg/kg NS
Chromium 35 mg/L° 8x10 * mg/kg ®
Chrysene ¢ 4.79 pg/l© 96 mg/kg
Copper 1.3 mo/L° 2960 mg/kg ®
[Coumaphos NS NS J|
l cyanide 0.70 mg/L ° 1600 mg/kg ® "
| Dalapon 1050 ug/L ° 2.4x10 ° po/kg ®
Di-n-octylphthalate 700 ug/L® 1600 mg/kg °
Diallate 0.57 ug/L © 1.14x10 * ne/ke ©
Diazinon 31.50 pg/L® 7.2x10 * pe/kg®
Dibenz(a,h)anthracene ¢ 5x10 3 ug/L ¢ 0.09589 mg/kg ¢
Dibenzofuran NS NS
Dibromochloromethane 4.16 ug/L° 8.3x10 * pg/kg ° “
Dibromomethane NS NS f
Dibutylphthalate 3500 /L ° 8000 mg/kg ® |
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Dicamba 1050 pg/L® 2.4x10 ° ug/kg®
Dichlorodifluoromethane 7000 pg/L ° 1.6x10 " pg/kg ®
Dichloroprop NS NS
Dichlorvos 0.12 ug/L © 2414 pg/ke ©
Dieldrin 0.002 ug/L.© 43.75 pg/ke ©
Diethylphthalate 2.8x10 ¢ pg/L® 6.4x10 ‘mg/kg®
Dimethoate 7.00 pg/L°® 1.6x10 * ug/kg®
[ Dimethylphthalate 3.5x10 pg/L ® 8.0x10 * pg/kg®
|Pinoseb 35 pg/L® 8x10 * ug/kg 4'
Diphenylamine 875 pg/L® 2.0x10® ug/kg ®
Disulfoton 140 pg/L® 3200 pg/kg® —"
Endosulfan I 1.8 ug/L b 4 bV “
l Endosulfan II 1.8 pg/L ¥ 4"
Endolsulfan aldehyde 1.8 pg/L 40 II
ll Endrin 105 g/l 2.4x10 * pg/kg®
[Endrin aldehyde 10.5 pg/L ™ 2.4x10* pg/kg *X
Ethanol NS NS
Ethoprop NS NS
Ethyl benzene 3500 pg/L ° 8x10° ug/ke® ll
Ifensulfothion NS NS
Fenthion NS NS
lFluoranthene 1400 pg/L.° 3200 pgrkg®
Fluorene 1400 pg/l.® 3200 mg/kg °
ll Heptachior 0.008 ug/L ¢ 156 pg/kg ¢ il
II Heptachlor epoxide 0.004 pofl. * 76.92 ug/kg © - JI
| Hexachlorobenzene 0.02 uo/L.© 437 pgfkeg©
Hexachlorobutadiene 4.48 ug/L © 1.6x10 * pg/ks © 4'
Hexachlorocyclopentadiene 245 ug/L® 5.6x10° ug/kg®
Hexachloroethane 25 ug/L© 8.0x10 “po/kg®
Hexachlorophene 10.50pg/L.® 2.4x10 ‘ ug/kg®
Indeno(1,2,3-cd)pyrene ¢ 0.05 pg/l © 0.96 mg/kg ¢
Iron NS NS
Isophorone 368 ug/L © 7.4x10 ¢ ug/kg _“
Isopropanol NS NS J|
Lead 0.05 pg/L © 8500 pg/kg ° 1
MCPA 175 pg/L® 4x10* pgikg® |
[ McpP NS NS . jl
“ Mercury 011 me/L® 24 mg/ke®
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NS
| Methanol 17.5 mg/L ® 4x10 * po/kg® ;
"Methoxychlor 175 pg/L ® 4x10 ° pg/kg ®
| Methyl azinphos NS NS ]I
Methyl ethyl ketone 2.1x10* pg/L ® 4.8x10 7 pg/kg ® |
Methyl parathion 8.75 pg/L ® 2x10 * pg/kg® |
Methylene chloride 4.66 pg/L © 9.3x10 * pg/ke © |
{l Mevinphos NS NS
Il Mirex 0.02 pg/L© 389 pg/ke ©
N-Nitroso-di-n-propylamine 5x10 2 pg/l. ¢ 0.1 mg/kg *
Naled 70 pg/L ® 160 mg/kg ® {
Naphthalene NS NS 1
Nickel 0.7 mg/L" 1600 mg/kg ° |
Nitrobenzene 17.50 ug/L.® 4.0x10 * ug/kg ® "
PCBs (total) NS 91 ug/ke f
Pentachlorobenzene 28 ug/l® 6.4x10 * ug/kg® "
Pentachlorophenol 0.29 pg/L 5833 pgfke © i
Phenanthrene NS NS
| Phenol 2.1x10* ug/L°® 4.8x10 * pg/kg ®
Phorate 7 ug/L® 1.6x10 4 ug/ke ®
Pronamide 2625 ug/L 6.0x10 6 pg/ke ®
Pyrene 1050 pg/L° 2400 pg/kg ® il
Pyridine 35 o/l ® 8.0x10 * pg/kg ® JI
Ronnel 1750 ug/L°® 4.0x10 ® pg/kg ®
Selenium 0.175 pug/l.® 400 ng/ke ®
Silver 0.175 pg/L® 400 pg/ke ®
Styrene 7000 pg/L ° 1.6x10 " pg/kg °
Sulfide NS NS {
Sulprofos (Bolstar) NS NS f
Tetrachloroethene 6.73 ug/L® 1.34x10 ° pg/kg © Jl
Tetrachlorvinphos 14.58 pg/l. © 2.9x10 ° ug/ke ° "
Thallium NS NS I
Toluene 7000 ug/L ® 1.6x10 7 pg/ke ® |
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Total Recoverable Petroleum NS 1000 mg/kg
Hydrocarbons (TRPH)
Toxaphene 0.03 pg/L© 636 ug/ke ©
Trichloroethene 320 pg/L 64 mg/kg
Trichlorofluoromethane 1.05x10 * pg/L ° 2.4x10 7 ug/kg ®

l Vanadium 0.25 pg/L® 560 pg/kg® I

l viny! chioride 0.018 pg/L © 368 pg/kg © H

“:Viynyl acetate 3.5x10 “ug/L® 8.0x10 " pg/kg ®
Xylene (total) 7x10 4 pg/L.® 1.6x10 ® pg/kg®

ll Zinc 10.5 pg/L ® 2.4x10 * pg/kg®
alpha-BHC 0.006 pg/L © 111 pg/ke
bis(2-Chloroethoxy)methane NS NS

Hl bis(2-Ethylhexyl)phthalate 2.5 ug/L ° 50 pgfke ¢

Il detaBHC NS NS

ll samma-BHC 0.027 pg/L ¢ 538 pg/ke"

fl o-Chioroaniline 140 pg/L® 320 mg/kg *

“ trans-1,2-Dichloroethene 700 pg/lL.® 1.6x10 S ug/kg ®
trans-1,3-Dichloropropene 0.19 ¢ 3889 ‘

Note: Unless otherwise noted, reference doses (RfDs) or slope factors (SFs) used to calculate HBL are from the
Electronic Handbook of Risk Assessment Values, which lists values from both IRIS and HEAST.

N S = Not specified, no trigger criteria for this compound.

* The oral RfD for 1,1,1-trichloroethane has been withdrawn from IRIS and HEAST. These numbers are based on
the withdrawn value.

Noncarcinogenic.

Carcinogenic.

SF used in calculation of HBL derived by the potential potency method presented in Provisional Guidance for
Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons. EPA Office of Research and Development,
Washington, D.C. EPA/600/R-93/089. July 1993.

¢ New Mexico standard.

f Base-specific TRPH standard, approved by NMED.

¢ The SF for trichloroethene has been withdrawn. These numbers are based on the withdrawn value obtained from
the Superfund Technical Support Cener.

Chlordane values used as proxies.

Toxicity values from EPA Region 3 "Risk-based Concentration Table, Second Quarter 1994."

Endosulfan values used as proxies.

Endrin values used as proxies.

P
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done as part of a Phase I investigation (if
necessary). The qualitative risk assessments are
presented in the SWMU-specific write-ups in
section 4. Quantitative human health risk
assessments were performed for all Phase II
SWMUs except for SWMUs 165/177/179/181, at
which only a quantitative ecological assessment
was performed. All Phase II SWMUs had
existing Phase I risk assessments. Where possible,
the existing risk assessments were updated;
additional pathways were assessed as necessary.
A quantitative risk assessment was conducted for
two Phase I SWMU groups (SWMU 164 and
SWMUs 21/22/123 and 54/55). SWMU 164 was
considered the Phase I SWMU most likely to
require a CMS because it was the site of a recent
fuel spill. SWMUs 21/22/123 and 54/55 are part
of IRP Site 47. These SWMUs received a
quantitative risk assessment as part of an update to
the previous quantitative risk assessment
conducted by Walk, Haydel and Associates, Inc.
(1989) at Site 47. The results of the quantitative
risk and ecological assessments are presented in
Appendix C of this report. A summary of
quantitative risk assessment results is also
provided in each of the SWMU-specific sections.
33 Decision Trees

To interpret data, draw conclusions, and
make recommendations in a consistent manner for
every SWMU, the comparison of results with
trigger criteria and other decisions were organized
into Phase I and Phase II investigation decision
trees, shown in Figures 3-1 and 3-2. In general,
trigger criteria were used to determine whether
constituent concentrations at a SWMU were at
levels potentially requiring further consideration.

- Trigger criteria included both health-based levels

and the Base-specific standard for TRPH. If
constituents were present at a SWMU at
concentrations exceeding health-based levels, the
SWMU was recommended for further evaluation
to determine whether additional risk assessment,
CNFA, interim measures, or a CMS is needed. If
TRPH concentrations exceeded the Base-specific
standard, even if none of the constituents
exceeded health-based levels, the TRPH-
contaminated soil requires remediation. If none of
the trigger criteria was exceeded, NFA was
recommended for the SWMU.

On the basis of the decisions made using
the trigger criteria, one of three possible
recommendations was made for each SWMU.
These recommendations are discussed below.

NFA was recommended for SWMUs
where detected analytes did not exceed trigger
criteria, and therefore there has been no
significant release from the SWMU.

CNFA was recommended for SWMUs
where TRPH concentrations exceeded the Base-
specific standard for TRPH. The condition of
NFA for these SWMUs is the remediation of
TRPH-contaminated soil and, as appropriate, .
removal of separators and tanks.

Further evaluation was recommended
for SWMUSs where constituent concentrations
exceeded health-based levels. Further evaluation
may include further risk assessment, CNFA,
interim measures, and/or a CMS, as appropriate
for each individual SWMU. '
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Section 4

PHASE I INVESTIGATION RESUL

RECOMMENDATIONS

This section contains the results, conclu-
sions, and recommendations for each of the Phase
I SWMUs investigated. Sections 4.1 through 4.21
contain SWMU-specific discussions of the fol-
lowing:

. Executive summary for the SWMU or
SWMU group;
. SWMU features and history, including a

SWMU figure (sources of information
include the RCRA Facility Assessment
[A.T. Kearney, 1988], and the literature
search and field notes for this project);

o Summary of investigation;

. Geology and hydrogeology;

TS, CONCLUSIONS, AND

. Analytical results, including summary
analytical data tables;

. Risk assessment results; and

. Conclusions and recommendations.

The Phase I SWMUs discussed in this
section are listed in Table 4-1, and their locations
are shown in Figure 4-1. Table 4-1 also lists the
nature of the suspected release, the constituents
detected above trigger criteria, the risk-based
screen COPCs, and the recommendation for each
SWMU group. Trigger criteria, COPCs, and the
decision-making process used to determine recom-
mendations are discussed in detail in Section 3.
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Bldg. 121 Oil/Water Separator
Bldg. 12] Waste Oil Tank

Table 4-1
Phase I Investigation Summary

None

None

Qual

NFA

15 Bldg. 309 Oil/Water Separator Leak None None Qual NFA
120 Bldg. 309 Waste Oil Tank
17 Bldg. 316 Oil/'Water Separator Leak None None Qual NFA
121 Bldg. 316 Waste Oil Tank
21 Bldg. 702 Oil/Water Separator Leak Benzene, TRPH Surface soil: none; subsurface Acceptable CNFA/NFA*
22 Bldg. 704 Oil/Water Separator soil: 1,1-dichloroethene, benzene; risk
123 Bldg. 704 Waste Oil Tank groundwater®. arsenic, benzene,

beryllium, ethylbenzene,

tetrachloroethene
32 Bidg. 868 Oil\Water Spearator Leak None None Qual NFA
125 Bldg. 868 Fire Water Tank
36 Bldg. 1001 Oil/Water Separator Leak TRPH None Qual CNFA
126 Bldg. 1001 Waste Oil Tank
39 Bldg. 1092 Oil/Water Separator Leak TRPH No risk-based screen, pending fur- Qual Phase Il
127 Bldg. 1092 Waste Oil Tank ther investigation investigation
135 Oil/Water Separator Drainage Pit
40 Bldg. 1166 Oil/Water Separator Leak TRPH None Quat CNFA
128 Bldg. 1166 Waste Oil Tank
138 Oil/Water Separator Drainage Pit
54 Bldg. 702 Waste Accumulation Area Waste oil spills TRPH Surface soil: none; subsurface Acceptable NFA
55 Bldg. 702A Waste Accumulation Area soil: 1,1-dichloroethene, benzene; risk

groundwater®. arsenic, benzene,

beryllium, ethylbenzene,

tetrachloroethene .
56 Bldg. 807 Waste Accumulation Area Waste oil and solvent spills None None Qual NFA
63 Bldg. 867 Waste Accumulation Area Waste oil and solvent spills None None Qual NFA
71 Bldg. 1178A Waste Accumulation Area Waste oil and solvent spills None None Qual NFA
78 Trim Pad 3 Waste Accumulation Area Waste oil and hydraulic fluid None None Qual NFA
91 Bldg. 816 Washrack Contaminated rinsewater None None Qual NFA
124 Bldg. 752 Waste Oil Tank Leak None None Qual NFA
136 Bldg. 1119 Washrack Drainage Area Contaminated rinsewater TRPH None Qual CNFA
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Table 4-1 (Continued)

Beryllium

Sludge Drying Beds Sewage sludge
; NFA
156 Imhoff Tanks Sewage sludge None Beryllium Qual NFA
164 Bldg. 1080 Pond Flightline runoff and fuel spill | None Arsenic, barium, cadmium, Acceptable NFA
chromium® risk
183 Air Base Sewer System Sewer line leaks NA? NA! NA! Phase 1
investigation i
AOC-U {Lost River Basin Runoff from IRP sites, SWMUs, | None None Qual NFA
and storage areas
NFA = No further action.
CNFA =  Conditional no further action.
Qual = Qualitative, rather than quantitative risk assessment done for this SWMU. Qualitative results for each SWMU are presented in Section 4.

NA =

Not applicable.

* Risk-based screen COPC:s are for ingestion unless otherwise noted.
® Groundwater data collected during previous investigation.

¢ Risk-based screen COPCs for inhalation.
4 No chemical analyses or risk assessment activities were preformed in this phase of the investigation.

°CNFA is recommended for SWMU 123; NFA is recommended for SWMUs 21 and 22.
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Section 4—Phase I Investigation, Results, Conclusions, and Recommendations

Holloman Air Force Base Table 2 RFI Report
41  SWMU 119—Building 121 Waste Oil Only one exposure pathway (inhalation of
Tank : volatiles in the ambient air) and one receptor (on- "
SWMU 2--Building 121 Oil/Water sitt workers) were identified through " the -
Separator qualitative risk assessment. The risk-based screen
SWMUs 119 and 2 are on Table 2 of indicates that none of the contaminants exceed
Holloman AFB's HSWA permit. These SWMUs health-based criteria for ingestion and that it is
have been in operation since 1984. Although a highly unlikely that these SWMUs pose a " -
halon vapor monitoring system has shown significant risk to human health or the
evidence of leakage from the SWMUs, no environment. Risk from the ingestion pathway is
previous investigation has been conducted. For generally greater than risk from the inhalation of
this investigation, four borings were drilled in the volatiles and fugitive dust, and is, therefore,
potentially affected area immediately surrounding typically used to screen contaminant
the SWMUs. Analytical results indicate that all concentrations.
detected constituents are below risk-based trigger
criteria. In addition, no COPCs were identified NFA is recommended for the SWMUs; a
through the risk screen and all detected Class 3 permit modification request will be
constituents are below the New Mexico TRPH completed by Holloman AFB to achieve NFA.
cleanup standard of 1000 mg/kg for Holloman
AFB, indicating that there has been no significant 4.1.1 SWMU Description
release from the SWMU. The halon vapor Physical Features—As shown in Figure
monitoring system data was submitted in the 4.1-1, SWMUs 119 and 2 are located
approved RFI Work Plan. . approximately 100 ft north of Building 121. The

top of the oil/water separator is at ground level

\ . i . ° - ° - - - " . ) - - v i -
~Xx . . . . . . - .
\)( Natural U A S .-
S~ Ground . . . . . T . .
x % e
SWMU 119 S~ T
SWMU 2 Waste Oil Tank 1\* R R
Oil/Water 119-B02 ~— - - . .
Seporator ® Fence A
r— - . -
\_d S
©113-801 R T
002-801 @ Dy \ LT
- N - . - R - ; -
002-802 e

.- Gale
vehicle S L
. . . .
." T " % . -
SRS N :‘ Building
-4 L. o N lv s . : 120
SWMU 119 a . . -
Unit Depth ~ 8 Ft . w ; P
Sample Depths — 8-10 Ft | =« L A .Asph'alt
10-12 Ft I "4 * paved/Concrete” | - LT
SWMU 2 «o _/ . a £ . %
Unit Depth — 8 Ft . PR AL A -%
Somple Depths - 8-10 Ft | . o 0 % g
-2/ f o5 Tt

Figure 4.1-1. SWMUs 119 and 2 Features and Sampling Locations
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Section 4—Phase I Investigation, Results, Conclusions, and Recommendanons

Table 2 RFI Report

Holloman Air Force Base

and is covered with gravel. The waste oil tank
lies below grade and is also covered with gravel.
The depths to the base of the units is 8 ft bgl.

Unit Description—The waste oil tank
(SWMU 119) has a capacity of 200 gal. Its
construction material is unknown. The oil/water
separator (SWMU 2) has a capacity of 300 gal.
and is constructed of steel. The units were
installed in 1984 and were operated until 1993.

Waste Description—Rinsate and waste
oils from the nearby vehicle washrack were routed
to the oil/water separator. The waste oil skimmed
from the water in the oil/water separator was
transferred by gravity flow to the waste oil tank
via a subsurface pipe.

Release History—A vapor monitoring
system installed to monitor the tank's integrity has
shown evidence of past leakage. No previous
investigation has been conducted at the SWMUs

.and no information concerning spills is available.

4.1.2 Site Investigation and Results

Four soil borings were drilled at the site,
two at each SWMU, as shown in Figure 4.1-1.
Split spoon samples were collected every 2 ft to
12 ft bgl (4 ft below unit). Each interval was
logged and screened using an organic vapor meter
(OVM). Boring logs with screening results are
provided in Appendix D. Chemical analytical
samples were collected from the intervals at the
base of the units (8-10 ft bgl) and 4 ft below the
base of the units (10-12 ft bgl). A soil sample for
geotechnical analysis was collected from one
boring. Geotechnical results are provided in
Appendix E.

Geology and Hydrogeology

The subsurface conditions at SWMUs 119
and 2 were defined by direct sampling and
observation of the drilling operations at the site.

Boring logs provide a detailed description of site” %
stratigraphy. :

Site lithology consists primarily of sand
and clay. Silt and sandy silt lenses, ranging in
thickness from 1 to 2 ft, are interbedded with the
sand and clay in three of the four site borings.
This stratigraphy is typical of the alluvial, eolian, -
and playa deposits in the Tularosa Basin.

Groundwater occurs in silty clay in a
shallow unconfined aquifer approximately 9.5 ft
bgl. Groundwater in this part of the Base
generally flows to the south-southeast.

Analytical Results

All samples were analyzed for volatile
organic compounds and metals. Samples from
boring 002-B02 and both SWMU 119 borings
were also analyzed for TRPH. As required by the
Work Plan (Radian, 1993), samples from boring
002-B0O1 were analyzed for semivolatile organic
compounds because they were visibly
contaminated. Tables 4.1-1 and 4.1-2 summarize
the analytical results for SWMUs 119 and 2,
respectively.

Several volatile and semivolatile organic
compounds were detected at concentrations at or
below detection limits or were detected at similar
concentrations in associated method blanks, so
their presence in the samples is uncertain. Ethyl
benzene, methylene chloride, toluene, and xylenes
were detected at parts per billion (ppb) levels in
the samples, but all concentrations were below
risk-based trigger criteria. 2-Methylnaphthalene,
acenaphthene, butylbenzyl-phthalate, dibenzo-
furan, fluoranthene, fluorene, naphthalene, and
phenanthrene were detected at ppm levels in
samples from Boring 002-B01, but all
concentrations were also below risk-based trigger
criteria. :
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Section 4-—Phase I Investigation, Results, Conclusions, and Recommendations
Holloman Air Force Base Table 2 RFI Report

Table 4.1-1
Analytical Results for Soil Samples—SWMU 119

E418.1 - Total Recoverable Petroleum Hydrocarbons (mg/kg)

Hydrocarbons [1000] l <DL (32.6) <DL (33.1) <DL (32.7) I <DL (33.5)
SW8240 - Volatile Organics (ng/kg)

Acetone [8x10% 346B (1.65) 352B (1.69) 1258 (1.66) 17.7B (1.7)
Methyl ethyl ketone  {4x10°] 7.28 B (1.68) 7.36 B (1.71) 12.8 B (1.69) 12.4 B (1.73)
Methylene Chloride [9.3x10%] 5.21 (2.88) 4.69 (2.94) 2213 (2.89) 3.86 (2.96)

SW6010 - Metals (mg/kg)

Barium [84, 5600] 125 (0.0501) 353 (0.0488) 57 (0.0587) 31.2 (0.0558)
Cadmium [1.0, 80] 0.511 (0.248) 0.27 (0.242) <DL (0.291) <DL (0.276)
Chromium [6.6, 8x10%] 213 (0.236) 6.59 0.23) 14 0.277) 5.14 (0.263)

SW7060 - Arsenic (mg/kg)

Arsenic [6.9, 24] 0.421 (0.308) <DL (0.299) 2.75 (0.298) 463 (0.266)

SW7421 - Lead (mg/kg)

Lead {12.3, 80} 1.538 0.213) 02818 0.22) 0.64 SX (0.213) 028 0.2)

SW7471 - Mercury (mg/kg)

Mercury [NS, 24] <DL (0.0156) 0.0263 (0.0158) <DL (0.0158) <DL (0.016)

SW7740 - Selenium (mg/kg)

Selenium [10.5, 400 4.1SB 0.275) 3.73SB (0.267) 5.94 SB (0.266) 26.4 5B (0.238)

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ ]; [ ] = trigger criteria for organics; [ , ] = UTL, trigger criteria for
inorganics. :

( ) = Detection limit,

B = Analyte also detected in associated blank analyses.

DL = Detection limit.

J = Analyte detected at concentration below the detection limit.
NS = Not specified.

S = Analyte concentration obtained using MSA.
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Table 2 RFI Report Holloman Air Force Base -

Table 4.1-2
Results of Analyses for Soil Samples—SWMU 2

E418.1 - Total Recoverable Petroleurn Hydrocarbons (mg/kg)

Hydrocarbons r1000] | NA | NA | <DL 318 | <DL (34.3)

SW8240 - Volatile Organics_(pug/kg)

Acetone (8x10° | 260B 329 | s578B 94 | 144B  as) | 172B 179

Ethyl benzene (ex109 | 4.55 (3.62) 12.6 (8.76) ND (1.78) ND (1.93)

Methyl ethyl ketone 4x10 | 4668  (334) | 381B (807 | 676B  (164) | 884B  (1.78)

Methylene Chioride [9.3x109 | 3211 (572 ND (13.8) 522 (2.81) 3.51 (3.04)

Toluene [1.6x10 | 3521 (3.73) 30.6 (9.01) ND (1.83) ND (1.98)
[ x31eze (tota) [1.6x10° | 6.831 (1.97) 45.6 (19.3) ND (3.91) ND (4.24)

SW6010 - Metals_(mg/kg)

Barium 84,5600 | 423  (0.0543) | 404  (0.0554) | 76.8- (00475) | 268  (0.0476)

Cadmium 11.0,801 | 0346 (0269 | <DL 0274 | 0375 (0235 | 0257  (0.236)

Chromium [6.6,8x10°1 | 5.96 (0.256) 6.52 (0.261) 21.9 (0.224) 488 (0.224)

SW7060 - Arsenic (mg/kg)

Arsenic 6.9.24] | 176 30D | 1.53 ©.273) | 0493 (0295 | <DL (0.326)

SW7421 - Lead _(mg/kg)

Lead [12.3,80] | 0.6075 (0.0868) | 0248 ©1) | 1078 (0165 | 02358  (0.216)

SW7740 - Selenium_(mg/kg)

Selenium [10.5,400) § 2.86SB  (0.269) | 2.86SB  (0.244) | 3.13SB  (0.264) | 336SB  (0.291)

o
SW8270 - Semivolatile Organics (ug/g)

I 2-Methylnaphthalene [NS] 0.424 {0.0313) 0.503 (0.0325)

Acenaphthene [4.8x10°] 0.0401 (0.0312) 0.0202 1 (0.0324)

Il Butylbenzylphthalate [1.6x10°] 0.179 (0.076) 0.066 1 (0.0789)

I Dibenzofuran [NS] 0.0901 (0.0239) 0.035 (0.0248)

Il Dibutyiphthalate [8x10%) 0.134B (0.025) 0.0633 B (0.0259)

Fluoranthene [3.2x10%) 0.0118 (0.0269) ND (0.0279)

Fluorene [3.2x10°] 0.0824 (0.0223) ND (0.0232)

Il Naphthalene [3.2x10%] 0.0285 (0.0272) 0.0472 (0.0283)

“Lhenamhrene [NS] 0.162 (0.0349) 0.0619 (0.0363)

ne [2.4x10%) 0.0151J (0.0191) - ND (0.0199)

|| bis(2-Ethylhexvl)phthalate [50] 0.857 B (0.064) 0.332B (0.0664)

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ J; [ ] = trigger criteria for organics; [ , ] = UTL, trigger criteria for
inorganics.

{ )= Detection {imit.

B = Analyte detected in associated blank analyses.

DL = Detection limit.

J = Estimated concentration, analyte detected at concentration below the detection limit.
NA = No action level for this compound.

ND = Not detected.

NS = Not analyzed.

S = Analyte concentration obtained using MSA.
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Holloman Air Force Base

Table 2 RFI Report ...

Barium, chromium, and selenium were
detected at concentrations above UTLs for
background in the samples from SWMU 119 and
in one sample from SWMU 2. However, none of
the detected concentrations of metals exceeded
risk-based trigger criteria.

No COPCs were identified by the risk
screen and TRPH were not detected above trigger
criteria in any of these samples.

4.1.3 Risk Assessment Results

A qualitative risk assessment was
conducted for SWMUs 119 and 2 to determine
whether further investigation of the SWMUs is
warranted due to unacceptable risk to human
health or the environment. COPCs, exposure
pathways, and receptors were identified.

On-site workers may be exposed through
inhalation of volatiles. The SWMUs are covered
with gravel, so fugitive dust generation and
dermal contact with soil is expected to be
insignificant. Main Base residents are probably
not exposed to volatiles due to the small size and
relative distance (1 mile) of the SWMUs.

COPCs were selected wusing the
methodology described in Attachment 1 of
Appendix C. Attachment 5 of Appendix C
presents the risk-based screening results for the
selection of COPCs. All  constituent
concentrations in surface soil and subsurface soil
are below EPA Region III screening criteria, so
there are no COPCs for these SWMUs.

The SWMUSs offer no habitat for animals,
so there are no on-site ecological concerns. In a
future scenario, if soil contaminants migrate to
groundwater, which is approximately 9.5 ft deep,
plants may take up contaminants through their
root systems. In this case, wildlife could be
exposed to contamination via ingestion of

potentially contaminated plants, but due to the
small size of the SWMUs and limited subsurface
soil contamination, it is unlikely that wildlife are
adversely impacted by the SWMUs.

4.1.4 Conclusions

Conclusions are based on a comparison of
the analytical results to risk-based trigger criteria,
the determination of COPCs through the
qualitative risk assessment, and a comparison of
the results to the New Mexico cleanup standard of
1000 mg/kg for Holloman AFB.

There does not appear to have been a
release from these SWMUs. The concentration of
all detected constituents are below both the risk-
based trigger criteria and the New Mexico TRPH
cleanup standard for Holloman AFB. In addition,
no COPCs were identified through the qualitative
risk-screen; therefore it is highly unlikely that
these SWMUs pose a significant risk to human
health or the environment.

4.1.5 Recommendations

NFA was recommended for SWMUs 119
and 2 in the 1994 Draft Final Phase I Table 2 RFI
Report. The following information was not
included in the 1994 Draft Final Phase I Table 2
RFI Report. Neither unit was active and therefore
both units were removed in 1996. As discussed in
the Final Closure Report for Phase II
Remediation of (POL) Contaminated Sites and
O/WS and WOT Removals, Holloman Air Force
Base, New Mexico, July 1997, the highest soil
TPH concentration was 43 mg/kg. TPH was not
detected in any closure sample. Therefore, no soil
required disposal. In addition, closure samples
were also analyzed for VOCs and SVOCs. No
VOCs were detected. SVOCs were detected in
Closure Sample 3, but levels were far below any
risk screening criteria. Based on the above
additional information, these SWMUs were
recommended for NFA.

4-9
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Section 4—Phase I Investigation, Results, Conclusions, and Recommendations

Holloman Air Force Base -

Table 2 RFI Report

4.2 SWMU 15—Building 309 Oil/Water
Separator '
SWMU 120—Building 309 Waste Oil
Tank

SWMUs 120 and 15 are on Table 2 of
Holloman AFB's HSWA permit. The SWMUs
were in operation between 1975 and 1989 and
have no history of release. No halon vapor
monitoring system is present and no previous
investigation has been conducted at these
SWMUs. During the investigation, no evidence
of SWMU 120 (waste oil tank) could be found.
Additional interviews with Building 309
personnel confirmed that a waste oil tank has not
been installed at the site. The oil/water separator
(SWMU 15) served as both a separator and tank,
where the oil was collected in a chamber and then
removed via pumping. For this investigation, two
borings were drilled in the potentially affected
area immediately surrounding the SWMU 15.
Analytical results indicate that -all detected
constituents are below risk-based trigger criteria.

In addition, no COPCs were identified through the
risk screen and all detected constituents are below
the New Mexico TRPH cleanup standard of -
1000 mg/kg for Holloman AFB, indicating that
there has been no significant release from the
SWMU.

Only one exposure pathway (inhalation of
volatiles in the ambient air) and one receptor (on-
site workers) were identified through the
qualitative risk assessment. The risk-based screen
indicates that none of the contaminants exceed
health-based criteria for ingestion and that it is
highly unlikely that these SWMUs pose a
significant risk to human health or the
environment. Risk from the ingestion pathway is
generally greater than risk from the inhalation of
volatiles and fugitive dust, and is, therefore,
typically used to screen contaminant
concentrations.

NFA is recommended for SWMU 15; a
Class 3 permit modification request will be

North .
Building
309

015-BO1~

/

015-B02

10730-R

SWMU 120/15
Unit Depth - 3 Ft
Sample Depths - 2-4 Ft
6-8 Ft
New Oil/Water
Separator
and Wasfe
Cil Tank
SW/MU 15
Oil/Water
Scale
Separator 0 10 20 30 ;*0
Feet

Figure 4.2-1. SWMUs 15 and 120 Features and Sampling Locations
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completed by Holloman AFB to achieve NFA.
Site observations and interviews with workers at
Building 309 indicate that a waste oil tank
(SWMU 120) was never installed at the site;
therefore a Class 3 permit modification request
will be submitted by Holloman AFB to remove
SWMU 120 from Table 2 of Holloman AFB's
HSWA permit.

42.1 SWMU Description

Physical Features—As shown in Figure
4.2-1, SWMU 15 is located approximately 10 ft
from Building 309 on the southeast side of the
building. SWMU 120 could not be located. The
top of the oil water separator is level with the
ground and surrounded by asphalt. The separator
has been connected in line with a new oil/water
separator, which has its own waste oil tank.

Unit  Description—The  oil/water
separator (SWMU 15) is approximately 3 ft long,
2 ft wide, and 3 ft deep, with an approximate
capacity of 135 gal.

Waste Description—Rinsate and waste
oils from Building 309 are routed through the old
oil/water separator to the new oil/water separator
for processing.

Release History—A literature search and
visual inspection during drilling activities indicate
that no release has occurred. No halon vapor
monitoring system is present.

422 SWMU Investigation and Results
Two soil borings were drilled next to
SWMU 15, as shown in Figure 4.2-1. Split spoon
samples were collected every 2 ft to 8 ft bgl (4 ft
below the unit). Each interval was logged and
screened using an OVM. "Boring logs with
screening results are provided in Appendix D.

Chemical analytical samples were collected from
the intervals at the base of the unit (2-4 ft bgl) and

4 ft below the base of the unit (6-8 ft bgl). A soil *

sample for geotechnical analysis was collected
from one of the borings. Geotechnical results are
provided in Appendix E. ’

Geology and Hydrogeology . . ~::v.oo0.
The subsurface conditions at SWMU 15 -
were defined by direct sampling and observation -

of the drilling operations at the site. Boring logs

provide a detailed description of site stratigraphy.

Site lithology consists primarily of sand
and silt. Groundwater occurs in silty sand at
approximately 5.5 ft bgl. Groundwater in this part
of the Base generally flows to the south-
southwest.

Analytical Results

All samples were analyzed for volatile
organic compounds (VOCs), TRPH, and metals.
No samples were analyzed for semivolatile
organic compounds because none were visibly
contaminated. Summary analytical results are
presented in Table 4.2-1.

Acetone was detected at concentrations
below detection limits on all four samples, and
was also detected at similar concentrations in the
associated method blanks, so its presence in these
samples is likely to be due to low-level laboratory
contamination. Methylene chloride was detected
in two samples, but at concentrations substantially
below trigger criteria.

Chromium was detected at concentrations
above UTLs for background in three of the four
samples. However, none of the detected
concentrations of metals exceeded trigger criteria.

No COPCs were identified by the risk
screen and TRPH were not detected above trigger
criteria in any of these samples.

September 1997
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Table 4.2-1 B R
Analytical Results for Soil Samples—SWMU 15 '

th epth (ft
E418.1 - Total Recoverable Petroleum Hydrocarbons

Hydrocarbons (1000 | 368 305 | <DL 2 | 317 @88 | <pL (31.5Ll|

SWS8240 - Volatile Organics (ug/ke)

Acetone 8x109 | 19683 (29.6) 12B] (317 | 16781 (279 | 7.04B) (30.8)4“
| Methyiene chioride (9.3x104 | 371 (1.66) ND (1.78) 35 .57 ND 1.73)
_sweo10 - Metals (mgkg) |
" Barium (84365600) | 518 00604 | 421 0osee) | 693 o3y | 453 o4 L|

Chromium [6.6.8x10] 751 B (0.285) 5.56 B (0.221) 9.08 B (0.183) 6.97 B (0.197)

SW7060 - Arsenic (mg/kg) II
Arsenic [6.88,24] l 1.64 S (0.285) [ 1.48 S (0.723) l 3.65 (0.706) | 0.97 S (0.281)

SW7421 - Lead (mg/kg)
Lead [12.3,500] l 5.128 (0.0723) 2118 (0.0736) T 7.378 (0.143) l 2.81 S (0.0981)

SW7740 - Selenium )
Selenium [10.53.400] I 2518 (0.255) D.95 S (0.258) T 1598 (0.252) I 1.38 S (0.251)

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ 1;[ ] = trigger criteria for organics, [ , } = UTL, trigger criteria
for inorganics.

() = Detection limit.

B = Analyte also detected in laboratory method blank.

DL = Detection limit.

J = Estimated concentration, analyte detected at concentration below the detection limit.
ND = Not detected.

S = Analyte concentration obtained using the Method of Standard Additions (MSA).
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42.3 Risk Assessment Results

A qualitative risk assessment was
conducted for SWMU 15 to help determine the
need for further investigation based on potential
human health or ecological risks. Potential
exposure pathways and receptors were identified
and chemicals of potential concern were selected.

The unit is located in an area of the Main
Base that is zoned for industrial use (Management
Action Plan, Radian, 1993). There are employees
located in buildings near the site.

The area around the SWMU is covered
with gravel and asphalt, so fugitive dust
generation and dermal contact with soil are
expected to be minimal. Additionally, since all
but the top of the unit is underground, a release
from the unit is expected to affect subsurface
rather than surface soil. However, volatiles may
be generated from any subsurface contamination
from arelease. Therefore, nearby workers may be
exposed to contamination through inhalation of
volatiles. Base residents may also be exposed via
inhalation of volatiles; however, due to the small
size of the unit and the distance to Base residential
areas (1 mile), this pathway is likely to be
insignificant.

Groundwater flow in this part of the Base
is to the south-southwest. Surface runoff from the
SWMUs drains to nearby paved areas and enters
the Base storm sewer system. There are no
complete pathways involving groundwater and
surface water.

COPCs were selected using the
methodology described in Attachment 1 of
Appendix C. Attachment 5 of Appendix C
presents the risk-based screening results for the
selection of COPCs. All constituent concentra-

tions in subsurface soil are below Region HI
screening criteria, so there are no COPCs for this
SWMU.

The site is not vegetated, and is too small -
to serve as habitat to animals. Ecological
exposure may occur via inhalation of ambient air *
migrating from the site, and from ingestion of
potentially contaminated plants should future
conditions involve direct plant uptake from soil or
should soil contamination migrate to groundwater.
However, due to the small size of the unit and
minimal subsurface soil contamination, it is highly
unlikely that wildlife is adversely impacted by
SWMU 15.

424 Conclusions

Conclusions are based on a comparison of
the analytical results to risk-based trigger criteria,
the determination of COPCs through the
qualitative risk assessment, and a comparison of
the results to the New Mexico cleanup standard of
1000 mg/kg for Holloman AFB.

There does not appear to have been a
release from SWMU 15. Site observations and
interviews with workers at Building 309 indicate
that a waste oil tank (SWMU 120) was never
installed at the site. The concentration of all
detected constituents are below both the risk-
based trigger criteria and the New Mexico TRPH
cleanup standard for Holloman AFB. In addition,
no COPCs were identified through the qualitative
risk-screen; therefore it is highly unlikely that
these SWMUs pose a significant risk to human
health or the environment.

4.2.5 Recommendations

NFA is recommended for the SWMUs; a
Class 3 permit modification request will be
completed by Holloman AFB to achieve NFA. A
Class 3 permit modification request will be
submitted by Holloman AFB to remove SWMU

September 1997
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120 and SWMU 15 from Table 2 of Holloman
AFB's HSWA permit.
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43 - SWMU 17—Building 316 Oil/Water - AFB, indicating that there has been no 51gmﬁcant
~ Separator o release from the SWMUs. - ' ’
SWMU 121—Building 316 Waste Oil - o
Tank Only one exposure pathway (inhalation of
SWMUs 121 and 17 are on Table 2 of volatiles in the ambient air) and one receptor (on-
Holloman AFB's HSWA permit. These SWMUs site workers) were identified through the quali-
have been in operation from an unknown date. A tative risk assessment. The risk-based screen
halon vapor monitoring system was installed indicates that none of the contaminants exceed
around SWMU 121 in October 1991 and health-based criteria for ingestion and that it is
monitored through July 1992. Monitoring results highly unlikely that these SWMUs pose a signi-
indicate that the tank did not leak during that ficant risk to human health or the environment.
period; therefore SWMU 121 was not investigated Risk from the ingestion pathway is generally
during the Table 2 RFI. No previous investigation greater than risk from the inhalation of volatiles
has been conducted at SWMU 17. For this and fugitive dust, and is, therefore, typically used
investigation, two borings were drilled in the to screen contaminant concentrations.
potentially affected area immediately surrounding : .
SWMU 17. Analytical results indicate that all NFA is recommended for SWMUs; a
detected constituents are below risk-based trigger Class 3 permit modification request will be
criteria. In addition, no COPCs were identified completed by Holloman AFB to achieve NFA.
through the risk screen and all detected con-
stituents are below the New Mexico TRPH 4.3.1 SWMU Description
' cleanup standard of 1000 mg/kg for Holloman Physical Features—As shown in Figure

43-1, SWMUs 121 and 17 are located

SWMU 17
Oil/Water
Separator

©

.0 -Asphalt’ ... AC Unit;
el 017-801

Gravel

SWMU 121
Waste Oil

Tank
O]

017-8B02 o
B
)
5
N
Q\)
SWMU 17 5 o
i cale X
Unit Depth — 5.5 FI
Sample Depths = 4-6 Ft l(L S 10 15 EO'%
g:?oF;f Feet 2

Figure 4.3-1. SWMUs 17 and 121 Features and Sampling Locations
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approximately 5 ft northwest Building 316. The A soil sample for geotechnical analysis was »

top of the oil/water separator is at ground level

collected from one boring. Geotechnical results

and is covered by gravel. The waste oil tank lies are provided in Appendix E.
below grade and is also covered by gravel. The ,
base of the units are approximately 5.5 ft bgl. Geology and Hydrogeology

Unit- Description—The  oil/water
separator (SWMU 17) is approximately 5 ft long,
3 ft wide, and 4 ft deep, with a total capacity of
400 gal. The construction and age of SWMUs 17
and 121 are unknown.

Waste Description—The oil/water
separator receives rinse water containing
hydraulic fluid from the Building 316 flight
simulator. Some of the hydraulic oils processed
through the unit may have contained PCBs.
Waste oil skimmed from the water in the oil/water
separator is transferred by gravity flow to the
adjacent waste oil tank via a subsurface pipe, and
water is discharged to the sewer system.

Release History—Results from the vapor
monitoring system in operation at SWMU 121
between October 1991 and July 1992 indicate that
the waste oil tank did not leak during that time;
however, staining in the soils adjacent to SWMU
17 was observed during the drilling operations at
the site in November 1993.

4.32 SWMU Investigation and Results
Two soil borings were drilled near
SWMU 17 as shown in Figure 4.3-1. Borings
017-B01 and 017-B02 were drilled approximately
5 ft and 3 ft from SWMU 17, respectively. Split
spoon samples were collected every 2 ft to 10 ft
bgl (4 ft below the unit). Each interval was
logged and screened using an OVM. Boring logs
with screening results are provided. Chemical
analytical samples were collected from the
interval at the base of the unit (4-6 ft), the most
visibly contaminated interval (6-8 ft), and the
interval 4 ft below the base of the unit (8-10 ft).

The subsurface conditions at SWMUs 121

and 17 were defined by direct sampling and
observation of the drilling operations at the site. ..
Boring logs provide a detailed description of the
site stratigraphy.

Site lithology consists primarily of silt
and silty sand. Silt lenses, ranging in thickness
from 2 to 4 ft are interbedded with silty sand in
both borings. Black staining was observed in silty
sand at approximately 7 feet bgl. Groundwater
occurs in clayey silt approximately 4 ft bgl.
Groundwater in this part of the Base generally
flows to the southwest.

Analytical Results

All samples were analyzed for VOCs,
TRPH, PCBs, and metals. The deepest two
samples from both borings were analyzed for
semivolatile organic compounds because they
were visibly contaminated. Summary analytical
results are presented in Table 4.3-1.

Several VOCs were detected at
concentrations near detection limits. Acetone was
detected in all samples. It was also detected in
associated method blanks, but at levels lower than
those seen in several other samples. The
semivolatile  organic . compound  bis(2-
ethylhexyl)phthalate was detected in one sample
at a concentration below the detection limit. All
detected concentrations of volatile and
semivolatile organic compounds were below
trigger criteria.

PCBs were not detected in any of the
samples collected at the site.

September 1997
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Table 4.3-1
Analytical Results for Soil Samples—SWMU 17

E418.1 - Total Recoverable Petroteum Hydrocarbons (mg/kg)
Hydrocarbons {1000} r <DL (34.4) l 48.5 (34.2) <DL (343) l <DL (357 l 358 (35.6) ] 215 _(34.9)
SW8240 - Volatile Organics (pup/kg)
Acetone [8x10°]{ 4498 (33.4) 232 (33.1) 31.7BJ (33.6) 23.2BJ (34.9) 392 (184) 119 (33.8)
Carbon disulfide [8x10°)] ND (5.46) ND (5.41) ND (5.49) ND (5.7 ND (30.1) 3.79] (5.53) I
Methyl ethyl ketone [4.8x10) | ND (444 4.95 (4.49) ND (4.46) ND (4.64) 27.7 (24.5) ND (4.5)
Methylene chloride [9.3x10Y | 3.17 (1.87) 12.4 (1.86) 2.16 (1.88) 6.57 (1.96) ND (10.3) 5.04 (1.9)
SW8270 - Semivolatile Organics (pg/g :
lbis(2-Ethylhexyl)phthalate {50} NA ND 0.122) ND (0.123) NA 0.0982) 0.127) ND (0.125) - "
"SW6010 - Metals (mg/kg)
"Barium [84.36,5600]) | 574 (0.0528) 38.2 (0.0536) 123 (0.0454 28 (0.0475) 27.8 (0.0536) 29.9 (0.0515)
Chromium [6.6,8x10) | 4.79 (0.249) 5.82 (0.253) 5.52 (0.214) 34 (0.224) 5.7 (0.253) 3.713 (0.243)
"SW7060 - Arsenic (mg/kg)
"Arsenic [§.88L2ﬂT 0958 (0.227) l 05sS (0.316) l 0778 (0.317) | 0.109 8J @.279)_L1.97 S (0.326) J 1.28 8 _(0.292) “
“§W7421 - Lead (mg/kg)
"Lead [12.3,500]T 1.1SS _ (0.0571) f 5998 (2.16) l 5438 (2.16) l 2.288 (0.0705) l 8368 (2.48) l 1.778 (0.0736)
“SW7740 - Selenfum_(mg/kg)
“Selenium [10.53,400] ] 2928 (0.203)_[ 2.848 (0.282) I 2368 (0.283) J 2.188 (0.249) l 328 (0.292) I 1.94 8 (0.261) _ |

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ }; [ ] = trigger criteria for organics; [ , } = UTL, trigger criteria for inorganics.

( ) = Detection limit.

B = Analyte also detected in associated blank analyses.

DL = Detection limit.

J = Estimated concentration, analyte detected at concentration below the detection limit.
NA = Not analyzed.

ND = Not detected.

$ = Analyte concentration obtained using the MSA.
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Barium and lead were detected at concen-

trations above UTLs for background. However,
none of the detected metals concentrations ex-
ceeded trigger criteria.

No COPCs were identified by the risk
screen and TRPH were not detected above trigger
criteria in any of these samples.

43.3 Risk Assessment Results

A qualitative risk assessment was con-
ducted for SWMU’s 121 and 17 to help determine
the need for further investigation based on poten-
tial human health or ecological risk. Potential
exposure pathways and receptors were identified
and the COPCs were selected.

The units are located in an area of the
Main Base that is zoned for the operation and
maintenance of aircraft (Management Action
Plan, Radian, 1993). There are employees located
in the buildings near the site. The SWMUs are
covered with gravel, and the area around the
SWMUs consists of parking lots and roads, so
fugitive dust generation and dermal contact with
soil are expected to be minimal. Additionally,
since all but the top of the unit is underground, a
release from the unit is expected to affect
subsurface rather than surface soil. However,
volatiles may be generated from any subsurface
contamination caused by a release from the unit.
Therefore, nearby workers may be exposed to
contamination through inhalation of volatiles.
Base residents, located 1/2 mile from the site, may
also be exposed via inhalation of volatiles.

Groundwater flow in this part of the Base
is to the southwest. Surface runoff from the
SWMUs drains into the Base storm sewer system.
There are no complete pathways for groundwater
and surface water.

COPCs were selected using the method-
ology described in Attachment 1 of Appendix C.

Attachment ‘5“of‘ Appendlx C presents the risk-

Holloman Air Force Base

based screening results for the selection of
COPCs. All constituent concentrations in subsur-
face soil are below Region III screening criteria,
so there are no COPCs for these SWMUs.

The site itself is covered with gravel and
does not offer suitable habitat or forage, so dermal
contact with soil should not be a concern. In a
future scenario, if soil contaminants migrate to
groundwater, which is approximately 4 ft deep,
plants may take up contaminants through their
root systems. Therefore, wildlife may be exposed
to contamination via ingestion of potentially
contaminated plants. However, due to the small
size of the site and limited contamination, it is
unlikely that inhalation or groundwater contami-
nation will result in risk to the environment.

4.34 Conclusions

Conclusions are based on a comparison of
the results to risk-based trigger criteria, the
determination of COPCs through the qualitative
risk assessment, and a comparison of the results to
the New Mexico cleanup standard of 1000 mg/kg
for Holloman AFB.

Staining noted in the soils from 7-9.6 ft
and 6.5-10 ft at 017-BO1 and 017-B02,
respectively, indicates that a potential release has
occurred from the oil/water separator. However,
the concentration of all detected constituents
within the stained intervals at these two locations
are below both the risk-based trigger criteria and
the New Mexico TRPH cleanup standard for
Holloman AFB. Only one exposure pathway;
(inhalation of volatiles in the ambient air) and one
receptor (on-site workers) were identified through
the qualitative risk assessment, and the risk-based
screen indicates that none of the detected
constituent concentrations exceed health-based
criteria. No COPCs were identified for the site;
thus it is highly unlikely that these units pose a
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risk to human health or the environment. Further
investigation is not warranted.

4.3.5 Recommendations

NFA was recommended for SWMUs 17
and 121 in the 1994 Draft Final Phase I Table 2
RFT Report. The following information -was not
included in the 1994 Draft Final Phase I Table 2
RFI Report. Both units were inactive and
therefore were removed in July 1997 as part of
Holloman AFB’s Phase Il Basewide POL project.
No soil exceeding the 1000 mg/kg soil TPH

standard was found during the removal of
SWMUs 17 and 121 and therefore no
contaminated required disposal. Five confirmation
samples were taken with the highest TPH
concentration being 80 mg/kg. A more detailed
account will be provided in the Addendum to the
Final Closure Report for the Phase II
Remediation of (POL) Contaminated Sites and
O/WS and WOT Removals, Holloman Air Force
Base, New Mexico to be submitted in September
1997.

4-21
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4.4 SWMU 21—Building 702 Oil/Water
Separator

SWMU 22—Building 704 Oil/Water
Separator

SWMU 123-—Building 704 Waste Oil
Tank

SWMUs 123 and 22 are on Table 2 of
Holloman AFB's HSWA permit. SWMU 21 is
currently on Table 3 of the permit, but will be

moved to Table 2 pending a Class 1 permit

Table 2 RFI Report

modification. The units were in operation from
1980 to 1991. No previous investigation has been
conducted at these SWMUs. --However, the ~
SWMUs are adjacent to SWMU 54 and 55, which
were initially investigated in 1988 and 1989 (R/
Report, Walk Haydel, and Associates, Inc., 1989),
and are also adjacent to IRP Site 47, which was
investigated by Woodward-Clyde Consultants in
1993. For this investigation, six soil borings were
drilled in the potentially affected area immediately

Fecd Approximate Aeria! g SWMU 123
£ Exient of Affecied/:
Sw 21 SWMy 22 T; SWMU 123 | sai 5 Detected TRPH Results
_____ : L/: Boring Depth Resuits (mg/kg)
| mo s g
' rt'?c;ﬁ;h" 123-802  8-10 1930
:Wdie.r Toble Not Reache
’ Notes:
Not to Scaie TRPH was not deatected in other samples.
Building 703
SWMU 22
Abandoned
Oil/Water Separator
N Gravel SWMU 21 Mg 123
\‘ Abandoned Q“r; s’ree North
New Oil /Water o °T " °
Oil/Water Separator volan
Separator 123-B01
and Waste _ 123-B02
Ol Tank 123-80 X@
022-B01
022-B02 @'_‘ g\,»—"‘\
--~021-B01{"
("’ v\ ® [
A \ -
POL 3
Washrack o
‘\~ Concrete Scale 8
0 10 20 30 40 50 o
\‘ o : o
Feet 2
om

Figure 4.4-1. SWMUs 21, 22, and 123 Features and Sampling Locations
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surrounding the SWMUs. Analytical results
indicate that all detected constituents at SWMUs’s
21 and 22 are below risk-based trigger criteria and
below the New Mexico TRPH ¢leanup standard of
1000 mg/kg for Holloman AFB. Analytical
results at SWMU 123, however, indicate that
benzene is above trigger criteria in one sample
from 123-BO1 and that TRPH are above the New
Mexico TRPH cleanup standard of 1000 mg/kg
for Holloman AFB in two samples from 123-B01
and in one sample from 123-B02. This indicates
that, although no release has occurred from
SWMUs 21 and 22, a release has from SWMU
123.

In the human health risk assessment, Base
residents, nearby workers, and future construction
workers were assessed for exposure through
inhalation of volatiles and fugitive dust. Future
construction workers were also assessed for
exposure through dermal contact with, and
incidental ingestion of, soil. The results of the
human health and ecological risk assessments
indicate that the SWMUs do not pose a risk to
human health or the environment.

NFA is recommended for SWMUs 21 and
22; a Class 3 permit modification request will be
completed by Holloman AFB to achieve NFA.
CNFA is recommended for SWMU 123; the
CNFA is remediation of TRPH-contaminated soil.
44.1 SWMU Description
Physical Features—As shown in Figure
4.4-1, SWMUs 21, 22, and 123 are located ad-
jacent to the POL washrack, approximately 50 ft
south of Building 703. The top of the oil/water
separators is slightly below ground surface and is
covered with gravel. The waste oil tank lies

below grade and is covered with gravel. The

depth to the base of all three units is approxi-
mately 6.5 ft bgl.

Unit Description—The oil/water separa- #
tors (SWMUs 21 and 22) are each 1 ft wide, 1 ft
long, and 2 ft deep and are similarly constructed
of steel. The size and construction material of the
waste oil tank (SWMU 123) is unknown.

Waste Description—Washwater, waste
oil, and fuels from the adjacent washrack were
routed to the oil/water separators for processing.
The waste oil skimmed from the water in the
oil/water separators was transferred by gravity to
the waste oil tank via a subsurface pipe.

Release History—No past release from
the SWMUs was identified through a literature
search and initial site visit. Stained soils were
observed, however, at 1.5 and 5.5 ft bgl in borings
123-B01 and 123-B02, respectively, and may
indicate that a release has occurred from SWMU
123. Soils in other site borings did not show
visual contamination.

4.4.2 SWMU Investigation Results

Six soil borings were drilled at the
SWMUs, as shown in Figure 4.4-1. Split spoon
samples were collected every 2 ft to
approximately 12 ft bgl (4 ft below the units).
Each interval was logged and screened using an
OVM. The following information was not
provided in the 1994 Draft Final Phase I Table 2
RFT Report. Boring logs for SWMU 123 with
screening results are provided in Appendix D. No
boring logs are available for SWMUs 21 or 22 due
to poor sample retrieval during sampling.
Chemical analytical samples were collected from
the interval at the base of the units (6.5-8.5 ft bgl),
and approximately 4 ft below the base of the units
(10.5-12.5 ft bgl). A soil sample for geotechnical
analysis was collected from the boring.
Geotechnical results are provided in Appendix E.

Geology and Hydrogeology
The subsurface conditions at SWMUs 21,

- 22, and 123 were defined by direct sampling and
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observation of the drilling operations at the site.
Boring logs provide a detailed description of the
site stratigraphy.

Site lithology consists primarily of sand
and silty sand. Groundwater was not encountered
in the borings, which were drilled to a total depth
of 10 feet. Groundwater flow direction in this
part of the Base generally varies from southeast to
southwest.

Analytical Results :

All samples were analyzed for VOCs,
TRPH, and metals. As required by the Work Plan
(Radian, 1993), six samples were also analyzed
for semivolatile organic compounds because they
were visibly contaminated.

Tables 4.4-1, 4.4-2, and 4.4-3 summarize
the results from SWMUs 21, 22, and 123,
respectively. As the tables present, several VOCs
were detected at concentrations at or below
detection limits, so their presence in the samples
is uncertain. Benzene, ethyl benzene, and toluene
were detected in samples from SWMU 123, but at
concentrations below trigger criteria, except
benzene which was detected at a concentration
above trigger criteria in the sample from 8-10 ft at
123-B01.

Chromium, lead, and mercury were
detected at concentrations above UTLs for
background in several samples. However, none of
the detected concentrations of metals exceeded
trigger criteria.

TRPH were detected at concentrations
above trigger criteria in several samples from
SWMU 123. The elevated levels of TRPH
correlate well with the distribution of stained soils
observed at the SWMU. During drilling, stained
soils were noted from 1.5 to 10 ft in 123-B01 and
from 6 to 10 ft in 123-B02; no staining was

observed in other site borings. All detected
concentrations were below the New Mexico
cleanup standard of 1000 mg/kg for Holloman _
AFB, except in the samples from 4-6 ft and 8-10
ft at 123-B01, which had TRPH concentrations of -
1500 mg/kg and 4510 mg/kg, respectively, and
from 8-10 ft at 123-B02, which had TRPH
concentrations of 1930 mg/kg (Figure 4.4-1).

4.43 Risk Assessment Results

A quantitative risk assessment for Site 47
(SWMUs 21, 22, 54, 55, and 123) was conducted
by Walk, Haydel, and Associates , 1989. This risk
assessment was updated using new data collected
during this investigation to assess the impacts of
site COPCs on human health and the environment.
COPCs, exposure pathways, and receptors were
identified as described in Appendix C. The risk
assessment methodology followed is presented in
the RA Report (Radian, 1992b). COPCs selected
for the site are presented in Table C.1-3. Risked-
based screening results are presented in
Attachment 5 of Appendix C.

Workers near the site could be exposed
through inhalation of volatiles and through
inhalation of contaminants entrained in fugitive
dust generated through the gravel cover at the site.
Since the site is gravel covered, dermal contact
with and incidental ingestion of soil is expected to
be minimal. On-base residents, approximately 0.6
miles from the site, could be exposed through air
dispersed volatiles or dust-entrained contaminants
from the site. Potential future construction
workers could be exposed by the inhalation
pathways (volatiles and fugitive dust), and by
dermal contact and incidental ingestion of surface
or subsurface soil contaminants if construction
were to take place on the site in the future. These
were the exposure pathways quantified in the risk
assessment.
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- Table 4.4-1
Analytlcal Results for Soil Samples—-SWMU 21

Hydrocarbons (1000} <DL (33.7) | <DL (34.5)
SW8240 - Volatile Organics (ug/kg) .

4-Methyl-2-pentanone (MIBK) [4x109] ND (3.43) 2.58 BJ (3.48)

Acetone [8x10°) 8.24 BJ (20) 12.7 BJ (20.3) ql
Methy! ethyl ketone (4.8x107] ND (9.63) 6.33 BJ (9.76)
Methylene chloride [9.3x10°] 1.04J (2.84) 1.02]J (2.88) I
Trichloroethene [NS] 234 (4.34) ND \ (4.4) i

SW6010 - Metals
Barium [84.36.5600) 17.5 (0.0539) 382 (0.0532)
Chromium (6.6.8x10*] 368 B (0.254) 497B (0.251)

Silver {073,400} 0.645 (0.17) <DL (0.168)

SW7060 - Arsenic
Arsenic (6.88,24] | 1.37 (0.833) | <DL (0.731) |
SW7421 - Lead (mg/kg)

Lead [12.3,500] | 176 S ©0843) | 02655 (0.0741)
SW7740 - Selenium_(mg/kg)
Selenium

0.298 0.261

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ 1; [ ] = trigger criteria for organics; [ , ] = UTL, trigger criteria for
inorganics.

( ) = Detection limit.

B = Analyte detected in associated blank analyses.

DL = Detection limit.

J = Estimated concentration, analyte detected at concentration below the detection limit.
ND = Not detected.

NS = Not specified.

S = Analyte concentration obtained using the MSA.
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Table 4.4-2
Analytical Results for Soil Samples—SWMU 22

EA418.1 - Total Recoverable Petroleum Hydrocarbons (mg/kg)

Hydrocarbons (10001 | <DL (333) | <DL 332 | <bL (329 | <DL 34.5 |l
[|sW8240 - Volatile Organics (ug/kg) |
l{ 2-Hexanone NSy | 37B) (1.6) ND (7.49) ND (7.46) ND (1.86)
lf 4-Methyl-2-pentanone (MIBK)  [4x10 | 2.91B)  (3.39) ND (3.34) ND (3.32) ND (3.5)

Il Acetone 8x10% | 147 (19.7) 166 194 | 79781 (9.4 515 (49.8)
[ Methyi ethy! ketone 4.8x10"] | 495B]  (949) | 8.01BI  (9.36) ND ©32 | ND (9.82)
i Methylene chloride 93x10° | 1.017] 2.8) 1.49 76) | 0815 (275 | 1.11J (2.9)
I}Trichloroethene INs] | ND (4.28) 2.75) (4.22) ND @2 | 2651  (4.43)

Xylene (total) 16x10° | ND 6) 07741 (591 ND 589 | ND (6.21)

[ SW6010 - Metals (mg/ks)
i Barium (84.36,5600) | 594  (0.0618) | 234  (0.0538) | 377 (0.0482) ] 235  (0.0464)
Il Chromium 668x107] 723B  ©29) | 417B 0259 | 5938 (0227 | 3.08B (0219
I sitver [073400] | <DL (0.195) 0.2 ©17 | <pL  ©152) | 0451 (0147
[ SW7060 - Arsenic_(mg/ke)

Arsenic (6.88.241 | 1.51 0.804) | <DL ©79 | 426 (0665 | <DL  (0.773)

SW7421 - Lead (mg/kg)
fLead (23,5001 | 2778 (0.0814) | 08635  (0.08) | 401S  (0.135) | 02485  (0.0783)
[|sw7740 - Selenium (mg/kg)

@ium [10.53400] | 4.64 ©287) | 352 ©28) | 397 0238 | 384 (0.276)

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ }; { } = trigger criteria for organics; [ , ] = UTL, trigger criteria for
inorganics.

( )= Detection limit.

B = Analyte detected in associated blank analyses.

DL = Detection limat.

J = Estimated concentration, analyte detected at concentration below the detection limit.
ND = Not detected.

NS = Not specified.

S = Analyte concentration obtained using the MSA.
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Lacation ID.

Sample 1D

Beg. Depth-End Depth (ft)

Table 4.4-3
Analytical Results for Soil Samples—SWMU 123

" E418.1 - Total Recoverable Petroleumn Hydrocarbons (mg/kg)
Hydrocarbons {1000)|:- 1500~ - (32.1) | 4510 (68.5) )| <bL @324) | <DL (34.6)
SW8240 - Volatile Organics (ng/kg)
1,1-Dichloroethene [1.16X10¢)| 464 ] 33 | 72105 (8930) ND (347 569 (747) ND a.n ND 331
Irmlone (8x10¢)] ND (1330) | ND (14300) 778 (144) ND (1190) 124 (9.1) | 2888  (20.4)
HI Benzene [24x104} 7421 (1150) |°'54000 . (12300) | ND (1.91) 12800  (1030) ND (1.3) ND (1.39)
Carbon disulfide 8x10¢] ND (1080) | ND (11600) 132 (5.09) ND (967) ND (3.46) ND (3.69)
Ethyl benzene 8x10¢)] 20500  (762) | 229000  (8180) ND oty | 36800  (684) ND (1.25) ND (134)
Methylene Chloride  [9.3x10%]] ND (1280) | ND (13800) ND (1.75) ND (1150) | 08945 (271) | 08755  (2.89)
Toluene (Lexto”| 2280 @19) | 345000 (5130 ND (189) | 36300 (429 ND (2.58) ND (2.76)
Xylene (total) [1.6x10%)| 14600  (1490) | 363000  (15900) ND (4.09) | 66000  (1330) ND (5.81) ND (62)
| SW8270 - Semivolatile Organics (ug/g) i
[t 2-Methylnaphthatene S| R (0.859) | 438 (0.951) ND (0.092) 143 (0991) | ND  (0.0252) | ND (0.027)
|f Dibenzofuran ws)| ~Np 0.655) | 04711  (0.725) ND  (00702) | ND (0.756) ND  (0.0241) | ND  (0.0257)
Naphthalene (Ns)| 04025 747 | ND (0.827) ND (0.08) ND 082 | ND (00335 | ND  (0.0359)
SW6010 - Metals (mg/kg)
Barium [84.36,5600]] 76 (0.042) 28 (0.061) 313 00s) | 321 ©o0485) | 487  (0ossny | 20 (0.052)
Chromium [6.68x10*]] 211 ©19%) | 6188 (0288) | 746B  (0236) | 408B (0229 | 7238 0219 | 2638 (0245 |
Silver [0.73400)] <DL  (0.133) | 0.587B  (0.193) <DL (0.158) | 0369B (0.153) | <DL  (0.184) | 0463  (0.164)
SW7060 - Arsenic (mg/kg)
Arsenic (6.8824]] 175B (0586 | <bL  (0.717) | 0923B (0682) | <DL  (0774) | 345  (0.726) | <DL  (0.896)
SW7421 - Lead (mg/kg)
Lead 23,5000 7688 (152 | 2995  o76) | 3428  00738) | 1.945B  (00659) | 4175 (.1an) | 4225 (0.0907)
SW7471 - Mercury (mg/kg)
Mercury S]] 0.0192B  (0.0154) J0.0411B  (00164) | <DL  (0.0154) | 0.0326B (0.0174) | <DL  (0.0156) | <DL  (0.0167)

SW7740 - Selenium (mg/kg)

Selenium

[I0.53,400]l <DL 0.21) I <DL (0.256) I <DL (0.244) I 0.38 (0.277) I 3.58 (0.259) I 4.29 (0.32)
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Table 4.4-3 (Continued)

Note: The UTLs and the trigger criteria are presented, respectively, inbrackets [ I; [ ] = trigger criteria for organics; [, ] = UTL, trigger criteria for inorganics.

Results greater than trigger criteria are shaded.

( ) = Detection limit.

B = Analyte also detected in laboratory method blank.

DL = Detection limit.

J = Estimated concentration, analyte detected at concentration below the detection limit.
ND = Not detected.

NS = Not specified.
S = Analyte concentration obtained using the-Method of Standard Additions (MSA).
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Section 4—Phase I Investigation, Resuits, Conclusions, and Recommendations

Table 2 RFI Report

Holloman Air Force Base - .

Risk values for all scenarios evaluated
were below the range considered unacceptable.
For the near site worker scenario, present average
and reasonable maximum carcinogenic risks were
2E-07 and 3E-07; future risks were 1E-05 and 3E-
05. Present residential carcinogenic risks were
1E-10 and 2E-10, while future residential risks
were 3E-12 and 5E-12.  Potential future
construction worker carcinogenic risks were 1E-
08 and 2E-08 for average and reasonable
maximum exposures, respectively. The non-
carcinogenic hazard index for potential future
construction workers were 1E-02 for both the
average and reasonable maximum exposure
scenarios. Tables in Attachment 3 of Appendix C
present the risks and hazard indices by chemical,
exposure pathway, and scenario total for each
scenario.

An ecological quotient (EQ) of 1 for
black-tailed jackrabbits at the site indicates low
probability of any adverse environmental effects
from the COPCs at the site. Although no
vegetation is currently on site, a quantitative
environmental evaluation was conducted on the
assumption that the site would be vegetated in the
future, and that exposure to site contaminants
would be possible through plant uptake and
subsequent ingestion by animals, as well as by soil
ingestion. Methodology for the EQ method is
presented in Appendix K of the RA Report
(Radian, 1992b); calculated plant and jack-rabbit
uptake and EQs are presented in Tables C.2-3 and
C.2+4 of Appendix C.

44.4 Conclusions

Conclusions are based on a comparison of
the analytical results to risk-based trigger criteria,
the results of quantitative risk assessment
(acceptable or unacceptable risk), and a
comparison of the results to the New Mexico
cleanup standard of 1000 mg/kg for Holloman
AFB.

A release to the soil has occurred at
SWMU 123; however, the impact of the release is
minimal. Of primary concern are the TRPH
concentrations of 1500 mg/kg (4-6 ft) and 4510
mg/kg (8-11 ft) in samples from boring 123-B01
and 1930 mg/kg (8-10 ft) from boring 123-B02.
However, TRPH concentrations in the overlying
soil and adjacent borings are all less than the
detection limit, suggesting that TRPH
contamination is restricted to a small area. The
results of the quantitative risk assessment
indicates that the SWMUs do not pose an
unacceptable risk to human health or the
environment.

44.5 Recommendations

SWMUs 21 and 22 were recommended
for NFA while SWMU 123 was recommended for
CNFA. Not included in the 1994 Draft Final
Phase I Table 2 RFI Report was the fact that
SWMUs 21, 22, and 123 were all removed as part
of Holloman AFB’s Phase II Basewide POL
project. No contaminated soil was encountered
during the removal of SWMUs 21 or 22. TPH
values for closure samples ranged from not
detected to 40 mg/kg. A more detailed account
was provided in the Final Closure Report for
Phase Il Remediation of (POL) Contaminated
Sites and OWS and WOT Removals, Holloman Air
Force Base, New Mexico submitted in July 1997.
Approximately 228 cubic yards of TPH-
contaminated soil was excavated and disposed
during the remediation of SWMU 123. TPH
values for closure samples ranged from not
detected to 32 mg/kg, excluding one sample (4100
mg/kg) which was taken immediately adjacent to
the foundation. No further excavation could be
accomplished without impacting the integrity of
the building. A more detailed account will be
provided in the Addendum to the Final Closure
Report for Phase Il Remediation of (POL)
Contaminated Sites and O/WS and WOT
Removals, Holloman Air Force Base, New Mexico
to be submitted in September 1997.

September 1997
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Section 4—Phase I Investigation, Results, Conclusions, and Recommendations

Holloman Air Force Base

Table 2 RFI Report

45 SWMU 32—Building 868 Oil/Water
Separator :
SWMU 125—Building 868 Fire Water
Tank -

SWMUs 32 and 125 are on Table 2 of
Holloman AFB's HSWA permit. The SWMUs
have been in operation since 1986 with no history
of release. No halon vapor monitoring system is
present, and no previous investigation has been
conducted at these SWMUs. For this investi-
gation, four borings were drilled in the potentially
affected area immediately surrounding the
SWMUSs. Analytical results indicate that all
detected constituents are below risk-based trigger
criteria. In addition, no COPCs were identified
through the risk screen and all detected con-
stituents are below the New Mexico TRPH
cleanup standard of 1000 mg/kg for Holloman
AFB, indicating that there has been no significant
release from the SWMU.

Only one exposure pathway (inhalation of -
volatiles in the ambient air) and one receptor (on-
site workers) were identified through the qualita- -
tive risk assessment. The risk-based screen
indicates that none of the contaminants exceed
health-based criteria for ingestion and that it is -
highly unlikely that these SWMUs pose a signi-
ficant risk to human health or the environment.
Risk from the ingestion pathway is generally
greater than risk from the inhalation of volatiles
and fugitive dust, and is, therefore, typically used
to screen contaminant concentrations.

No further action is recommended for
SWMUs; a Class 3 permit modification request
will be completed by Holloman AFB to achieve
no further action.

45.1 SWMU Description

Physical Features—As shown in Figure
4.5-1, SWMUs 125 and 32 are located approxi-
mately 10 and 15 ft west of Building 868,

Building
868

SWMU 125
: Fire Water
S i
"032-B802
SWMU 32

Oil/Water
Separator

'\'ox\wuy

SWMU 125
Unit Depth — 5.5 Ft
Sample Depths -~ 3-5 F!
SWMU 32
Unit Depth -~ 5.0 Ft
Sample Depths ~ 1-3 Ft
5-7 Ft
7-9 Ft
S=~11 Ft
\ Concrete \
Scale i
~ 0 50 100 150 3
- — ~
Feet 2

Figure 4.5-1. SWMUs 32 and 125 Features and Sampling Locations
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Section 4—Phase 1 Investigation, Results, Conclusions, and Recommendations

Table 2 RFI Report

' Holloman Air Force Base

respectively. Both SWMUs are adjacent to a
taxiway. The top of SWMU 32 is level with the
ground and surrounded by asphalt. SWMU 125 is
also surrounded by asphalt, but rises several
inches above the ground surface. The base of
SWMUs 32 and 125 are 5 ft and 5.5 ft,
respectively.

Unit  Description—The  oil/water
separator (SWMU 32) consists of a steel two-
chamber unit located in a 3- by 4- by 5-ft concrete
vault. The total capacity of the unit is
approximately 22 gal. The ground surface inside
the vault is covered with drain rock and was wet
when inspected. The fire water tank (SWMU
125) consists of a large underground concrete tank
measuring approximately 50 by 50 by 5.5 ft, with
a total capacity of 100,000 gal. Waste oil and
fuel skimmed from the water in the first chamber
of the separator is transferred by gravity flow to
the second chamber of the separator. The water is
discharged to the sewer system. When high
volumes of water and fire suppressant are required
in the hangars, a bypass valve is engaged and the
drainage is redirected to SWMU 125. Liquids
from the tank are then pumped through the
oil/water separator and treated as described above.

Waste Description—The oil/water
separator receives wash water from hanger floors,
containing waste oil, fuel, and fire suppressants.

Release History—There is no record of
arelease at the site. However, stained soils were
observed adjacent to the oil/water separator
during drilling activities at SWMU 32, indicating
that a release may have occurred. No evidence of
leakage from the Fire Water Tank was observed
during drilling.

452 SWMU Investigation and Results
Four soil borings were drilled at the site,

two at each SWMU, as shown in Figure 4.5-1.

Split spoon samples were collected every 2 ft to a

depth of 4 ft below the base of the units.  Each -
interval was logged and screened using an OVM.
Boring logs with screening results are provided in
Appendix D.

At SWMU 32, chemical analytical
samples were collected from intervals at the base
upit (5-7 ft bgl), and from the interval 4 ft below
the base of the unit (9-11 ft bgl). As required by
the Work Plan (Radian, 1993), samples were also
collected from 7 to 9 ft gl in Boring 32-B01, and
from 1 to 3 ft bgl in Boring 32-B02 because these
intervals were visibly contaminated. At SWMU
1235, samples could not be collected from either
the tank's base or 4 ft below the base of the tank
because the sampling matrix was gravel and there
was no recovery in the split spoon after repeated
attempts. An organic vapor reading of 0.0 ppm,
however, was obtained at SWMU 125 from
screening splitspoon and headspace using the
OVM. A soil sample for geotechnical analysis
was collected from one of the borings.

Geotechnical results are provided in
Appendix E. In addition to soil sampling, the
contents of both the fire water tank and the
oil/water separator were sampled and submitted
for chemical analysis in order to characterize the
chemical nature.

Geology and Hydrogeology

The subsurface conditions at SWMUs 125
and 32 were defined by direct sampling and
observation of the drilling operations at the site.
Boring logs provide a detailed description of site
stratigraphy.

Site lithology consists primarily of sand,
silt, and gravel. Sand and sandy silt surround the
oil water separator, whereas the fire water tank is
surrounded entirely by gravel fill. Groundwater
occurs in sand at approximately 8 ft bgl.
Groundwater in this part of the Base generally i

»ﬂows to the southwest

September 1997
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Section 4—Phase I Investigation, Results, Conclusions, and Recommendations

Holloman Air Force Base

Table 2 RFI Report

Analytical Results

All samples were analyzed for VOCs,
TRPH, and metals. Seven samples were analyzed
for semivolatile organic compounds because they
were visibly contaminated. Summary analytical
results are presented in Tables 4.5-1 and 4.5-2.
The sludge samples from SWMU 32 were
analyzed by TCLP for VOCs, semivolatile organic
compounds, metals, and for ignitability. The
sludge sample from SWMU 125 was an aqueous
matrix, so leaching (i.e., TCLP) was not
appropriate. This sample was analyzed for VOCs,
semivolatile organic compounds, metals, and
ignitability. Sludge sample results for SWMUs 32
and 125 are presented in Tables 4.5-3 and 4.5-4,
respectively.

TRPH was detected in 6 samples. All
detected concentrations were below trigger
criteria.  Several VOCs were detected at
concentrations below or near detection limits.
Acetone and methylene chloride were detected in
most of the samples, but were also detected at
similar concentrations in associated method
blanks, so their presence in the samples is likely to
be due to low level laboratory contamination. No
VOCs were detected at concentrations above
trigger criteria.

A variety of semivolatile organic
compounds were detected at ppb levels in several
samples. All detected concentrations of
semivolatile organic compounds were below
trigger criteria.

Arsenic, lead, and chromium were
detected at concentrations above background
UTLs in several samples. However, none of the
detected concentrations for these metals, which

occur naturally in background soils, exceed trigger
criteria.

None of the organic or inorganic
constituents were identified, since COPCs were
not identified through the risk screen and TRPH
concentrations were below the New Mexico
cleanup level of 1000 mg/kg.

453 Risk Assessment Results

A qualitative risk assessment was
conducted for SWMUs 125 and 32 to help
determine the need for further investigation at the
site on the basis of potential health risk. Potential
exposure pathways and receptors were identified
and COPCs were selected.

The land surrounding the unit is zoned for
the operation and maintenance of air craft
(Management Action Plan, Radian, 1993). The
SWMUs are covered with concrete and asphalt, so
fugitive dust generation and dermal contact with
soil are not a problem. Additionally, since all but
the tops of the units are underground, a release
would be expected to affect subsurface rather than
surface soil. However, volatiles may be
generated from any subsurface contamination
caused by a release. Therefore, on-site workers
may be exposed to contamination through
inhalation of volatiles. Base residents may also be
exposed via inhalation of volatiles; however, due
to the small size of the units and the relative
distance (2 miles) to Base residential areas, this
pathway is assumed to be insignificant.

Groundwater flow in this part of the Base
is to the south-southwest. Surface runoff from the
SWMUs drains to the Base storm sewer system.
There are no complete pathways involving
groundwater and surface water.

4-33
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Table 4.5-1

Analytical Results for Soil Samples—SWMU 32

Location ID

Sample 1D

- 032-B01

_032-B02.

Beg, Depth-End Depth (ft)

1 osrbozoror

E418.1 - Total Recoverable PeIroIeum Hydrocarbons (mg/kg)

Hydrocarbons fooo)] ss4  (326) | 258 (33.1) | <DL G42) | 724 (309) | 198 273) | <DL (346)
SW8240 - Volatile Organics (ng/kg)

[I2-Hexanone Ns)| 7141 (238) | ND (1.48) ND (1.74) ND (6.95) ND (6.22) ND (3.97)

[ 4-Methyl-2-pentanone (MIBK) [4x10°)| 542 (329) | ND (3.33) ND (3.45) ND 31 | ND .17 ND (2.21)
Acetone sxtos)| 7598 (192) [11.sBy  (194) | 1eBy o) | 7398 (18) 112B)  (16.1) | 9.76BI \ (34)
Benzene R24x109] ND  (1.31) | 0972  (1.33) ND  (137) ND (1.23) ND (1.1) ND (2.09)
Carbon disulfide 810 ND  (347) | 366  (3.52) ND (3.64) 1.19] (3.27) ND (2.92) ND (5.56)
Ethyl benzene (8xtos]| 03351 (1.26) | ND (127) ND (1.32) ND (1.18) ND (1.06) ND (2.2)
Methyl ethyl ketone [48x10] 111 (922) | ND (9.34) 23) (9.67) 12.5 (8.68) ND (1.76) ND (4.52) "
Methylene chloride 3x109] 475B  (2.72) | 8.89B  (2.76) 64B (285 | 22181 (256) | 2.09B]  (2.29) ND (1.91)
Toluene [ex10] 03991 (259 | 07661 (2.62) ND 2.72) ND (2.44) ND (2.18) ND .06 ||
Xylene (total) [1.6x10°]] 0.555) (5.82) | ND (5.91) ND (6.11) ND (5.49) ND 4.91) ND (4.46) "
SW8270 - Semivolatile Organics (ng/g
Anthracene 4x109] ND  (0.0332)] ND  (0.0339) | ND 0.0349) | 001251 (0.0317) | 001027 (0.0278) | ND  (0.0355) |}
Benzo(a)anthracene [96)] ND (00259 ND  (0.0264) | ND (0.0272) | 00369  (0.0247) ND  (00217) | ND  (0.0276)
Benzo(a)pyrene [096)] ND  (0.0346)] ND  (0.0353) | ND (0.0364) | 00552  (0.033) ND 0029) | ND  (0.037)
Benzo(b)fluoranthene [96)] ND  (00457] ND  (0.0467) | ND (0.0481) | 0.117F  (0.0437) ND  (0.0383) | ND  (0.0488)
Benzo(K)fluoranthene 95911 ND  (0.0479| ND  (0.0489) | ND 0.0503) | 0.117F  (0.0457) ND  (0.0401) | ND  (0.0511)
Chrysene 6] ND  (0.0431)] ND (0.044) ND (0.0453) | 00614  (0.0412) ND  (0.0362) | ND (0. 046[4|
Fluoranthene (320000 ND  (0.0257)| ND  (0.0262) | ND 0027 | 00593  (0.0245) | 00128] (0.0215) | ND  (0.0274)
Phenanthrene iNs)] ND  (00287)] ND  (0.0293) [ ND 0.0302) | 00328  (0.0274) | 0.0143J (0.024)) | ND  (0.0307) ]|
Pyrene (2400} ND  (00308)| ND  (0.0314) | ND (0.0324) | 00948  (0.0294) | 00277 (0.0258) | ND  (0.0329)
bis(2-Ethylhexylphthalate [0 0284 (0.116) | ND (0.118) ND 0.122) | 008613  (0.11) ND  (0.0969) | ND  (0.123)
SW6010 - Metals (mg/kg)

i Barium [84.36,5600)] 42.8 (0.0554)| 198  (0.0528) | 679  (0.0531) | 408  (0.0534) 234 (0.0468) | 568  (0.0535)

[l Cadmium 801 0869B (0275) | <DL (0262) | <DL  (0263) | 0574B  (0265) | 0416B  (0.232) | 0.302B  (0.265)

{l Chromium [6.68x10'] 8.18B (0.261) | 3.36B (0249) | 848B  (025) [ 743B  (0252) | 624B  (0.221) | 695B  (0.252)
SW7060 - Arsenic (mg/kg)

Arsenic (6.88,24]| ©33) | 345  (0325) | 366 (0359) | 6.04 0342 | (0.256) | 316  (0.364)
SW7421 - Lead (mg/kg)

Lead [12.3,500)] 11.7S  (0.974) | 1.95SB  (0.0957) | 336S  (0212) | 1168 403 | 438s  (0302) |228SB (0.107)
SW7740 - Selenium (mg/kg)
ll setenium (1053400 1618 (025 | 2038 (0246) | 1998  (0272) | 1195 0.259
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Table 4.5-1 (Continued)

Note: The UTLs and the trigger criteria are presented, respectively, in brackets[ }; [ | = trigger criteria for organics; [, ] = UTL, trigger criteria for inorganics.

( ) =Detection limit. .

B = Analyte detected in associated blank analyses.

C = Confirming data obtained using second GC.

DL = Detection limit.

F = Benzo(b)fluoranthene and benzo(k)fluoranthene co-elute. Results are for the sum of both compounds.
J = Analyte detected at concentration below the detection limit.

ND = Not detected.

NS = Not specified.

S = Analyte concentration obtained using the MSA.
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Section 4—Phase I Investigation, Results, Conclusions, and Recommendations
Table 2 RFI Report Holloman Air Force Base -

Table 4.5-2
Analytical Results for Soil Samples—SWMU 125

R

E418.1 - Total Recoverable Petroleum Hydrocarbons (mg/ke)

Hydrocarbons 11000 | 410 Q) | 734 (306 |l
SW8240 - Volatile Organics (ug/kg)
Acetone (8x10°1 | 10.1BJ (17.2) 8.42BJ (30.5)
Methyiene chloride [9.3x10] 6.15B (2.44) ND (1.71)
Toluene (1.6x107 ] 09587 (2.32) ND ass |
Trichloroethene “[NS}|  0.844] (3.73) ND G40 |
Xylene (total) (1.6x10°1} 06257 (5.23) ND @ |
SW8270 - Semivolatile Organics (ug/g) f
2-Methylnaphthalene INS1| 0016 (0.0226) NA
Benzo(a)anthracene [.96] 0.0444 (0.0232) NA
Benzo(a)pyrene 1.096] 0.078 (0.031) NA
Benzo(b)fluoranthene [.96] 0.147F (0.0409) NA
Benzo(g,h.i)perylene iNs1 | 0.03171 (0.044) NA
Benzo(k)fluoranthene [9.59] 0.147F (0.0429) NA it
Chrysene 1961 | 0.0517 (0.0386) NA
bis(2-EthylhexyDphthalate (501 | 0.0244) {0.103) NA
Fluoranthene 132001 | 0.0571 (0.023) NA
Indeno(1.2.3-cd)pyrene [0.96] | 00277 (0.0344) NA
Phenanthrene [NS] 0.0228 ] (0.0257) NA
Pyrene 124001 | 0.0568 (0.0276) NA
SW6010 - Metals (mg/kg)
Barium [84.36,5600] | 41.6 (0.0426) 34.3 (0.0473ﬂl
Cadmium 01| o0521B (0.211) 0.554 B (0.234)
Chromium (66,810 | 9.12B (0.201) 7778 (0.223)

Ir SW7060 - Arsenic_(mg/kg) .

Il Arsenic (6882411 7.8 (0.285) 5.18 0.32)

I SW7421 - Lead (mg/kg)

{l Lead 112.35001 | 61458 (3.36) 18S 0.377 “

|| sW7740 - Selenivm (mg/ks)

" Selenium [10.53.400] I g_LO6 S (O.ZIGLI 1558 0.242 I

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ ]; [ ] = trigger criteria for organics;
[, 1= UTL, trigger criteria for inorganics.

( ) = Detection limit.

B = Analyte detected in associated blank analyses.

DL = Detection limit.

F = Benzo(b)fluoranthene and benzo(k)fluoranthene co-elute. Results reported are for the sum of both compounds.
NA = Not analyzed.

ND = Not detected.

NS = Not specified.

S = Analyte concentration obtained using the MSA.
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Section 4—Phase I Investigation, Results, Conclusions, and Recommendations

Holloman Air Force Base

Table 2 RFI Report

Table 4.5-3

Analytical Results for Sludge Sample—SWMU 32

SW8240 - TCLP Volatile Organics (»g/L)

Chloroform [6x10%] 1.82 (0.332)
Methy! ethyl ketone [2x10%) 10.9 (1.22)
Trichloroethene [5x107] 0.36 (0.352)
SW6010 - TCLP Metals (mg/L)

“ Arsenic [5.0] 0.0308 B (0.0225)

" Barium [100) 1.44 SB (0.00053) J

“ Chromium [5.0] 0.0399 (0.00249)
SW7470 - TCLP Mercury (mg/L)
Mercury [0.2] 0.00006 (0.000048)

“ SW1020 - Ignitability (Closed-Cup) (°F)

Note: TCLP regulatory levels are presented in brackets [ ].

Detection limit.

—_
~
n 4

B Analyte detected in associated blank analyses.
NS = Not specified.
S = Analyte concentration obtained using the MSA.
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Table 4.5-4
Analytical Results for Sludge Sample—SWMU 125

SW38240 - Volatile Organics (ug/L)

’ 4-Methyl-2-pentanone (MIBK) [NS} 45 (3) “
’ Methylene chloride [NS] 0.89 B} 4}] II

nSW8270 - Semivolatile Organics (ug/L) Jl

" 2,4-Dimethylphenol [ NS] 09543 (1.05)
4-Methylphenol/3-Methylphenol  [2x10%] 1.52F (0.475)
Dibutylphthalate [NS] 2.79 (0.644)

" bis(2-Ethylhexyl)phthalate [NS] 2.53] (3.46)

SW6010 - Metals (mg/L)

Barium [100] 0.0871 (0.00053)
Cadmium {1.0] 0.00487 B (0.00172)
Chromium [5.0] 0.0076 (0.00249) fi
Lead [5.0) 0.0303 B (0.027)

SW7740 - Selenium (mg/L)

Selenium 1.0} 0.00574 8 (0.000843)

SW1020 - Ignitability (Closed-Cup) (°F)

Ignitability >140 (NS)
e ——————

Note: TCLP regulatory levels are presented in brackets [ ].

( ) =Detection limit.

B = Analyte detected in associated blank analyses.

F = 4-Methylphenol and 3-methylphenol co-elute.

J = Analyte detected at concentration below the detection limit.
NS = Not specified.

S = Analyte concentration obtained using the MSA.
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COPCs were selected wusing the
methodology described in Attachment 1 of
Appendix C. Attachment 5 of Appendix C
presents the risk-based screening results for the
selection of COPCs. All constituent concentra-
tions in subsurface soil were below Region
I screening criteria, so there are no COPCs for
these SWMUs.

The area offers no habitat for animals;
therefore, there are no on-site ecological concerns.
In future scenarios, if soil contaminants migrate to
the groundwater, which is approximately 4 ft bgl,
plants may take up contaminants through their
root systems so wildlife could be exposed to
contamination via ingestion of potentially
contaminated plants. However, due to the small
size of the unit and limited subsurface soil
contamination, it is highly unlikely that wildlife is
adversely impacted by the SWMUs.

454 Conclusions

Conclusions are based on a comparison of
the results with risk-based trigger criteria, the
determination of COPCs through the qualitative
risk assessment, and a comparison of the results
with the New Mexico cleanup standard of 1000
mg/kg for Holloman AFB.

Although the presence of visibly
contaminated soil provides some evidence of a
release from the SWMUs, no constituents were
detected at levels exceeding trigger criteria in any
of the samples from this site, including samples
collected from the stained interval from 6.5 to 6.8
ft bgl. Furthermore, the area surrounding the
SWMU is completely paved with asphalt and
concrete, so the soil is virtually inaccessible.

None of the detected constituents were
identified as COPCs by the risk screen, so the
SWMUs are unlikely to pose a risk to human
receptors. The SWMUs provide no habitat for
wildlife, so ecological receptors are not expected
to be impacted.

4.5.5 Recommendations

NFA is recommended for SWMUs 32 and
125. The following information was not included
in the 1994 Draft Final Phase I Table 2 RFI
Report. Subsequent to the submission of the 1994
Draft Final Phase I Table 2 RFI Report, SWMU
32 was removed. No remediation was required
since it was encased in a concrete vault. SWMU
125 was constructed to store water from fire
suppression testing activities, not solid waste.
SWMU 125 was also found to have good integrity
and is therefore recommended for NFA.
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4.6 SWMU 36—Building 1001 Oil/Water trigger criteria. A TRPH concentration above ihe
Separator New Mexico cleanup standard of 1000 mg/kg for
SWMU 126—Building 1001 Waste Oil Holloman AFB was detected in one sample at
Tank - SWMU 36, indicating that a potent1al release has

SWMUs 126 and 36 are on Table 2 of
Holloman AFB's HSWA permit. The units were
installed in 1982 and are still in operation. No
previous investigation has been conducted at these
SWMUs. For this investigation, four borings
were drilled in the potentially affected area
immediately surrounding the SWMUs. Analytical
results indicate that none of the detected
constituents, except TRPH, exceed risk-based

occurred.

One exposure pathway (inhalation of
volatiles in the ambient air) and one receptor (on-
site workers) were identified through the quali-
tative risk assessment. The risk-based screen in-
dicates that none of the contaminants exceed
health-based criteria for ingestion and that it is
highly unlikely that these SWMUs pose a

S
SWMU 126 £ SWMU 36
wor) & S ©/MNse) o
R B
o~/ / o ! %

[ Woter Table Not Reache

SWMU 38
Detected TRPH Results

Boring Depth Resuils (mg/kg)
036-801 5-7 43
036-B01 9-11 5030
126-801 2-4 135
TRPH
>1000 mg/kg
Notes:

Not to Scale TRPH was not detscted in other samples.

North

Grave!

126—801

Waste Oil

Storage
Above Ground
Tank
Building 1001 Scale o
10 20 /30 40 50 &
/ Feet 5

SWMU 128
Waste Oil

SWMU 126
Unit Depth = B Ft
Sample Depths — 6-8 Ft

10-12 Ft
SWMU 36
Unit Depth - 5.5 Ft
Sample Depths = 5—7 Ft
§-11 Ft

Fence

Building 1000

Figure 4.6-1. SWMUs 36 and 127 Features and Sampling Locations
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significant risk to human health or the environ-
ment. Risk from the ingestion pathway is gen-
erally greater than risk from the inhalation of
volatiles and fugitive dust, and is, therefore, typi-
cally used to screen contaminant concentrations.

Although no COPCs were identified
through the risk-based screen, CNFA is recom-
mended for the SWMUs, the CNFA is
remediation of the TRPH-contaminated soil.

4.6.1 SWMU Description

Physical Features—As shown in Figure
4.6-1, SWMUs 126 and 36 are located approxi-
mately 5 ft north of Building 1001. The top of the
oil/water separator is at ground level and is
surrounded by gravel. The waste oil tank lies
below grade and is covered with gravel. The
depths of SWMUs 126 and 36 are 6.0 ft and 5.5
ft, respectively.

Unit Description—The waste oil tank
(SWMU 126) was not visible from the surface,
and its size, construction material, and age are
unknown. The oil/water separator (SWMU 36) is
constructed of steel and has a capacity of
approximately 350 gal.

Waste Description—The oil/water
separator receives rinse water and waste oil from
Building 1001. Waste oil skimmed from the
water in the oil/water separator is transferred by
gravity flow to the adjacent waste oil tank via a
subsurface pipe, and water is discharged to the
sewer system.

Release History—No past release from
the SWMUs was identified through a literature
search and an initial site visit. Stained soil
observed from 5 to 7 ft bgl in 36-B02 may
indicate that an isolated release has occurred.
Soils in the other three site borings were not
visually contaminated. -

4.62 SWMU Investigation and Result

Four soil borings were drilled at the
SWMUs, as shown in Figure 4.6-1. Split spoon
samples were collected every 2 ft to 12 ft bgl (4 ft
below the units). Each interval was logged and

screened using an OVM. Boring logs with

screening results are located in Appendix D.

Chemical analytical samples were collected from

2-4 ft bgl in one boring for SWMU 126, at the
base of the units (5-7 ft bgl for SWMU 36, and 6-
8 ft bgl for SWMU 126), and from 4 ft below the
base of the units (9-11 ft bgl for SWMU 36, and
10-12 ft bgl for SWMU 126). A soil sample for
geotechnical analysis was collected from one of
the borings. Geotechnical results are provided in
Appendix E. Sludge samples were collected from
both SWMUs in order to characterize their
contents.

Geology and Hydrogeology

The subsurface conditions at SWMUs 126
and 36 were defined by direct sampling and
observation of the drilling operations at the site.
Boring logs provide a detailed description of site
stratigraphy.

Site lithology consists primarily of sand
and silt. Caliche lenses, ranging in thickness from
2-4 in., are interbedded with the sand and silt.
Groundwater was not encountered in the borings.
Groundwater in this part of the Base generally
flows to the west, and is at a depth of approxi-
mately 20 ft.

Analytical Results

All samples were analyzed for VOCs,
TRPH, and metals. The following information
was not included in the 1994 Draft Final Phase I
Table 2 RFI Report: Semivolatile analyses were
inadvertently not performed. However, due to this
oversight, Holloman AFB performed 8270
analysis during the remediation of these SWMU’s
during the Basewide Phase I POL project.

Summary analytical results are presented in
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Tables 4.6-1 and 4.6-2 for SWMUSs 36 and 126,
respectively. A sample from each unit was col-
lected and analyzed for ignitability, semivolatile
organic compounds, and metals. Although results
were compared with TCLP regulatory levels, the
samples were not leached (i.e., TCLP) because the
oil matrix (i.e., SWMU 36) was not amenable to
this procedure and the sample from SWMU 126
was primarily an aqueous matrix, so leaching (i.e.,
TCLP) was not appropriate. Sludge sample
results are presented in Tables 4.6-3 and 4.6-4 for
SWMUs 36 and 126, respectively.

Acetone was detected in several samples
at concentrations up to 965 ug/kg. Methylene
chloride was detected at concentrations near
detection limits. Methyl ethyl ketone was detec-
ted in the samples, but was also detected in
associated method blanks, so its presence in the
samples is probably biased slightly high from low
level laboratory contamination. All detected
concentrations of these constituents are below
trigger criteria.

Chromium, lead, and mercury were detec-
ted at concentrations above UTLs for background
in a few samples. However, none of the detected
concentrations of metals exceeded trigger criteria.

Noné of the detected constituents were
identified as COPCs by the risk screen.

TRPH was detected in three samples. All
detected concentrations were below trigger
criteria, except in the sample from 9 to 11 ft in
036-B01, which had a TRPH concentration of
5030 mg/kg. TRPH in this sample, however,
could not be correlated with any visibly con-
taminated soil observed during drilling. Stained
soil was noted in samples collected from 2 to 4 ft
in 126-B01 and from 5 to 7 ft in 036 BO2;
however, the New Mexico cleanup standard of
1000 mg/kg was not exceeded in either of these

samples.

4.6.3 Risk Assessment Results L
A qualitative risk assessment was con-
ducted for SWMUs 126 and 36 to help determine
the need for further investigation based on
potential human health or ecological risk.
Potential exposure pathways and receptors were
identified and the COPCs were selected.

The units are located in an area of the
Base zoned for airfield use (Horizons 2000
Facility Improvement Plan II, 1987). There are
employees located in nearby buildings. The area
around the SWMUs is covered with gravel, so
fugitive dust generation and dermal contact with
soil are expected to be minimal. Additionally,
since all but the tops of the units are underground,
a release would be expected to affect subsurface
rather than surface soil. However, volatiles may
be generated in the units and from any subsurface
contamination caused by a release. Therefore, on-
site workers may be exposed to contamination
through inhalation of volatiles. Base residents
may also be exposed via inhalation of volatiles,
however; because of the small size of the units
and the relative distance (=2 miles) to Base
residential areas, this pathway is assumed to be
insignificant.

Groundwater flow in this part of the Base
is to the west. Surface runoff from the SWMUs
percolates into the ground or drains to nearby
paved areas and enters the Base storm sewer
system. There are no complete pathways
involving groundwater and surface water.

COPCs were selected using the method-
ology described in Attachment 1 of Appendix C.
Attachment 5 of Appendix C presents the risk-
based screening results for the selection of
COPCs. All constituent concentrations in
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- Table4.6-1 =~ . BN
Analytical Results for Soil Samples—SWMU 36 '

Seratord

EA418.1

Hydrocarbons [1000} 4) : (32.3) <DL

SW8240 - Volatile Organics (ug/kg) |
Acetone 8x10 | 479 (3.06) 233B a.52) | 154B  (1.63) 460 3.16) I
Methyl ethyl ketone 48x107 | 9.03B  (1.68) 103B 155 | 106B (165 12.1 B a.s59 |
Methylene Chioride 193x10% | 5.03 (2.89) 479 (2.65) 16.8 (2.83) 3.49 (2.72)4'
SW6010 - Metals (mg/ks)

Barium (8436,5600] | 337  (0.0492) | 406 00552 | 272 00558 | 374 (0.0478)
Chromium 668x100] 529 (0232 6.89 ©20 | ais (0.263) 7.12 (0.225)
SW7060 - Arsenic_(mg/kg)

Arsenic (688241 | 0878s  (0.284) | 09245 (0269 [o0908s (0298 | 1.025 (0.3)
SW7421 - Lead (mg/kg)

Lead 1235001 | 2355  0.099) | 234s  0.8%) | 2085 (0104 | 2725  (0.209)
SW7471 - Mercury (mg/kg)

Mercury INs24] | <DL (©00146) | 00151 (00145 | <DL (0.01549) | <DL (0.015)
SW7740 - Selenium (mg/kg)

Selenium 10534001 | 2935 (0254 2778 0241) | 2565 (0.266) | 0901S (0268

Note: The UTLs and Subpart S action level are presented, respectively, in brackets [ );[ 1= Trigger criteria for organics, [, ] = UTL, trigger.criteria
for inorganics.

Results greater than trigger criteria are shaded.

B = Analyte detected in associated blank analyses.
NS = Not analyzed.

DL = Detection limit.

S = Analyte concentration obtained using MSA.
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Table 4.6-2
Analytical Results for Soil Samples—SWMU 126

<DL

{1000}

(33.4)

296) | <DL

(309) | <DL

297 | <DL

SW8240 - Volatile Organics (ug/kg)

||Acet0nc igxio’]] 965 959 | 1778 149 | 2738 ase) | 1368 a4s) | 33iB  (1.5%)
Methyl ethyi ketone [4.8x107) | 898 B  (1.71) | 858B (.52 | 823B  (1.58) | 6.89B (1.5) 892B  (L6)
Methylene chloride [9.3x10°] ] 2.66]  (2.93) | ND (2.6) ND 2.71) ND (2.58) ND 2.75)
SW6010 - Metals_(mg/kg)

Barium (84.36,5600] | 32.1  (0.0644) | 339 (00576 | 379  (0.0581) 27 0.0513) | 355  (0.055)
IFhromium 6.68x104] 588 (0304 ] 675 ©2» | 817 (02719 47 0242 | 637 (0259
SW7060 - Arsenic_(mg/kg)

Arsenic 6882411 145 (0297 | 0339s 0282 | 09715  (0673) | 08695 0.288) | 08095 (0.241)
SW7421 - Lead (mg/kg)

Lead 11235001 | 1365 @51 | 195 (0098 | 2495 .18 | 474s 020D | 3365 (0.168)
SW7471 - Mercury (mg/kg)

Mercury iNs241] <DL (0.016) | <DL (0.0143) | 00185 (0.0148)| <DL (00143 | <DL  (0.015)
SWT740 - Selenium (mg/kg) '

Selenium (10.53.4001§ 2795 (0.266) | 3025 (0252 | 1855  (0.24) | 0032881 (0.258) |0.0204 SBJ (0.225

Note: The UTLs and Subpart S action levels are presented, respectively, in brackets [ ]; [ ] = Trigger criteria for organics, [ , ] = UTL, trigger

criteria for inorganics.

NS = Not analyzed.
( )= Detection limit.

B = Analyte detected in associated blank analyses.

DL = Detection limit.

J = Estimated concentration, analyte detected at concentration below the detection limit.

ND = Not detected.

S = Analyte concentration obtained using MSA.
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Table 4.6-3
Analytical Results for the Sludge Sample—SWMU 36

SW8240 - Volatile Organics (ug/L)

Ethyl benzene - [NS] 24500 (1250)
Methylene chloride iNs)| 29908 (1250) ]I
Xylene (total) [NS] 24600 (1250)
SW8270 - Semivolatile Organics (.g/g) Ji
2-Methylnaphthalene [NS] 402 2.9) “
Acenaphthene [NS] 17.1 (3.2)
Anthracene [NS] 2213 Gs) |
Dibenzofuran [NS] 26.7 @7
Dibutylphthalate INS] 0.563 (0.495)
bis(2-Ethylhexyl)phthalate [NS] 6.86 (2.66)
Fluorene [NS] 18 (2.29)

)l Naphthalene [NS] 122 (3.86)

Il Phenanthrene (NS} 24.9 (.3)

{l Pyrene NS] 1.58 (0.708)

{{ sW6010 - Metals (mg/xg) '
Barium {100] 8.63 ©0573) |t
Cadmium (1.0)] 0608B (0.284)
Chromium 15.0] 4.42 ©.27)
Lead so) (2.45)
SW7471 - Mercury (mg/kg)
Mercury 021 oosB (0.0048)
SW1020 - Ignitability (Closed-Cup) (°F)
Ignitability >140 NS

Note: TCLP regulatory levels are presented in brackets [ .
Results greater than trigger criteria are shaded.

NS = Not specified.

()= Detection limit.

B = Analyte detected in associated blank analyses.

J = Estimated concentration, analyte detected at concentration below the
detection limit.
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Table 4.6-4 :
Analytical Results for the Sludge Sample—SWMU 126

m
SW8240 - Volatile Organics (ug/L)
Acetone [NS} 3350 (200) jl
Methylene chloride [NS] 173 B (50) 1'
SW8270 - Semivolatile Organics (up/1.) JI
2,4-Dimethylphenol [NS] 160 (9.09) _“
- I} 2-Methylnaphthalene [NS} 388 (6.55) “

" 2-Methylphenol [2x 109 292 (3.54) "

“ 4-Methylphenol/3-Methylphenol 2 x 10%] 128 F (4.11) ]‘

i Butylbenzylphthalate [NS] 355 (20.6)
Dibutylphthalate [NS] 16.9 (5.58)

l[ bis(2-Ethylhexyl)phthalate [NS] 1120 (29.9)

l[ Fluoranthene [NS] 6.47 ] (6.65)
Indene [NS] 257 (7.21) i
Naphthalene [NS} 337 8.7
Phenol [NS] 27.4 (4.2)
Pyrene [NS] 334 (7.98)
SW6010 - Metals (mg/L)

Barium {1001 I 0.0258 (0.00053)
SW7740 - Selenium (mg/L)
Selenium [1.0 I 0.00342 S (0.000843)

“ SW7470 - Mercury (mg/L)

“_Mercury {0.2] 0.00018 (0.000048)

il swiozo - Ignitability (Closed-Cup) (degF)

Estimated concentration, analyte detected at concentration below the detection limit.

Note: TCLP regulatory levels are presented in brackets [ ).
() = Detection limit.

B = Analyte detected in associated blank analyses.
F =  4-Methylphenol and 3-Methylphenol co-elute.
J =

NS = Notanalyzed.

S = Analyte concentration obtained using MSA.
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subsurface soil are below Region III screening - - ..

criteria, so there are no COPCs for the SWMUs.

The area is too small and has too little
vegetation to serve as habitat or forage for
animals, and the surrounding area is fenced.
Ecological exposure may occur via inhalation of
ambient air migrating from the site and from
ingestion of potentially contaminated vegetation,
should soil contaminants rmgrate to groundwater.
However, because of the small size of the
SWMUs and limited contamination in subsurface
soil, wildlife are not expected to be adversely
impacted by the site.

4.6.4 Conclusions

Conclusions are based on a comparison of
the results with risk-based trigger criteria, the
determination of COPCs through the qualitative
risk assessment, and a comparison of the results
with the New Mexico cleanup standard of 1000
mg/kg for Holloman AFB.

A release to the soil has occurred at
SWMU 36; however, the impact of the units is
minimal. The primary concern is the TRPH

.-concentration of 5030 mg/kg in the sample from
"91o0 11 ft at 036-B0O1. TRPH concentrations in the

overlying soil and adjacent borings, however,
were all less than 135 mg/kg, suggesting that
TRPH contamination is restricted to a small area.
The other soil analytlcal results do not provide
strong evidence that a release of other constituents
has occurred.

4.6.5 Recommendations

SWMU 126 was recommended for NFA
and SWMU 36 was recommended for CNFA.
However, both SWMUs were removed as part of
Holloman AFB’s Basewide POL Phase I project
in September 1996. Approximately 185 cubic
yards of TPH-contaminated soil were excavated
and disposed. TPH closure samples ranged from
not detected to 67 mgkg. No semivolatile
compounds were detected in any of the closure
samples or -the stockpiled soil. BTEX was
detected in one closure sample, but only at 0.5
mg/kg. Further details can be found in the Final
Closure Report for Phase Il Remediation of (POL)
Contaminated Sites and O/WS and WOT
Removals, Holloman Air Force Base, New Mexico
submitted in July 1997.
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4.7 SWMU 39—Building 1092 Oil/Water Site 31, which was investigated durmg 1988 and'
Separator 1989. Groundwater monitoring conducted during
SWMU 127—Building 1092 Waste Oil the 1989 investigation indicated the presence of
Tank contamination, as summarized in the Remedial

SWMU 135—Building 1092 Oil/Water

Separator Drainage Pit '

SWMUs 127 and 135 are on Table 2 of
Holloman AFB's HSWA permit. SWMU 39 was
originally on Table 3 of the HSWA permit,
however a Class 1 permit modification was
submitted 23 July 1993 to move SWMU 39 from
Table 3 to Table 2. The SWMUs are part of IRP

Investigation Report (Walk Haydel, -and
Associates, Inc., 1989). For the Table 2
investigation, four soil borings were drilled in the
potentially contaminated areas around SWMUs 39
and 127, and two hand auger samples were
collected from the bottom of SWMU 135.
Analytical results indicate the presence of TRPH
and BTEX contamination in the soil at borings at

SWMU 135 IFEwAL] ! SWMUs 39,127,135
SWMU 127 o Detected TRPH Results
sy SWMU 39 /o Boring Depth Result (mg/kg)
I27=B07 — AT 039-801 6-8 11300
127202 N S // 039-801  8-10 1220
1 pen 039-801  14-16 5320
] SRS 033-801  18-20 3170
! e 039-801  18-20 8360
b 7 039~801  20-22 31800
x 127-801  21-23 327
? 127-801  18-20 17800
TRPH
>1000 mg/kg Notes:
Not fo Scale TRPH was not defecfed in other samples.

SWMU 39
. Unit Depth — 6 Fi
SWMU 135 T Natural AR
Oil/Water Terrain — SWMU 127 GW-Interface
Separator 135-A02 Unit Depth — 7.5 Ft
Drcinage Pit Sample Depths - 15;8':1 o
g:l"/lwlcii? GW—interface
135-A01 Separator
SWMU 127
Waste Qil
Tank
Fire Training
Facility—_
Scale &«
0 50 100 150 3
L R vl M~
North m s S

Figure 4.7-1. SWMUs 39, 127, and 135 Features and Sampling Locations )
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SWMUs 127 and 39 and in the surface soil
samples at SWMU 135.

The qualitative risk assessment indicates
that due to surface soil contamination at SWMU
135, employees exposed during training activities
or future construction activities should be
assessed for exposure via inhalation, dermal
contact with soil, and incidental ingestion of soil.
In addition, although the SWMUs are fenced,
animals can gain access and wildlife may be
exposed via inhalation, ingestion of soil, ingestion
of potentially contaminated plants and dermal
contact with soil. Inhalation and dermal contact
are difficult to quantify and generally contribute
less to the risk than do ingestion pathways.

Further investigation has been planned to
determine the extent of TRPH contamination in
soil and groundwater.

4.7.1 SWMU Description

Physical Features—As shown in Figure
4.7-1, SWMUs 39, 127, and 135 are located
approximately 250 ft north of the fire pit at the
fire department training area. The separator and
the tank are contained within the drainage pit,
which is enclosed by a fence and occupies
approximately 5000 sq ft. The base of the
oil/water separator (SWMU 39) is 6.0 ft bgl and
the base of the waste oil tank is 7.5 ft bgl.

Unit Description—The drainage pit
(SWMU 135) is circular with a diameter of 70 ft
and a depth of approximately 6 ft. It is unlined.
The oil/water separator pit (SWMU 39), is
surrounded by an approximately 4 ft sq open
concrete box. The capacity of the oil/water
separator is 200 gallons. The waste oil tank (i.e.,
SWMU 127) has a capacity of 500 gallons. The
SWMUs have been in operation since 1979.

Waste Descriptioﬁ—Fuel and fire water

were routed to the drainage pit from the fire

training area via an underground pipe. Fuels and -
oils skimmed from the water in the oil/water
separator were transferred by gravity flow to the
waste oil tank via a subsurface pipe. The water
remaining in the separator was then discharged
into the drainage pit by gravity flow.

Release History—No past release from
the SWMUs was identified through a literature
search and halon vapor monitoring records are not
available for the waste oil tank. However, waste
oil constituents were detected in the surficial soil
and groundwater during previous investigations.

4.7.2 Site Investigation and Results

Four soil borings were drilled at SWMUs
39 and 127, and two hand auger samples were
collected from SWMU 135, as shown in Figure
4.7-1. Split spoon samples were collected from
the borings at two ft intervals until groundwater
was encountered. Each interval was logged and
screened using an OVM. Boring logs with
screening results are provided in Appendix D.

Chemical analytical samples were collec-
ted from the intervals at the base of the units (6-8
ft bgl) for SWMUs 39 and 127, 4 ft below the
base of the units, and the groundwater interface
(approximately 20 ft bgl). The most visibly
contaminated of the remaining intervals was also
sampled for chemical analysis. The two hand
auger samples were collected from 0-1 ft bgl in
SWMU 135. A soil sample for geotechnical
analysis was collected from one boring. Geotech-
nical results are provided in Appendix E.

Geology and Hydrogeology

The subsurface conditions at SWMUss 39,
127, and 135 were defined by direct sampling and
observation of the drilling operations at the site.
Boring logs provide a detailed description of site

stratigraphy.
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Site lithology consists primarily of sand
and clay with varying amounts of silt. The soils
were stained beginning at a depth of approxi-
mately 6 ft in borings adjacent to the pit, and at a
depth of approximately 20 ft in the boring
approximately 50 ft south of the pit.

Groundwater occurs in silty clay approxi-
mately 20 ft bgl. Groundwater in this part of the
Base generally flows to the south-southwest.

Analytical Results

All samples were analyzed for TRPH,
volatile organic compounds, and metals. Thirteen
samples were analyzed for semivolatile organic
compounds because they were visibly contami-
nated. Summary analytical results are presented
in Tables 4.7-1, 4.7-2, and 4.7-3, for SWMUs 39,
127, and 135, respectively.

Several volatile organic compounds were
detected at concentrations near or below detection
limits. All volatile organic compounds were
detected at concentrations below trigger criteria.
Chloromethane and methylene chloride were
measured in several samples, but the 'measure-
ments were below the detection limit and the
analyses was also found at similar concentrations
in associated method blanks, so their presence in
most of the samples is uncertain and likely to be
due to low level laboratory contamination.
Acetone was detected in several samples at con-
centrations greater than those detected in
associated method blanks. Carbon disulfide,
dibromomethane, and methyl ethyl ketone were
detected at ppb levels in several samples.

Benzene, ethyl benzene, toluene, and xylenes
were detected at ppm levels in several samples.

Semivolatile organic compounds were -
detected in several samples at ppb levels; many -
were detected at concentrations below sample-
specific detection limits. All semivolatile organic
compounds were detected at concentrations below
trigger criteria.

All detected metals were at concentrations
below trigger criteria. Barium and mercury were
detected in several samples at concentrations
above UTLs, but below trigger criteria.

TRPH were detected at concentrations
above trigger criteria in most of the site samples.
The location of samples with elevated concen-
trations of TRPH correlate well with the distri-
bution of stained soils observed during drilling at
the SWMUs (Figure 4.7-1). The most prevalent
staining was observed in the separator drainage pit
(SWMU 135) and at boring 039-B0O1 located
adjacent to the oil/water separator (SWMU 39).
TRPH concentrations exceeding the New Mexico
cleanup standard of 1000 mg/kg for Holloman
AFB were detected in all samples collected from
these locations. Staining was observed at greater
depths in the soil at the waste oil tank (SWMU
127) and at boring 039-B02, which is located
approximately 50 ft south of the oil/water
separator. Elevated levels of TRPH at these
locations are generally confined to samples
collected at, or immediately above, the ground-
water interface, indicating that TRPH-contami-
nation may attenuate with depth.

4-51

September 1997



Section 4—Phase I Investigation, Results, Conclusions, and Recommendations

Table 2 RFI Report

Holloman Air Force Base

Table 4.7-1 .
Analytical Results for Soil Samples—SWMU 39

[E418.1 - Total Recoverable Petroleum Hydrocarbons

[tHydrocarbons
lsws240 - Volatile Organics (ug/ks
llAcetone 8x109] 276 (2.04) 236 (2.18) ND X (7.38) 316 (2.17)
lIBenzene pax109] 27 (2.35) 4.85 (2.5) 176 X (8.49) 182 (2.49)
licarbon disulfide i8x10] 104 (3.53) 207 375 | 121x1 27 12.1 (3.74)

[IDibromomethane iNsll 176 (3.06) 14.9 (3.26) 71.2 (11) 4.23 (3.24)

lEthy1 benzene (8x10%} 8350 (3850) 1500 (1030) | 191000  (2890) 27700 (4070)

[IMethyl ethyl ketone 48x100] 383 (2.08) 40.6 (2.21) ND X (1.5) 403 2.2)

[iMethyiene chioride 9.3x101} 0918B)  (3.56) ND (3.79) ND X (12.8) 1.35 BJ (GI7)

[fTotuene 1.6x10m| 5300 (2420) 333J 6a4) | 197000  (1810) 13500 (2550)

{IXylene (totah) [L6x10%] 39800B  (7510) 7740 B 0000 | 340000  (5630) | S54300B  (7930)

||SW8270 Semivolatile Organics (ug/g)

[[2-Methylnaphthatene iNs)| 132 0.934) | 0724]  (0.952) 6.97 (0.695) 124 a |
Acenaphthene 4800)]  ND (1.03) ND " (1.05) ND (0.765) ND (.
Anthracene 24x101]  ND (1.23) ND (1.25) ND (0.913) ND (1.32)
Dibenzofuran msif 118 (0.891) ND 0.908) | 04161  (0.663) ND (0.956)
Diethylphthalate 64x109] ND (0.408) ND (0.416) ND (0.303) ND (0.438)
Fluoranthene 1320000 ND (0.949) ND (0.966) ND (0.705) ND (1.02)

H|Fiuorene 3200]] 0.6097  (0.738) ND (0.752) ND (0.549) ND ©.791) i

|INaphthalene nsil 174 (1.24) ND 126) | 07723 (0.923) ND a33) |

H{Phenanthrene INS]]  ND (1.06) ND .08 | 03691  (0.79) ND (1.14) jl

{tPyrene 24001l ND (1.14) ND (1.16) ND (0.846) ND (1.22)

Chloroaniline 3.2x10°]  2.87 (1.51) ND (1.54) ND (1.12) ND a6 ||

SW6010 - Metals (mg/kg) A
Barium [84.36,56001] 120 (0.0588) 134 (0.066) 523 (0.0493) 74.3 0.0639) ||

flcadmium 0] <DL (0.292) <DL 0327 | <DL (0.244) <DL 0.317)

fiChromium [6.68x107] 162 (0.277) 18.5 0311) | 945B  (0.232) 12.8 (0.301)

Ilswmso Arsenic_(mg/kg)
llArsenic 16.88,241]  0.493 0.364) | <DL (0352) | <DL 0257 | <DL (0.376)

||sw7421 - Lead_(mg/kg) [

{123500]] 7.59S  (0.128) | 9.82SB  (0.122) | 3.66S  (0.0899) | 3.97S (0.13) jl
SW7471 - Mer )

|Mercuty INS24]] <DL (00190 | 00216B  (0.0207 | <DL  (0.0145) | <DL 0.0207) ||

lsw7740 - Selenium (mg/kg) i

[iselenium [10.53,400)] 3.1 ©328) | 463 ©0319y | 238  ©231) | 249 ©0333) ||
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(1000}

<DL

Table 4.7-1 (Continued)

Ilsw8240 - Volatile Organics (ug/ks)

Acetone 18x10%] 10.5B (1.62) 132B (2.07) 169 (7.64) 30.6 B (1.46)
Benzene 24x101]  ND (1.87) ND (2.38) 8730 (4370) 79703 (21500)
Carbon disulfide [8x10] ND (2.8) ND (3.58) ND (13.2) ND (12.9)
Dibromomethane [NS] ND (2.43) ND (3.1) ND (11.4) ND X (11.2)
Ethyl benzene sx109 1711 (1.79) ND 229 | 193000 (2900 186000  (14300)
Methyl ethyl ketone (4.8x10’}] ND (1.65) ND @.11) ND (1.76) ND (1.57)
Methylene chloride 93x104] ND (2.82) ND (3.61) ND (13.3) 4.99 BJ (13)
Toluene Lexton] 3.1 (1.84) ND 235 | 184000  (1820) 177000 (8960)
Xylene (total) (1.6x10°] 2.547 (3.94) ND (5.03) | 373000  (5650) 360000  (27800) ||
SW8270 - Semivolatile Organics (ug/g) ' “
2-Methyinaphthalene Nslf Na ND (0.032) 2 (0.556) 83.2 (0.644)
Acenaphthene 4800)]  Na ND 00352 | ND ©0612) | 06715 (0709 |f
Anthracene 2.4x104]  NA ND (0.0421) ND (0.731) 0524 (0.846) ||
Dibenzofuran syl NA ND 0.0305) | 0922 (0.531) 3.07 0.614) |l
Diethylphthalate 6.4x10]  Na ND (0.014) ND (0.243) 0.517 028D |l
Fluoranthene 32001] Na ND 0.0325) | ND 0.565) | 030931  (0.654) ||
Fluorene 3200]] Na ND 0.0253) | 0.609 (0.44) 235 (0.509) |l
Naphthalene ins)l Na ND 0.0426) |  4.02 (0.739) 31 (0.856) |l
Phenanthrene syl NA ND (0.0364) 1.01 (0.632) 283 0.732) ||
Pyrene 2400]] NA ND (0.039) ND 0.678) | 03291  (0.784)
Chloroaniline 32x10°1]  NA ND (0.0518) 3.7 (0.9) ND (1.04)

"gwsom-Memls (mg/kg)
[IBarium [84.36.56001]  44.3 (0.0501) 58 (0.0616) 58.1 (0.0437) 425 0.0492)
flcadmivm 80)] 0255B  (0.248) <DL 0306) | <DL (0.217) <DL 0.244) ||
{Chromium 6.6.8x104] 514 (0.236) 12.1 0.291) 9.37 (0.206) 776 0232 |l
SW7060 - Arsenic_(mg/ks) “
| Arsenic 16.88.241] <DL 0263 | 218 0343) | <DL ©244) | 0213 0.2)
SW7421 - Lead (mg/ke)

Lead 123,500]] 1.07sB  (0.0915 | 4218 ©.119) | 3975  (0.0846) | 1.85SB  (0.0714)
SW7471 - Mercury (mg/kg)

Mercury INs2411 <DL (0.0154) | <DL 00197) | <DL (0.0146) | 00208B  (0.0143)
[ISW7740 - Selenium (mg/kg)

Selenium 10.53.40011 1.0 0.235 2.82 ©307) | 184 ©217_| 0865 (0.18) |

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ J; [ ] = trigger criteria for organics; [, ] = UTL, trigger criteria

_ for inorganics.

( ) = Detection limit.

B = Analyte detected in associated blank analyses.

DL = Detection limit.

J = Estimated concentration, analyte detected at concentration below the detection limit.

NA = Not analyzed.
ND = Not detected.
NS = Not specified.

S = Analyte concentration obtained using MSA.
X = Recovery of the internal standard used to quantitate this analyte concentration was low.
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Table 4.7-2
Analytical Results for Soil Samples—SWMU 127

E418.1—Total Recoverable Petroleum Hydrocarbons (1 )

Hydrocarbons roool| <DL (30.4) <DL 329) | <DL @85 | 3 (342)
SW8240 - Volatile Organics_(ug/kg)

Acetone - 18x109 | 4968 (1.52) 165 a6n | 95.1B  (143) ND (165)
Benzene 24x109]  ND (1.75) L12] (192 ND (1.65) 879 10.1)
Carbon disulfide 8x1049] ND (2.62) 3.18 (2.88) ND (2.47) ND (26.9) ]I
Chloromethane [5.4x10% | 258B (2.47) ND @.71) ND 2.32) ND (14.5)
Ethyl benzene 8x109] ND (168) 245 (1.84) ND (1.58) 16200  (324) ||
Methyl ethyl ketone _ [4.8x1071]  ND (1.55) 169 1.7) 7.44 (1.46) ND 21.9)
Methylene chloride  [9.3x10%] 2.31] (2.65) ND (2.91) ND (2.49) ND (9.24)
Toluene .6x107]  ND (1.73) ND (1.89) ND (162) 1340 (203)
Xylene (total) (1.6x10% | ND (3.69) ND (4.05) ND (3.47) 21800  (632)
SW8270 - Semivolatile Organics (ug/g)

2-Methylnaphthalene [NS] NA ND ©025n | ND ©0222) | 149 (00266
Dibenzofuran (NS} NA ND ©00235 | ND ©00212) | 00723 00259
Fluorene [3200] NA ND ©.0203) | ND ©.0176) | 00385  (0.0211)
Naphthalene (NS] NA ND (003D ] ND ©.0295 | 0543  (0.0354)
Phenanthrene [NS] NA ND ©022 | ND ©0252 | ND  (0.0303)
SW6010 - Metals_(ma/kg)

Barium [84.36,5600] 109 ©0506) | 871  ©0osop ] 197 o0 | 301 00452
Chromium 6.68x104] 197 0239 | 1058 (0278 4B ©18) | 674B (0213
Silver 0734001} <DL (0.16) <DL (018D | 0.1495B  (0.121) | <DL  (0.143)
SW7060 - Arsenic_(mg/kg)

Arsenic 688241 7.8 025 | 268 0325 | <bL  ©2n | 213 (0316)
SW7421 - Lead (mg/kg)

Lead 1235001] 8825  ©312 | 2755 00959 | 199sB  (0.0817 | 166SB  (0.093)
SW7471 - Mercury (mg/kg)

Mercury. ns241]  <bL owe) | <pL oisey | <pL  o136) | <DL (©00164)
SW7740 - Selenium (mg/kg)

Selenium oss4o01| 286 199 | 279 ©026 | <pL 2t | 206 (0239
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Table 4.7-2 (Continued)

E418.1 - Total Recoverable Petroleum Hydrocarbons ) )

Hydrocarbons 1000} ] <DL (39) i <DL 3) | <pL G1.1)

SW38240 - Volatile Organics )

Acetone 8x104| 938 (1.97) 1710 (103) 1540 (103) ND (7640)
Benzene 24x101] ND (2.26) ND (1.8) ND (1.81) 13500 (6600)
Carbon disulfide 8x109]  ND (3.39) ND @1 182 2.72) 160 (19.1)

Il chioromethane 15.4x10% ] 1.28BI  (3.19) ND @259 | 13385 (256) | 156B] (18

Pchyl benzene 18x109] ND 2.17) ND (1.73) ND 74) | 250000 (4380
Methyl ethyl ketone  [4.8x107] ND 2) ND (1.59) 38 (1.6) ND (11.3)

| Methylene chloride  [9.3x109} 085181 (342 | 0531B1 273 ND 274 | 804BI  (193)

I»Toluene n6x107]  ND (2.23) ND (1.78) ND a9 | 76200  (2750)
Xylene (total) [1.6x10] ND 4.77) ND (.8) ND .82 | 351000  (8540)

|| sw270 - Semivolatile Organics (ug/e)

[l 2-Methyinaphthatene INS] NA NA ND (0.0242) 47 (0.996)
Dibenzofuran sy | Na NA ND (002D | 207 (0.95)
Fluorene 32001]  Na NA ND 019D | 116  €0.787)

| Naphthalene NS | Na NA ND (00322 | 946 (1.32)

} Phenanthrene msi|  Na NA ND 00275 | 0871 (113
SW6010 - Metals (mg/kg) |

[| Barium [84.36,56001 ] 121 ©0706) | 816 (00509 | 965  (0.0546) 122 (00723 ||

Il chromium 668x104 | 141 ©333) | 107B (024 139 (0257) 175 (0.341) 1

I sitver [0.73.4001 | <DL ©23) | <pL i | <pL  ©17y | <DL 0228

SW7060 - Arsenic (mg/kg) 4“
Arsenic 6.88241] 201 3y | <L w2an | <pL ©026n | 158 0409

SW7421 - Lead )
Lead 1235001 6125  (©129) | 3045 00863 | 4715  (00924) | 6245 (0139
SW7471 - Mercury (mg/kg)

II Mercury iNs241] <DL ©0188) | <DL ©0148) ] <DL (0015 | 00463B (0.0222)
SW7740 - Selenium _(mg/kg)

| Selenium (10534001 257 ©33) | 213 o2 | 179 023 | 265 (0357

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ ]; [ ] = trigger criteria for organics; [ , ] = UTL, trigger criteria
for inorganics.

( ) = Detection limit.

B = Analyte detected in associated blank analyses.

DL = Detection limit.

J = Estimated concentration, analyte detected at concentration below the detection limit.
NA = Not analyzed.

ND = Not detected.

NS = Not specified.

S = Analyte concentration obtained using MSA.
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Table 4.7-3
Analytical Results for Soil Samples—SWMU 135

EA18.1 - Total Recoverable Petroleum Hydrocarbons

Hydrocarbons [1000]

“ SW8240 - Volatile Organics (uo/kg)
Benzene [2.4x10%] 6770 (2500) 1000 (10.9) :"
Carbon disulfide [8x10°] ND (2350) 19.4) (29)
Ethyl benzene [8x10°] 31000 (1660) 63000 (823) "
Toluene [1.6x107] 8110 (1040) 58500 (516)
Xylene (total) [1.6x10%) 58900 (3230) 119000 (1280) "
SW8270 - Semivolatile Organics (ug/g) I
2-Methylnaphthalene [NS] 6.17 (0.0811) NA
4-Methylphenol/3-Methylphenol [NS] 0.197 F (0.0509) NA
Chrysene [96] 0.0742) (0.138) NA
bis(2-Ethylhexyl)phthalate [50] 1.15 (0.371) NA
Naphthalene [NS] 3.85 (0.108) NA
Phenanthrene [NS} 0.303 (0.0922) NA
Pyrene 124001 0.0923 J (0.0988) NA
SW6010 - Metals (mg/kg) f
Batum ' [84.36,5600] 227 (0.0571) 92.2 (0.055)
Cadmium {80} 0.344 B (0.283) <DL (0.273)
Chromium [6.6,8x10% 25.3 {0.269) 12.7 (0.259)
SW7060 - Arsenic_(mg/kg)
Arsenic [6.88,24] I 10.5 (0.277) | 3.9 (0.368)
SW7421 - Lead (mg/kg)
Lead [12.3,500] 1 1988 (0.817) ] 6.99 S (0.217)
SW7740 - Selenium (mg/kg)
Selenium [10.53,400] [ 1.51 (0.21) I 2.27 (0.278) 1'

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ 1; [ ] = trigger criteria for organics; [ , ] = UTL, trigger criteria
for inorganics.

() = Detection limit.

B = Analyte detected in blank analyses.

DL = Detection limit.

F = 4-methylphenol and 3-methylphenol co-elute; the result reported is the sum of the two compounds.
J = Estimated concentration, analyte detected at concentration below the detection limit.

NA = Not analyzed.

ND = Not detected.

NS = Not specified.

S = Analyte concentration obtained using MSA.
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4.7.3 Risk Assessment Results

The risk assessment for these SWMUs
will not be performed until further investigation is
completed. For this investigation, receptors and
pathways were identified.

Groundwater in this part of the Base
flows to the southwest. It is not expected to reach
Lake Holloman or the Sewage Lagoons which are
over two miles from the site. SWMU 135 acts as
a secondary containment structure for SWMU
127; however, SWMU 135 itself has no secondary
containment structures and is in direct contact
with soil. Surface water runoff tends to pond at
SWMU 135 and evaporate or infiltrate the soil.
The land surrounding the units is used as a fire
department training area. The units are over 1
mile from the Main Base area and there are no
regular employees on the site. Since there are no
on-site employees and the training area is
currently not used there are no regular on-site
receptors. Residents in the main base area are
approximately 3 miles from the FTA and are,
therefore, too far away to be impacted by volatiles
and fugitive dust.

The qualitative risk assessment indicates
that due to surface soil contamination at SWMU
135, employees exposed during training activities

. or future construction activities should be

assessed for exposure via inhalation, dermal
contact with soil, and incidental ingestion of soil.
In addition, although the SWMUs are fenced,
animals can gain access and wildlife may be
exposed via inhalation, ingestion of soil, ingestion
of potentially contaminated plants and dermal
contact with soil. Inhalation and dermal contact

are difficult to quantify and generally contribute

less to the risk than do ingestion pathways.

4.7.4 Conclusions

Conclusions are based on a comparison of
the analytical results to risk-based trigger criteria,
the determination of COPCs through the qualita-

tive risk assessment, and a comparison of the
results to the New Mexico cleanup standard of
1000 mg/kg for Holloman AFB. ‘

TRPH concentrations above the New
Mexico standard of 1000 mg/kg were prevalent in
the surface soil at SWMU 135 and in the
subsurface soil at 039-BO1. Elevated TRPH
concentrations were also detected in samples near
the groundwater table in three of the four borings
at SWMUs 39 and 127 (i.e., 39-B01, 39-B02, and"
127-B02). The highest level of TRPH contami-
nation (31800 mg/kg) was detected in a sample
collected just above the water table at 20-22 ft in
039-B02, which is located approximately 50 ft
hydraulically downgradient of the site. This
indicates that TRPH contamination attenuates
with depth and may be migrating along the water
table away from the site. An oily sheen noted in
groundwater grab samples collected from pre-
viously installed monitoring wells at the site
supports this interpretation. Although no other
detected constituents were above risk-based
trigger criteria, further investigation is planned to
better characterize the TRPH contamination and
to quantify risks.

4.7.5 Recommendations

The following information was not
available for the 1994 Draft Final Phase I Table 2
RFI Report. Additional investigation was con-
ducted at these SWMUs in 1995 as part of the
Table 1 Phase I RFI. Ten soil borings were
drilled during the Table 1 Phase I RFI in order to
delineate the horizontal and vertical extent of
contamination. TRPH ranged from not detected to
11,500 mg/kg. Maximum detections for BTEX
were: benzene (4.5 ppm), toluene, (0.36 ppm),
ethylbenzene (2.3 ppm), and xylenes (0.56 ppm).
The highest concentrations of the chlorinated
solvents were: 1,1,1-trichloroethane (2.0), 1,1-
dichloroethane (0.06 ppm), 1,1-dichloroethene
(0.01 ppm), and trichloroethene (0.001 ppm).
Further information can be found in the Firal
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Phase II RCRA Facility Investigation Report, for IRP Site FT-31, Fire Training Area Bioventing”™
Table 1 Solid Waste Management Units submitted System, Holloman Air Force Base, New Mexico,

in June 1997. In addition, these SWMUs along July 1997 details the construction and remediation
with SWMU 170, are undergoing remediation strategy for these SWMUs. The system is
using a bioventing system constructed in June scheduled to operate through 1998.

1996. The approved Final Construction Workplan
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4.8 SWMU 40—Building 1166 Oil/'Water
Separator ‘

SWMU 128—Building 1166 Waste Oil
Tank

SWMU 138—Building 1166 Oil/Water
Separator Drainage Pit

SWMUs 40, 138, and 128 are on Table 2
of Holloman AFB's HSWA permit. The units
were in operation from an unknown date until
1992. The results of a halon vapor monitoring
system installed in October 1991 indicate that no
leakage has occurred from the waste oil tank
(SWMU 128); therefore, this SWMU was not
investigated. A vapor monitoring system is not
installed and no previous investigation has been
conducted at SWMUs 40 and 138. For this inves-
tigation, three soil borings were drilled in the po-
tentially affected areas immediately surrounding
the SWMU 40 and the discharge line, and hand
auger samples were collected from SWMU 138.
Analytical results indicate that none of the

detected constituents, except TRPH, exceed risk-
based trigger criteria. A TRPH concentration
above the New Mexico cleanup standard of 1000
mg/kg for Holloman AFB was detected in one
sample in the vicinity of the drain pipe outfall at
SWMU 138. TRPH was not detected above trig-
ger criteria at other sampling locations, however,
indicating that the affected soil is confined to a
very small area.

One exposure pathway (inhalation of
volatiles in the ambient air) and one receptor (on-
site workers) were identified through the quali-
tative risk assessment. The risk-based screen indi-
cates that none of the contaminants exceed health-
based criteria for ingestion and that it is highly
unlikely that these SWMUss pose a significant risk
to human or ecological receptors. Risk from the
ingestion pathway is generally greater than risk
from the inhalation of volatiles and fugitive dust,

Building
1604

NORTH \ Gravel and Soil

SWMU 128
Waste 0il
Storage Tank

Scale
40

Feet

0 20

60__80

40-B01

SWMU 138
Drainage Pit

SWMU 40

Unit Depth — 2.5 Ft

Sample Depths - 2-4 Ft

4-6 Ft
8~10 Ft
GW—Interface

SWMU 40
Qil/Water
Separator

- Water
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\\ Line
Oil/Water
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Qutfall Lined
With Concrete

Low Point
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10713-R

Figure 4.8-1. SWMUSs 40, 128, and 138 Features and Sampling Locations
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and is, therefore, typically used to screen
contaminant concentrations.

Although arsenic was detected as a
COPC, all detected constituents, with the
exception of TRPH, are below trigger criteria.
CNFA is recommended for the SWMUs. The
condition of CNFA is remediation of the TRPH-
contaminated soil.

4.8.1 SWMU Description

Physical Features—As shown in Figure
4.8-1, SWMUs 40, 128, and 138 are located
approximately 200 ft south and slightly east of
Building 1604. SWMUs 40 and 128 are located
immediately adjacent to the vehicle washrack.
The drainage pit (SWMU 138) is situated
approximately 50 ft southeast of the washrack.
The base of the oil/water separator is 2.5 ft bgl.

Unit  Description—The  oil/water
separator (i.e., SWMU 40) is constructed of steel
and has a capacity of approximately 22 gal. The
waste oil tank (i.e., SWMU 128) is constructed of
steel and has an approximate capacity of 250 gal.
The drainage pit (SWMU 138) is an unlined
excavation approximately 20 ft wide, 40 ft long,

"and 6 ft deep. The waste oil tank is connected in
line with the waste oil tank. Overflow from the
waste oil tank is transferred via an underground
pipe to the drainage pit.

Waste Description—The separator
receives rinsate containing water, oils, detergents,
and fuels from the washrack. Oils and fuels
skimmed from the water in the oil/water separator
is transferred by gravity to the waste oil tank via
a subsurface pipe. The water remaining in the
separator is then discharged to the unlined
drainage pit via a subsurface pipe.

Release History—During its period of
operation, there were no reported spills or
remedial action at the site. A records search

conducted in 1992 and visual inspection of the
site during the RFI did not indicate a release.

4.8.2 SWMU Investigation and Results

Three soil borings were drilled at SWMU
40 and the discharge line, and hand auger samples
were collected from three locations at SWMU
138, as shown on Figure 4.8-1. In the borings,
split spoon samples were collected every 2 ft to a
depth of 4 ft below the base of the unit (40-B01
and 40-B02) or to the groundwater interface (40-
B03). Each interval was logged and screened
using an OVM. Boring logs with screening
results are provided in Appendix D.

Chemical analytical samples were
collected from the intervals at the base of SWMU
40 (24 ft) and 4 ft below the base of the unit (4-6
ft), and from the intervals with the highest OVM
reading (8-10 ft) and intersecting groundwater
(24-26 ft). Hand auger samples were collected
from SWMU 138. The initial sample location is
underlain by concrete at a depth of approximately
2.5 ft, so a 24 ft sample was collected from a
nearby location. A soil sample for geotechnical
analysis was collected from one of the borings.
Geotechnical results are provided in Appendix E.

Geology and Hydrogeology

The subsurface conditions at SWMUs 40,
128, and 138 were defined by direct sampling and
observation of the drilling operations at the site.
Boring logs provide a detailed description of site
stratigraphy.

Site lithology consists primarily of silty
sand and sandy clay. Groundwater occurs in sand
at approximately 26 ft. Groundwater in this part
of the Base generally flows to the south toward
the Lost River Basin.

Analytical Results =
_All samples were analyzed for TRPH, °

AVOCS, and metals. The hand auger samples from
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SWMU 138 were analyzed for semivolatile
organic compounds because they were visibly
contaminated. Summary analytical results are
presented in Tables 4.8-1 and 4.8-2 for SWMUs
40 and 138, respectively.

Chloromethane and methylene chloride
were detected in one or more samples and at
similar concentrations in associated method
blanks, so their presence in the samples is likely to
be due to low-level laboratory contamination.
Acetone and methyl ethyl ketone were detected at
concentrations higher than in the method blanks in
one or more samples; these results may include a
slightly high bias from low level laboratory
contamination. None of the detected
concentrations of VOCs exceeded trigger criteria.

Barium, cadmium, chromium, lead, and
mercury were detected above UTLs in several
samples. However, no detected concentrations of
metals exceeded trigger criteria.

TRPH were detected only in the two
surface samples from SWMU 138. The TRPH
concentration in one sample exceeded the trigger
criterion.

4.8.3 Risk Assessment Results

A qualitative risk assessment was
conducted for SWMUs 40, 128, and 138 to help
determine the need for further investigation on the
basis of potential health risk. Potential exposure
pathways, receptors, and COPCs were identified.

SWMUs 128 and 40 are installed in the
ground. A buried pipe leads from SWMU 40 to
SWMU 138, which is unlined, but does have a
concrete apron extending 5-10 ft from the pipe
outfall. The concrete apron is buried beneath

Table 2 RFI Report _

approximately 1 ft of soil and covers only a small
area. The area around the SWMUs consists of
native soil and sparse vegetation, so fugitive dust
generation does occur.  Volatiles may be
generated in the units and from any soil
contaminated by a release from the units.

There are no on-site employees, and the
washrack associated with the units is not officially
in use, so there are no regular on-site receptors.
Casual use of the facility has been observed, so
employees using the facility occasionally could be
exposed via inhalation, dermal contact with soil,
and incidental ingestion of soil. Employees in
nearby buildings could be exposed via inhalation
of fugitive dust and volatiles. Base residents are
too far away to be impacted by volatiles or
fugitive dust migrating from the site.

Surface runoff from the SWMUs is
unlikely to infiltrate the soil to groundwater.
There are no complete pathways for groundwater
or surface water.

Although arsenic was detected as a
COPC, all detected constituent concentrations in
soil are below EPA Region III screening criteria,
so there are no health-based COPCs for these
SWMUs.

Potential ecological concerns arising from
this site include inhalation of volatiles released to
the air by soil and groundwater, ingestion of soil
while grooming and foraging, dermal contact with
soil, and ingestion of potentially contaminated
plants. Inhalation and dermal contact are difficult
to quantify in animals and generally contribute
less to the risk than do ingestion pathways. The
minimal contamination at the SWMUs is unlikely
to pose a risk to wildlife.
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Table 4.8-1
Analytical Results for Soil Samples—SWMU 40

Beg, Depth-End Depth () = |, . 24

E418.1 - Total Recoverable Petroleum Hydrocarbons (mg/kg)

Hydrocarbons [1000)] <DL (338 | <DL @357 | <bL (326) | <bL (64 | <pL (287 | <DL (32.7)
SW38240 - Volatile Organics (pg/kg)

[lAcetone [8x106]] 587 (1.73) 159B (1.8) | 189 (1.64) 375 (429) | 731B1  (169) | 157B  (1.64)
[lchtoromethane [5.4x10])] ND (2.81) ND (292) | 851B  (2.66) ND (1.89) ND 617 | ND (2.66)
{Methy! ethyl ketone [4.8x107| 149B (1.76) 13.1B  (1.83) | 112B  (L67) ND (10.4) ND @11 | 1078 (1.67)
[[Methylene chioride [9.3x104]  2.947 (3.01) 591 a13) | 838 (2.85) 12 (3.06) | 0843B) (239) | 226 86 ||
SW6010 - Metals (mg/kg) It
Barium (84.36,5600]] 56 (0.0652) 482  (0.0526)] 822  (0.0576) 16  (0.0708) | 759  (0.0523)] 27.1  (0.0505)
Chromium (6.68x10  7.04 (0.307) 314 (0248) | 787 0271y | 252B  (0334) | 887  (0247) [ 351 (0.238)
Isw7060 - Arsenic (mg/ke)
IArscnic [6.8824)] 1.4 ©28) | 215 ©3n] 218 (0278) | 0467 (0305 | 1988 (029 | 02645  (0.269) ||
SW7421 - Lead (mg/kg)
||Lead [12.3,500]] 4.2 ©0.196) | 178 (©218)] 4595 (0194 | o114s  (0.106) | 483s (0202 | 1078 (0.09354]
SW7471 - Mercury (mg/kg) .

Mercury [-0.000624]] <DL ©00162) [ <DL (0017 <DL  (0.0156) | <DL  (0.0174) | 0.0259 (0.0138)[ <DL

(0.0ISBL"

“swmo - Selenium (mg/kg)

Selenium [10.53,4001! 378 (0:251) | 2.27SB (o.zseg! 05985 (0248) | 457 (0272 | 1435 (0.259)! 3778

©249) |

Note: The UTLs and the trigger criteria are presented, respectlvely, in brackets [ }; [ ]= trigger criteria for organics; [, ] = UTL, trigger criteria for inorganics.

() = Detection limit,

B = Analyte detected in associated blank analyses.

DL = Detection limit.

J = Estimated concentration, analyte detected at concentration below the detection limit.
ND = Not detected.

S = Analyte concentration obtained using the MSA.
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: Table 4.8-2
Analytical Results for Soil Samples—SWMU 138

Hydrocarbons [1000] | <DL (32.8) T 298 B (30.7) I <DL (32.3)
SW8240 - Volatile Organics (ug/kg)

II Acetone [8x10%] ND X (21) 332 (93.3) 9210 (718) 983 B (87.7)

“ Methylene chloride  [9.3x10*] | 2.58 BXJ (2.98) ND (2.73) 0.691 BJ (2.55) 0.897 BJ (2.69)

" SW8270 - Semivolatile Organics (ug/g)

!I Benzo(g h.i)perylene [NS} 0.656 J (0.939) ND (0.0295) ND (0.0277) ND (0.0291) |
bis(2-Ethylhexyl)phthalate [50] 3.41 (2.07) ND (0.065) 0.507 (0.061) 0.05423  (0.0641)
Fluoranthene {3200} ND (0.87) ND (0.0273) | 0.00782J)  (0.0257) ND (0.027)
Indeno(1,2,3-cd)pyrene  [0.96] 0.338J (0.736) ND (0.0232) ND (0.0217) ND (0.0229)
Pyrene [2400] ND (0.619) ND (0.0195) 0.0106 J (0.0183) ND (0.0192)
SW6010 - Metals (mg/kg)
Barium [84.36,5600] 306 (0.0574) 48.9 (0.0499) 134 (0.0501) 27.1 (0.0523)
Cadmium [80] 27.9 (0.285) <DL (0.247) 4.07 (0.248) 032B (0.259)
Chromium [6.6,8x10%] 93.6 (0.271) 8.38B (0.235) 15 (0.236) 6.04B (0.247)
Silver (0.73,400] <DL (0.182) 0.298 B (0.158) <DL (0.158) <DL (0.165)
SW7060 - Arsenic (mg/kg)
Arsenic [6.88.24] l 5.72 (0.342) I 2.76 (0.309) l 3.66 (0.271) I 1.06 (0.29)
SW7421 - Lead (mg/kg)
Lead [12.3.500] 1 3278 (8.66) r 3.29S (0.156) l 34 S (1.37) l 3748 (0.147)
SW7471 - Mercury (mg/kg)
Mercury [-0.0006,24] l 0.779 (0.0171) ] <DL (0.0158) [ <DL (0.0148) l <DL (0.0156)
SW7740 - Selenium _(mg/kg)

‘ Selenium 110.53.400]J 3.31 _LE).306) l 3.67 _ (0.276) T 242 (0.243) 3.58 (0.259)

Note: The UTLs and the trigger criteria are presented, respectively, in brackets { ]; [ ] = trigger criteria for organics; { , ] = UTL, trigger criteria for
inorganics.

Results greater than trigger criteria are shaded.

( ) = Detection limit.

B = Analyte detected in associated blank analyses.

DL = Detection limit.

] = Estimated concentration, analyte detected at concentration below the detection limit.
ND = Not detected.

NS = Not specified.

S = Analyte concentration obtained using the MSA.

X = Recovery of the internal standard used to quantitate this concentration was low.
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4.84 Conclusions

Conclusions are based on a comparison of
the analytical results with risk-based trigger
criteria, the determination of COPCs through the
qualitative risk assessment, and a comparison of
the results with the New Mexico cleanup standard
of 1000 mg/kg for Holloman AFB.

It appears that a release to the soil has
occurred at SWMU 138; however, the impact of
the unit appears to be minimal. Of primary
concern is the TRPH concentration of 13400
mg/kg in the surface soil sample at 138-A01.
However, TRPH concentrations in the surface soil
at other SWMU 138 sampling locations and in the
surface and subsurface soil at borings around
SWMU 40 are far below trigger criteria,
indicating that contamination is restricted to a
small area. Furthermore, the area surrounding
138-A01 is underlain by concrete at a depth of 2.5
ft, suggesting that subsurface contamination is
highly unlikely. The remaining soil analytical
results do not provide strong evidence that a
release of other constituents has occurred.

4.8.5 Recommendations

The following information was not
available for the 1994 Draft Final Phase I Table 2
RFI Report. SWMU 138 was recommended for
CNFA and was remediated under the Basewide *
Phase I POL Remediation project. In July 1995,
approximately 15 cubic yards of TPH-

. contaminated soil were excavated. No soil

required disposal since the TPH did not exceed
1000 mg/kg. Confirmation TPH samples ranged
from not detected to 30 mg/kg. No volatile
organic compounds were detected. Further details
of site activities can be found in Remediation of
POL-Contaminated Sites and Oil/Water Separator
Removals, Holloman Air Force Base, New
Mexico, July-November 1995 submitted February
1996. SWMUs 40 and 128 were recommended for
NFA. However, since these units were no longer
active, they were removed and remediated under
Holloman AFB’s Basewide Phase I POL project.
TPH did not exceed 1000 mg/kg in any soil
samples. Confirmation samples for TPH ranged
from 32 mg/kg to 220 mg/kg. Further details can
be found in the Final Closure Report for Phase II
Remediation of (POL) Contaminated Sites and
O/WS and WOT Removals, Holloman Air Force
Base, New Mexico submitted in July 1997.
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4.9 SWMU 54—Building 702 Waste
Accumulation Area S
SWMU 55—Building 702A Waste
Accumulation Area
SWMUs 54 and 55 are on Table 2 of

Holloman AFB's HSWA permit. SWMU 54 was

in operation from 1955 to 1987. SWMU 55 has

been in operation since 1987. According to
interviews, some spills have occurred at the

SWMUs. SWMU 54 was investigated in 1988
and 1989 (Rl Report: Walk, Haydel, and
Associates, Inc., 1989). The SWMUs are also
adjacent to IRP Site 47, which was investigated in
1993 by Woodward-Clyde Consultants. For this
investigation, samples were collected from three
soil borings at SWMU 54 and two soil borings at
SWMU 55. Analytical results indicate that all
detected constituents are below trigger criteria at

SWMU 54 SWMU 54
— L, TTTTT77 Temporary Bidg. /. Detected TRPH Results
TRPH y & s L’ (Removed) A
>1000 mg/kg - 4
?/’ < Boring Depth Results (mg/kg)
L d
054-~B01 0-1 338
/ ;é d 054-802  0-1 1810
054-802 3-5 60.8
Eb ot s /A ! 054-803 02 10300

Notes:

TRPH was not detected in samples
collected at! grasater depths.

= Analyle clso detected in laboratory
Not o Scole method blank.

Building 702

Buiiding 703

055-B02
@

SWMU 55

Addition
./~ SWMU 54

North

Asphalt

Scale
0 10 20 30 40 50

Feet

B10710 09.23.94

055-B01

Figure 4.9-1. SWMUs 54 and 55 Features and Sampling Locations
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SWMU 355, but that elevated levels of TRPH are
present at SWMU 54.

A quantitative risk assessment and
ecological assessment were performed for these
SWMUs and are presented in Appendix C. In the
risk assessment, Base residents, nearby workers,
and future construction workers were assessed for
exposure through inhalation of volatiles and
fugitive dust. Future construction workers were
also assessed for exposure through dermal contact
with, and incidental ingestion of soil. The results
of the human health risk and ecological risk
assessments indicate that the SWMUs do not pose
a risk to human health or the environment.

Following field activities for this
investigation, visibly contaminated soil was
encountered during construction activities at
SWMU 54. The soil was excavated and disposed
of by Base Environmental Flight personnel. An
addition to Building 702 now covers SWMU 54.

NFA is recommended for SWMUs 54 and
55; a Class 3 permit modification request will be
completed by Holloman AFB to achieve NFA.

4.9.1 SWMU Description

Physical Features—SWMUs 54 and 55
are located approximately 3 ft northeast and 20 ft
southeast of Building 702, respectively. The area
surrounding the SWMU is level and covered with
loose gravel. The temporary building at SWMU
54 was removed during the field investigation.
SWMU 54 is now covered by an addition to
Building 702.

Unit  Description—The temporary
building at SWMU 54 was approximately 7 ft
wide by 15 ft long. It was removed during the
field investigation and the ground beneath it was
stained. The temporary building at SWMU 55 is
approximately 7 ft wide and 15 ft long. No

staining was visible at SWMU 55 at the time of -
this investigation.

Waste Description—Waste oils were
stored in drums in the temporary buildings at each
SWMU.

Release History—Analytical results from
the previous investigation indicated TRPH
contamination at SWMU 54. No previous
investigation has been conducted at SWMU 55,
but stains were observed in the vicinity of the
SWMU during drilling, so there is some evidence
of a release.

4.92 Site Investigation and Results

Two soil borings were drilled at SWMU
55, and three were drilled at SWMU 54, as shown
in Figure 4.9-1. Only two borings were scoped
for SWMU 54, but a third was installed later in
the field investigation because the temporary
building covering the SWMU had been removed
after the first two borings had been drilled. This
occurred after the drlling rigs had been
demobilized, so the geoprobe rig was used for this
third boring. Split spoon or geoprobe samples
were collected every two ft from the surface to
groundwater. Each interval was logged and
screened using an OVM. Boring logs with
screening results are provided in Appendix D.

Chemical analytical samples were
collected from the surface interval, the interval
intersecting groundwater, and the interval with the
highest headspace reading in each boring. A soil
sample for geotechnical analysis was collected
from one of the borings. Geotechnical results are
provided in Appendix E.

Geology and Hydrogeology

The subsurface conditions at SWMUs 54
and 55 were defined by direct sampling and -
observation of the drilling operations at the site.
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Boring logs provide a detailed description of site
stratigraphy.

Site lithology consists primarily of sand
with varying amounts of silt and clay.
Groundwater occurs in silty sand approximately
10 ft bgl. Groundwater flow direction in this part
of the base generally varies between the southeast
and southwest.

All samples were analyzed for TRPH,
VOCs, and metals. Three samples were analyzed
for semivolatile organic compounds because they
were visibly contaminated. Summary analytical
results are presented in Tables 4.9-1 and 4.9-2.

2-Hexanone, 4-methyl-2 pentanone,
acetone, and methyl ethyl ketone were detected in
one sample. Similar concentrations of these
analytes were also found in the method blank so
the reported concentrations are likely to be due to
low level laboratory contamination. Acetone was
detected in several samples at concentrations
greater than that found in method blanks. Acetone
results may be biased slightly high.

Barium, cadmium, chromium, lead, and
mercury were detected at concentrations above
UTLs for background in several samples.
However, none of the detected concentrations of
metals exceeded trigger criteria.

TRPH was detected in five samples. All
detected concentrations were below the TRPH
trigger criterion, except in the samples from the 0-
1 ft interval in 54-B02 and the 0-2 ft interval in
54-B03. Stained soils were also noted at these
locations during drilling.

4.9.3 Risk Assessment Results

A quantitative risk assessment for Site 47
(SWMUs 21, 22, 54, 55, and 123) was conducted
by Walk, Haydel, and Associates , 1989. This risk

assessment was updated using new data collected
during this investigation to assess the impacts of
site COPCs on human health and the environment.
COPCs, exposure pathways, and receptorS‘ were
identified as described in Appendix C. The risk -
assessment methodology followed is presented in =
the RA Report (Radian, 1992b). COPCs selected -
for the site are presented in Table C.1-3. Risked-
based screening results are presented in
Attachment 5 of Appendix C.

Workers near the site could be exposed
through inhalation of volatiles and through
inhalation of contaminants entrained in fugitive
dust generated through the gravel cover at the site.
Since the site is gravel covered, dermal contact
with and incidental ingestion of soil is expected to
be minimal. On-base residents, approximately 0.6
miles from the site, could be exposed through air
dispersed volatiles or dust-entrained contaminants
from the site. Potential future construction
workers could be exposed by the inhalation
pathways (volatiles and fugitive dust), and by
dermal contact and incidental ingestion of surface
or subsurface soil contaminants if construction
were to take place on the site in the future. These
were the exposure pathways quantified in the risk
assessment.

Risk values for all scenarios evaluated
were below the range considered unacceptable.
For the near site worker scenario, present average
and reasonable maximum carcinogenic risks were
2E-07 and 3E-07; future risks were 5E-06 and 1E-
05. It is assumed that fugitive dust may be
generated by future construction activities,
bringing subsurface soil to the surface. The
assumed future inhalation of fugitive dust by on-
site occupational workers increased the risks.
Present residential carcinogenic risks were 1E-10
and 2E-10, while future residential risks were 7E-
11 and 1E-10. Potential future construction
worker carcinogenic risks were 1E-08 and 2E-08
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E418.1 - Total Recoverable Petroleum Hydrocarbons (m@

Table 4.9-1
Analytical Results for Soil Samples—SWMU 54

Hydrocarbons (1000} | 338 (282 | <DL 323) | <DL (314)
SW8240 - Volatile Organics (ug/_kg)ﬁ
2-Hexanone Ns; [ ND (0.9) ND (1.04) ND e ND  (0.868) “
4-Methyl-2-pentanone (MIBK)  [4x10%] ND  (0859) | ND ©%7 | ND 098 | ND  (0.828)
Acetone (8x10%)| ND a4 | 129B .64 10B (57 | 218 (136
Methyl ethyl ketone [43x107] ND (1.43) ND (1.66) ND (1.6) ND (138
L'Iethylenc chioride 93x104 | 2333 (245 3.16 (2.85) 531 @73) | 231 (236)
[[sw6010 - Metals (mg/ke)
 Barium (843656001 | 655  (00s1) | 288 (00496 | 888 (00515 | 774  (0.0471)
| Cadmium 80]| 0919B (0253) | <DL ©0246) | 0353B (0255 | 231B  (0.234)
Chromium 16.6,8x104 | 16 (0.24) 5.1 0234 | 177 ©23) | 278 (0222
I SW7060 - Arsenic (mg/kg_)
Arsenic 688241 316 (031 | 392 ©373) | 512 (0364 | 349  (0.313)
| SW7421 - Lead (mg/kg)
[l Lead 1235001 | 60.5S  (1.33) | 3325  (0.0799) | 645 (0156 | 2208 (134)
{{SW7471 - Mercury (mg/ke)
IMercury INs24]| <DL (00135 | <DL (©0156) | <DL (0.015) | 00135 (0.013)
SW7740 - Selenium (mg/kg)
Hl Selenium 10534001 | 193 0236 | 1.00 ©28) | 175  ©21n | 08%6 (0237
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E418.1 - Total Recoverable Petroleum Hydrocarbons (mg/kg)

Table 4.9-1 (Continued)

Hydrocarbons [1000]] 608B (299 | <DL (329)

SWS§240 - Volatile Organics (ug/kg)

2-Hexanone INSj| ND (3.39) ND (1.06) NA 68B]  (1.3) |

4-Methyl-2-pentanone (MIBK)  [4x10°]| ND (1.89) ND (1.01) NA 579B  (3.26)

Acetone 8x109 | 132B1 (29 127B  (1.66) NA 2B (19)

Methyl ethyl ketone 4.8x10"]} ND (3.86) ND (1.69) NA 98B  (9.12)

Methylene chloride [9.3x10°] | 1.84 (1.63) 5.41 (2.89) NA ND (2.69)

SW8270 - Semivolatile Organics (ug/g) il

2-Methylnaphthalene (NS]| NA NA 0201 (0.142) | ND  (0.0254)

Benzo(a)anthracene [.96] NA NA 0.0837F] (0.107) ND (0.026)

Chrysene [961] Na NA 00837F] (0.142) | ND  (0.0433)

bis(2-EthylhexyDphthalate s0}] Na NA 0.541 0.29) ND  (0.116)

Naphthalene [NSI1{| Na NA 0.0931J (0.123) | ND  (0.0338)

Phenanthrene NS} | Na NA 006951 (0159 | ND  (0.0289)

Pyrene (24001 | NaA NA 0.0438] (0.0869) | ND  (0.0309)

SW6010 - Metals (mg/ke)

Barium (84.36,5600] [ 807B  (0.054) | 495B  (0.0609) | Na | 392 oosso

SW6010—Metals (mg/kg) Continued

Cadmium T i801| 0364B (0268) | <DL  (0.302) NA <DL (0.292)

Chromium 16.68x10% | 132 0255 | 101B  -0.287 NA 655B 0278

SW7060 - Arsenic (mg/kgl

Arsenic 683241 364 (0339 | 336 ©35 | Na | <bL  (0.768)

SW7421 - Lead (mg/kgf)

Lead 12355001 ] 1078 (0291 | 3045 (00849 | Na | 3145  (0.0777)

SW7471 - Mercury (mg/kg)

Mercury {-0.000624) | <DL  (0.0143) | 00164 (0.0158) | Na | 00649 (0.0156)

SW7740 - Selenium (mg/k_g_)_

Selenium [10.53,400] | 2.16 0.258) | 276 0299 | Na I 309  (0.274)
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Table 4.9-1 (Continued)

E418.1 - Total Recoverable Petroleum Hydrocarbons (mg/kg)

Hydrocarbons 11000} | <DL (31.2) I
SW8240 - Volatile Organics (ug/kg) I
2-Hexanone (Ns]| ND (1.12) it
4-Methyl-2-pentanone (MIBK) 4x10%| ND (3.17) |
Acetone [8x10%| 27.3B (18.5) |
Methy] ethyl ketone 4.8x10"]| ND (8.89) "
Methylene chloride [9.3x109§ 1.01] (2.62)
SW§270 - Semivolatile Organics (ug/g) _ 1'
2-Methylnaphthalene sy ND (0.0244)
Benz2o(a)anthracene 961] ND (0.0249)
Chrysene 61| ND (0.0416)
bis(2-Ethylhexyl)phthalate [50] ND 0.111)
Naphthalene iNs1] ND ©0oz4) |
Phenanthrene iNs1|  ~ND ©0271) |
Pyrene (24001 ND ©0297) |
SW6010 - Metals (me/kg) _ {
Barium [84.36,5600] |  88.8 00601y I
Cadmium 180]| <DL (0.301) "
Chromium (6.6,8x104 | 104 (0.286)
SW7060 - Arsenic (mg/ng‘L

Arsenic (6.88,24] | 3.86 (0.666)
SW7421 - Lead (mg/kg)

Lead [12.3,5001 | 6.018 (0.135)
SW7471 - Mercury (mg/kg)

Mercury [NS,24] | 0.0188 (0.015) 1

SW7740 - Selenium (mg/kg)

Selenium

I
[10.53,400] | 3.3 (0.238) "

Note: The UTLs and the trigger criteria are presented, respectively, in brackets { ;[ 1=
trigger criteria for organics; [, ] = UTL, trigger criteria for inorganics.

Results greater than trigger criteria are shaded.

( ) =Detection limit.

B = Analyte detected in associated blank analyses.

DL = Detection limit.

F = Interference or coelution suspected.

J = Estimated concentration, analyte detected at concentration below the detection limit.

NA = Not analyzed.
ND = Not detected.
NS = Not specified.

S = Analyte concentration obtained using the MSA.

September 1997

4-70



IL-¥

L661 19quiaidag

Table 4.9-2
Analytical Results for Soil Samples—SWMU 55

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ ]; [ ]= trigger criteria for organics; [, ] = UTL, trigger criteria for inorganics.

( ) = Detection limit.
DL = Detection limit,

B = Analyte detected in blank analyses. .
J = Estimated concentration, analyte detected at concentration below the detection limit.
S = Analyte concentration obtained using the MSA.

Location ID © - 055-B01 oss.Boi ] - ossmo2 | ossmo2 - | ossBo2
Sample ID .| 085-B01-01:0 055-B01:03-01 - 055-B02-01-01 - Boz-02.01_ | ossmo2eso1
beg. DepEna Depmy | 09 BT a T
E418.1 - Total Recoverable Petroleum Hydrocarbons (mg/kg)

Hydrocarbons mooo)} <pL o | <o @apn | <pL 6s) | 183 (96 | <pL 28 | <L @sn |l
SWS8240 - Volatile Organics (ug/kg) ||
Acetone Bx109] 122B (51 | 125B (165 | 1083 4y | sesms (88 | mim @19 | 15981 @s)
Methylene chioride [9.3x10)] 382 @62 | 213  (2.88) 6. (1.91) 1.86 (1.62) ND (1.79) 4.79 (1.97%|
SW6010 - Metals (mg/kg) :
Barium 84.36,5600] 596  (0.0466) | 311 (00a8s) | 527 (0o0sss) | 443 osse) | 317 oosany | 237 (0.0472)1
Cadmium soj] <p. 21| <pL  ©24) | <pL  ©275 | 0776B  (a91) | <pL  (0263) | <pL (0239
Chromium 668x101 975 22 | as4 29 | em 02 | 13 sy | a4 (0.25) 3.63 (0.223)1
Sitver 1073400)) <pL @11 | <pL ©0153) | <pL  ©175) | 0366  (0122) | <pL  (0168) | <DL  (0.149)
SW7060 - Arsenic (mg/kg) "
Arsenic 68824)] 235 028 | 325 (0323 | 368 ©35) | 3s ©0245) | 297 0315 | 362  3p ||
SW7421 - Lead (mg/kg) _ i
Lead n23,500] 7525 12 | 1355 00693 | 1225 o7y | 9575 (5260 | 09s8s (00675 | 05135 (0.0664)
SW7740 - Selenium_(mg/kg)

Selenium nossg00]l 2 21 | 197 (0243 186 267 | 183 ©use | 201 ©nn | o09ss 2
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Section 4—Phase I Investigation, Results, Conclusions, and Recommendations

Table 2 RFI Report

Holloman Air Force Base

or average and reasonable maximum exposures,

respectively. The non-carcinogenic hazard index ™~

for potential futureconstruction workers were 1E-

02 for both the average and reasonable maximum
exposure scenarios. Tables in Attachment 3 of
Appendix C present the risks and hazard indices
by chemical, exposure pathway, and scenario total
for each scenario.

An ecological quotient (EQ) of 1 for
black-tailed jackrabbits at the site indicates low
probability of any adverse environmental effects
~ from the COPCs at the site. Although no
vegetation is currently on site, a quantitative
environmental evaluation was conducted on the
assumption that the site would be vegetated in the
future, and that exposure to site contaminants
would be possible through plant uptake and
subsequent ingestion by animals, as well as by soil
ingestion. Methodology for the EQ method is
presented in Appendix K of the RA Report
(Radian, 1992b); calculated plant and jack-rabbit
uptake and EQs are presented in Tables C.2-3 and
C.2-4 of Appendix C.

494 Conclusions

Conclusions are based on a comparison of
the analytical results with risk-based trigger
- criteria, the results of the quantitative risk
assessment (acceptable or unacceptable risk), and
a comparison of the results to the New Mexico
cleanup standard of 1000 mg/kg for Holloman
AFB.

A release to the soil has occurred at
SWUM 54; however, the impact of the release is
minimal. Of primary concern are the TRPH
concentrations of 1810 mg/kg (0-1 ft) and 10300
mg/kg (0-2 ft) in samples from borings 054-B02
and 054-B03, respectively. However, TRPH
concentrations in the underlying soil and adjacent
borings at SWMU 54 are below the New Mexico
cleanup standard of 1000 mg/kg for Holloman
AFB, suggesting that TRPH greater than 1000
mg/kg is restricted to a small area in the shallow
surface soil. The results of the quantitative risk
assessment indicate that the SWMUs do not pose
an unacceptable risk to human health or the
environment.

4.9.5 Recommendations

The following information was not
included in the 1994 Draft Final Phase I Table 2
RFI Report. Surficial contaminated soil (0-2 ft)
was detected during the RFI. In 1994, an addition
to Bldg. 702 was constructed. Prior to
construction, surficial soil samples were taken for
TPH, VOCs, SVOC, and metals. No VOCs or
SVOCs were detected. Only TPH at 21,000 was
detected in one sample. The TPH-contaminated
soil was excavated. This activity was overseen by
environmental personnel. Visual screening was
used to determine nature and extent to direct
excavation activities. No confirmation samples
were taken. The soil was taken to the base landfill
where it was landfarmed. Based on this additional
information, NFA is recommended for SWMU 54.
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410 SWMU 56—Building 807 Test Cell that these SWMUs pose a significant Tisk to
Waste Accumulation Area human or ecological receptors.~Risk from the -
SWMU 56 is on Table 2 of Holloman ingestion pathway is generally greater than risk -~
AFB's HSWA permit. The waste accumulation from the inhalation of volatiles and fugitive dust,
area was in operation from 1978 to 1990. No and is, therefore, typically used to screen
previous investigation has been conducted. For contaminant concentrations. :
this investigation, three soil borings were drilled : :
in the the potentially aftected area at the SWMU. NFA is recommended for SWMUs; a
Analytical results indicate that all detected Class 3 permit modification request will be
constituents are below risk-based trigger criteria. completed by Holloman AFB to achieve NFA.2
In addition, no COPCs were identified through the
risk screen and all detected constituents are below 4.10.1 SWMU Description
the New Mexico TRPH cleanup standard of 1000 Physical Features—As shown in Figure
mg/kg for Holloman AFB, indicating that there 4.10-1, SWMU 56 is located approximately 60
has been no significant release from the SWMU. feet northwest of former Building 807 in the West
Base area.
Only one exposure pathway (inhalation of
votatiles in the ambient air) and one receptor (on- Unit Description—The SWMU consists
site workers) were idenfied through the qualitative of an approximately 45- by 75-ft area where 7
risk assessment. The risk-based screen indicates drums containing waste oil and solvents were
that none of the contaminants exceed health-based stored on runway matting. The drums have been
criteria for ingestion and that it is highly unlikely removed and the area is now covered with gravel.

Surface
Staining

SWMU 56
Waste Accumulation
Area

056-
kGrcvel © 056-802

R

056-B03

\ \ Former \\
\ Building \
\ 807 \

Scale \ \
0 20 40 . 60 - \ \

Feet . \

10725-R

n
L

Ld
-

North

Figure 4.10-1. SWMU 56 Features and Sampling Locations
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Waste  Description—The  drums

contained waste oil and solvents from the former

Building 807 Test Cell, as well as waste fuels and
product fuels. -

Release History—There is no record of
arelease at the SWMU; however, surface staining
is visible at the site.

4.102 Site Investigation and Results

Three soil borings were drilled at the
SWMU, as shown in Figure 4.10-1. Split spoon
samples were collected every 2 ft from the surface
to groundwater. Each interval was logged and
screened using an OVM. Boring logs with
screening results are provided in Appendix D.
Chemical analytical samples were originally to be
collected from the surface and every 5 ft to
groundwater, but groundwater was encountered at
approximately 3 ft bgl, so samples were collected
from the surface and from either the 2- to 4-ft or
the 4- to 6-ft interval in each boring. A soil
sample for geotechnical analysis was collected
from one of the borings. Geotechnical results are
provided in Appendix E.

Geology and Hydrogeology

The subsurface conditions at SWMU 56
were defined by direct sampling and observation
of the drilling operations at the site. Boring logs
provide a detailed description of site stratigraphy.

Site lithology consists primarily of silt
and silty sand. Groundwater occurs in silty sand
approximately 3 ft bgl. Groundwater in this part
of the Base generally flows to the southwest.

Analytical Results

All samples were analyzed for TRPH,
VOCs, and metals. Summary analytical results
are presented in Table 4.10-1.

Several VOCs were measured at ~
concentrations below detection limits. Acetone
and methylene chloride were detected in all of the
samples, but were also detected at similar
concentrations in some associated method blanks,
so their presence in the samples is uncertain. No
VOCs were detected at concentrations above
trigger criteria.

Barium, chromium, and mercury were
detected at concentrations above UTLs for
background in some samples. However, none of
the detected metals concentrations exceeded
trigger criteria.

None of the constituents were identified
as COPCs in the risk-based screen. TRPH was
detected in all of the samples, but all detected
concentrations are below the trigger criterion.

4.10.3 Risk Assessment Results

A qualitative risk assessment was
conducted for SWMU 56 to help determine the
need for further investigation at the site on the
basis of potential human health or ecological risk.
COPCs, exposure pathways, and receptors were
identified.

Groundwater in this part of the Base
flows to the southwest. There are no complete
exposure pathways for surface water or
groundwater. The surrounding area is open or is
used for parking.

There are no on-site workers, but off-site
workers could be exposed through inhalation of
volatiles; however, because of the small size of
the SWMU and minimal contamination, this
pathway is unlikely to pose arisk. The SWMU is
covered with gravel, so dermal contact with soil
and generation of fugitive dust is expected to be
minimal. Main Base residents are approximately
1.5 miles away and are not expected to be

“*“impacted by the SWMU.
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Table 4.10-1
Analytical Results for Soil Samples—SWMU 56

EA418.1 - Total Recoverable Petroleum Hydrocarbons )

Hydrocarbons [1000] I 106 - (31.6) I 408 (33.2) l 464 - (29.8) l <DL (37.3)
SW8240 - Volatile Organics (ug/ke)

1,1,1-Trichloroethane {NS] ND (2.65) ND (2.79) 14.6 (2.5) ND (3.12)
1,1-Dichloroethane [8x104 ND (2.89) ND (3.04) ND (2.72) 48.7 (3.41)
Acetone [8x10€) 759B (18.6) 26.6 B (19.6) 19.4 B (17.5) 129 (21.9)
Benzene [2.4x104] ND (1.27) ND (1.34) ND (1.2) 1.94 (1.5)
Carbon disulfide [8x10°] ND (3.36) ND (3.54) ND (3.17 ND (3.97)
Ethyl benzene [8x10% ND (1.22) ND (1.28) 2.15 (1.15) ND (1.44)
Methyl ethyl ketone [4.8x107] ND (8.94) ND (9.42) ND (8.43) 6.723 (10.5)
Methylene chloride [9.3x104] 12.5 (2.64) 1.69 BJ (2.78) 9.07 (2.49) 11.3 (3.11)
Toluene [1.6x107] 0.505 J (2.51) ND (2.65) 1.06 3 (2.37) ND (2.96)
Xylene (total) [1.6x10%] ND (5.65) ND (5.95) 2.1713 (5.33) ND (6.66)
SW6010 - Metals (mg/kg)

Barium [84.36,5600] 47.6 (0.0463) 44.1 (0.0549) 45 (0.0496) 24.3 (0.0511)
Cadmium [80] <DL (0.229) <DL (0.272) 0.267 B (0.246) <DL (0.253)
Chromium [6.6,8x10°] 13.8 (0.218) 76B (0.259) 9.64 B (0.234) 4.85B (0.241)
SW7060 - Arsenic_(mg/kg)

Arsenic [6.88.24] I <DL (0.262) I 0.41 S (0.273) | <DL (0.256) [ 1.01 (0.289)
SW7421 - Lead (mg/kg)

Lead {12.3,500] I 4.158 (0.183) | 4018 (0.0949) l 5.18S (0.178) I 1.19 SB (0.101)
SW7471 - Mercury (mg/kg) :

Mercury [NS,24] I <DL (0.0152) l 0.0167 (0.016) I 0.0179  (0.0143) I <DL (0.0179)
SW7740 - Selenium (mg/kg)

Selenium [10.53,400] I 04028 (0.235) | 0.642 S (0.244) I 1.04 8 (0.229) [ 1.198 (0.259)
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Table 4.10-1 (Continued)

E418.1 - Total Recoverable Petroleumn Hydrocarbons (mg/kg)

Hydrocarbons ~ {1000} 333 (27.3) I <DL 3L
||_SW8240 - Volatile Organics (ug/kg)

1,1,1-Trichloroethane [NS] ND (2.28) ND (2.62)

I 1.1-Dichloroethane [8x109) ND (2.48) (2.85)
Acetone [8x10€] 63.1 B (16) 36.1B (18.4)
Benzene [2.4x104) ND (1.09) (1.25)
Carbon disulfide . [8x109] 3.99 (2.89) (3.33)
Ethyl benzene [8x109] 2.18 (1.05) (1.2)
Methyl ethyl ketone [4.8x107] 3.72) (7.68) (8.84)
Methylene chloride [9.3x104] 1.25BJ (2.27) 10.5 (2.61)
Toluene [1.6x107] ND (2.16) (2.48)
Xylene (total) [1.6x10%] 4.66J (4.85) ND (5.59)

L_SW6010 - Metals (mg/kg) JI
Barium [84.36,5600] 47.7 (0.0443) 84.6 (0.0554)
Cadmium [80] 0.267 B (0.22) <DL (0.275)
Chromium [6.6,8x10%} 10.4 (0.209) 14.4 (0.261)
SW7060 - Arsenic (mg/kg)

Arsenic 16.88,24] l <DL (0.274) I 0.836 (0.26)
SW7421 - Lead (mg/kg)

Lead [12.3,500] I 8.16 S (0.191) I 6.1S (0.181)
SW7471 - Me )

Mercury INs24] | <DL 0o | 0.0156 ©oos) |
SW7740 - Selenium (mg/kg) "
Selenium [10.5?_&09]__' 3548 (0.245) 2348 (0.233)

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ ]; [ ] = trigger criteria for organics; [ , ] = UTL, trigger criteria for

inorganics.

() = Detection limit.

B = Analyte detected in associated blank analyses.

DL = Detection limit.

J = Estimated concentration, analyte detected at concentration below the detection limit.

ND = Not detected.
NS = Not specified.

§ = Analyte concentration obtained using the MSA.
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COPCs were selected using the
methodology described in Attachment 1 to
Appendix C. Attachment 5 of Appendix C
presents the risk-based screening results for the
selection of COPCs. All constituent concentra-
tions in surface and subsurface soil are below
EPA Region II screening criteria, so there are no
COPC:s for this SWMU.

The SWMU itself is not vegetated and
~does not provide habitat or cover for wildlife.
Because groundwater is shallow and the
surrounding area is vegetated, wildlife could be
exposed through ingestion of potentially
contaminated plants if contaminants migrate to
groundwater.

4.10.4 Conclusions
Conclusions are based on a comparison of
the analytical results with risk-based trigger

criteria, the determination of COPCs through the
qualitative risk assessment, and a comparison of
the results with-the New Mexico cleanup standard
of 1000 mg/kg for Holloman AFB.

There does not appear to have been a
release from SWMU 56. The concentration of all
detected constituents are below both the risk-
based trigger criteria and the New Mexico TRPH
cleanup standard for Holloman AFB. In addition,
no COPCs were identified through the qualitative
risk-screen; therefore, it is highly unlikely that
these SWMUs pose a significant risk to human
health or the environment.

4.10.5 Recommendations

NFA is recommended for SWMU 56; a
Class 3 permit modification request will be
completed by Holloman AFB to achieve NFA.
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411 SWMU : 63—Building 867 Waste
‘.~ Accumulation Area

SWMU 63 is on Table 2 of Holloman
AFB's HSWA permit. The waste accumulation
area was in operation from 1984 to 1987. Facility
interviews indicated that the waste accumulation
area was taken out of service because of
mismanagement. However, it is not known
whether the mismanagement resulted in the
release of any waste constituent. No previous
investigation has been conducted at the SWMU.
For this investigation, samples were collected
from one soil boring and four surface locations at
the SWMU. Analytical results indicate that all
detected constituents are below risk-based trigger
criteria. In addition, no COPCs were identified
through the risk screen and all detected
constituents are below the New Mexico TRPH
cleanup standard of 1000 mg/kg for Holloman

AFB, indicating that there has been no mgmﬁcant ~
release from the SWMU. - ERE

Only one exposure pathway (inhalation of
votatiles in the ambient air) and one receptor (on-
site workers) were idenfied through the qualitative
risk assessment. The risk-based screen indicates
that none of the contaminants exceed health-based
criteria for ingestion and that it is highly unlikely
that these SWMUs pose a significant risk to
human or ecological receptors. Risk from the
ingestion pathway is generally greater than risk
from the inhalation of volatiles and fugitive dust,
and is, therefore, typically used to screen
contaminant concentrations.

- NFA is recommended for SWMU 63; a
Class 3 permit modification request will be
coimpléted by Holloman - AFB te achieve NFA.

® _ 063-AD4

' ®
3- ®
083-A02 (?QX— 063-801

063-A01

Scole
10 20 30

feet

10709~R
Q

867 WAA

SWMU 63
063-A03 Asphal

Remains

\\Dir’r and Gravel

NORTH

N\

Building 867

Figure 4.11-1. SWMU 63 Features and Sampling Locations
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4.11.1 SWMU Description

Physical Features— As shown in Flgure
4.11-1, SWMU 63 is located approximately 50 ft
northwest of Building 867.

Unit Description—The SWMU consists
of an area of soil approximately 10 by 10 ft in size
where excess paint and paint thinners were stored.
The area is now covered with gravel and some
asphalt.

Waste Description—W aste consisted of
excess paint and paint thinners from Building 867.
Paint products were collected in a 55-gal. drum
underlain by a wooden pallet and drip pan. The
drums were transferred to the Building 809 Waste
Accumulation Area for disposal.

Release History—There is no record of
a release at the SWMU. However, the area was
reportedly taken out of service because of
mismanagement. In the past, light surface
staining was observed at the site, suggesting a
possible release.

4.11.2 Site Investigation and Results

One soil boring and four hand augers
were drilled at the SWMU, as shown in Figure
4.11-1. Split spoon samples were collected every
2 ft from the surface to groundwater. Each
interval was logged and screened using an OVM.
Boring logs with screening results are provided in
Appendix D. Chemical analytical samples were
originally to be collected from the surface and
every 5 ft to groundwater, but groundwater was
encountered at approximately 5 ft bgl, so samples
were collected at the surface and from the 4-6 ft
interval only. Hand auger samples were collected
from the 0- to 1- ft interval in four locations
surrounding the soil boring. A soil sample for
geotechnical analysis was collected from the soil
boring. Geotechnical results are provided in
Appendix E.

-~ Geology and Hydrogeology =~ ¢! &

The subsurface conditions at SWMU 63
were defined by direct sampling and observation
of the drilling operations at the site. The boring
log for the soil boring provides a detailed
description of site stratigraphy. :

Site lithology consists primarily of sand
and sandy silt. Groundwater occurs in-sandy silt
approximately 5 ft bgl. Groundwater in this part
of the Base generally flows to the southwest.

Analytical Results

All samples were analyzed for VOCs,
nonhalogenated volatile organic compounds,
semivolatile organic compounds, and metals.
Summary analytical results are presented in Table
4.11-1.

No organic compounds were detected at
concentrations above trigger criteria. Several
volatile, semivolatile, and nonhalogenated VOCs
were estimated to be at concentrations below the
detection limit. Acetone was detected in all of the
samples, methylene chloride in several samples,
and methanol in one sample at concentrations
above detection limits.

Chromium and lead were detected at
concentrations above UTLs for background.
However, none of the detected concentrations of
metals exceeded trigger criteria.

None of the detected constituents were
identified as COPCs through the risk-based
screen.

4.11.3 Risk Assessment Results

A qualitative risk assessment was
conducted for SWMU 63 to help determine the
need for further investigation at the site on the
basis of potential human health or ecological risk.
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2343 PPN

SWB8015 - Nonhalogenated Volatile Organics (mg/kg)

Table 4.11-1
Analytical Results for Soil Samples—SWMU 63

Acetone [8x107] ND (5.36) ND (5.36) ND (5.35) (5.97)%
Isopropano} [NS] 1.9 (3.49) ND (3.49) 2.96] (3.48) 2.193 (3.89)
Methanol {40] ND (3.69) ND (3.69) 10.3 (3.69) (4.12)
SW8240 - Volatile Organics (ug/kg)
Acetone [8x10°) 201 (31.9) 194 (31.9) 569 (145) 159 (33.9)
Methylene chloride [9.3x104] 4.05 (1.79) 3.34 (1.79) ND (1.78) 3.97 (L.9)
I SW8270 - Semivolatile Organics (u.p/g)
Chrysene [96) ND (0.0432) 0.0334) (0.0433) ND (0.0431) ND (0.0462)
" bis(2-EthylhexyDphthalate  [50} ND (0.116) ND (0.116) ND (0.115) ND (0.124)
“ Fluoranthene [3200] ND (0.0257) 0.026 (0.0258) ND (0.0256) ND (0.0275)
“ Pyrene [2400) ND (0.0309) 0.0313 (0.0309) ND (0.0307) ND (0.033)
SW6010 - Metals (mg/kg)
Barium [84.36,5600] 279 (0.0584) 35.9 (0.0538) 22.4 (0.0526) 24.8 (0.0593)
Cadmium [30) 0.34 B (0.289) <DL (0.267) <DL (0.261) <DL (0.294)
Chromium [6.6,8x104 7.1B (0.275) 571 B (0.254) 3.78 B (0.248) 323B (0.28)
SW7060 - Arsenic (mg/kg)
Arsenic [6.88,24] I 4.09 (0.347) 1 3.94 (0.319) r 3.8 (0.382) | 3.23 (0.335)
SW7421 - Lead (mg/kg)
Lead [12.3,500] I 1358 (0.409) I 16.7 S (0.941) [ 3.148 (0.112) [ 6.28 S (0.198)
SW7740 - Selenium (mg/kg)
Selenium [10.53,400] l 1928 (0.262) I 2058 (0.242) J 2448 (0.289) LZ.ll S (0.254)
4-81 September 1997



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

Table 4.11-1 (Continued)

SW8015 - Nonhalogenated Volatile Organics

Acetone [8x10°] ND (5.27) ND (5,21)

Ir Isopropanol [NS] ND (3.43) ND (3.39)

“ Methanol [40] ND (3.63) ND (3.59)
SW8240 - Volatile Organics (ug/kp)

Acetone [8x10°] 97.7 (31.4) 20.8 BJ (30.8)
Methylene chloride [9.3x1041 2.68 (1.76) ND (1.73)

" SW8270 - Semivolatile Organics (ug/g) 4'

“ Chrysene [96) 0.01773 (0.0428) ND (0.0423)

Iﬁis(Z—Ethylhexyl)phthalate [501 0.028 J (0.115) ND (0.113) II

| Fluoranthene {3200} ND (0.0255) ND (0.0252)
Pyrene [2400] ND (0.0306) ND (0.0302) "
SW6010 - Metals (mg/ksg) "

u Barium [84.36,56001 41.7 (0.0553) 553 (0.047)

l Cadmium [80} <DL (0.274) <DL (0.233) "
Chromium [6.6,8x10 5.04B (0.261) 8.75B (0.222)
SW7060 - Arsenic (mg/kg) %l
Arsenic [6.88,24] ' 2.98 (0.362) | 4.36 (0.311)
SW7421 - Lead (mg/kg) |

I Lead [12.3.80} I ‘ 249 S (0.107) I 5.138 (0.183)

lrswwm - Selenium (mg/ke) :“

II Selenium [10.53.40ﬂ 1.86 S (0.274) ] 0.759 S (0.235)

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ ]; [ 1= trigger criteria for organics; [ , ] = UTL, trigger criteria for
inorganics.

()= Detection limit.

B = Analyte detected in associated blank analyses.

DL = Detection limit.

J = Estimated concentration, analyte detected at concentration below the detection limit.
ND = Not detected.

NS = Not specified.

S = Analyte concentration obtained using the MSA.
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COPCs, exposure pathways, and receptors were
identified.

Groundwater flow in this part of the Base
is to the southwest. Surface water runoff flows to
paved areas and into the storm sewer system.
There are no complete pathways for groundwater
or surface water.

The SWMU is located along a flight line,
and the surrounding area is covered with asphalt
and gravel. There are no on-site workers. The unit
covers a very small area and is partially covered
with asphalt, so inhalation of fugitive dust and
incidental ingestion of soil are not expected to be
significant. Residents in the Main Base area are
1 mile away and are not expected to be impacted
by the SWMU.

COPCs were selected using the
methodology described in Attachment 1 to
Appendix C. Attachment 5 of Appendix C
presents the risk-based screening results for the
selection of COPCs. All constituent concentra-
tions in surface and subsurface soil are below
EPA Region IIl screening criteria, so there are no
COPC:s for this SWMU.

The SWMU is very small and offers no
vegetation or cover, so direct ecological exposure

is not expected to occur on site. Potential
pathways are inhalation of volatiles migrating
from the site and ingestion of off-site plants
potentially contaminated by groundwater.
However, contamination is minimal and is not
expected to impact wildlife.

4.11.4 Conclusions

Conclusions are based on a comparison of
the analytical results with risk-based trigger
criteria, the determination of COPCs through the
qualitative risk assessment, and a comparison of
the results with the New Mexico cleanup standard
of 1000 mg/kg for Holloman AFB.

There does not appear to have been a
release from SWMU 63. The concentration of all
detected constituents are below both the risk-
based trigger criteria and the New Mexico TRPH
cleanup standard for Holloman AFB. In addition,
no COPCs were identified through the qualitative
risk-screen; therefore, it is highly unlikely that
these SWMUs pose a significant risk to human
health or the enviroment.

4.11.5 Recommendations

NFA is recommended for the SWMU; a
Class 3 permit modification request will be
completed by Holloman AFB to achieve NFA.

4-83
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412 SWMU 71—Building 1178A Waste that none of the contaminants exceeds health- °
Accumulation Area based criteria for ingestion and that it is highly
SWMU 71 is on Table 2 of Holloman unlikely that these SWMUs pose a significant risk

AFB's HSWA permit. The waste accumulation to human or ecological receptors. Risk from the

area was used as a less-than 90-day storage area ingestion pathway is generally greater than risk

and was in operation from 1955 to 1988. No from the inhalation of volatiles and fugitive dust,

previous investigation has been conducted. For and is, therefore, typically used to screen

this investigation five soil borings were drilled at contaminant concentrations.

the SWMU. Analytical results indicate that all

detected constituents are below risk-based trigger NFA is recommended for SWMU 71; a

criteria. In addition, no COPCs were identified Class 3 permit modification request will be

through the risk screen and all detected completed by Holloman AFB to achieve NFA.

constituents are below the New Mexico TRPH

cleanup standard of 1000 mg/kg for Holloman 4.12.1 SWMU Description

AFB, indicating that there has been no significant Physical Features—As shown in Figure

release from the SWMU. 4.12-1, SWMU 71 is located approximately 50 ft

west-southwest of Building 1178A.
Only one exposure pathway (inhalation of

votatiles in the ambient air) and one receptor (on- Unit Description—The SWMU consists
site workers) were idenfied through the qualitative of 3 concrete pads upon which 55-gal. drums were
risk assessment. The risk-based screen indicates stored. The two smaller pads are approximately 3

Building
1178 A

10712-R

SWMU 71

Building 1178A
Waste Accumulation
Area

071-B05
071—BO1®$@ 071-B03
OB
® 071-B04

\\ Asphalt \\

NORTH

071-B02

Gravel

Scale
0 10 20 30
e Ty
Feet

Figure 4.12-1. SWMU 71 Features and Sampling Locations
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by 3 ft, and are adjacent to a larger pad that is 3 by
7 ft. All three concrete pads are in good condition
and are currently surrounded by gravel. No
secondary containment structures are present.

Waste Description—The waste consisted
of paint, lacquer thinner, paint thinners (F005),
PD-680 solvent, and toluene (F005) mixed with
acetone (F003). These wastes were stored in a 55-
gal. drum that was picked up by Defense
Reutilization and Marketing Office (DRMO)
approximately once a week.

Release History—There is no record of
a release at the SWMU; however, some staining
on the pads indicates that a release may have
occurred.

4.12.2 Site Investigation and Results

Five soil borings were drilled at the
SWMU, as shown in Figure 4.12-1. Split spoon
samples were collected every 2 ft from the surface
to 6 ft bgl in the four outer borings, and from the
surface to groundwater in the central boring.
Each interval was logged and screened using an
OVM. Boring logs with screening results are
provided in Appendix D. Chemical analytical
samples were collected from the surface interval
in the outer four borings, and from the surface
interval and 16- to 18-ft and 20- to 22-ft intervals
in the central boring. A soil sample for
geotechnical analysis was collected from one of
the borings. Geotechnical results are provided in
Appendix E.

Geology and Hydrogeology

The subsurface conditions at SWMU 71
were defined by direct sampling and observation
of the drilling operations at the site. Boring logs
provide a detailed description of site stratigraphy.

Site lithology consists primarily of sand
and sandy silt interbedded with clay lenses
ranging in thickness from 1 to 2 ft. Groundwater

Holloman Air Force Base

R

occurs in sand at abl;réiimately 26 "fAt”bgl,
Groundwater in this part of the Base generally
flows to the south. R

Analytical Results :

All samples were analyzed for TRPH,
VOCs, nonhalogenated VOCs, and metals.
Summary analytical results are presented in Table
4.12-1. '

No organic constituents were detected at
concentrations exceeding trigger criteria. Several
organic  constituents were detected at
concentrations near or below detection limits.
Acetone and methylene chloride were detected in
most of the samples at levels near the detection
limit.

Arsenic was detected at concentrations
above UTLs for background in two samples.
However, no detected metals concentrations
exceed trigger criteria.

None of the detected constituents were
identified as COPCs through the risk-based
screen. TRPH was detected at concentrations
below detection limits in all of the samples.

4.12.3 Risk Assessment Results

A qualitative risk assessment was
conducted for SWMU 71 to help determine the
need for further investigation on the basis of
potential human health or ecological nsk.
COPCs, exposure pathways, and receptors were

‘identiﬁed.

Groundwater flow in this part of the Base
is to the south. Potentially contaminated ground-
water may reach Lost River Basin, but because of
the small size of the SWMU, minimal contami-
nation, and the depth to groundwater (about 26 ft),
impact is expected to be insignificant. Surface
water runoff drains to a low point in the parking
lot, though in the event of heavy rainfall, the
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Table 4.12-1
Analytical Results for Soil Samples—SWMU 71

pth ad Deptlhy

1 - Total Recoverable Petroleurn Hydrocarbons (mg/kg)

<DL (33.1) I <DL (34.7) | (33.3) (32.9£||

ﬂ SW8015 - Nonhalogenated Volatile Organics (mg/kg)

Acetone [8x10°) ND (5.55) ND (5.96) ND (5.58) ND (5.46)——“
“ Ethanol {NS}] 173KJ (6.97) 1.66 KJ (7.45) 2.12KJ (6.97) 2.11 KJ (6.83ﬂ|
II Isopropanol [NS1} 1.26KJ (1.3) ND (3.88) ND (3.63) 2.28] (3.55) II

Methy! ethyl ketone [4.8x10%) ND (3.94) ND (4.23) ND (3.96) ND (3.88) “

SW8240 - Volatile Organics (ug/kg) 4“

Acetone [8x10€) 124 (32.5) 276 (33.9) 13.4 BJ (19.7) 196 (31.8)

Methyl ethyl ketone [4.8x107}{ ND 4.31) ND (4.51) 4] (9.48) ND (4.22)

Methylene chloride [9.3x10%] 3.64 (1.82) 5.13 (1.9 1.09 BJ (2.8) 3.07 (1.78)

SW6010 - Metals (mp/kg)

Barium [84.36,560011 29.9 (0.0412) 24.9 (0.0605) 34.2 (0.0543) 326 (0.0543)

Chromium [6.6,8x10%] 3.57 (0.194) 3.25 (0.285) 3.42 (0.256) 3.5 (0.256)

SW7060 - Arsenic (mg/kg)

Arsenic [6.88,24] I 10.4 S (0.31) l 1.73 S (0.325) L 0.00117 SJ (0.307) I 3.68S (0.303)

SW7421 - Lead (mg/kg)

Lead [12.3,500] I 30.7 S (1.95) ‘ 3038 (2.3) l 0.931 S (0.0779) I 3248 (1.84)

SW7740 - Selenium (mg/kg)

Selenium [10.53,400]) I 3758 0.277) I 348 (0.293) I 3068 (0.274) [ 2728 (0.271)
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Table 4.12-1 (Continued)

(31.3)

(31.7)

Acetone [8x10° ND (5.44) ND (5.03) ND (5.14)

{ Ethanol [NS] 1.7KJ (6.81) 2.46 KJ (6.29) 2.19KJ (6.44)
Isopropanol {NS] ND (3.54) 1.44 KJ (3.27) 1.45KJ (3.35)

II Methyl ethyl ketone [4.8x10%) ND (3.87) ND (3.57) ND (3.65)
SW8240 - Volatile Organics (ug/kg)
Acetone [8x10%) 433 B (32.1) 8.27 BJ (30.5) 10.9 BJ (30.9) w
Methyl ethyl ketone [4.8x107] ND (4.27) ND (4.05) ND (4.11) ]l
Methylene chlotide [9.3x104] 4.65 (1.8) ND (1.71) 5.54 (1.73)
SW6010 - Metals (mg/kg)
Barium [84.36,5600] 43.6 (0.0566) 33.8 (0.0496) 41.7 (0.0477)
Chromium [6.6.8x10°] 4.97 (0.267) 4.26 (0.234) 9.6 (0.225)
SW7060 - Arsenic (mg/kg)
Arsenic [6.88,24] l 9.53 S (0.314) I 0.443 S (0.327) T 0.00256 S (0.203)

u SW7421 - Lead (mg/kg)
Lead [12.3,500} 1 424 S (1.91) I 25.18 (1.65) I 1.47 S (0.0511)
SW7740 - Selenium (mg/ke)
Selenium [10.53,400] 3218 (0.28) 2.098 (0.292) 2.518 (0.181)

Note: The UTLs and Subpart S action level are presented, respectively, in brackets [ J; [ ] = trigger criterion for organics; [, ] = UTL, RCRA

Subpart S action level.

( ) = Detection limit.

B = Analyte detected in associated blank analyses.

DL = Detection limnit.

J = Estimated concentration, analyte detected at concentration below the detection limit.

K = Not confirmed. Peak did not meet method identification criteria. Analyte not detected on other GC column.

ND = Not detected.
NS = Not specified.

S = Analyte concentration obtained using the MSA.
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potential exists for runoff to flow into the Lost
River Basin. However, constituent concentrations
would be diluted to negligible levels before
reaching the Basin, so, again, impact is expected
to be insignificant. There are no complete human
exposure pathways to groundwater or surface
water.

The potential for exposure to workers
near the site is low, since the site is very small,
covered with gravel and concrete, and is not in an
area of heavy pedestrian traffic. Base residents
are located approximately 5 miles away and are
not impacted by the SWMU. Because the SWMU
is very small and minimal contamination was
detected, inhalation of volatiles by nearby workers
is expected to be insignificant. Dermal contact
and incidental ingestion of soil are not expected,
since the SWMU is covered with gravel and
concrete.

COPCs were selected wusing the
methodology described in Attachment 1 of
Appendix C. Attachment 5 of Appendix C
presents the risk-based screening results for the
selection of COPCs. All constituent concentra-
tions in surface and subsurface soil are below
EPA Region III screening criteria, so there are no
COPCs for the SWMU.

Since there is no vegetation at or near
the SWMUs, direct exposure to ecological
receptors is not expected. Ingestion of plants

Table 2 RFI Report

potentially contaminated by groundwater and
inhalation of volatiles in the ambient air migrating
to off-site receptors may be complete exposure
pathways. However, because of the small size of
the SWMU and the low levels of contamination,
it is unlikely that these pathways contribute
significant to ecological risk.

4.12.4 Conclusions

Conclusions are based on a comparison of
the analytical results with risk-based trigger
criteria, the determination of COPCs through the
qualitative risk assessment, and a comparison of
the results with the New Mexico cleanup standard
of 1000 mg/kg for Holloman AFB.

There does not appear to have been a
release from the SWMU. The concentration of all
detected constituents are below both the nisk-
based trigger criteria and the New Mexico TRPH
cleanup standard for Holloman AFB. In addition,
no COPCs were identified through the qualitative
risk-screen; therefore, it is highly unlikely that
these SWMUs pose a significant risk to human
health or the enviroment.

4.12.5 Recommendations

NFA is recommended for SWMU 71; a
Class 3 permit modification request will be
completed by Holloman AFB to achieve NFA.

4-89
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413 SWMU 78—Trim Pad 3 Waste that none of the contaminants exceed health-based
“Accumulation Area - criteria for ingestion and that it is highly unlikely .

SWMU 78 is on Table 2 of Holloman that these SWMUs pose a significant risk to

AFB's HSWA permit. The waste accumulation human or ecological receptors. Risk from the

area was in operation from 1986 to 1990. No ingestion pathway is generally greater than risk

previous investigation has been conducted. For from the inhalation of volatiles and fugitive dust,

this investigation samples were collected from and is, therefore, typically used to screen

four soil borings at the SWMU. Analytical results contaminant concentrations.

indicate that all detected constituents are below

risk-based trigger criteria. In addition, no COPCs NFA is recommended for SWMU 78; a

were identified through the risk screen and all Class 3 permit modification request will be

detected constituents are below the New Mexico completed by Holloman AFB to achieve NFA.

TRPH cleanup standard of 1000 mgkg for '

Holloman AFB, indicating that there has been no 4.13.1 SWMU Description

significant release from the SWMU. Physical Features—As shown in Figure

4.13-1, SWMU 78 is located approximately 150

Only one exposure pathway (inhalation of ft west of the F117A Squadron Operations

votatiles in the ambient air) and one receptor (on- Facility.

site workers) were idenfied through the qualitative
risk assessment. The risk-based screen indicates

Drainage Ditch \ :

NORTH \

SWMU 78
Trim Pad 3
WAA

New Concrete 078-B02

\
\

\
Asphalt
@
078-801
Scale «
O 20 40 60 80 s
 _—— ] . b
Feet \ 2

Figure 4.13-1. SWMU 78 Features-and Sampling Locations
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Unit Description—The SWMU consists

of a sloping circular concrete pad approximately

150 ft in diameter on which 55-gal. drums and
400-gal. oil bowsers of waste oil had been stored.
The bowsers were on wheels and were positioned
over metal drip pans. The drums rested on wood-
en pallets. A portable, fully enclosed shed with a
570-gal. spill reservoir was located on the pad but
is no longer present. The shed was designed for
the safe storage of flammable fluids. The pad,
once weathered, cracked, and patched in places,
has been replaced with a new pad. The brick wall
previously constructed around a portion of the pad
near the drainage ditch has been removed.

Waste Description—Waste oils were
stored in drums and bowsers on the pad, and
waste oils and hydraulic fluid were stored in 55-
gal. drums within the shed.

Release History—There is no record of
a release from the SWMU, but staining was
observed on the former concrete pad near the
bowser and drum locations. Runoff from the site
followed the slope of the pad toward a drainage
ditch approximately 50 ft east of the pad.

4,132 Site Investigation and Results

Four soil borings were drilled at the
SWMU, as shown in Figure 4.13-1. Split spoon
samples were collected every 2 ft from the surface
to groundwater. Each interval was logged and
screened using an OVM. Boring logs with
screening results are provided in Appendix D.
Chemical analytical samples were originally to be
collected from the surface and every 5 ft to
groundwater, but groundwater was encountered at
approximately 3 ft bgl, so samples were collected
from the O- to 2- ft and 2- to 4- ft intervals in each
boring. A soil sample for geotechnical analysis
was collected from one of the borings. Geotech-
nical results are provided in Appendix E.

¥ Geology and Hydrogeology 3

The subsurface conditions at SWMU 78
were defined by direct sampling and observation
of the drilling operations at the site. Boring logs
provide a detailed description of site stratigraphy.

- Site lithology consists primarily of sandy
silt. Groundwater occurs in the sandy silt at
approximately 3 ft bgl. Groundwater in this part
of the Base generally flows to the southwest.

Analytical Results

All samples were analyzed for TRPH,
VOCs; and metals. Summary analytical results
are presented in Table 4.13-1.

Methylene chloride and acetone were
detected in most of the samples, but acetone was
also detected in associated method blanks, so its
presence in the samples is uncertain. No VOCs
were detected at concentrations above trigger
criteria.

No metals were detected at concentrations
above UTLs for background or above trigger
criteria. None of the detected constituents were
identified as COPCs through the risk-based
screen. No detected TRPH concentrations
exceeded trigger criteria.

4.13.3 Risk Assessment Results

A qualitative risk assessment was
conducted for SWMU 78 to help determine the
need for further investigation on the basis of
potential health risk. COPCs, exposure pathways,
and receptors were identified.

Groundwater flow in this part of the Base
is to the southwest. After heavy rains, surface
water runoff may flow to the sewage lagoons
south of the site. Since little, if any, contami-

nation was detected, groundwater and surface
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Table 4.13-1
Analytical Results for Soil Samples—SWMU 78

E418.1 - Total Recoverable Petroleum Hydrocarbons ( )

Hydrocarbons [1000] | <DL (33.4) <DL (353) | <DL (326) | <DL (35.8)
SW8240 - Volatile Organics (ug/kg)

Acetone 8x104 | 77.4 (167) 507B (854 | 612B (164 | 7528 (1.8)
Methylene chloride  [9.3x10% | 3.38 2.9) 13.8] (14.9) 4.05 (2.86) 4.32 (3.13)
SW6010 - Metals (mg/ke)

Barium 1843656001 | 334  (0.0461) | 404 (0.062) 499 (0.041) 207 (0.0614)
Cadmium mo] | <L 0228 | <DL 0307 | 03358 (020 | <pL (0309
Chromium 16.6.8x10* | 3.85 0.217) 5.33 (0.292) 9.34 (0.193) 337 (0.29)
SW7060 - Arsenic (mg/ke)

Arsenic 6.8824] | 365  (0.286) | 3.5 ©401) | 416 ©334) | 395 (0.317)
SW7421 - Lead (IEg/kg)

Lead [12.3.500] | 268SB  (0.0613) | 2045 (0086 | 104s  (©28) | 1295  (0.068)
SW7740 - Selenium (mg/kg)

Selenium 10.53,400] . X (0.304) . (0.254) 1.63 (0.241)

E418.1 - Total Recoverable Petroleum Hydrocarbons (mg/kg)

Hydrocarbons {1000} | <DL (34) <DL 36 | 717B (319 | <DL (36.2)
SW8240 - Volatile Organics (. )

Acetone 8x10% | 189 (1.71) 37.7 (1.82) ND 1.61) 18.1 (1.81)
Methylene Chioride  [9.3x10%] | 4.3 (2.98) ND (3.17) 429 (2.8) ND (3.14)
SW6010 - Metals (mg/kg)

Barium [84.36,5600) | 677  (0.0624) 345 (00473 | 368 (0053 | 266  (0.0479)
Cadmium 0] | <bL  (0.309) 03B (035 | 0269B (0263 | <DL  (0.237)
Chromium 16.6.8x104 | 7.18 (0.294) 3.94 (0.223) 7.69 (0.251) 476 (0.226)
SW7060 - Arsenic (mg/kg)

Arsenic 16.88,24] | 49 ©039%4) | 4.03 ©0376) | 3.69 ©319) | 346 (0.363)
SW7421 - Lead (mg/kg)

Lead (1235000 | 2835 (0.0845) | 1435 (00799 | 6945  (0188) | 1545  (0.107)
SW7740 - Selenium (mg/kg)

Selenium [10.53.400] | <DL ©3) | 231 ©282) | 296 024 | 362 (0.274)

Note: The UTLs and Subpart S action levels are presented, respectively, in brackets [ ]; [ ] = trigger criterion for organics; [ , ] = UTL, RCRA
Subpart S action level.

() = Detection limit.

B = Analyte also detected in associated blank analyses.

DL = Detection limit.

J = Estimated concentration, analyte detected at concentration below the detection limit.
ND = Not detected.

NS = Not specified.

S = Analyte concentration obtained using the MSA.

4-93 September 1997



Section 4—Phase I Investigation, Results, Conclusions, and Recommendations

Table 2 RFI Report

Holloman Air Force Base .

water are not expected to be impacted. There are
no complete pathways for groundwater or surface
water.

Workers near the unit are not expected to
be impacted by the minimal contamination
detected. - Base residents are
approximately 2 miles away and are not affected
by the SWMU.

COPCs were selected using the
methodology described in Attachment 1 of
Appendix C. Attachment 5 of Appendix C
presents the risk-based screening results for the
selection of COPCs. All constituent concentra-
tions in surface and subsurface soil are below
EPA Region III screening criteria, so there are no
COPC:s for this SWMU.

Animals may be exposed to contaminants
in soil and in standing water in the adjacent ditch
after sufficient rainfall. Potential exposure
pathways include inhalation of volatiles and
fugitive dust, ingestion of surface water in the
adjacent ditch, incidental ingestion of soil while
grooming and foraging, dermal contact with soils,
and ingestion of potentially contaminated plants.
However, because of the low levels of
constituents detected, the SWMU is unlikely to
pose a risk to wildlife.

4.13.4 Conclusions

Conclusions are based on a comparison of
the analytical results with risk-based trigger
criteria, the determination of COPCs through the
qualitative risk assessment, and a comparison of

located

the results with the New Mexico cleanup standard
of 1000 mg/kg for Holloman AFB.

There does not appear to have been a
release from SWMU 78. The concentration of all
detected constituents are below both the risk-
based trigger criteria and the New Mexico TRPH
cleanup standard for Holloman AFB. In addition,
no COPCs were identified through the qualitative
risk-screen; therefore, it is highly unlikely that the
SWMU poses a significant risk to human health or
the enviroment.

4.13.5 Recommendations

No visible contamination was present
above the water table. SWMU 78 was only active
from 1984 to 1987 and records kept during this
time were collected and maintained. No indication
that petroleum hydrocarbons (i.e., fuels, oils, etc.)
were stored at this site exist. Some solvents
containing VOCs were stored at the site but none
of the four samples analyzed for VOCs had
VOCs. Holloman AFB did analyze samples from
all four soil borings for VOCs. The only VOCs
detected were acetone and methylene chloride
with the highest results being 77.4 ppb and 13.8
ppb, respectively. Acetone was also blank
detected and methylene chloride is also a common
lab contaminant. With no VOCs detected in
samples taken directly above the water table, the
potential for groundwater contamination is mini-
mal and the likelihood that any migration could
occur does not appear to exist. Therefore, there is
no need to sample groundwater at SWMU 78.
Holloman AFB therefore recommends NFA for
SWMU 78.
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414 SWMU 91—Building 816 Washrack that none of the contaminants exceeds health-
SWMU 91 is on Table 2 of Holloman based criteria for ingestion and that it is highly
AFB's HSWA permit. Its period of operation is unlikely that this SWMU poses a significant risk
unknown. No previous investigation has been to human or ecological receptors. Risk from the
conducted. For this investigation, two soil ingestion pathway is generally greater than risk
borings were drilled in the potentially affected from the inhalation of volatiles and fugitive dust,
area immedialely surrounding the SWMU. and is, therefore, typically used to screen
Analytical results indicate that all detected contaminant concentrations.
constituents are below risk-based trigger criteria.
In addition, no COPCs were identified thrdugh the NFA is recommended for SWMU 91; a
risk screen and all detected constituents are below Class 3 permit modification request will be
the New Mexico TRPH cleanup standard of 1000 completed by Holloman AFB to achieve NFA.
mg/kg for Holloman AFB, indicating that there
has been no significant release from the SWMU. 4.14.1 SWMU Description
Physical Features—As shown in Figure
Only one exposure pathway (inhalation of 4.14-1, SWMU 91 is located approximately 20
votatiles in the ambient air) and one receptor (on- feet south of Building 816.

site workers) were idenfied through the qualitative
risk assessment. The risk-based screen indicates

A Building 816
NORTH
SWMU 91\\vASPh°”
Building 816 N
Washrack
———— 091-802
Curb
________ A
[
\\\‘~ Curb E
Gravel \\ !
i Scal
o cale -
g 0 16 20 30 40 Building 817
-  — __————]

Feat

. Figure 4.14-1. SWMU 91 Features and Sampling Locations
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Unit Description—The washrack con-
sists of a 15- by 25-ft concrete pad, curbed on two
sides and sloped to a catch basin that discharged
to an oil/water separator and waste oil tank. The
pad is currently in poor condition and cracking is
evident. A new oil/water separator of unknown
material and construction was installed in 1991
and the old unit is now used as a grit chamber.
The age and material of construction of the old
unit are also unknown.

Waste Description-—Washwater contain-
ing waste oil and fuel from cleaning vehicles and
equipment.

Release History—No previous investiga-
tion has been conducted at the site and no
information concerning spills is available. Each
end of the pad is open to the surrounding soil, and
the pad itself is in poor condition, with cracking
and evident deterioration, so the possibility of a
release is high.

4.142 Site Investigation and Results

Two soil borings were drilled at the
SWMU as shown in Figure 4.14-1. Split spoon
samples were collected every 2 ft to a depth of 6
ft bgl. Each interval was logged and screened
using an OVM. Boring logs with screening
results are provided in Appendix D. Chemical
analytical samples were collected from the
intervals with the highest headspace readings (0-2
ft in both borings). A soil sample for geotechnical
analysis was collected from one of the borings.
Geotechnical results are provided in Appendix E.

Geology and Hydrogeology

The subsurface conditions at SWMU 91
were defined by direct sampling and observation
of the drilling operations at the site. Boring logs
provide a detailed description of site stratigraphy.

Site lithology consists primarily of silty
sand. Groundwater occurs in silty sand approxi-

mately 5.5 ft bgl. Groundwater in this part of the «
Base generally flows to the southwest.

Analytical Results

Both samples were analyzed for TRPH,
VOCs, and metals. Summary analytical results
are presented in Table 4.14-1.

Acetone and methylene chloride were
detected in both samples, but were also detected
at similar concentrations in associated method
blanks, so their presence in the samples is
uncertain. No VOCs were detected at concentra-
tions above trigger criteria.

Barium and chromium were detected in
both borings at concentrations above UTLs for
background. However, none of the detected
concentrations of metals exceeded trigger criteria.

No detected constituents were identified
as COPCs through the risk-based screen, and
TRPH did not exceed trigger criteria.

4.14.3 Risk Assessment Results

A qualitative risk assessment was
conducted for SWMU 91 to help determine the
need for further investigation on the basis of
potential health risk. COPCs, exposure pathways,
and receptors were identified.

Groundwater in this part of the Base
flows to the southwest. Surface water runoff is to
the south toward sewage lagoons. There are no
complete pathways for surface water or
groundwater.

The surrounding area is a flight line,
either paved or graveled. On-site workers are not
expected to inhale fugitive dust or contact soil
because of the concrete pad and the gravel cover

- surrounding the wash rack. Inhalation of volatiles - -

- by on-site workers is expected to be minimal since

only two volatiles compounds were detected and
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Table 4.14-1 LTy
Analytlcal Results for Soil Samples—SWMU 91

‘E418.1 - Total Recoverable Petrolenm Hydrocarbons (mg/ke)
Hydrocarbons [1000] <DL (32) I <DL (30)
SW3§240 - Volatile Organics (ug/kg)
Acetone [8x109] 70.7 B (18.6) 87.5B (17.6)
Methylene chloride [9.3x104] 349B (2.64) 3.59B (2.5)
SW6010 - Metals (mg/kg)
Barium {84.36,5600] 101 (0.0525) 89 (0.0496) ||
Cadmium [80] 0.428 B (0.26) 0.427 B (0.246)
Chromium [6.6.8x10%] 12.6 (0.248) 11.6 (0.234) "
SW7060 - Arsenic (mg/kg) I
Arsenic [6.88,24] l 5.16 (0.376) [ 4.12 (0.32)
SW7421 - Lead (mg/ks)
Lead [12.3,500] l 8.018 (0.443) l 6.45 S (0.377)

| _SW7740 - Selenium (mg/kg)
Selenium [10.53,400] ] 0.942 § (0.284) | 0.319 S (0.242)

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ ); [ 1= trigger criteria for organics; [, } = UTL, trigger
criteria for inorganics.

( ) = Detection limit.

B = Analyte detected in associated blank analyses.
DL = Detection limit.

S = Analyte concentration obtained using the MSA.
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these were at extremely low concentrations. Main . - -

Base residents are located approximately 2 miles . -

from the SWMU and should not be impacted by

volatiles. Subsurface soil and groundwater were .~

not sampled, but they are unlikely to be affécted o

since surface contamination is minimal. Current-
ly, there are no compléte exposure pathways

involving subsurface soil or groundwater. If
construction were to take place, exposure to the
subsurface soil may occur. '

COPCs were selected using the method-

ology described in Attachment 1 of Appendix C.
Attachment 5 of Appendix C presents the risk-
based screening results for the selection of
COPCs. All constituent concentrations in surface
soil are below EPA Region III screening levels, so
there are no COPCs for this SWMU.

The SWMU itself does not provide
habitat for wildlife. Exposure may occur through
ingestion of plants potentially contaminated by
shallow groundwater; however, this is unlikely,
since there are no plants near the site, ground-
water movement is extremely slow, and surface
soil contamination is minimal, so groundwater is
probably not affected. On the basis of these

observations, wildlife are not expected to be at

- risk from the SWMU.

""4.14.4 Conclusions

~ Conclusions are based on a comparison of
the analytical results with risk-based trigger

" criteria, the determination of COPCs through the

qualitative risk assessment, and a comparison of
the results with the New Mexico cleanup standard
of 1000 mg/kg for Holloman AFB.

There does not appear to have been a
release from the SWMU. The concentration of all
detected constituents are below both the risk-
based trigger criteria and the New Mexico TRPH
cleanup standard for Holloman AFB. In addition,
no COPCs were identified through the qualitative
risk-screen; therefore it is highly unlikely that
these SWMUs pose a significant risk to human
health or the enviroment.

4.14.5 Recommendations

No TPH was detected in either sample
and no volatile or semivolatile organic compounds
were detected in the samples that were not blank
detected. Therefore, SWMU 91 is recommended
for NFA.
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415 SWMU 124—Building 752 Waste Oil
Tank

SWMU 124 is on Table 2 of Holloman
AFB's HSWA permit. The SWMU has been in
operation since 1964. No halon vapor monitoring
system is present and no previous investigation
has been conducted at the SWMU. For this
investigation, a surface soil sample was collected
from beneath the tank spigot. Analytical results
indicate that all detected constituents in the
surface soil are below risk-based trigger criteria.
In addition, no COPCs were identified through the
risk screen and all detected constituents in the soil
are below the New Mexico TRPH cleanup
standard of 1000 mg/kg for Holloman AFB,
indicating that there has been no significant
release from the SWMU.

To detemine the waste classification
(hazardous or nonhazardous) of the waste oil

contained in the tank, a sample was collected from
within the tank and analyzed for ignitability
(SW1010) and TCLP (SW1311). The analytical
results of the tank sample indicate that the waste
oil is not ignitable below 140°C, but that it is -

TCLP hazardous for trichloroethene (TCE). .- "

Only one exposure pathway (inhalation of
votatiles in the ambient air) and one receptor (on-
site workers) were idenfied through the qualitative
risk assessment. The risk-based screen indicates
that none of the contaminants exceeds health-
based criteria for ingestion and that it is highly
unlikely that this SWMU poses a significant risk
to human or ecological receptors. Risk from the
ingestion pathway is generally greater than risk
from the inhalation of volatiles and fugitive dust,
and is, therefore, typically used to screen
contaminant concentrations.

Scale

2Q 40 60

e

10728-R

SWMU 124

Building 752
Waste Oil Tank

124-A01

S e -

North

Figure 4.15-1. SWMU 124 Features and Sampling Location
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NFA is recommended for the surface soil -
beneath the SWMU; a Class 3 permit modifica- -

tion request will be completed by Holloman AFB
to achieve NFA. The contents of the tank,
estimated to be 25 gal. will be transferred to
DRMO and disposed of as hazardous waste.

4.15.1 SWMU Description

Physical Features—As shown in Figure
4.15-1, the waste oil tank is located approximately
150 ft west of Building 752, near the Base sewage
lagoons. The area surrounding the tank is covered
by gravel and soil.

Unit Description—The SWMU consists
of an aboveground steel tank with an approximate
capacity of 250 gal. The tank rests on a wooden
cradle over a concrete pad. No secondary con-
tainment structures are present.

Waste Description—The tank has
historically been used to store waste oil from
various vehicle and equipment areas near Building
752. Analytical results (Table 4.15-2) indicate
that ethyl benzene and TCE in addition to waste
oil, are currently being stored in the tank.

Release History—Although a small
release (approximately 10 gal.) was supposed to
have occurred at the site, no staining, except for a
very small area (approximately 1 ft diameter) was
seen during the RFI. The tank contents were
sampled and determined to be non hazardous
(Table 4.15-2). The following information was not
included in the 1994 Draft Final Phase 1 Table 2
RFI Report. The contents were removed from the
tank and disposed of in 1994. The tank was
subsequently turned in to DRMO to be recycled.
The small amount of stained soil detected during
the RFI was disposed of with the contents of the
tank and therefore the stained soil is no longer
present.

4.15.2 Site Investigation and Results

One surface soil sample was collected
beneath the tank spigot, as shown in Figure
4.15-1. The tank itself was also sampled to
characterize its contents for disposal purposes. A

S

sample for geotechnical analysis was also collec-

ted. Geotechnical results are provided in Appen-
dix E.

Geology and Hydrogeology

The geology and hydrogeology at SWMU
124 were not evaluated during the RFI. Because
of the closeness of the two units, however, the
conditions at SWMU 124 may be considered to be
similar to those at SWMU 155 (Sludge Drying
Beds). The lithology at SWMU 155 consists
primarily of sand and sandy-silt. Groundwater
occurs in sandy silt at a depth of 3 ft bgl and flow
to the southwest.

Analytical Results

The surface soil sample was analyzed for
TRPH, VOCs, semivolatile organic compounds,
and metals. Summary analytical results for the
surface soil sample are presented in Table 4.15-1.

No VOCs or semivolatile organic com-
pounds were detected at concentrations exceeding
trigger criteria. Several VOCs and semivolatile
organic compounds are estimated to be present at
concentrations below detection limits. TCE and
bis(2-ethylhexyl)- phthalate were detected at
concentrations above detection limits.

Lead was detected at a concentration
above UTL for background; however, no detected
metals concentrations exceeded trigger criteria.

To characterize the waste (hazardous or
nonhazardous) for disposal, the tank sample was
analyzed for VOCs, semivolatile organic com-
pounds, metals, and ignitability. Summary analy-
tical results for the tank sample, presented in
Table 4.15-2, were compared with TC levels
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Table 4.15-1
Analytical Results for the Soil Sample—SWMU 124

E418.1 - Total Recoverable Petroleum Hydrocarbons (mg/kg)

Hydrocarbons 11000] | 840 c09 ||
SW8240 - Volatile Organics (ug/kg) “
Methylene chloride 9.3x10%] 0.963 BJ (2.61)
Toluene [1.6x107) 0.7351 (2.48) "
Trichloroethene [NS] 5.32 (3.99) “
SW8270 - Semivolatile Organics (ug/g) "
Benzo(a)anthracene {.96] 0.0209 ) (0.0673) "
Chrysene [96] 0.0204 J (0.089) “
bis(2-Ethylhexyl)phthalate [50] 0.97 (0.182) f
SW6010 - Metals (mg/kg)

Barjum [84.36,5600) 53.9 (0.0507)
Cadmium [80] 0.831 B (0.251)
Chromium (6.6.8x10°] 11.7 (0.239)

Silver [0.73,400] 1.15B (0.16)
SW7060 - Arsenic (mg/kg)

Arsenic [6.88.24] l 274 (0.257)
SW7421 - Lead (mg/ke)

Lead {12.3,500] T 3368 (1.3)
SW7740 - Selenium (mg/kg)

Selenium — L_1=0.53,400] | 2_.__2{38 (0.229)

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ J; [ ] = trigger criterion for organics;

[, )= UTL, trigger criterion for inorganics.

( ) = Detection limit.
B = Analyte detected in associated blank analyses.

J = Estimated concentration, analyte detected at concentration below the detection limit.

§ = Analyte concentration obtained using the MSA,
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Table 4.15-2
Analtyical Results for the Sludge Sample—SWMU 124

SW8240 - Volatile Organics (ug/L)

Ethyl benzene 32200 (1250)
lﬁcmylene Chloride 2980 B aso |
Toluene 23100 (1250) "
Iﬁchlorocthene 9310 (2500) l
Xylene (total) 25800 (1250)
SW8270 - Semivolatile Organics (ug/g)
1,2-Dichlorobenzene 5.01 (0.607)
Il 1,3-Dichiorobenzene 28 0.552)
[| 1,4-Dichiorobenzene 3.29 (0.723)
" 2-Methylnaphthalene 147 (0.574)
[| 4-Methytphenot/3-Methylphenol ILIF (0.36)
" Acenaphthene 4.87 (0.632)
|| Anthracene 03451 0.754)
Il Benzo(a)anthracene 05717 0.588)
[| Butylbenzylphthatate 37 (1.8)
lgbenzofuran 7.09 (0.543)
Dibutylphthalate 2.89 (0.489)
lbis(Z-Eﬂxylhexyl)phthalate 59.6 2.62)
Fluoranthene 1.56 (0.583)
I;uorene 5.44 (0.453)
Naphthalene 97.3 (0.763)
[[ Prenanthrene 5.93 (0.652)
I Pyrene 2.04 (0.699)
| sw6010 - Metals (me/ike)
}Arsenic 312 (1.56)
Barium 2.58 (0.0573)
l[Cadmium 7.13 (0.284)
Chromium 70.2 0.27)
Lead 19.4B (2.45)
SW7471 - Mercury (mg/kg)
Mercury { 0.0196 B (0.0047)
SW7740 - Selenium (mg/kg)
Selenium { <DLS 0.28)
SW1020 - Ignitability (Closed-Cup) (°F)
Ignitability | >140 (NS)
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- Table 4.15-2
(Continued)

Note: Analyses were performed to characterize the contents of SWMU 124.

Detection limit.

Analyte detected in associated blank analyses.

4-Methylphenol and 3-methylphenol co-¢lute. Results reported are for the sum of both compounds.
Estimated concentration, analyte detected at concentration below the detection limit.

Analyte concentration obtained using the MSA.

)

»=mm

oo
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presented in Table 2-1 of the Waste Management
Plan (Radian, 1993) to determine whether the
contents are toxic.

4.15.3 Risk Assessment Results

A qualitative risk assessment was
conducted for SWMU 124 to help determine the
need for further investigation on the basis of
potential human health or ecological risk.
COPCs, exposure pathways, and receptors were
identified.

Groundwater flow in this part of the Base
is to the southwest. Surface water drains toward
Sewage Treatment Lagoons A and B. There are
no complete pathways for surface water or
groundwater.

There are no on-site workers, but there are
workers in nearby buildings, and the SWMU is
approximately 100 ft south of a jogging path, so
off-site workers and joggers could be exposed
through inhalation of volatiles and fugitive dust.
Workers could also be exposed through dermal
contact with soil. Main Base residents are
approximately one mile away and are not
expected to be impacted by the SWMU.

COPCs were selected using the
methodology described in Attachment 1 of
- Appendix C. Attachment 5 of Appendix C
presents the risk-based screening results for the
selection of COPCs. Only five constituents were
detected in the surface soil and all concentrations
are below EPA Region III screening criteria, so
there are no COPCs for this SWMU.

The area around the SWMU provides
habitat for wildlife. Potential exposure pathways
are inhalation of volatiles and fugitive dust, inci-
dental ingestion of soil while grooming or
foraging, dermal contact with soil, and ingestion

-« of contaminated plants. The sewage lagoons,
-+ Lake Stinky, and Lake Holloman are also used as

a drinking water source by wildlife. However, it
is unlikely that the low-level contamination
present would impact these water bodies or
wildlife. |

4.15.4 Conclusions

Conclusions for the soil are based on a
comparison of the analytical results with risk-
based trigger criteria, the determination of COPCs
through the qualitative risk assessment, and a
comparison of the results with the New Mexico
cleanup standard of 1000 mg/kg for Holloman
AFB. Conclusions for the waste oil contained in
the tank are based on a comparison of the
analytical results to TC regulatory levels
presented in Table 2-1 of the Waste Management
Plan (Radian 1993).

There does not appear to have been a
release to the soil from SWMU 124. The
concentration of all detected constituents are
below both the risk-based trigger criteria and the
New Mexico TRPH cleanup standard for
Holloman AFB. In addition, no COPCs were
identified through the qualitative risk screen;
therefore, it is highly unlikely that SWMU 124
poses a significant risk to human health or the
environment. The analytical results of the tank
sample indicate that the waste oil is not ignitable
below 140°C, but that it is TCLP hazardous for
TCE.

4.15.5 Recommendations

NFA is recommended for SWMU 124.
The waste oil tank, its non-hazardous contents,
and the small amount of stained soil (0.05 cubic
yards) were removed and disposed of
appropriately. This site has been inactive since
1991 and therefore is recommended for NFA.
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+

416 SWMU 136—Building 1119 Washrack

Drainage Pit

SWMU 136 is on Table 2 of Holloman
AFB's HSWA permit. The Building 1119
washrack was in use from 1980 to 1990. No
previous investigation has been conducted at the
SWMU. For this investigation, two soil borings
were drilled in the the potentially aftected area
immediately surrounding the SWMU. Analytical
results indicate that none of the detected
constituents, except TRPH, exceeds risk-based

_trigger criteria. A TRPH concentration above the
.New Mexico cleanup standard of 1000 mg/kg for

Holloman AFB was detected in two samples from
136-B01 located adjacent to °‘the  washrack,

indicating that a potential release has occurred. "

One exposure pathway (inhalation of
votatiles in the ambient air) and one receptor (on-

site workers) were idenfied through the qualitative -

risk assessment. The risk-based screen indicates
that none of the contaminants exceed health-based
criteria for ingestion and that it is highly unlikely
that the SWMU poses a significant risk to human
or ecological receptors. Risk from the ingestion
pathway is generally greater than risk from the
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Figure 4.16-1. SWMU 136 Features and Sampling Locations
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inhalation of volatiles and fugitive dust, and is,
therefore, typically used to screen contaminant
concentrations.

Although no COPCs were identified
through the risk-based screen, CNFA is
recommended for SWMU 136; the CNFA is
remediation of the TRPH-contaminated soil.

4.16.1 SWMU Description

Physical Features—As shown in Figure
4.16-1, SWMU 136 is located approximately 75
ft west-southwest of Building 1119.

Unit  Description—The  washrack
measures 12 by 21 ft and consists of a concrete
pad in poor condition with no secondary
containment structures. SWMU 136 consists of a
7- by 12-ft gravel covered soil area considered to
be a drainage pit to the south of the washrack.
When use of the washrack was discontinued, the
soil surrounding the pad was excavated to a depth
of 8 ft, inspected for visible contamination, and
then placed back in the excavation.

Waste Description—Rinsate containing
waste fuel and oils from washing trucks and
generators at the site. Rinsate was allowed to
wash to the south down the slope of the pad,
seeping directly into the gravel-covered soil area
considered to be the drainage pit.

Release History—No previous investi-
gation has been conducted at the site; however,
rinsates were released directly into the soil
periodically when the washrack was in use.

4.16.2 Site Investigation and Results

Two soil borings were drilled at the
SWMU as shown in Figure 4.16-1. Split spoon
samples were collected every 2 ft to groundwater.
Each interval was logged and screened using an
OVM. Boring logs with screening results are

provided in Appendix D. Chemical analytical -

samples were collected from the surface interval,
the interval intersecting groundwater, and the
interval with the highest headspace reading in
each boring. A soil sample for geotechnical
analysis was collected from one of the borings.
Geotechnical results are provided in Appendix E.

Geology and Hydrogeology

The subsurface conditions at SWMU 136
were defined by direct sampling and observation
of the drilling operations at the site. Boring logs
provide a detailed description of site stratigraphy.

Site lithology consists primarily of sand
and silty sand interbedded with clay lenses
ranging in thickness from 2 to 3 ft. Groundwater
occurs in silty sand approximately 20 ft bgl.
Groundwater in this part of the Base generally
flows to the west.

Analytical Results

All samples were analyzed for TRPH,
VOCs, and metals. One sample was analyzed for
semivolatile organic compounds because it was
visibly contaminated. Summary analytical results
are presented in Table 4.16-1.

Several VOCs were detected at
concentrations at or below detection limits. A
variety of VOCs, including 1,1,1-trichloroethane,

acetone, ethylbenzene, toluene, and xylenes, were

detected at elevated levels in some of the samples,
but none at concentrations exceeding trigger
criteria.

TRPH were detected in four samples. All
detected concentrations were below the New
Mexico TRPH cleanup standard of 1000 mg/kg
for Holloman AFB, except in the samples from 6-
8 ft and 14 to 16 ft at 136-BO1, which has TRPH
concentrations of 9360 mg/kg and 4150 mg/kg,
respectively. The elevated levels of TRPH
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Table 4.16-1
Analytical Results for Soil Samples—SWMU 136

E418.1 - Total Recoverabie Petroleum Hydrocarbons

Hydrocarbons [1000] 445 (28) 329 GL7
SW8240 - Volatile Organics (ug/kg)

1,1,1-Trichloroethane iNs; | 475 (2.33) 6230 (112) 953 (11.9) ND (2.83)
1.1-Dichloroethane _ {8x105 | ND (2.54) 38.6 (9.55) 67.2 (13) ND (2.19)
1,1-Dichloroethene  [1.16x10*] | ND (2.65) 456 (14.3) ND (13.5) ND (3.47)
Acetone 8x10¢ | 894 (81.2) 2360 (350) 733 ®33) | 129B1 (312
Benzene [2.4x109 | ND (.11 474 9.61) 6.13 (5.69) ND asy |
Carbon disulfide [8x109 | ND (2.95) 209 (14.4) 5391 (15.1) ND .
Ethyl benzene 8x109 | 0411  (1.01) 1270 ©.22) 260 (5.46) ND (2.02)
Methyl ethyl ketone  [4.8x107] | ND (7.85) 859 (8.49) 45.9 (40.1) ND (4.14)

Il Methylene chloride  [9.3x109 | ND 2.31) ND (14.5) 349 (11.8) 3.57 (1.75)

l Toluene (L6x107 | 1071 22 700 (9.48) 156 (11.3) ND as9 |
xylene (total) (L6x10%8 | 141 (4.96) 9270 (157) 992 (25.3) ND “09 ||
SW8270 - Semivolatile Organics (ug/g) "
2-Methylnaphthalene [NS] NA 48.5 (0.795) NA NA
Acenaphthene [4800] NA 2.15 (0.792) NA NA I
Anthracene 2.4x104 | Na 1.02 (0.641) NA NA I
Chrysene 96] | Na 0296] ___(0.795) NA NA ||
Dibenzofuran INs) | Na 5.19 (0.606) NA NA |l
Fluoranthene (3200} NA 0413]  (0.683) NA NA “
Fluorene {3200] NA 4.44 (0.567) NA NA
Naphthalene iNns; | Na 492 (0.691) NA NA |
Phenanthrene sy | Na 11.8 (0.887) NA NA
Pyrene 2400] | Na 1.29 (0.486) NA NA
SW6010 - Metals (mg/kg) )

Barjum [84.36.5600] | 120  (0.0554) 888 (00535 | 966  (00549) | 436  (0.0506)
Cadmivm 8o) | 05278 0275 | <DL 0265 | <DL ©2712) | <DL (0251)
Chromium 16.6,8x104 | 161 ©26) | 9.12B (0252 133 ©259) | 415B  (0.239)
SW7060 - Arsenic (mg/kg)

Arsenic 16.8824] | 2195  (0276) | 1885  (0657) | 3485  (0.524) | 08255  (0.318)
SW7421 - Lead (mg/kg)

Lead 1235001 | 176s  (0962) | 3995  (0.183) | 9555 (0292 | 164SB  (0.0804)
SW7740 - Selenium_(mg/kg)

Selenium [1053.400) | 1.48s  (0247) | 06155 (235 | os3s (018n | 1325 (0284
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Table 4.16-1 (Continued)

E418.1 - Total Recoverable Petroleum Hydrocarbons
Hydrocarbons [1000] <DL (344) | <DL (32.7)
[|_sws240 - Volatile Organics (ug/kg)
Il 1.1.1-Trichloroethane [NS] ND (3.06) ND (2.87)
I 1,1-Dichloroethane [8x109] ND (2.37) ND (2.23)
1,1-Dichloroethene [1.16x10%] ND (3.76) ND (3.53)
Acetone [8x109] 9.05 BJ (33.7) 29.5BJ [€1%))]
Benzene [2.4x104] ND (2.07) ND (1.95)
Carbon disulfide [8x10°] ND (5.52) ND (5.18)
Ethyl benzene [8x10°] ND (2.18) ND (2.05)
Methyl ethy! ketone [4.8x107] ND (4.49) ND (4.22)
Methylene chloride (9.3x10%] 10.6 (1.89) 13.1 (1.78)
Toluene [1.6x107] ND (2.04) ND (1.92)
Xylene (total) (1.6x10%) ND (4.43) ND (4.16)
SW6010 - Metals (mg/kg)
Barium [84.36,5600] 515 (0.0508) 35 (0.0508)
I cadmium (80] <DL (0.252) <DL (0.252)
| Chromium 16.6.8x104] 523 (0.24) 4.11 0.24)
|_sw7060 - Arsenic (mg/kg)
 Arsenic [6.8824] | 1518 0325 |  0686S (0.281)
SW7421 - Lead (mgfks)
Lead [123,500] | 253§ 0112 | 1558 (0.0985)
| SW7740 - Selenium (me/kg)
Selenium [10.53,400] 257 (0.29) 2.41SB (0.251)

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ ]; [ ] = trigger criteria for organics; [ , ] = UTL, trigger criteria for
inorganics.

Results greater than trigger criteria are shaded.

() = Detection limit.

B = Analyte detected in associated blank analyses.

DL = Detection limit.

J = Estimated concentration, analyte detected at concentration below the detection limit.
NA = Not analyzed.

ND = Not detected.

NS = Not specified.

S = Analyte concentration obtained using the MSA.
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correlate well with the distribution of stained soils
observed at the SWMU. During drilling, stained
soils were noted at 136-B01 beginning at 3 ft bgl
and continuing below the greundwater surface.
The staining was most prevalent from 3 to 16 ft,
becoming less stained deeper in the boring.
Although no surface staining was present, stressed
vegetation was noted in the direction of 136-B02
from the edge of the washrack near 136-BO1.
TRPH were detected in all of the samples from
136-B01 and in the surface sample from 136-B02,
but were only elevated above the standard of 1000
mg/kg where the staining was most prevalent at
136-BO1.

The contamination at this site was limited
to TPH at levels which do not pose a threat to
groundwater. Also, the limited number of volatile
and semi-volatile organic compounds detected in
soil samples from the site are all in the pg/kg
range and are adsorbed into the soil. Therefore,
the potential for groundwater contamination is
negligible and the need to sample groundwater
does not exist.

Barium, chromium, and lead were
detected at concentrations above UTLs for
background in several of the samples. However,
none of the detected concentrations of metals
exceeded trigger criteria.

4.16.3 Risk Assessment Results

A qualitative risk assessment was
conducted for SWMU 136 to help determine the
need for further investigation on the basis of
potential human health or ecological risk.
Potential exposure pathways, receptors, and
COPCs were identified.

Groundwater in this part of the Base
flows to the west. Surface runoff also flows to the
west. There are no complete pathways for
groundwater or surface water. The surrounding
land is used as a storage area for generators,

trucks, and trailers. The soil around the washrack -
was reportedly removed when use of the washrack
ceased.

The potential receptors are on-site
employees. The only potential exposure pathways
to employees are through inhalation of volatiles
and fugitive dust migrating from the SWMU, and
limited dermal contact with and incidental
ingestion of soil while working at the washrack.
Residents in the Main Base area are too far away
to be impacted by volatiles, and there are no other
complete pathways to these residents.

COPCs were selected using the
methodology described in Attachment 1 of
Appendix C. Attachment 5 of Appendix C
presents the risk-based screening results for the
selection of COPCs. All constituent concentra-
tions in surface and subsurface soil are below
EPA Region III screening criteria, so there are no
COPC:s for this SWMU.

The area is fenced, but small animals
may still gain access. Wildlife could be exposed
through ingestion of plants potentially contaminat-
ed by groundwater or soil. However, groundwater
is approximately 20 ft deep, and the area is not
widely vegetated. Furthermore, since plants near
the SWMU are sparse and the fraction of the diet
obtained near the SWMU very low, ingestion of
potential contaminants in plants is expected to be
insignificant. Wildlife could be exposed through
incidental ingestion of soil. -However, the area
offers only limited habitat, and few contaminants
were detected in surface soil, so this pathway is
also unlikely to pose a risk.

4.16.4 Conclusions

Conclusions are based on a comparison of
the analytical results with risk-based trigger
criteria, the determination of COPCs through the
qualitative risk assessment, and a comparison of
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the results with the New Mexico cleanup standard -

of 1000 mg/kg for Holloman AFB. : -~

A release to the soil has occurred at

SWMU 136; however, the impact of the units is
minimal. The primary concern is the TRPH
concentrations of 9360 mg/kg (6-8 ft) and 4150
(14-16 ft) in the soil at Boring 136-BOI.
However, TRPH concentrations in the overlying
soil and adjacent borings were all less than 445
mg/kg, suggesting that TRPH contamination is
restricted to a small area. The other soil analytical
results do not provide strong evidence that a
release of other constituents has occurred.

4. 16 5 Recommendations =7 ' ilows spnisee

- CNFA is recommended; the condmon of
NFA is remediation of TRPH-contaminated soil.
The following information was not included in the
1994 Draft Final Phase I Table 2 RFI Report. The
remediation is being accomplished using a
bioventing system. The Final Construction Work--
plan for the SWMU 36, Building 1119 Washrack
Drainage Pit Soil, Bioventing System, Holloman
Air Force Base, New Mexico, May 1997 was
approved in July 1997. The system has been
operational since May 1997 and is anticipated to
operate through 1998 at which time confirmation
borings will be taken to document that site soil
TPH levels are less than 1000 mg/kg.
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4.17 SWMU 155—Sludge Drying Beds

SWMU 155 is on Table 2 of Holloman
AFB's HSWA permit. The sludge drying beds
were an active phase in Holloman AFB's
wastewater treatment system from the 1950s until
1982, at which time the sewage lagoons became
the main wastewater treatment process. No
historical data exist for SWMU 155. However,
the nearby sewage lagoons have been extensively
investigated. For this investigation, 2- and 4-ft-
deep trenches were dug across the sludge drying
beds, and three hand auger samples were collected
from the most visibly contaminated areas in each
trench. Analytical results indicate that all
detected constituents, with the exception of
beryllium, are below trigger criteria. Detected
concentrations of beryllium, however, are within
normal basewide background levels. The results
of the qualitative risk assessment indicate that,
although beryllium was identified as a COPC,
slightly elevated levels of beryllium are highly

unlikely to pose a significant risk to human health
or the environment. NFA is recommended. A

Class 3 permit modification request will be
completed by Holloman AFB to achieve NFA.

4.17.1 SWMU Description

Physical Features—As shown in Figure
4.17-1, SWMU 155 is located approximately 100
ft west of Building 752. As-built drawings were
used to locate the area, since the drying beds
themselves have been removed.

UnitDescription—The SWMU consisted
of three sludge drying beds, each approximately
50 ft wide by 150 ft long. While in operation,
sludge was pumped from the bottom of the Imhoff
tanks to the unlined beds, where it remained until
dry. When the drying beds were deactivated in
1982, all of the sludge, the associated plpmg, and
the concrete berms were removed.

Parking! —
,—Trench Area Building
] 752
} |
L b )
North fr - - i i
b o ¥
iy | _1155-a03 i— SWMU 155
¥ | ® }155-406 !|  Sludge Drying Beds
! : 1 1 :
H‘ j| /;: /"’ _Buried Imhoff Tgr_\l_(s
oa— 4 —y P f Jomke
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E ! i 155-A02 E : \ \\ /’ ‘\\
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Figure 4.17-1. SWMU 155 Features and Sampling Locations
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Waste Description—While in operation,
wastewater potentially containing sanitary wastes
and de minimis quantities of dissolved
hydrocarbons, solvents, industrial cleaners, paint
stripper, methanol, acetone, and formaldehyde
were processed by the wastewater treatment
system. Based on the waste status determination
provided by NMED and EPA, Region VI for the
wastes contained in the treatment lagoons, the
wastes managed in the sludge drying beds are not
listed waste.

Release History—There is no record of
a release at the site. However, the potential for
past releases is high, since the unit was not lined
and a release further into the soil beneath the
SWMU would not be visible.

4.17.2 Site Investigation and Results

' Two- and 4-ft-deep trenches were dug
transecting the former sludge drying beds. Three
hand auger samples were collected from the most
visibly contaminated areas in each trench. A soil
sample for geotechnical analysis was also
collected. Geotechnical results are provided in
Appendix E.

Geology and Hydrogeology

The subsurface conditions at SWMU 155
were defined by direct sampling and observation
of the trenching operations at the site. Site
lithology consists primarily of sand and sandy silt.
Staining and a strong petroleum odor were noted
from 1 to 4 ft during trenching activities at the
site. Groundwater occurs in sandy silt
approximately 3 ft bgl. Groundwater in this part
of the Base generally flows to the southwest.

Analytical Results

All samples were analyzed for VOCs,
nonhalogenated VOCs, semivolatile organic
compounds, organochlorine and organophos-
phorus pesticides, chlorinated herbicides, PCBs,
sulfide, cyanide, and metals. Summary analytical

results are presented in Table 4.17-1.

All detected concentrations of VOCs were
below trigger criteria. Most of the VOCs detected
were at concentrations near or below detection
limits. Acetone was detected in four samples, but
at concentration below trigger criteria.
Ethylbenzene and xylenes were detected at ppm
levels in the sample from 155-A05, which was
collected from the 4-ft-deep trench. Cyclohexanes
were also detected in this sample as tentatively
identified compounds (TICs).

No semivolatile organic compounds were
detected at concentrations above trigger criteria.
Several semivolatile compounds were detected in
the sample from 155-A05, nearly all at
concentrations below detection limits.

All detected concentrations of pesticides
and herbicides are below trigger criteria.
Pesticides and herbicides were detected in most
samples, but almost all were at concentrations
below detection limits, or were not confirmed on
the second gas chromatograph (GC) column, so
their presence and concentration are uncertain.
The pesticides and herbicides whose identity and
concentration were confirmed by analysis on a
second GC column are at least one order of
magnitude less than the trigger criteria.

Silver, vanadium, and mercury were
detected at concentrations above background
UTLs in several samples. In the sample from 155-
AO05, chromium, copper, and zinc were also
detected at concentrations above background
UTLs. However, all of the detected metals (with
the exception of mercury) occur naturally in
background soil at the Base and none of these
metals, except beryllium, exceed trigger criteria.

No cyanide was detected at this SWMU,
but sulfide was detected in 155-A05. No trigger
criterion is specified for sulfide in soil.
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Table 4.17-1
Analytical Results for Soil Samples—SWMU 155

SW8015 - Nonhalogenated Volatile Organics (mg/kg)

Acetone 8x10*]] ND (5.73) ND (5.93) ND 83 | ND (6.19)
Methyl ethyl ketone _ [4.8x104)]  ND (4.07) ND 4.21) ND (414 | ND (4.4) Jl

“ SW8240 - Volatile Organics (ug/kg)
1,1-Dichloroethene  [1.16x10*)]  ND (3.69) ND (2.99) ND 29) | ND (3.08)

i Acetone 8x10°1] 15613 (33.1) 18.6 B (1.75) 24B (173 | 61.2B (1.81) “

|B=nzene 2.4x104] ND (2.03) ND (2.01) ND 1.99) | o711y 2.08) |
Carbon disulfide 8x109] ND (5.41) 4.69 (3.02) 4.41 29 | ND a1y |

[ Chioromethane (54x10°]] ND (2.92) 0.593 J (2.84) ND 28) | ND (2.93) “
Ethyl benzene 8x109] ND (2.14) ND (1.93) ND a9 | ND (1.99)
Methyl ethyl ketone  [4.8x10]]  7.07 (4.4) ND (1.78) ND a6 | 7192 as3) |
Methylene chloride  [9.3x10]]  ND (1.86) ND (3.05) ND (3.02) | 542B (3.149)

|f Toluene [1.6x10"]l  ND .01 ND (1.99) ND 196 | ND (2.05)
Xylene (total) 1.6x104] ND (4.35) ND (4.25) ND 4.2) ND (4.38)
SW8240 - Volatile Organics TICs (pg/kg)
Isopropyl alcohol [NS] NA 10 (NS) NA NA

l Tetrahydrofuran sl 10 (NS) NA NA NA
SW8270 - Semivolatile Organics (uz/g)
1,4-Dichlorobenzene  [292]] ND (0.0317) ND (0.0323) ND 0.0322) | ND (0.0332)
2-Methylnaphthalene (NS}  ND (0.0327) ND (0.0334) ND 0.0333) | ND (0.0343)
Acenaphthene [4800] ND (0.0327) ND (0.0334) ND 00332) | ND (0.0342)

| Anthracene 2.4x10]  ND (0.0264) ND (0.027) ND ©0.0268) | ND (0.0277)
Chrysene 961} ND (0.0327) ND (0.0334) ND 0.0333) | ND (0.0343)

W bis(2-EthylhexyDphthalate [50}]  ND (0.0669) ND (0.0684) ND ©.068) | ND (0.0701)

[l Fiworanthene 3200)] ND (0.0282) ND (0.0288) ND 0.0286) | ND (0.0295)

Il Fuorene 3200]] ND (0.0234) ND (0.0239) ND 00230 | ND (0.0245)

FNaphthalene insil  ND (0.0285) ND (0.0291) ND (0.0289) | ND (0.0298)
Phenanthrene ins1]  ND (0.0366) ND (0.0373) ND ©.037) | ND (0.0383)

[l Pyrene 24001] ND (0.02) ND (0.0205) ND 0.0203) | ND (0.021)
SW8080 - Organochlorine Pesticides and PCBs (ug/kg)
4,4-DDD 290171] ND (21.6) ND @221 143 ] 218 | ND (22.8)
4,4-DDE 20591 ND 4.32) ND (0.441) 0877  (0.436) | ND (4.56)
4.4-DDT 12059]] ND (6.21) ND (0.634) 1.51 ©.627) | ND (6.55)

|[Dicldrin 43.75]] ND (432) ND (0.524) 0888  (0.518) | ND (4.56)
Endosulfan II insi]  ND (16.2) ND a66) | 00252K) (0409 | ND 17.1)

[ Endosulfan suifate iNns)f  ND (11.7) ND (129) | 0.0905KJ  (1.18) ND (12.3)

Il Endrin aldehyde ins)]  ND (9.89) ND (1.01) 0235KJ  (0.999) | ND (10.4)

“Hejtachlor epoxide {76921 ND (297 3.64 P 0303) | 0.0613P3  (0.3) ND (3.13)
gamma-Chiordane iNnsi)]  ND (3.24) ND 0248) | 0.195P]  (0.245) | ND (3.42)

| SW8140 - Organophosphorus Pesticides (ug/kg)

[l Dizzinon 7.2x104]] ND (12.8) 2.12) (13.3) 134 129 | ND Q17

Il Ethoprop nsi]  ND (10.2) 8.19KJ (8.78) 363KI (852 | ND 21)
Fensulfothion iNsy] 493 p) (14.4) 43K (13.6) 323K (132) | ND (311)
Methy! azinphos msi| 21K (12) ND (12.4) ND 2.0 | ND (13)
Methvl parathion px104] ND (LD 112 KI (230) 7LOKI (223 ND (8.12)
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Table 4.17-1 (Continued)

g3 rus Pesticides (ug/kg) (continue
Naled [NS] ND (563) ND (11.7) 9.51 KJ (15.1) 5.97 KJ (12.2)

Phorate ) [1.6x10" ND (25.4) 1.01 KJ (22.9) 1.03 KJ (22.2) ND (550)
Tetrachlorvinphos [2.9x10°]] 1.37KJ (11.5) 1.01 KJ (11.9) ND (11.6) ND (249)

SWB150 - Chlorinated Herbicides (ug/kp)

24,5-T 8x10%] 5.4PI (17.2) 6.43 P (17.8) 6.17P1 . (17.5 | 3.08P1  (17.9)
Dicamba 2.4x10%] ND (2.62) ND @.71) ND 266) | ND (2.73)
Dichloroprop ins)| 29.2p3 (46.8) 22.4 P] (48.5) 197P) @475 | 123P1  (488)
MCPA 4x10] 5100K31 (8570 ND (8870) ND 8690) | ND (8930)
MCPP st ND (2410) ND (2500) ND 2450 | ND (2510)
SW6010 - Metals (ma/kg)
Barium (84.36,5600]]  50.5 00488 | 406 (0.0514) (0.0536) | 42 (0.0525) “
I Beryitium 14,16} i 0126 (0.0523) 0.125  (0.0534)
Chromium 16.6.8x104]  5.46 (0.228) 4.82 (0.242) 6.1 0253 | 593 (0.248)
Cobalt syl 3 (0.437) 1.38 (0.463) 1.23 0489 | 163 (0.474)
 Copper 14.84,2960]] 1.72B (0.207) 1.46 B (0.219) 4.58 0229 | 2.48 (0.224)
Filver [0.73.400]] <DL (0.153) <DL (0.162) 1.98 0.169) | 0238B  (0.166) ||
Vanadium 115465601 16.8 (0.36) 13.4 (0.382) 14.8 ©.398) | 213 ©39) ||
(| Zinc [20.25,2.4x10']] _ 8.95 (0.243) 6.26 (0.258) 882 (0269 | 109 (0264 ||
" SW7060 - Arsenic_(mgfkg)
Arsenic (6.8824]] 165 ©.633) | 376 ©78n | 27 ©752 | 1095  (0.568)

“ SW7421 - Lead (mg/ks)
Lead 123,500l 176 B 0305 | 976 o3y | 27 0313 | 252B (0412

SW7471 - Mer:
IMercury {-0.0006,241}

<DL 00162) | <DL 001670 | <DL (00164 | <DL (0.017D)
SW7740 - Selenium ) it
Selenium [10.53,400)] 1.86 ©0226) | 261 ©281) | 261 ©0269 | 182 0.203) ||
SW7841 - Thallium |
Thallium 113)] <DL ©.186) | <DL ©0231) | <pL  ©221) l0.151SB  (0.0835) I
SW9030 - Total Sulfide )
Sulfide iNs){ <pL (338 | <DL 345 | <DL 34 | <DL 356) |l
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Table 4.17-1 (Continued)

SW8015 - Nonhalogenated Volatile Organics ( )

Acetone [8x10°] ND (7.22) ND (5.56)

Methy! ethyl ketone [4.8x104 ND (5.13) ND (3.95)
SW8240 - Volatile Organics (ug/ke)

1,1-Dichloroethene (1.16x104 89.8 (81.8) ND (2.9)

Acetone [8x10°] ND (131) 28.5 an I
Benzene [2.4x10" 9341 (113) ND (1.95) ““
Carbon disulfide (8x109 53] (106) ND (2.93)
Chloromethane [5.4x10°) ND (87.4) ND (2.76) i
Ethyl benzene [8x10¢) 878 (74.9) ND (1.87) It

fl Methyl ethyl ketone [4.8x107) ND 327 431 1.73) i

methylene chloride 9.3x104 ND (126) ND (2.96)

{l Toluene (1.6x107 50.8 47 ND (1.93)

li Xylene (totat) [1.6x10%] 2090 (146) ND 4.12)
SW8240 - Volatile Organics TICs (pg/kg)

Alkyl cyclohexane [NS] 5000 (NS) NA

[l cyciohexane INS] 200 (NS) NA

l SW8270 - Semivolatile Organics (ug/g)

| 1.4-Dichlorobenzene o2 009487 (©.107) ND 0o |

IF-Methylnaphthalcne [NS] 113 (0.111) ND ©.0324) ||
Acenaphthene (4800] 0221 (0.111) ND 00323 It

{l Anthracene 24x109] 005377 (0.0894) ND (0.0262)

l Chrysene 961l 0065117 0.111) ND 00324) It
bis(2-EthylhexyDphthalate [50) 0.496 (0.227) ND 00663 |
Fluoranthene (32000}  0.0663) (0.0954) ND ©.0279)  H
Fluorene (3200} 1.08 0.0791) ND 0023y |
Naphthalene [NS] 1.7 (0.0964) ND (0.0282) il
Phenanthrene (NS} 0.948 (0.124) ND ©.0362 |
Pyrene {2400] 0.0773 (0.0678) ND (0.0198) ﬂ
SW3080 - Organochlorine Pesticides and PCBs (u )

l 4,4-DDD [2917) 285 (126) ND (21.4) {

{{4.4-DDE 12059] ND (18.9) ND (4.28) “

ll4.4-DDT [2059] ND (36.2) ND (6.15)

|| Dietdrin [43.75] ND (29.9) ND copp |
Endosulfan II [NS) ND (94.3) ND (16) i
Endosulfan sulfate {NS] ND (68.1) ND (11.6)

Endrin aldehyde [NS) ND (51.7) ND (9.8)
Heptachlor epoxide [76.92] 6.11 PJ (17.3) ND (2.94)
gamma-Chlordane " [NS] 8.62) (18.9) ND (3.21)
SW8140 - Organophosphorus Pesticides (ng/kg)

Diazinon (7.2x10°) ND (307) 1.39 KJ (26.3)
Ethoprop INS] ND (203) ND (515)
Fensulfothion [NS] ND (344) ND (725) |
Methyl azinphos [NS] ND (716) ND (607) |
Methy! parathion [2x104 ND (180) ND (379) It
Naled [NS] ND (360) 778 KJ (11.4) 1l
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Table 4.17-1 (Continued)

140 - Organophosphorus Pesticides (ug/kg) (continued)

Phorate [1.6x10] ND (609) ND (1280)

Tetrachlorvinphos [2.9x10%] ND (276) ND . (581)

SW8150—Chiorinated Herbicides (ug/kg)

24.5-T [8x10°) 7.35 (4.06) 271 P] (16.9)

Dicamba R24xio]  0937KI (3.09) ND (2.58)

Dichloroprop [NS] 23 PJ (55.2) 10.9 PJ (46) |

MCPA [4x10%] ND (10100) ND (8420) |

MCPP [NS] 8370 P (2850) 8860 KJ (8940)

SW6010 - Metals (mg/ke)

Barium [84.36,5600] (0.0634) 60 (0.0464)
fl Beryllium [.4,.16] 0.117 (0.0472)

Chromium [6.6,8x10) 8.48 (0.299) 5.3 (0.219)

Cobalt [NS] 2.08 B (0.572) 1.64 B (0.418)

Copper [4.84,2960] 593 0.271) 279 (0.198)

Silver {0.73.400] 3.42 (0.2) 0.265B (0.147)

Vanadium (15.46,560] 19 (0.471) 14.5 (0.345)

Zinc [20.25.2.4x10°] 31.4 (0.319) 8.96 (0.233)

SW7060 - Arsenic (mg/kg)

Arsenic 6.8824]]  0737s (0.685) | 299§ (0.687)

SW7421 - Lead_(mg/kg)

Lead 112.3.5001] 8.13 (0.442) i 3.5 (0.404)

SW7471 - Mercury (mg/kg)

Mercury iNs241] 00357 (0.019) | 0.03 0.016)

SW7740 - Selenium (mg/ks)

Selenium [10.53,4001 } 2.23 (0.245) | 228 (0.245)

SW7841 - Thallium_(mg/kg)

Thallium (11.33] 00953 SBJ ©100 | 007775B] ©.1)

SW9030 - Total Sulfide (mg/kg)

Sulfide (NS} 80.1 38.9 <DL 33.4

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ 1; [ ] = Trigger criterion for organics; [, ] = UTL, trigger
criterion for inorganics.

Results greater than trigger criteria are shaded.

( ) =Detection limit.

B = Analyte detected in associated blank analyses.

DL = Detection limit.

J = Estimated concentration, analyte detected at concentration below the detection limit.

K = Not confirmed, peak did not meet method identification criteria. Analyte not detected on other GC column.

NA = Not analyzed.

ND = Not detected.

NS = Not specified. )

P = Analyte concentration not confirmed. Results from primary and secondary GC columns differ by more than a factor of 3.
S = Analyte concentration obtained using MSA.
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4.17.3 Risk Assessment Results

A qualitative risk assessment was
conducted for SWMU 155 to help determine the
need for further investigation on the basis of
potential human health or ecological risk.
COPCs, exposure pathways, and receptors were
identified.

Groundwater flow in this part of the Base
is to the southwest. Surface water runoff may
flow into Sewage Treatment Lagoon B. There are
no on-site workers, but there are workers in
nearby buildings, and a jogging path is located
approximately 100 ft from the SWMU. The
SWMU consists of an area of bare soil where
sludge drying beds used to rest. It is not
vegetated. Off-site workers and joggers could be
exposed through inhalation of volatiles and
fugitive dust. Workers could also be exposed
through dermal contact with soil. The Main Base
area is approximately 1 mile away, so Base
residents are not expected to be impacted by the
SWMU.

COPCs were selected wusing the
methodology described in Attachment 1 of
Appendix C. Attachment 5 of Appendix C
presents the risk-based screening results for the
selection of COPCs. All constituent concentra-
tions in surface and subsurface soil, with the
exception of beryllium, are below EPA Region III
screening criteria; therefore, beryllium is the only
COPC identified for this SWMU. However, even
though beryllium was identified as a COPC, it is
naturally present in Base background soils at
concentrations greater than concentrations
detected at this SWMU.

If surface water reaches the lagoons and
lakes, wildlife may be exposed through inhalation
of volatiles from water, ingestion of contaminated
surface water at the sewage lagoons and Lakes
Holloman and Stinky, incidental ingestion of soil
at the lake edges, and ingestion of potentially

contaminated plants. Because contamination is .+

subsurface, direct contact with constituents is not
expected to be significant. . v

4.17.4 Conclusions

Conclusions are based on a comparison of
the analytical results to risk-based trigger criteria,
the determination of COPCs through the
qualitative risk assessment, and a comparison of
the results to the New Mexico cleanup standard of
1000 mg/kg for Holloman AFB.

Stained soils noted from 1 to 4 ft bgl
during trenching at SWMU 155 indicate that there
has been a release from the SWMU. Analytical
results of soil samples collected from within the
stained interval, however, indicate that all
detected constituents, with the exception of
beryllium, are below trigger criteria. Although
beryllium exceeds trigger criteria, it does not
exceed the range of detected basewide
background levels for beryllium, and is unlikely to
pose a risk to human health or the environment.

In support of these findings, the EPA has
issued a policy directive that provides the
opportunity for potentially contaminated media to
be excluded from the listed waste definition. This
policy, known as the "contained-in" policy and
outlined in a letter provided in Appendix A of the
Waste Management Plan (Radian, 1993), states
that if the listed waste constituent concentrations
are below relevant health-based levels (HBLs) the
contaminated media (soil) will not be considered
to contain hazardous wastes. This guidance, in
support of the analytical results and the findings
of the qualitative risk assessment, indicate that
although a variety of constituents were detected at
SWMU 155, all detected constituents are below
the HBLs presented in Table 2-2 of the Waste
Management Plan, and the contaminated soil
associated with SWMU 155 may be considered
nonlisted waste.
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4.17.5 Recommendations

NFA is recommended; a Class 3 permit -

modification request will be completed by
Holloman AFB to achieve NFA. In the future, if
further action is required, SWMU 155 can be

addressed in conjunction with the ongoing sewage °
lagoons investigation and remediation program.
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4.18 SWMU 156—Imhoff Tanks

SWMU 156 is on Table 2 of Holloman
AFB's HSWA permit. The Imhoff Tanks operated
from 1950 to 1982. No previous investigation has
occurred at SWMU 156. However, the nearby
Sewage Lagoons have been extensively
investigated. - For this investigation four soil
borings were drilled at the SWMU, and a sludge
sample was collected from one of the tanks to
characterize its contents. Analytical results
indicate that all detected constituents, with the
exception of beryllium, are below trigger criteria.
The results of the qualitative risk assessment
indicate that, although beryllium was identified as
a COPC, slightly elevated levels of beryllium
alone are highly unlikely to pose a significant risk
to human health or the environment. NFA is
recommended. A Class 3 permit modificatioin
request will be completed by Holloman AFB to
achieve NFA.

4.18.1 SWMU Description

Physical Features—SWMU 156 is
located approximately 30 ft south of Building 752.
The outline of the Imhoff Tanks is visible beneath
a gently sloping mound of fill dirt that is intended
to cover the tanks.

Unit Description—The SWMU consists
of five cylindrical concrete tanks with diameters
of approximately 26 ft, and depths of 24.5 to 42 ft.
The Imhoff Tanks operated as in-ground units to
remove sludge from the primary sewage received
from throughout the Base. The sludge was
pumped from the bottom of the Imhoff Tanks to
the sludge drying beds (i.e., SWMU 155). The
water was collected by an underground piping
system and discharged into the Sewage Lagoons.

Waste Description—While in operation,
wastewater potentially containing sanitary wastes
and de minimis quantities of dissolved
hydrocarbons, solvents, industrial cleaners, paint
stripper, methanol, acetone, and formaldehyde

“through reinforced concrete.

were processed by the wastewater treatment
system. Based on the waste status determination _
provided by NMED and EPA, Region VI for the
wastes contained in the treatment lagoons, the
wastes managed in the imhoff tanks are not listed
waste.

Release History—There is no record of
a release at the site. Sewer-like waste was
observed in the soil boring to the west of the tanks
during drilling operations at the SWMU; this
waste 1s believed to be the result of a break in the
sewer line that flows from Building 752 and not
from a release from SWMU 156.

4.18.2 Site Investigation and Results

Four soil borings were drilled at the
SWMU, as shown in Figure 4.18-1. Split spoon
samples were collected every 2 ft from the surface
to the bottom of the nearest tank. Each interval
was logged and screened using an OVM. Boring
logs with screening results are provided in
Appendix D. Chemical analytical samples were
originally to be collected at a depth of 4 ft bgl, at
groundwater, and at a depth of the bottom of the
nearest Imhoff tank. According to as-built
drawings, the depth to the bottom of the
westernmost tank is 24.5 ft, and the depth of the
other four tanks is 42.0 ft. The depth to
groundwater (3 ft) of the second originally scoped
sample, however, coincided with one another;
therefore, the second sample was collected from
the most visibly contaminated interval, if
encountered. A soil sample for geotechnical
analysis was collected from one of the borings.
Geotechnical results are provided in Appendix E.

Attempts to drill borings in the Imhoff
Tanks to collect sludge samples were unsuccessful
because internal structures made of reinforced
concrete are still in place, and hollow stem auger
technology is not appropriate for auger drilling
Instead, a hand
auger was used in place of hollow stem tech-
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Figure 4.18-1. SWMU 156 Features and Sampling Locations
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nology in an attempt to collect the sludge
samples from the tanks. It was not possible to
reach the bottom of the tanks because of the
presence of intermediate concrete structures.
However, these structures in the western most
tank were found to have a sludge residue, so a
sludge sample was collected from the western
most tank using a hand auger. No sludge residue
was encountered in the other four tanks.

Geology and Hydrogeology

The subsurface conditions at SWMU 156
were defined by direct sampling and observation
of the drilling operations at the site. Boring logs
provide a detailed description of site stratigraphy.

Site lithology consists primarily of sand,
sandy silt, and clay. Large gypsum crystals are
found in the clay units. Groundwater occurs in
silty clay approximately 3 ft bgl. Groundwater in
this part of the Base generally flows to the
southwest.

Analytical Results

All samples were analyzed for VOCs,
semivolatile organic compounds, nonhalogenated
VOCs, organochlorine and organophosphorous
pesticides, PCBs, chlorinated herbicides, and
metals. Summary analytical results for soil
samples are presented in Table 4.18-1. Summary
analytical results for the sludge sample are
presented in Table 4.18-2.

No organic compounds were detected at
concentrations above trigger criteria. Several
volatile, semivolatile, and nonhalogenated volatile
organic compounds were detected at
concentrations below detection limits. Methyl
ethyl ketone and/or acetone were detected in
several samples, but acetone was also detected at
similar concentrations in some associated method
blanks, so its presence in the samples is uncertain.

Reported acetone results near the detection limit
are likely due to low-level laboratory
contamination.  Carbon disulfide, methylene
chloride, 2-methyl-naphthalene, and several TICs
were detected in the samples, but
concentrations below trigger criteria.

at

A variety of organochlorine pesticides and
organophosphorous  pesticides, chlorinated
herbicides, and PCBs were detected at
concentrations at or below detection limits. In
most cases, these results were not confirmed by
the second GC column analysis. Seventeen
organochlorine pesticides results were confirmed
at concentrations above detection limits. None of
these compounds was detected at concentrations
above trigger criteria.

Ten metals, including chromium,
vanadium, and zinc, were detected at
concentrations above UTLs for background.
However, none of the detected concentrations of
metals, except beryllium, exceeded trigger
criteria. Beryllium was detected at a maximum
concentration of 1.87 mg/kg in the sample from
40 to 42 ft at Boring 156-B04; the trigger criteria
for beryllium is 0.16 mg/kg.

4.18.3 Risk Assessment Results

A qualitative risk assessment was
conducted for SWMU 156 to help determine the
need for further investigation on the basis of
potential human health or ecological risk.
COPCs, exposure pathways, and receptors were
identified.

Groundwater flow in this part of the Base
is to the southwest, and may reach the Sewage
Lagoons and Lakes Holloman and Stinky.
Surface water runoff may flow into Sewage
Lagoon B. There are no on-site workers, but there
are workers in nearby buildings, and a jogging is
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SW801Ss - Nonhalogenated Volatile Organics (mg_g)

Table 4.18-1
Analytical Results for Soil Samples—SWMU 156

Acetone [(8x107] ND (5.04) ND ©6.21) ND @.9) ND )
" Ethanol [Ns] ND (1.06) ND (1.31) ND (1.04) ND .06 |f
Isopropanol INS] ND (3.28) ND (4.09) ND (3.19) 1.6] 626 |
| Methyt ethyt xetone [4.8x10%) ND (3.58) ND 4.41) ND (3.48) ND (3.56)
| _sws240 - Volatite Organics (:g/ke)
[l Acetone 8x10 | 48.5B @05 | 13.6BX1  (34.9) 11.3 B (29.9) 159 (61.3)
| carbon disuifide [8x10¢] ND (4.99) 19.4 X (5.69) ND (4.88) ND (4.94)
| Methyt ethyt ketone [4.8x10] 6.77 (4.06) ND X (4.63) ND Gon | 34181 @.02)
Il Meytene chioride [9.3x10] ND (1.71) ND X (1.95) ND (1.68) 2.42 (1.7
trans-1,2-Dichloroethene [1.6x10%] ND (3.33) 553X (3.79) ND (3.25) ND (3.3)
SW8240 - Volatile Organics TICs (ygﬂ(g)
Il 1sopropyt atcohol st | Na ]  na NA 100 (NS)
| sws270 - semivolatite Organics (ug/g)
|| 2-Methylnaphthalene INS] ND (0.0304) ND (0.0346) ND ©098) | ND (0.0301)
leenzofuran INS] ND 0.0232) ND (0.0264) ND ©027 | ND (0.0229)
Phenanthrcne NS] ND (0.034) ND (0.0386) ND ©.0333) | ND (0.0336)
SW38080 - Organochlorine Pesticides and PCBs (ug/kp)
4,4'-DDD 12917) 22.9 0.991) ND 22.5) 0.386)  (0.983) 183 (9.98)
4 4'-DDE [2059] 2 (0.198) ND @.5) ND 0.197) 21.6 @
4 4'-.DDT [2059] 4.9 (0.285) ND (6.46) ND (0.283) ND (2.87)
| Atdrin a7 | 0.667 (0.0991) ND (2.25) ND 0.0983) | ND (0.998)
“ Endosulfan sulfate iNs | 00571 (0.537) ND 122 | oossx1  (0.532) ND (5.4)
Endrin R4X109 | o3k (0397 ND (15.9) ND (0.696) ND 1.07)
{l Endrin aidehyde INS] ND ©.372) ND (10.3) | 0332KI (0369 | 295K1 (4.5
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Table 4.18-1 (Continued)

rganochlorine Pesticides and PCBs (ug/kg) (Continued)

| Heptachtor s6l | 000s4P1  (0.12) ND @.7) ND ©.119) ND a2y |
Heptachlor epoxide 176.92] 0.292 0.136) ND (3.09 | 00712P1 (0135 | 063P1 (137
alpha-Chlordane [NS] 10.1 (0.661) ND (15) ND (0.655) 6.69 (6.65)
delta-BHC [NS] 0.878 0.0743) ND (1.69) ND (0.0737) 6.22 (0.748)
gamma-Chlordane INS] 15.2 (0.149) ND (3.37) ND 0.147) 12 (1.5)
SW38140 - Organophosphorus Pesticides (ug/ki
Diazinon [7.2x104] 1211 (12.1) ND Q73) ND 12 ND 43)
Ethoprop S| | amxs (8.01) ND (10.9) 3.72KJ (.92) ND (193)
Fensulfothion ws) | 337k (12.4) ND (15.3) 3.68 KI (12.3) ND en)
Methy! azinphos [NS] ND (11.4) ND (12.8) ND (11.2) ND 228)
Methyl parathion [2x10] ND (10.5) ND (160) ND (10.4) ND 2 ||
Naled INS) 1K (14.2) 14KJ (16) 8.35 KJ (14) ND (284)
Tetrachlorvinphos 2.9x10% | 0471KI  (5.19 ND (245) ND (10.8) ND @18)
SW8150 - Chlorinated Herbicides (ug/kg)
2,4,5-T [8x10°] ND (16.3) ND (18.1) ND (15.9) 3.4P) (15.6)
2,4-DB (6.4x10% | 147K 25.2) ND (28.1) ND 24.7) ND (24.3)
Dicamba [2.4x109) ND (2.48) ND 216 | 0009K1 (42 ND (2.38)
Dichloroprop wsi | 108p (44.2) 7.89 PJ 49.2) 13.8 PJ @3.2) 36 CJ (499)
Dinoseb 8109 | 8201 (24.9) ND Q1.7 ND 24.3) ND 23.9)
MCPP iNs] | 7860 K3 (8600) 880K  (9570) | 7960KI (8400 ND 2190)
SW6010 - Metals (m_gl_!g)
Antimony (728321 | < DL* (1.72) < DL* (1.93) < DL* (1.52) <DL* (133
Barium 84.36,5600] 18.9 (0.0578) (0.0457) (0.0399)
Beryllium L.4,.16] 0.0539B  (0.0588) . (0.04¢ {0.0408)%
Cadmium (80] <DL (0.286) ©0.227) (0.198)

fl chromium [6.6,8X10%) 9.19 (0.243) 3.88 ©0.272) 8.38 (0.216) 5.55 ©.188) |
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SW6010 - Metals (mglln_ﬂContinued)

#: Depth-End Depth (

Table 4.18-1 (Continued)

Cobalt INS] 2.29 (0.464) 117 ©.521) 2.43 ©412) | 1778 ©36)
Copper (4.84,2960] 4.19 0.22) 179 (0.246) 1.77 (0.195) 1.51 ©.17)
Vanadium [15.46,560] 19 (0.382) 127 (0.429) 18.2 (0.339) 12.2 (0.296)
Zine (20.25,2.4x10] 19.6 (0.259) 3.19 (0.29) 18.2 (0.23) 12.9 ©0.2)
SW7060 - Arsenic (mg/kg)

Arsenic (6.8824] | 1.35B ©0.635) | <DL ©0683) | 626 ©.553) | 2245 (0518
SW7421 - Lead_(mg/kg)

Lead 112.3,500) | 5345 ©147) | 0783s  (0.0805) | 5645 (0158 | 297  (0.416)
SW7471 - Mercury (mglkg?

Mercury [0.000624) | <DL ©0015 | 00357B  ©o017) | 00404B (00148 | <DL  (0.015)
SW7740 - Selenium _(mg/kg)

Selenium (1053400} | <DL ©2n | 025 ©249 | <bpL ©198) | 1.9 (0.185)

SW7841 - Thallium (mg/kg)

Thallium

(11.3]

Depth-End Depth (it

SW3015 - Nonthalogenated Volatile Organics (mg/kg)

(0.186)

< DL

(0.201)

0.462 B

(0.162)

Acetone [Bx10%] ND (5.07) ND (4.95) ND (5.29) ND 5.12)

Ethanol INS) ND (1.07) 195K]  (6.19) 1.86KJ (6.5 ND (1.08)

Tsopropanol (NS] ND (3.3) ND (3.22) ND (3.41) ND 633 |l
Il Methy! ethy! ketone [4.8x10°) ND 3.6) ND @.51) ND (.12) ND a6y |
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Table 4.18-1 (Continued)

SW8240 - Volatile OIEQDICS (ggkg)

Acetone 8x109 | 14.5B (30.7) 723 B (29.9) 25.9 B (31.2) 9.1 BJ @)

Carbon disulfide [8x10¢] ND (5.02) ND (4.89) ND (5.09) ND (5.07)

Methyl ethyl ketone [4.8x107] ND (4.08) ND (3.98) 4.8 (4.14) ND @.13)
" Methylene chloride 19.3x104 4.58 (1.72) ND (1.68) ND (1.75) ND (1.74)

trans-1,2-Dichloroethene {1.6x10%) ND (3.35) ND (3.26) ND (3.4) ND (3.38)
| sws240 - Votatite Organics TICs (ug/kcg)

1,2,4,5-Tetraniethyl-benzene INS] NA NA 10 (NS) NA

Methyl-naphthalene [NS} NA NA 7 (NS) NA

SW8270 - Semlivolatile Olanlcs Lp._g_/_g_)

2-Methylnaphthalene INS] ND (0.0305) ND (0.03) 0.047 (0.0309) ND (0.0303)

Dibenzofuran INS] ND (0.0232) ND ©.0229) | 001671  (0.0235) ND (0.0231)

Phenanthrene [NS) ND (0.034) ND ©.0335) | 00303  (0.0345) ND (0.0339)

SW8080 - Organochlorine Pesticldes and PCBs (ug/kg)

4,4-DDD 297 | o.6077 ) ND (1.98) ND 205 | 0718K1 (.02
" 4,4'-DDE (2059} ND 0.201) ND (0.396) ND (3.07) ND (0.403)

4,4'DDT 2059] | 0.128K1  (0.263) ND ©.57) ND .89 | 0200K1  (0.529)
{l Audrin [41.17] ND ©.1) ND (0.198) ND (2.05) ND (o.zoz)Jl

Endosulfan sulfate Ns] | o24axi 0s43) | ooty Loy ND Ly | 0383KI  (1.09)

Endrin [2.4x10%) ND ©.71) ND (1.4) ND (14.5) ND (1.43) 4,

Endrin aldehyde INS] ND (0.459) ND (0.908) ND (9.39) ND 0.924)

Heptachlor [156] ND ©.121) ND (0.239) ND (2.48) ND (0.244)
ILHeplachlor epoxide 76921 | o0.0121 KI ©.1) ND (0.273) ND 2.82) ND ©.277)
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Table 4.18-1 (Continued)

SW8080 - Organochlorine Pesticides and PCBs («g/kg) (Continued)

alpha-Chlordane (NS} ND (0.668) ND (1.32) ND (13.7) ND a3 |
delta-BHC INS] ND 0.0752) ND 0.149) ND (1.54) ND ©.15) |
gamma-Chlordane INS] ND (0.15) ND (0.297) ND (.07) ND (0.303)
SW8140 - Organophosphorus Pesticides (1g/kg)

Diazinon [7.2x104] ND (12.2) ND (121) ND 48) | 0839KI  (24.8)
Ethoprop INS] | 4.19K1 (9.74) 26.1 KJ (96) 18.7KJ aom | sasxs o) |
Fensulfothion s | 375ks (13.7) ND (135) ND e’y | sesxs a3 |
Methyl azinphos INS] ND (11.5) ND (113) ND (233) ND (11.5) "
Methy! parathion [2x10*] ND (10.6) ND (104) 377K 215) ND (10.6)
Naled NS} | 107K (10.7) 61 KJ (106) 27.8KJ @18) ND (14.3) II
Tetrachlorvinphos [2.9x10%) ND a1 ND (108) ND @3 | Lok qy
SWB8150 - Chlorinated Herblcides (ug/kg) i
2,4,5-T B0y | 34am (15.9) 588P1  (15.9) 133P1  (165) | 6.79P as) I
2,4-DB 6.4x10%] ND e | 218k @ ND (25.6) ND (24.9) _Il
Dicamba [2.4x10%) ND (2.42) ND 2.42) ND 2.51) ND @.44)
Dichloroprop iNs] | 9.081 (508) 169P]  (43.2) 99.2] (526) 62.51 (512)
Dinoseb 8x104) ND (24.4) ND (24.3) ND (25.2) ND (24.6)
MCPP INs] | 7es0k3  (8420) ND (2230) ND (2310) ND (2250)
SW6010 - Metals (mg/kg) "
Antimony (72832) | < DL* (1.65) < DL* (1.67) < DL* (1.9) < DL* (1.3)
Barium [84.36,5600] (0.0495) (0.0502) (0.0571) (0.039)
Beryllium [.4,.16] 63 0503) 0.0511 , 058 : 0386}
Cadmium 80} | 027 ©245) | 0265B  (0.249) <DL ©283) | <pL (0.9
Chromium [6.6,8x10°] 10.3 0.233) 11.8 0.237) 12.4 0.269) 7 ©.184) |
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Dépth-End Depth (ft)
SW6010 - Metals (mg/ks! (Continued)

Table 4.18-1 (Continued)

[l covan (NS 2.29 (0.464) 1.17 0.521) 2.43 ©412) | 1778 (0.36)
Copper (4.84,2960) 4.19 0.22) 179 (0.246) 3.77 (0.195) 3.51 ©.17)
Vanadium [15.46,560] 19 (0.382) 12.7 (0.429) 18.2 (0.339) 12.2 (0.296)
Zinc 20.25,2.4x10] 19.6 (0.259) 3.19 (0.29) - 18.2 0.23) 12.9 ©0.2)
SW7060 - Arsenic (mg/_li)

Arsenic [6.88,24] | 1.35B ©635 | <bL ©.683) | 626 ©.553) | 2245  (0.518)
SW7421 - Lead_(mg/kg)

Lead 112.3,500] | 5.345 ©.147) | o783s (00805 | 5645 ©158) | 297 (0.416)
SW7471 - Mercury (mg/kg)

Mercury ‘ [0.000624] | < DL ©015) | 003578 o017y | 0049aB  oum | <pL o015
SW7740 - Selenium (muln) .

Selenium 110534001 | < pL ©27 | 025 ©249 | <pL ©198 | 1.9 (0.185)

SW7841 - Thallium (mg/__kg)

SW8015 - Nonhalogenated Volatile Organics (mw)

(0.186)

< DL

(0.201)

(0.162)

0.0788 SB  (0.0761)

Acetone [8x10°} ND (5.07) ND (4.95) ND (5.24) ND (5.12)
Ethanol [NS} ND (1.07) 1.95 KJ (6.19) 1.86 KJ (6.55) ND (1.08)
Isopropanol [NS] ND (3.3) ND (3.22) ND (3.41) ND (3.33)
Methy! ethyl ketone {4.8x10%] ND (3.6) ND (3.51) ND 3.72) ND 3.64)
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Table 4.18-1 (Continued)

Acetone Bx109 | 347B (31.4) 473B (31.1) 14.4 B (36.8)
Carbon disulfide 8x10¢] ND (5.13) ND (5.09) ND (6.01) |
Methy! ethyl ketone [4.8x107] ND 4.17) ND 4.14) ND (4.89)
Methylene chloride 9.3x10] ND (1.76) ND (1.75) ND (2.06)
trans-1,2-Dichloroethene [1.6x109] ND (3.42) ND (3.39) ND (4.01)
SW8270 - Semivolatile Organics (_u_gﬁ)
2-Methylnaphthalene (NS] ND (0.0308) ND (0.0306) ND (0.0365)
Dibenzofuran INS] ND 0.0235) ND (0.0234) ND (0.0278)
Phenanthrene INS] ND (0.0344) ND (0.0342) ND (0.0408)

l SW8080 - Organochlorine Pesticides and PCBs (ug/kg)
4,4'-DDD [2917] 6.39 (2.04) 116 2.02) 116 Q.4
4,4'-DDE [2059] 2.57 (0.408) 4.06 ©405) | 0.412) (0.48)
4,4'-DDT 2os9} | 021K1  (0.536) ND 0.582) ND (0.691)
Aldrin [41.17) ND (0.204) ND (0.202) ND (0.24)
Endosulfan sulfate INS] | 0.25K) a1y | 0186k (1.1 0.288 KJ (1.3) "
Endrin (2.4x10%] ND (1.45) ND (1.43) ND RE)
Endrin aldehyde INs] | 0436K1  (0.935) ND ©.927) ND (L1 I
Heptachlor 156] ND (0.247) ND (0.245) ND 0.29) |
Heptachlor epoxide [76.92] ND ©281) | 0.0476P7 (0278 | 0241P3  (0.33) |
alpha-Chlordane (NS) ND (1.36) ND (1.35) ND (1.6) |
delta-BHC NS ND 0.153) ND (0.152) ND 0.18) f
gamma-Chlordane INS] | 003953  (0.306) 01641  (0.304) ND (0.36) I

Hoday [y Z 9198l
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SW8140 - Organophosphorus Pesticides (»g/kg)

Table 4.18-1 (Continued)

" Diazinon (7.2x104 ND (123) 0.737 KI 25) 248K1  (29.4)
Ethoprop iNs; | 26.6x0 (98.2) 929KI  (9.79) ND 9.55) ,
Fensulfothion st | 263K (138) 506K]  (13.8) 774K1  (162)
Methyl azinphos INS] ND (116) ND (.5 4.03KJ (33.7) i
Methyl parathion [2x104) ND 107) ND (10.6) 4.95KJ (12.5) I
Naled INs] | e12xs (108) ND (14.4) ND (16.9) fi
Tetrachlorvinphos [2.9x10% ND (1) 1.53 B (11) 1.73 B (13) ||
SW8150 - Chlorinated Herbicides (ng/kg)
2,4,5.T Bx10% | 723P (16.5) 7.01 PJ (16.2) 7.15 PY (19.3) f
2,4-DB [6.4x10°} ND (25.6) ND @5.1) 58K (26.9) I
Dicamba [2.4x109] ND 2.51) ND 2.47) ND 2.93) |
Dichloroprop ins; | 2060y (44.8) 39.3] (516) 18.8 PJ (52.4) II
Dinoseb 8x10*] ND (25.2) ND (24.8) ND (29.5)
MCPP INS] ND (2310) ND (2270) ND 2700)
SW6010 - Metals_(mg/ke)
Antimony 728323 | <pL* (1.75) < DL* (1.75) 296*B (1.9
Barium [84.36,5600] 68.3 (0.0524) 63.7 (0.0524) 0.058)
“ Beryllium L4,.16] Ald) 0s33) 1l oss2 o8 870011 0.059) 0
Cadmium 0] | 0308 (0.26) <DL ©259) | 0393B  (0.288) l
“ Chromium 6.6,8x10] 11.8 (0.247) 17.6 (0.247) 17.5 0.274) "
Cobalt INS] 2.75 (0.472) 3.25 (0.472) 4.04 (0.523)
Copper [4.84,2960] 6.3 (0.223) 6.79 (0.223) 8.07 (0.248) "
Vanadium [15.46,560] 23.5 (0.389) 21.3 (0.389) 22.6 (0.431)
Zine [20.25,2.4x10] 27 (0.263) 332 (0.263) 495 ©.292) "
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Table 4.18-1 (Continued)

SW7060 - Arsenic (n}g/l(ﬂ

Arsenic [6.88,24] | 3.6 ©0763 | 2.7 ©67) | 17 ©.95 | f
SW7421 - Lead (mg/kg) |
Lead (12.3,5000 | 7.285 ©0387) | 1488 ©313 | 1165 048y | i‘
SW7471 - Mercury (mg/kg)

fl Mercury 0000624) | <pL o5y | <pL o5y | <pL o8y |

Il SW7740 - Selenlum (mg/kg)

fl selenium [10.53,400 [ 1.8 ©23) | 134 ©21) | <pL (00108 |
|| swisa1 - Thaltium _(me/icg)

II Thallium [11.3] I 0.238 SB (0.0794) ] 0.245 SB

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ 1; [ ] = trigger criteria for organics; [ , ] = UTL, trigger criteria for inorganics.

0.396 SB (0.0989)

Results greater than trigger criteria are shaded.

- () = Detection limit.

* = Value considered suspect; refer to the Informal Technical Information Report (ITIR).
B = Amalyte detected in associated blank analyses.
DL = Detection limit.

~ F = Interference or coelution suspected.

J = Estimated concentration, analyte detccted at concentration below the detection limit.

K = Not confirmed, peak did not meet method identification criteria. Analyte not detected on other GC column.
NA = Not analyzed.

ND = Not detected.

NS = Not specified.

P = Analyte not confirmed. Results from primary and secondary GC columns differ by more than a factor of 3.
S = Analyte concentration obtained using the MSA.

X = Recovery for the internal standard used to quantitate this concentration was low.,

woday 1Y T 39l
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Section 4—Phase I Investigation, Results, Conclusions, and Recommendations
Holloman Air Force Base Table 2 RFI Report

Table 4.18-2
Analytical Results for the Sludge Sample—SWMU 156

SW8240 - Volatile Organics (ug/kg)

Acetone 1010 (28) "
Methylene chloride 5.8B (1.4) II
SW3270 - Semivolatile Organics (ug/g) “
Benzo(a)anthracene 0.0557 (0.0277) "
Benzo(a)pyrene 0.0447 (0.0349) “
Benzo(b)fluoranthene 0.0723 F (0.0353)
Benzo(g.h.i)perylene 0.0212 (0.034) "
Benzo(k)fluoranthene 0.0723 F (0.0444) “
Chrysene 0.0494 (0.0366) "

“ bis(2-Ethylhexyl)phthalate 1.07 (0.0748) "

| Fluoranthene 0.0919 (0.0315) "
Indeno(l1,2,3-cd)pyrene 0.0205 J (0.0267) I
Phenanthrene 0.0377) (0.0409)
Pyrene 0.0673 (0.0224)
p-Chloroaniline 0.268 (0.0446)
SW8270 - Semivolatile Oggg'cs TICs (.g/2)

" Molecular sulfur ‘ 1 (NS)
SW8080 - Organochlorine Pesticides and PCBs (ug/kg) il
4,4-DDD 35.5 (24.1 “
4.4'-DDT 9.63 (6.94) II
Dieldrin 106 P (4.83) “
Endosulfan sulfate 1.71 KJ (13.1)
Endrin 13.9KJ (17.1)

} Endrin aldehyde 3.82KJ (11.1)
Heptachlor epoxide 21P (3.32)

“ alpha-Chlordane 14.3 P (3.92)
gamma-Chlordane 229P (2.71)
SW8140 - Organophosphorus Pesticides (ug/kg)

“ Ethoprop T/kg 88.3KJ (115)

I Fensulfothion 36.3 KJ (162)

“ SW8150 - Chlorinated Herbicides (u.g/kg)

“ 2,4-D 34.5KJ (46.6)

I Dichloroprop 85.1 P (53.6)

I Dinoseb .84 KJ (31.8)
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Holloman Air Force Base

Table 4.18-2 (Continued)

SW6010 - Metals (mg/kg)

Barium 432 (0.0575)

Beryllium 0.0835 (0.0585)

Cadmium 0.476 B (0.285)

Chromium 10.2 B (0.271)
l cobart 0.842 (0.519)

Copper 16.6 B (0.245)

Silver 17.7 (0.182)

Vanadium 13.4B 0.427)

Zinc 26.6B (0.289)

SW7060 - Arsenic (mg/ks)

Arsenic | 074 (0.289)

SW7421 - Lead (mg/kg)

Lead [ 10ss 0341)

SW7471 - Mercury (mg/kg)

Mercury l 0.303 B (0.0182)

SW7740 - Selenium (mg/kg)

Selenium I 2.16 S (0.219)

SW9012 - Total Cyanide (mg/kg)

Cyanide ‘ 0914 B (0.35)

SW9030 - Total Sulfide_(mg/kg)

Sulfide

l 90.4 (37.8)

Note: Analyses were performed to characterize the contents of SWMU 156.

()= Detection limit.

B = Analyte detected in associated blank analyses.

DL = Detection limit.

] = Estimated concentration, analyte detected at concentration below the detection limit.

K = Not confirmed, peak did not meet method identification criteria. Analyte not detected on
other GC column.

ND = Not detected.

NS = Not specified.

P = Analyte not confirmed. Results from primary and secondary GC columns differ by more than
a factor of 3.

S = Analyte concentration obtained using the MSA.
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Table 2 RFI Report

path is located approximately 100 ft north of the
SWMU. The SWMU is covered with fill dirt and
partially vegetated.  Off-site workers and
joggers could be exposed through inhalation of
volatiles and fugitive dust. Off-site workers could
also be exposed through dermal contact with soil.
The Main Base area is approximately 1 mile
away, so Base residents are not expected to be
impacted by the SWMU.

COPCs were selected wusing the
methodology described in Attachment 1 of
Appendix C. Attachment 5 of Appendix C
presents the risk-based screening results for the
selection of COPCs. All constituent concentra-
tions in surface and subsurface soil, with the
exception of beryllium, are below EPA Region III
screening criteria; therefore, beryllium is the only
COPC for the SWMU. However, even though
beryllium was identified as a COPC, it is naturally
present in Base background soils at concentrations
only slightly less than the concentrations detected
at this SWMU.

If surface water reaches the Lagoons and .

Lakes, wildlife may be exposed through inhalation
of volatiles from water, ingestion of contaminated
surface water at Lakes Holloman and Stinky,
incidental ingestion of soil from the lake edges,
and ingestion of potentially contaminated plants.
The SWMU offers limited forage for wildlife, so
direct contact with constituents is possible, but is
not expected to be significant.

In conclusion, two potential human
pathways (i.e., inhalation of volatiles and fugitive
dust, and dermal contact with soil), and two
potential receptors (i.e., off-site workers and
joggers) have been identified. Although a variety
of constituents were detected, the risk-based
screen indicates that only beryllium concentra-
tions are above the EPA Region Il criteria for
ingestion. Risk from the ingestion pathway is
generally greater than risk from inhalation of

volatiles and fugitive dust, therefore, this pathway * -
is typically used to screen constituent
concentrations.

4.18.4 Conclusions

Conclusions are based on a comparison of
the analytical results to risk-based trigger criteria,
the determination of COPCs through the
qualitative risk assessment, and a comparison of
the analytical results to the New Mexico cleanup
standard of 1000 mg/kg for Holloman AFB.

The presence of a variety of
organochlorine and organophosphorus pesticides,
chlorinated herbicides, volatile and semivolatile
organics, and metals may indicate that a potential
release from the SWMU has occurred. None of
the constituents, however, with the exception of
beryllium, exceeded trigger criteria. Beryllium is
the only COPC for the SWMU, and elevated
levels of beryllium alone are highly unlikely to
pose an unacceptable risk to human health or the
environment.

In support of these findings, EPA issued
a policy directive that provides the opportunity for
potentially contaminated media to be excluded
from the listed waste definition. This policy,
known as the contained in policy and outlined in
a letter in Appendix A of the Waste Management
Plan (Radian, 1993), states that if listed waste
constituent concentration are below relevant
HBLs, the contaminated media (soil) will not be
considered to contain hazardous wastes. This
guidance in support of the analytical results and
the findings of the qualitative risk assessment,
indicate that although a variety of constituents
were detected at SWMU 156. All detected
constituents presented in Table 2-2 of the Waste
Management Plan are below HBLs and the soil
associated with SWMU 156 may be considered
nonlisted waste.
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4.18.5 Recommendations .: ... L the future, if further action is required, SWMU .
NFA is recommended for t.hls SWMU a 156 can be addressed in conjunction with the

Class 3 permit modification request will be ongoing Sewage Lagoons investigation and

completed by Holloman AFB to achieve NFA. In remediation program.
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419 SWMU 164—Building 1080 Pond
SWMU 164 is on Table 2 of Holloman
AFB's HSWA permit. The SWMU was activated
in 1956 and is still in use. The pond itself has not
been previously investigated, but runoff from the
surrounding flightline has been found to contain
elevated levels of metals, and the north end of the
pond was partially excavated following a fuel spill
in November 1992. For this investigation soil
samples were collected from various depths in
eight locations around the SWMU. Although a
fuel spill is known to have occurred in the north
part of the SWMU in November 1992, analytical
results indicate that detected constituents in the
soil and subsurface soil at the SWMU are below
risk-based trigger criteria and below the New
Mexico TRPH cleanup standard of 1000 mg/kg
for Holloman AFB.

The quantitative risk assessment indicates
that SWMU 164 does not pose an unacceptable
risk to human health or the environment.

NFA is recommended for SWMU 164; a
Class 3 permit modification request will be -
completed by Holloman AFB to achieve NFA.

4.19.1 SWMU Description

Physical Features—SWMU 164 is -

located approximately 300 ft south-southeast of
Building 1080.

Unit Description—The SWMU consists
of a low-lying area covering approximately 2
acres. Runoff from the asphalt-paved area near
building 1080 and from the flight line collects in
SWMU 164 during periods of heavy rainfall and
eventually evaporates or infiltrates into the
underlying soil.

Waste Description—The SWMU
collects runoff from the surrounding flightline,
which was previously found to contain metals.
Excavation of contaminated soil following a
recent fuel spill'extended into the pond, and there
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Figure 4.19-1. SWMU 164 Features and Sampling Locations
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have been reports of standing fuel product
immediately north of the SWMU.

Release History—Contaminated soil was
excavated following a nearby JP-4 fuel spill of
approximately 1000 gal. in November 1992. Part
of the excavation extended into the pond, shown
in Figure 4.19-1.

4.19.2 Site Investigation and Results

Soil borings were drilled in two locations
and hand auger samples were collected in six
locations around the SWMU, as shown in Figure
4.19-1. In the borings, split spoon samples were
collected every 2 ft from the surface to
groundwater. Each interval was logged and
screened using an OVM. Boring logs with
screening results are provided in Appendix D.
Chemical analytical samples were collected from
the surface interval, the interval intersecting
groundwater (12-14 ft), and the middle interval (4-
6 ft) in each boring. Hand auger samples were
collected from O- to 1- ft intervals in three
locations, and from O- to 2- ft intervals in three
other locations. A soil sample for geotechnical
analysis was also collected. Geotechnical results
are provided in Appendix E.

Geology and Hydrogeology

The subsurface conditions at SWMU 164
were defined by direct sampling and observation
of the drilling operations at the site. Boring logs
provide a detailed description of site stratigraphy.

Site lithology consists primarily of silt
and silty-sand. Clay lenses, ranging in thickness
from 1 to 2 ft, are interbedded with the silt and
silty-sand in the borings. Groundwater occurs in
silty-sand approximately 13 ft bgl. Groundwater
in this part of the Base generally flows to the
south-southwest.

Analytical Results )
Soil boring samples were analyzed for

- ik

TRPH, VOCs, and metals. The O-to 1- ft samples

(164-A04, -A05, and -A06) were analyzed for
VOCs and metals; and the 0- to 2- ft samples

(164-A01, -A02, and -A03) were analyzed for -

metals only. Summary analytical results are
presented in Table 4.19-1.

A couple of VOCs were detected at
concentrations below detection limits. Acetone
was detected in several of the samples, but was
also detected in associated method blanks, so its
presence in the samples 1is uncertain.
Ethylbenzene, toluene, and xylenes were detected
at ppm levels in two of the surface samples.
However, no VOCs were detected at
concentrations above trigger criteria.

Chromium and lead were detected above
UTLs for background in one or more of the
samples. However, no metals were detected at
concentrations exceeding trigger criteria.

Arsenic, barium, cadmium, and chromium
were the only constituents identified as COPCs
through the risk-based screen. TRPH were not
detected above trigger criteria in any of the
samples.

4.19.3 Risk Assessment Results

A quantitative risk assessment was
conducted for SWMU 164 using data collected
during this investigation to assess the impacts of
site COPCs on human health and the environment.
COPCs, exposure pathways, and receptors were
identified as described in Appendix C. The risk
assessment methodology followed is presented in
the RA Report (Radian, 1992b). COPCs selected
for the site are presented in Table C.1-3. Risked-
based screening results are presented in
Attachment 5 of Appendix C.

September 1997

4-136



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

Table 4.19-1
Analytical Results for Soil Samples—SWMU 164

SW8240 - Volatile Organics (ug/kg)

1,1-Dichloroethene  [1.16x10° | NA NA NA 6301 (344) |l
Acetone 5x109 [  Na NA NA ND_ a3s0) ||
Benzene 4x104]  Na NA NA 2571 160Z|
Ethyl benzene 10|  Na NA NA 54200 (I73)
Methylene chloride  [9.3x101|  NA NA NA ND a300) |
Toluene nex10n]  Na NA NA 40600 (485)
Xylene (total) nex10]  Na NA NA 106000 -1510
SW6010 - Metals (mg/kg)

Barium (843656001 | 284  (©0523) | 368 (00542 | 295 - 00549 | 289  (0.0509)
Chromium 668x109] 466 0247 | 599 0255 | 5298 0259 | 616 (029

SW7060 - Arsenic (mg/kg)

l
Arsenic 688241 196 (068 | 117 ©762 | <pL (0716 | 235 (0.7684|

SW7421 - Lead (mg/kg)

Lead 11235001 | 1868 ©316) | 202B ©299 | 1118 02om | 137 ©0.306) I
SW7740 - Selenium (mg/kg)
Selenium [10.53,400] 2.51 {0.243) 1.91 (0.273) 258 (0.256) 2.44 0.274)

E418.1 - Total Recoverable Petroleum Hydrocarbons (mg/kg)
Hydrocarbons ooy | Na [ nNa [ oo 316 | oo 313 |
SW8240 - Volatile Organics (ug/ke) I

1,1-Dichloroethene  [1.16x10°1|  ND @sn | 6197 (800) ND 2.73) ND 269 |l
Acetone x109]| ND (1.68) ND ax0 | 266 (1.6) 1548 (1.58)
{| Benzene [24x109] ND a9y | 261 100 ND (1.83) ND (1.81)
{| Ethyi benzene (8x109]| 344 ass) | sa00 (73 ND (1.76) ND (174)
| Methylene chioride ~ [9.3x107|  ND 2.93) ND (1230) ND 2.78) ND @.74)
[l Totuene 116x1077 ] 425 aon | 41400  (a60) ND (1.81) ND (179)
| xytene (totan) (16x10% | 595 @03) | 105000 (1430 ND (3.87) ND (3.82)
| swe010 - Metals (mg/ke)
|| Barium (8436556001 332 (00609 | 206  (00496) | 476  (00546) | 636 (00511
fl chromium 668x107] 633 028 | 373 239 | 529  ©258) | 768  (0241)
[l sW7060 - Arsenic me/kg)
fl Arsenic 688241] 317 ©79%) | 193  (058) | <DPL (0628 | 0664  (0.656)
SW7421 - Lead (mg/kg)
Lead 11235001 | 119 ©319) | 318 (0299 | 236B (03 | 516  (0297)
| sw7740 - Setenium (mg/ke)
f| setenium os34001] 253 0283 | 206 o2y | 239 28 | 236 ©0239)
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Table 4.19-1 (Continued)

EA418.1 - Total Recoverable Petrolemm Hydrocarbons (mglk_gl
 s1ydrocarbons - noooj} <pL @2 | <pb G1n | < @22 | <pb @on
{ sws240 - Volatile Organics (ug/kg)
1,1-Dichloroethene  [1.16x104] |  ND (2.54) ND @72) ND 2.78) ND (2.66)
Acetone sx109| 679B  (1.49) ND as59) | 604 a6n | 104B  (156)
Benzene Rax104| nND (1.71) ND (1.83) ND . (180 ND (1.79)
Ethyl benzene 18x109| ND (1.64) ND (1.76) ND (1.79) ND (1.71)
Methylene chloride  [9.3x10 ]  ND (2.59) ND e | 1325 sy | 1075 e
Toluene 6x101|  ND (1.69) ND asy | 1225 85 ND (1.76)
Xylene (total) 1.6x10% |  ND 3.61) ND (3.87) ND (3.95) ND 37
SW6010 - Metals (mg/ke)
Barium (84365600 | 556  (0.0513) 36 00597 | 634  (0sa) | 642 (00483
Chromium 668x109] 78 0240 | 6998 028 | 101 256 | 137 0229
SW7060 - Arsenic (mglkg_)_
Arsenic 638291] <pL @695 | 105 on | 102 ©sm) | o6 0613
SW7421 - Lead (mg/k)
Lead n23so0)| 346 29 | 141 0312 | 36 ©31) | 654 (0297
SW7740 - Selenium (mglkgl
Selenium (10534001 | 0.8 ©2s) | 246 029 | 116 02 | 0497 0219

Note: The UTLs and Subpart S action levels are presented, respectively, in brackets [ ); [ ] = Trigger criterion for organics, { , ] = UTL, RCRA
Subpart S action level.

() = Detection limit .

B = Analyte detected in associated blank analyses.

DL = Detection limit.

J = Estimated concentration, analyte detected at concentration below the detection limit.
NA = Not analyzed.

ND = Not detected.

September 1997 4-138



Section 4—Phase I Investigation, Results, Conclusions, and Recommendations

Holloman Air Force Base

Table 2 RFI Report - -

Workers near the site could be exposed through
inhalation  of volatiles and  through
inhalation of contaminants entrained in fugitive
dust generated at the site. Potential future
construction workers could be exposed through
inhalation of volatiles, through inhalation of
contaminants entrained in fugitive dust generated
at the site and by dermal contact and incidental
ingestion of surface soil contaminants or
subsurface soil contaminants. These were the
exposure pathways quantified in the risk
assessment. On-base residents, approximately 1.5
miles from the site, are too far away for
significant impacts from contaminants at the site.

Risk values for all scenarios evaluated
were below the range considered unacceptable.
For the on site worker scenario, present and future
average and reasonable maximum carcinogenic
risks are 4E-07 and 8E-07 respectively. Present
non-carcinogenic hazard could not be calculated
because none of the COPCs had non-
carcinbogenic toxicity values. Future hazard
indices for the average and reasonable maximum
exposure scenarios are 0.5 and 0.8. Potential
future construction worker carcinogenic risks are
1E-08 and 3E-08 for average and reasonable
maximum exposures, respectively. The non-
carcinogenic hazard indices are 0.1 and 0.2.
Tables in Attachment 3 of Appendix C present the
risks by chemical, exposure pathway, and scenario
total for each scenario.

An ecological quotient (EQ) of 0.06 for
black-tailed jackrabbits at the site indicates low
probability of any adverse environmental effects
from the COPCs at the site. A quantitative

environmental evaluation was conducted on the
assumption that exposure to site contaminants
would be possible through plant uptake and
subsequent ingestion by animals, as well as by soil
ingestion. Methodology for the EQ method is
presented in Appendix K of the RA Report
(Radian, 1992b); calculated plant and jack-rabbit
uptake and EQs are presented in Tables C.2-3 and
C.2-4 of Appendix C.

4.19.4 Conclusions

Conclusions are based on a comparison of
the analytical results with risk-based trigger
criteria, the results of the quantitative risk
assessment (acceptable or unacceptable risk), and
a comparison of the results with the New Mexico
cleanup standard of 1000 mg/kg for Holloman
AFB.

There is some evidence of a limited
release from the SWMU. The elevated levels of
ethylbenzene, toluene, and xylenes in the surface
soil at 164-A06 are probably the result of the
November 1992 fuel spill. All of the detected
constituents at this location and in other sampling
locations at the SWMU, however, are below risk-
based trigger criteria. The quantitative risk
assessment indicates that the SWMU does not
pose an unacceptable risk to human health or the
environment.

4.19.5 Recommendations

No further action is recommended for
SWMU 164; a Class 3 permit modification
request will be completed by Holloman AFB to
achieve no further action.
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4.20 SWMU 183—Air Base Sewer System

SWMU 183 is on Table 2 of Holloman
AFB's HSWA permit. The sewer system was
activated in 1942 and is still in operation today.
No investigations, other than routine maintenance,
have occurred on SWMU 183. This investigation
focuses on the section of the sewer line that
receives and transports wastewater from non-

residential areas.

4.20.1 SWMU Description

Physical Features—Sewer pipelines
collect wastewater from an approximate 12 square
mile area throughout the Base.

Unit Description—The section of the
sewer receiving nonresidential wastewater is
approximately 117,996 ft long. Pipes of various
sizes constructed of clay, concrete, and PVC
transport the wastewater to the sewage lagoons for
treatment and did receive some potentially
contaminated wastewater in the past.

Waste Description—The sewer system 7

receives domestic wastewater, stormwater, and, in
the past, potentially received wastewater
containing de minimis quantities of dissolved
hydrocarbons, solvents, industrial cleaners, paint
stripper, methanol, acetone, and formaldehyde.
Based on the waste status determination provided
by NMED and EPA, Region VI for the wastes
contained in the treatment lagoons, the wastes
managed in the Base sewer system are not listed
hazardous waste.

Release History—Not known.

4.20.2 Site Investigation and Results

The site investigation consisted of a three-
step process. The first step was to physically
inspect each of the manholes in the system. The
second step consisted of a smoke test of the entire
system was performed in an effort to help identify

problems areas in the line. If smoke was seen
rising from the ground between the manholes in
any section of the line, that section was inspected
using a color video camera (i.e., the third step).
During the investigation, lines that are currently
not in service were discovered. These lines were
investigated in the same manner as in-service
lines.

Step One—Of the 358 manholes in the
system, 25 were not located, 23 were either buried
or surcharged, and 2 could not be opened. The
remaining 308 manholes were physically
inspected either by entering the manhole or by
using a system of mirrors to view not only the
manhole but also the influent and effluent lines.
Information such as material of construction,
number of lines entering and leaving the manhole,
and the physical condition of the manhole and the
associated lines were recorded. This information
helped to determine if the manhole had any
obvious visual defects and if the lines could be
smoke tested.

Step Two—The smoke test was
performed by forcing air into the sewer line using
a 4-HP blower positioned on top of the manhole.
A smoke bomb was placed inside the manhole and
the forced air entrained the smoke into the line.
Where entrained smoke came upon breaks or
locations of discontinuity in the line, the smoke
would exit the line and seep into the surrounding
soils and eventually rise through the soil to the
surface. Of the 117,996 ft of sewer lines in the
system, 87,996 ft were smoke tested. The
remaining 30,000 ft of the lines could not be
smoke tested because they were discovered,
during the manhole inspection, to be blocked,
surcharged, or collapsed. The lines that were
smoke tested were categorized using the decision
flowchart shown in Figure 4.20-1. A description
of each category is presented below.
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Record manhole as
NOT LOCATED

Record as SAMPLE/NO
>» TV/NOT SMOKABLE
{78 lines/30,000 £t}

Record as ;
> NO SAMPLE/NO TV/-
NO SMOI\E LEAK

Record as RECOMMEND
TV/NO SMOKE LEAK/
~» HEAVY DETERIORATION

{19 lines/6070 ft}
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SAMPLE/NO TV/
BLOCKED LINE
(16 lines/4390 ft)

NO Record as NO TV/
—————————>  SMOKE LEAK
{6 lines)
YES Record as LITERATURE
REVIEW/NO TV/NO SMOKE

LEAK FROM SERVICE
LINE {13 lines/3350 ft}

Record as TV/SMOKE

—-—————)LEAK FROM MAIN LINE

(29 lines/8402 ft)

YES Record as SAMPLE/NO

~—————>> TV/SMOKE LEAK AT '
——_—9 POINT DEFECT {14
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{64 locations) e

Figure 4.20-1. Holloman AFB SLI Decision Flowchart
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Lines that were determined during the manhole inspection to be collaps

S

ed, blocked, or

Unsmokeable Line
surcharged.
“'No Smoke Leak Lines that exhibited no smoke leak.
" No Smoke Leak/ Heavy Deterioration Lines that exhibited no smoke leak, but were observed to have heavy deterioration. "
" Blocked Line Lines that smoke could not pass through. ||
l Smoke Leak from Clean Out Smoke leaked at a sewer clean out. “
Smoke Leak from Service Line Smoke leaked from the ground above a service line for a facility. "
|Fmoke Leak from Main Line Smoke leaked from the ground above a main sewer line. ||
Smoke Leak at Point Defect Smoke leaked from ground at a particular point instead of in an area.
MH Defect Above Lines Manhole was cracked or broken above the level where the influent and effluent lines
entered.

Step Three—A color TV inspection was
performed on two of the categories described
above: the lines that exhibited a main line smoke

leak (8,402 ft) and the lines that had no smoke
leak but were observed to have heavy
deterioration (6,070 ft). This investigation helped
to identify possible exfiltration points from the
most heavily damaged lines. The inspection was
performed by first cleaning the sewer line with a
self-powered water jet. While cleaning the line,
the jet also pulled a cable through the sewer line.
The video camera was then slowly pulled through
the line via the cable (or in some instances under
its own power). As the camera passed through the
line, field personnel made audio and visual notes
on the tape as line defects became evident. Some
of the lines (5,070 ft) to be TV inspected were
partially blocked by debris and, consequently,
could not be TV inspected.

4.20.3 Conclusions

The condition of most of the lines in the
Air Base Sewer System was ascertained through
this three-phase investigation. Some lines, which
had no smoke leaks and no visual deterioration,
were found to be in good condition and are
probably not potential exfiltration points. Other
lines, however, exhibited smoke leaks, heavy

deterioration, and/or cracks, and therefore could
represent points at which hazardous waste may
have exited the system. In addition, all three
phases of the investigation identified blocked,
collapsed, or surcharged lines (lines filled to
capacity with water) that could not be fully
investigated.

4.20.4 Recommendations

A work plan for a Phase I RFI is being
developed for the Air Base Sewer System. The
work plan will include a detailed review of the
data to determine precise lengths of the lines in
each of the previously identified categories. Also,
the status and condition of all the lines in the
system will be summarized. A literature search
will be conducted on all of the facilities that may
have released waste into the portions of the sewer
system that have been identified as possible
exfiltration points. The literature search will be
used to identify which hazardous waste
constituents, if any, may have been released from
that facility to the sewer system. From this
information, a sampling plan will be developed
for all of the portions of the sewer system that
may have released hazardous waste into the
surrounding soils.
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421 AOC-U—Lost River Basin

AOC-U is on Table 2 of Holloman AFB's
HSWA permit. The basin has not been previously
investigated. For this investigation, hand auger
samples were collected in ten locations where
contaminated runoff potentially enters the basin.
The presence of elevated levels of acetone in
samples from area 2 (runoff from the used rocket
motor and drum storage area, and from Buildings
1168 and 1176) provide evidence of a limited
release into the basin. However, the concentration
of all detected constituents are below both the
risk-based trigger criteria, and no COPCs were
identified for the AOC; therefore it is highly
unlikely that AOC-U poses a significant risk to
human health or the enviroment.

Only one exposure pathway (inhalation of
votatiles in the ambient air) and one receptor (on-
site workers) were idenfied through the qualitative
risk assessment. The risk-based screen indicates
that none of the contaminants exceed health-based
criteria for ingestion and that it is highly unlikely
that these SWMUs pose a significant risk to
human or ecological receptors. Risk from the
ingestion pathway is generally greater than risk
from the inhalation of volatiles and fugitive dust,
and is, therefore, typically used to screen
contaminant concentrations.

No further action is recommended for
AOC-U; a Class 3 permit modification request
will be completed by Holloman AFB to achieve
no further action.

4.21.1 SWMU Description

Physical Features—AOC-U is a large
drainage basin, known as the Lost River Basin,
that receives runoff from various SWMUs and
IRP sites in the North Base area. The basin
remains dry for most of the year, but during
periods of heavy rainfall, runoff enters the basin
from surrounding areas.

Unit Description—Lost River ‘Basin "™ :

receives runoff from five general areas
encompassing various SWMUs and IRP sites.
The five potential source areas are shown in
Figure 4.21-1 and include the following:

. The Causeway Rubble Disposal Site (IRP
Site 40), located within the Basin to the
west of Building 1176; this site was used
for the disposal of concrete rubble;

. The used rocket motor and drum storage
area, and runoff from Buildings 1168 and
1176 (SWMUs 177/181 and IRP Site 39,
respectively);

. Runoff from SWMU 179 and from
discarded plastics and possibly solid
rocket fuel;

. Runoff from the test track, discarded
plastics and possibly solid rocket fuel;
and

. Runoff associated with Building 1166
(IRP Site 38 and SWMUs 40, 128, and
138).

Waste Description—Runoff from
SWMUs 40, 128, 138, 165, 177, 179, and 181,
including rocket motor fuels and drum storage
area wastes, are potential source contaminants in
the Basin.

Release History—The Lost River Basin
has not been previously investigated, though
several areas that drain to the basin have been.
Previous investigation of IRP Site 40 resulted in
a no further action decision (Decision Document,
EA Engineering Science Technology, Inc., 1991).
The RI for IRP Site 39 indicated possible releases
of volatile organic compounds and metals (R/
Report, Radian Corporation, 1992). The RI for
IRP Site 38 indicated the presence of minimal
contamination; but concluded that there is no
significant risk to human health or the
environment and recommended NFA (R! Report
and RA Report, Radian Corporation, 1992).
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4.21.2 Site Investigation and Results

Hand auger samples were collected from
two locations at each of the five runoff areas.
Samples from 0-2 ft and 24 ft were collected at
the mouth of each of the five drainages, and 0-2 ft
samples were collected 100 ft into the basin from
each of the drainages. A soil sample was
collected for geotechnical analysis. All samples
were analyzed for particle size distribution.
Geotechnical results are provided in Appendix E.

Geology and Hydrogeology

The subsurface conditions at AOC-U
were defined by direct sampling using a hand
auger and by observation. Surface soil in the
basin consists primarily of clay.

Analytical Results

The results of the Phase I RFI at IRP Sites
39 and 40 (RI Report, Radian, 1992) were used to
establish the following target analyte list at each
of the five potential source areas at AOC-U:

. (AOC-U-A01 and -A06)—metals;

. (AOC-U-A02 and -A07)—TRPH, volatile
and semivolatile organic compounds,
metals, and pH;

. (AOC-U-A03 and -A08)—semivolatile
organic compounds, metals, and pH;

. (AOC-U-A04 and -A09)—TRPH, volatile

and semivolatile organic compounds,
metals, and pH; and

. (AOC-U-A05 and -A10)—TRPH, volatile
organic compounds, and metals.
Summary analytical results are presented
in Table 4.21-1.

Acetone and methylene chloride were
detected in several of the samples, but were also
detected at similar concentrations in some
associated method blanks, so their presence in
most of the samples is uncertain. Acetone was .
detected at concentrations above those detected in
method blanks in samples from AOC-U-A02, - -
A04 and -A09. Trichloroethene was detected in
a sample from AOC-U-A02, and carbon disulfide
was detected in the the 0-2 ft sample from AOC-
U-A09. No volatile organic compounds were
detected at concentrations above trigger criteria.

Semivolatile organic compounds were not
detected in any of the samples.

Barium, chromium, arsenic, lead and
mercury were detected at concentrations above
UTLs for background in several samples.
However, none of the detected concentrations of
metals exceeded trigger criteria.

421.3 Risk Assessment Results

A qualitative risk assessment was
conducted for AOC-U to help determine the need
for further investigation based on potential human
health or ecological risk. Chemicals of potential
concern (COPCs), exposure pathways and
receptors were identified.

This Lost River Basin area is habitat for
a variety of species, including the blacktailed
jackrabbit, the White Sands pupfish, and an
assortment of birds. Workers near, and downwind
of, the basin may be exposed through inhalation of
volatiles and fugitive dust. Residents in the Main
Base area, located approximately 10 miles from
the site, are too far away to be impacted.
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Table 4.21-1
Analytical Results for Soil Samples—AOC-U

=

E418.1 - Total Recoverable Petroleum Hydrocarbons (mg/kg)
[ Hydrocarbons f1000]| NA 1 Na | <bL @61 | <DL @365)
SW8240 - Volatile Organics (ug/kg)
Acetone [8x109 NA NA 990 29) 154 (5.8)
Carbon disulfide [8x10 9] NA NA <DL 1.4 <DL (1.4)
Methylene chloride 93x107] Na NA 6B (1.4) 578 (1.4
Trichloroethene insi]  nNa NA 8.5 2.9) <DL (2.9)
SW6010 - Metals (mg/kg)
Barium 18436560011 653  (00508) | 2088  osen) | 347  os7e) | 249  (0.0s84)
Cadmium so1] 03928 (0252 | <DL ©281) | 0304B (0286) | <DL (0289
Chromium 668x104| 912 ©239) | s19 0268 | 465 ©212 | 462 (0275
Silver (073400]] <DL  (0.16) | <DL ©179 | <pL (0182 | 05218 (0185
SW7060 - Arsenic (mg/kg)
Arsenic 68824]] 367 (0323 | <DL ©376) | <DL (0402) | <DL (0.376) ||
SW7421 - Lead (mg/kg) |
Lo 123,5001] 2018 ©9sh | 18ss  ©up | siss  ©23n | oss7s iy |
H SW7471 - Mercury (mg/kg)
H Mercury is24]] <pL ©omg) | <pL o7y | <bL ©0174) | <DL (0.0176)
{sw7740 - Selenium (mg/ke) 1
Selenium [10.53,4001| 1858  (0.244 (0.285 (0.304 0.285

E418.1 - Total Recoverable Petroleun Hydrocarbons (mglkg_)

Hydrocarbons (1000l | Na HED | <L @63 | <pL @9 |
SW8240 - Volatile Organics (ug/kg) i}
Acetone 8x10°1] NA NA <DL (5.9) 31.2 M |
Carbon disulfide 8x109] NA NA <DL (1.5) <DL (15)
Methylene chloride 9.3x109] Na NA 56B (1.5) 528 (L5)
Trichloroethene [NS] NA NA <DL 2.9) <DL 3)
SW8270 - Semivolatile Organics TICs (ug/g) |
No other compounds detected  [NS) l - O I - 0 { - 0 l -- 0
SW6010 - Metals (mg/kg)

{{ Barium 1843656001 | 375  (0053) | 319 0057 | 458  (00542) | 325  (0.0561)
Cadmium 80]| 0286B (0263) | <DL  (©286) | <DL  (0269) | <DL (0278
Chromium [6.68x101] 579  (0.25) 3.48 ©272) | 567 (0256) | 383 (0264
Silver [073,400)| 04B  (0.168) | <DL  (0182) | <DL  (0.171) | <DL (0179
SW7060 - Arsenic (mg/kg)

| Assenic 1688241] <DL (037 | <DL ©326) | 172 (035) | <DL  (0343)

f[sW7421 - Lead (mg/kg) _

[l Lead 12350010 6778 (©218) | 18s  ©0956) | 1575  (0105) | 09295  (0.101)
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Table 4.21-1 (Continued)

SW7471 - Mercury (mg/kg)

{[ Mercury . INs,241| 0025B (00171 | 0.0273B  ©0188) | <DL (0.0174) | 0.0437B  (.019) |
{l sSW7740 - Selenium (mg/ke) |
Selenium (10534001 | 3.08S (028 | 3555  ©247) | 1758 (027) (0.259)

De enth
E418.1 - Total Recoverable Petrolenm Hydrocarbons (mg/kg)

[| Hydrocarbons moooj] <pL (383 | <pL @7 | Na | <L @es |

“ SW8240 - Volatile Organics (ug/kg) |
Acetone 8x10] 9.12BJ  (22.5) | 536Bs (25) NA 40.8 T |
Carbon disulfide (8x10] ND (4.08) ND (4.53) NA <DL (1.4) “
Methylene Chloride 9.3x104] 1.0B5 (32 | 125B1  (355) NA 478 (1.4)
Trichloroethene iNs;|  nND (4.89) ND (5.42) NA <DL e
SW6010 - Metals (mg/kg)

" Barium 184365600 | 368  (00sa)) | 246 o663 | 139 00484 | 941  (0.0512)
Cadmium 80]] <DL  (0268) | <DL ©0329 | <DL ©024) | 0266B  (0.254)
Chromium 668x109] 49 (0255 | 404 ©313) | 262  (©229 168 (0.241)
Silver 0734001] <pL  ©17) | <DL ©21) | <DL (0153) | <DL  (0.162)
SW7060 - Arsenic (mg/ks)

Arsenic (688241] 009258 (©0252) | 1278  (0382) | 699  (0363) | 639  (0.306)
SW7421 - Lead (mg/kg)

Lead n235001] 102 0638 | <pL 00968 | 1635 ©42n | 1358  (036)
SW7471 - Mercury (mg/kg) '

Mercury (Ns241] <DL (0.0185) | 00424  (00203) | <DL (00167) | <DL  (0.0174)
SW7740 - Selenium (mg/ke)

Selenium [1053,400| 2785 (0225 | 4678  (©34) | 2085 ©274) | 1745 (023D
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Table 4.21-1 (Continued)

| E418.1 - Total Recoverable Petroleum Hydrocarbons (mg/kg)

Hydrocarbons - noooj|l  Na | <pL (34.5) <DL (34.5)
SW8240 - Volatile Organics (yglEg)

fl Acetone 8x10]  NA 3340 ©) 9.97 B (203)
Carbon disulfide 8x104]  NA 254 (1.5) ND (3.67)
Methylene Chloride 93x104]  Na 568 (1.5) 1.19 BJ (2.88)
Trichloroethene INS)] NA <DL 3) ND (4.4)
SW6010 - Metals (me/kg)

l Barium [84.36,5600] 143 (0.0575) 149 (0.057) 64.7 (0.054)
Cadmium 80]] <DL (0.285) <DL (0.283) 0.431B (0.267)
Chromium 668x104] 286 0.271) 285 (0.269) 125 (0.254)
Silver [0.73,400)] <DL (0.182) <DL (0.18) <DL (0.171)
SW7060 - Arsenic (mg/ki)

Arsenic 6882411  7.36 ©28) | 724 0373 | 0238 0.267)
SW7421 - Lead (mg/kg)

Lead n23,500] 173s 0826 | 1578 ©04) | 699 0.271)
SW7471 - Mercury (mgfkg)

Mercury [-0.0006,24]] <DL ©0162) | <DL ©0167) | 0.0486 (0.0167)
SW7740 - Selenium (mglkgl

Selenium [10.53,400]]  2.488 0.212) 0.168 SJ (0.282) 415 (0.239) l

Note: The UTLs and the trigger criteria are presented, respectively, in brackets [ }; [ } = trigger criteria for organics; [, ] = UTL, trigger criteria for
inorganics.

( ) =Detection limit.

B = Analyte detected in associated blank analyses.

DL = Detection limit.

] = Estimated concentration, analyte detected at concentration below the detection limit.
NA = Not analyzed.

ND = Not detected.

NS = Not specified.

S = Analyte concentration obtained using the MSA.
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COPCs were selected using the
methodology described in Attachment 1 to
Appendix C. Attachment 5 of Appendix C
presents the risk-based screening results for the
selection of COPCs. All constituent concentra-
tions in soil are well below EPA Region II
screening criteria, so there are no COPCs for
AOC-U.

Wildlife may be exposed to contaminants
via several pathways, including inhalation of
volatiles from water and soil, inhalation of
fugitive dust, ingestion of surface water,
incidental ingestion of soil, incidental dermal
contact with water, dermal contact with soil, and
ingestion of plants. Although the likelihood that
wildlife will use the area as habitat is very high,
since only minimal contamination was detected in
relatively small and isolated areas, it is unlikely
that the detected constituents pose a significant
environmental risk.

4.21.4 Conclusions

Conclusions are based on a comparison of
the analytical results to risk-based trigger criteria,
the determination of COPCs through the
qualitative risk assessment, and a comparison of
the results to the New Mexico cleanup standard of
1000 mg/kg for Holloman AFB.

The presence of elevated levels of acetone
in samples from area 2 (runoff from the used
rocket motor and drum storage area, and from
Buildings 1168 and 1176) provide evidence of a
limited release into the basin. However, the
concentration of all detected constituents are
below both the risk-based trigger criteria, and no
COPCs were identified for the AOC; therefore, it
is highly unlikely that AOC-U poses a significant
risk to human health or the enviroment.

4.21.5 Recommendations

No further action is recommended for
AOC-U; a Class 3 permit modification request
will be completed by Holloman AFB to achieve
no further action.
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Section 5

Phase Il Investigation Results, Conclusions, and Recommendations

This section contains the results,
conclusions, and recommendations for each of the
Phase Il SWMU groups investigated. Sections 5.1
through 5.3 contain SWMU-specific discussions
of the following:

. Executive summary for the SWMU
group;
. SWMU features and history, including a

SWMU figure (sources of information
include the RCRA Facility Assessment
[A.T. Keamney, 1988], and the literature
search and field notes for this project);

. Summary of investigation;

. Geology and hydrogeology;

. Analytical results, including summary
analytical data tables;

. Risk assessment results; and

. Conclusions and recommendations.

The Phase I SWMUs are listed in Table
5-1, and their locations are shown in Figure 5-1.
Table 5-1 also lists the nature and the suspected
release, the constituents detected above trigger
criteria, the risk-based screen COPCs, and the
recommendation for each SWMU group. Trigger -
criteria, COPCs, and the decision-making process
used to determine recommendations are discussed
in detail in section 3.
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Table 5-1
Phase II Investigation Summary

SWMU - SWMU Description- ~ Release - Surface Soil. |'Siibsurface Soil | Groundwater - |- Results = | "~ dationy
118 Bidg. 21 Pesticide Holding Tank |} Pesticides, PCB 1260 and TRPH heptachlor PCB-1260 alpha-BHC, benzene, Acceptable CNFA
132 Bldg. 21 Entomology Leach PCBs, and sol-  {in soil. Gamma-BHC | epoxide chlorobenzene, dieldrin, risk

AOC-A {Field vents spills and heptachlor epoxide { PCB-126-0 ethylbenzene, gamma-

Building 21 Pesticide in groundwater. BHC, heptachlor epox-
ide, methylene chloride, '
I ‘ trichloroethene
129 Bidg. 1191 Spill Tank Unconventional | TRPH insoil. Lead in | benzo-a-pyrene | None beryllium, bromo- Acceptable CNFA
178 Blidg. 1191 Fuel Runoff Pits fuels spills drain sample. dichloromethane, nitra- risk
te/nitrite, trichloroethene
165 Bldg. 1176 Pond Unconventional | TCE and TCA in gro- | arsenic, None 1,1-dichloroethene, be- Acceptable NFA
177 | Bldg. 1176 Sumps fuels and sol- undwater. benzo-a- ryllium, carbon tetra- risk
179 Discharge Box vents spills pyrene, chloride, tetrachloroeh-
181 Bldg. 1176 Drainage Trough thene, trans-1,3-di-
chloropro-pene,
trichloroethene, vinyl
chloride
NFA = No further action.
CNFA = Conditional no further action.
NA = Notapplicable.
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Section 5—Phase II Investigation, Results, Conclusions, and Recommendations

Holloman Air Force Base

Table 2 RFI Report

5.1 SWMU 118—Building 21 Pesticide
Holding Tank

SWMU 132—Building 21 Leach Field
(open pit)

SWMU AOC-A—Open
Containment Box

The former Entomology Shop (IRP Site
16) contains SWMUs 118, 132, and AOC-A. In
addition, the SWMU group contains the former
power plant area of Building 21. SWMU 118 is
on Table 2 of Holloman AFB's HSWA permit.
SWMUs 132 and AOC-A are on Table 1 of the
permit and were investigated in the Table 1 Phase
I RFI (RI Report, Radian, 1992). During the
Phase I RFI, pesticides and volatile organic
compounds were detected; however, sources and
extent of contamination were not fully defined.

Concrete

For this investigation, five soil borings
were drilled at SWMU 118, four soil borings were
drilled at SWMU 132, eight soil borings were
drilled around the former Building 21 generator
slabs, and six hand auger samples were collected
at the former transformer pad To investigate
groundwater, samples for laboratory analysis were
collected from the four existing monitor wells and
from seven temporary sampling points using the
Geoprobe.

Analytical results indicate that: 1) PCBs
are above trigger criteria in samples from two
locations at SWMU 132; 2) TRPH are above
trigger criteria in two samples from 2-4 ft beneath
the generator pads; 3) Heptachlor epoxide is
above trigger criteria in one surface soil sample
from SWMU 118; 4) Heptachlor epoxide and
gamma-BHC are above trigger criteria in several
groundwater samples, including some samples
from wells upgradient of Building 21.

The risk assessment for IRP Site 16 was
updated and indicates that the constituents
detected in soil do not pose a risk to human health

or the environment. The risk assessment was not
updated for groundwater because it has been
determined that there are no complete pathways
for groundwater at Holloman AFB, and the TRPH
Site 16 assessment indicated that groundwater
contamination at the site does not pose a risk to
human health or the environment.

CNFA is recommended; the condition of
NFA is remediation of TRPH-contaminated soil.
Additional PCB and organochlorine pesticide
sampling will be performed in an upcoming
investigation.
5.1.1 SWMU Description
Physical Features—As shown in Figure
5.1-1 and 5.1-2, SWMUs 118, 132, and AOC-A
are located on or adjacent to former Building 21.
The power plant area is located in the northern
half of former Building 21. The former
transformer area is located immediately southeast

- of former Building 21.

Unit Description—SWMU 118 consists
of a pesticide holding tank of unknown capacity
and construction material. The tank was installed
in 1986. In 1991, the tank was discovered to be
leaking and was removed. Subsequently, a new
tank was installed and was removed in August
1992. AOC-A consists of a concrete box of
unknown capacity which contained the holding
tank. After removal of the tank in 1992, AOC-A
was backfilled with dirt. SWMU 132 consists of
an unlined drainage pit of unknown volume that
has been backfilled and covered with gravel. The
drainage pit was operated prior to the installation
of SWMU 118.

Prior to conversion into an entomology
shop, former Building 21 contained six diesel
generators, and transformers were used for power
generation.
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Section 5—Phase II Investigation, Results, Conclusions, and Recommendations

Table 2 RFI Report

Holloman Air Force Base

Waste Description—Rinsate from the
cleaning of portable pesticide sprayers, which
included rinse water, detergent, and pesticide
residue. The liquids collected in SWMU 118
were removed and used as herbicides at Holloman
AFB.

During the conversion of Building 21
from a power plant to an entomology shop, diesel
fuel was observed beneath a concrete slab and in
areas where the generators had been located.

Release History—Prior to the use of the
pesticide holding tank (SWMU 118), rinsate was
discharged the drainage pit (SWMU 132). No
spills associated with the SWMUs have been
reported; however, according to Holloman AFB
personnel, while filling the holding tank (SWMU
118), some rinsate would spill over the side.

5.1.2 Site Investigation and Results
Samples were collected from four
different areas for this investigation.

SWMU 118—Five soil borings were
drilled in the former Building 21 pesticides
holding tank, as shown in Figure 5.1-1. In the
boring drilled through the center of the former
concrete containment box, split spoon samples
were collected every two ft to groundwater. Each
interval was logged and screened using an OVM.
Boring logs with screening results are provided in
Appendix D. Chemical analytical samples were
collected from each of the intervals. In the four
borings surrounding the box, split spoon samples
were collected every two ft to a depth of 4 ft bgl.
Chemical analytical samples were collected from
the interval at the bottom of the boring (2-4 ft or
4-6 ft). Groundwater was encountered at
approximately 4 ft bgl.

SWMU 132—Four soil borings were
drilled in the former Building 21 Leach Field
(formerly an open pit). Split spoon samples were

collected every two ft to groundwater. Each
interval was logged and screened using an OVM.
Boring logs with screening results are provided in
Appendix D. Chemical analytical samples were
collected from the O-1 ft interval of each boring
for risk assessment purposes. Then, for each
boring, the soil from the 0-2 ft and 24 ft intervals
was combined and a composite sample was
submitted for chemical analysis.

AOC-A Former generator pads and
transformer area—Eight soil borings were
drilled at the former generator pads. Split spoon
samples were collected every two ft to
groundwater. Each interval was logged and
screened using an OVM. Boring logs with
screening results are provided in Appendix D.
Chemical analytical samples were collected from
the interval that intersected groundwater, and the
interval with the highest OVM headspace reading.
A sample from the surface interval in each boring
was also collected for field PCB screening. In all
borings concrete was encountered between 1.5
and 2 ft bgl. Six hand auger samples were
collected from the former transformer area for
field PCB screening (Figure 5.1-2).

Groundwater—Groundwater samples
were collected from the four existing monitor
wells, and from seven temporary sampling
locations using the Geoprobe.

Geology and Hydrogeology

The subsurface conditions at SWMUs
118, 132, and AOC-A were defined by direct
sampling and observation of the drilling
operations at the site. Boring logs provide a
detailed description of site stratigraphy.

Site lithology consists primarily of silty
and clayey sand. Silty sandy fill was encountered
from the surface to approximately 1.5 ft bgl.
Groundwater occurs in silty sand approximately 4
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Section 5—Phase II Investigation, Results, Conclusions, and Recommendations

Holloman Air Force Base

Table 2 RFI Report

ft bgl. Groundwater in this part of the Base
generally flows to the south-southeast.

Analytical Results

SWMU 118—All samples were analyzed
for TRPH, volatile organic compounds, organo-
chlorine and organophosphorus pesticides,
chlorinated herbicides, and PCBs. Summary
analytical results are presented in Table 5.1-1.

The results of PCB-1260 and TRPH and
of delta-BHC, heptachlor epoxide, and 4'4-DDE
concentrations in the soil are presented
graphically on Figures 5.1-3 and 5.14,
respectively.

TRPH were detected in several of the
samples, but none of the detected concentrations
exceeded trigger criteria. TRPH was also detected
in the associated method blanks so reported
results may be biased high.

The volatile organic compounds
chloromethane and methylene chloride were
detected in one sample at concentrations below
detection limits. However, no volatile organic
compounds were detected at concentrations above
trigger criteria. Methylene chloride was detected
in several other samples at concentrations slightly
above detection limits. Acetone was detected in
all the samples, but was also detected in some of
the associated method blanks, so results may be
slightly biased high.

Although a variety of compounds were
detected, all confirmed concentrations are below
trigger criteria. Several pesticides and herbicides
were detected on one GC column, but could not
be confirmed on the second column, so their
presence is uncertain. These results are flagged
with a "K" or a "P" in Table 5.1-1. Diazinon was
detected in all of the samples, but this compound
was also detected at similar concentrations in

associated method blanks, so its presence in the
samples is also uncertain. Diazinon results are
flagged with a "B" in Table 5.1-1. The following
pesticides and herbicides were detected on the
first GC column, but could not be confirmed on
the second GC column, so their presence is
uncertain: dieldrin, endosulfan I, endosulfan
sulfate, endrin, endrin aldehyde, heptachlor,
heptachlor epoxide, coumaphos, dichlorovos,
fensulfothion, fenthion, merphos B, methyl
azinphos, phorate, sulprofos (bolstar), 2,4,5-T,
2,4,5-TP (silvex), dicamba, and dinoseb. A
variety of  organochlorine pesticides,
organophosphorus pesticides, and chlorinated
herbicides were detected and confirmed in the
samples, including 4,4-DDD, -DDE, and -DDT;
endosulfan II; alpha-, delta-, and gamma-BHC;
chlorpyrifos (dursban); diazinon; ethoprop;
melvinphos; naled; tetrachlorvinphos; 2,4-D and
-DB; dichloroprop; and MCPA. In general, more
pesticides and higher concentrations were
detected in surface samples than in subsurface
samples. The majority of the confirmed
detections were in the surface samples from 118-
BO1 and 118-B05.

SWMU 132—All samples were analyzed
for organochlorine pesticides, and most were
analyzed for PCBs. Summary analytical results
are presented in Table 5.1-2.

Although a variety of pesticides were
detected, all concentrations are below trigger
criteria. A variety of pesticides were detected on
the first GC column, but could not be confirmed
on the second GC column, so their presence is
uncertain. These results are flagged with a "K" or
"P." Several other pesticides were detected but
could not be confidently quantified due to matrix
interference caused by the presence of PCB
arochlor 1260. These results are flagged with a
"Z." The following pesticides and herbicides

5-9
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Table 5.1-1

Analytical Results for Soil Samples—SWMU 118

Location ID.: o e [

l Sample ID . it ‘ 18-303-01-01 bf-lls-BO‘H)l—ﬂl ’118-305-01~01 B
| Beg. Dejth-End Depth (ft) L i g 2R g g 46T "
E418.1 - Total Recoverable Petroleum Hydrocarbons (mEIkg)
Hydrocarbons [1000)] 43.8B (34) <o @336 | <DL (335 | 5998 (34.9) | 83.4B (339) | <DL (35.6)] 39.3B  (33.3)
SW8240 - Volatile Organics (ng/kg)
Acetone [8x10 ¢} 39.5 (1.7) 120 (32.7) 124 (32.9) 150 (34) 647 (8.35) 160X (119) 718 (8.37)
Chloromethane [5.4x10 *]] 2.66 B] (2.76) ND (2.89) ND 2.9) ND 3) ND (2.91) ND 3.07) ND (2.85)
Methylene chloride 9.3x1049} 1.62) (2.97) 321 (1.84) 6.17 (1.85) 3.37 (1.91) 3.35 (1.85) 5.14 (1.95) 2.82 (1.81) l
SW8080 - Organochlorine Pesticides and PCBs (ug/kg)
4,4'-DDD [2917)] 10.8) (10.9) ND (10.8) ND (10.7) ND (3.35) 9.6J (10.8) 427) (114)] 521 K3 (10.7) "
4.4'-DDE [2059] 389 (2.18) ND (2.15) ND 2.14) ND (2.23) ND (1.63) 3t (2.28) 13 (2.13)
4,4'-DDT [2059]] 51.1 (3.13) ND 3.1) 0.925K1 (2.82) ND (2.93) ND (2.85) ND (3.28) ND (3.06)
Aldrin [41.17)] 2.838 (1.09) ND (1.08) ND (1.07) 137P (1.12) | 9.26 P (1.08) 34.1P (114 ]| 423Pp (1.07)
Dieldrin {43.75] ND (2.18) ND (2.56) ND (2.55) ND (2.23) | 9.03P (2.57) ND (2.28) ND (2.53)
Endosulfan | [NS}} ND (2.18) ND (2.15) ND (2.14) ND (2.23) ND 2.17) ND (2.28) | 1.44KJ (2. l3)1l

| Endosuifan 11 [NS]] 7.341 (8.16) 12KJ (8.08) ND (8.04) 5.19P) (8.38) ND (2.03) 3KJ (8.55) 2.1KJ (7.99) “
Endosulfan sulfate [NS]| 1.54KJ (5.9) ND (5.83) ND (5.81) ND (6.05) ND (5.87) ND 6.17) ND .77 "
Endrin [2.4x10 %]} 1.32 P] (4.35) ND (7.63) ND (7.6) 161P  (791) ] 8.11P (7.68) ND (8.0 1 5.16P) (7.55) II
Endrin aldehyde [NSJf ND (4.08) ND (4.93) ND (4.92) ND 4.19) | 3.84 K] 4.97) 1.LI3KI (5.22) 1 1.18KJ (4 88) "
Heptachlor [156]) ND (1.32) ND (1.3) ND (1.3) ND (1.21) ND (1.17) 1.36 KJ (1.38) ND 4"
Heptachlor epoxide {76.92}] 0.322 PI (1.09) ND (148) 10764 K3 (1.47) 6.09P (1.54) | 386P - (L49)] 298P (1.57)] 1.44P) (1.46)
alpha-BHC [111}§ ND (0.907) ND (0.897) ND (0.894) ND 0.931)} 5.28 (0.903) ND (0.95) 4.5 (0.888)
delta-BHC (Nsj] ND  (0.862) ND  (0.808) | ND  (0.849) | 60.5P (0.838)] 142 (0.813)] ND (0.902)] 9.88 (0.799)
gamma-BHC 5381] ND  (1.04) ND (103 | ND 03 | ND  @on] 681 (.04 | 436 (09| ND  (1.02)
Chlorpyrifos (Dursban) [2.4x10¢] 12.27 (92.2) 228K (8.07) 4.24]) (90.4) 4.16) (93.4)] 531) (922) 2700 (969) 24) (90)
Coumaphos [NS} ND {10) ND (9.66) ND (9.85) ND (10.2) } 2.34 KJ (10) ND (10.6) ND (9.8)
Diazinon [7.2x10 4]} 5.56 B (13.2) 1.79B) (12.7) 1.29 BJ (12.9) 10905BJ (13.3) ] 77.9B (13.2) 329B (13.8)] 2.08B) (12.9)
SW8140 - Organophosphorus Pesticides (xg/kg) (Continued)
Dichlorvos [2414]] ND (9.58) ND (9.22) ND 9.4) ND 9.71) { 48.5KJ  (115) ND (10.1) ND (9.3W
Ethoprop [NS}] 1.57KJI (8.7D) 1.39KI (8.39) 3.28KJ (8.55) 1.85KJ (8.83) | 2.33) (10.5) | 5.39K) (9.16) | 3.39KJ (8.51)
Fensulfothion [NS]] 4.65 KJ (13.5) ND (14.2) 385K) (13.3) 456 K) (13.7) ND 14.7) ND (15.5) | 5.39KJ (13.2)
Fenthion [NS]} 4.54 KJ (33) ND (32.6) ND 33.2) 55K (33.5) | 124KJ 33) 1.77P]  (35.6) 1.7K] (32.2)
Merphos B [NS}] ND  (13) ND (12.5) ND (12.8) ND  (13.2) | 6.06 KJ (13) 2.83KJ (13.7 ND (12.7)

1odoy [ 99 ¢ 2198l
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Table 5.1-1 (Continued)

_118:B05. [ 18RS ||
118-B05-01-01. -{ - 118-B05-03-01
. ND (12.5) (12.9) 2.89P] (13) 1.35KJ  (12.))
II Mevinphos [NS]| ND (6.22) ND (5.99) ND (6.11) ND (6.31) (6.22) 3.68] (6.54) ND (6.08)
II Naled [NS]] 431 KJ (15.4) 429K (14.8) 6.9KJ (15.1) 483 KJ (15.6) (15.4) 16.3 (16.2) | 7.45K1 (15.1)
llPhorate [1.6x10 4] ND (26.1) ND 25.1) ND (25.6) ND (26.5) (26.1) { 729K (239} 191K (22.2)
Sulprofos (Bolstar) [NS] ND (34.2) ND (32.9) ND (33.6) ND (34.7) | 1.85KJ (34.2) 377K (36) ND 33.4)
Tetrachlorvinphos [2.9x10%)] 1.29) (11.8) ND (11.4) ND (11.6) {0.703 K] (12) 2371 (11.8) 1241 (12.4) ] 0.963] (11.5)
SW8150 - Chlorinated Herbicides (yg/k-g)

2,4,5-T [8x10°]} 2.74 P} (17.6) ND (3.43) ND (17) 0.79P) (17.8) ]| 11.2P (3.53) 7.62P (3691 29KJ (3.4)
2,4,5-TP (Silvex) [6.4x10°]] ND  (3.05) ND (2.98) 2.99P (2.95) ND @09 | 7.23P (3.06) ND (3.2) ND (2.95)
2,4-D [8x10 %] ND (41.5) ND (40.6) ND (40.3) ND (21.3) ND 41.7) 47.4 (43.6) ND (40.1)
2,4-DB (6.4x10°%]] ND (24.5) ND (26.7) 6 KJ 237 | 232K 216) ] 184 (2149 15] (28.6) | 1.67KJ (26.9)
Dicamba [2.4x10 ]| 1.86 KJ (2.68) 242K (2.61) 1.99K] (259 [ 025P (2.13) ND .11) ND 2.21) ND (2.03)
Dichlorprop (NSI§ 2.7PJ (47.8) 6.1271 (547) 114 KJ (543) 1957  (568) 16 PJ (48) 60.3P (50.1} | 11.3PY (46.2)

Dinoseb [8x10¢]] ND (26.9) ND (26.3) ND (26.1) ND 21.2) | 228K (27 ND (28.2) ND (26) “

ol o _goso Jspoig_gsan I o sesg T o onol s _ooan T _onad wnas )

Note: The UTLs and the trigger criteria are presented, respectively, in brackets { ]; [ ] = trigger criteria for organics; { , ] = UTL, trigger criteria for inorganics.

Results greater than trigger criteria are shaded.

( ) = Detection limit.
NS = Not specified.
ND = Not detected.

B = Analyte detected in associated blank analyses.
J = Estimated concentration, analyte detected at concentration below the detection limit.
K = Not confirmed, peak did not meet method identification criteria. Analyte not detected on other GC column.
P = Analyte not confirmed. Results from primary and secondary GC columns differ by more than a factor of 3.
X = This result is from a reanalysis performed out of hold time. Acetone was outside the range of calibration in the previous analysis.

aseg 9010, Iy rRWOJ[OH

voday [4Y 2198l

§ uonaag

SUONEPUSWIIIONTY PUB ‘SUOISNOUO)) ‘Synsay ‘uonesnsaauj jj aseyd



1661 1oquardes

T1-S

10703-N2

Location Depth PCB-1260 TRPH Location Depth PCB-1260 TRPH Location | Depth PCB-1260 TRPH
(M (1g/kg) (mg/kg) () (1g/kg) {mg/kg) (i) (ng/kg) (mgrkg)
AOC-A-A01 0-0.33 ND NA 132-801 (RA) 0-1 761P NA 118-801 24 NA 4388
AOC-A-801 02 NA <DL 132-801 0-4 NA NA 118-802 4.6 NA <DL
AOC-A-801 2.4 NA 10300 B 132-B02 (RA) 0-1 581 NA 118-B03 4.6 NA <DL
AOC-A-BO2 0-2 436 <DL 132-802 0-4 639 NA 118-804 24 NA 5098
AOC-A-B02 4-6 NA 487 132-803 (RA) 0-1 502 NA 118-B05 0-2 NA 8348
AOC-A-B03 0-2 7.72 133 132-803 0-4 406 NA 118-B05 2.4 NA <DL
AOC-A-B03 24 NA 18900 132-804 (RA) 01 10.3 NA 118-B05S 46 NA 39,38
AOC-A-BO4 0-2 NA 3768 132-B04 0-4 NA NA
AOC-A-BO4 46 NA <DL
AOC-A-BOS 0-2 NA <DL
AOG-A-BOS 24 NA <DL Former Bldg 21
AOC-A-B06 0-2 NA <DL Entomology Sh
AOC-A-B06 2-4 NA a2 niomology Shop
AOC-A-BO7 02 3.63 <DL
AOC-A-B07 24 NA 39.6 8
AOC-A-B08 0-2 NA <DL Farmer
AOC-A-BO8 | 24 ND <OL Former Generator ACC-AEDY Transformer
’ Pads - Pad
SMWU 132
{Former Dralnage
Groundwater 04
Flow Direction
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® .
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AOC-A-A01
118-B04
SMwWU 118
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Figure 5.1-3. Occurrences of PCB-1260 and TRPH in Soil at SWMUs 118, 132, and AOC-A
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10703-N1

Location | Depth delta-BHC Heptachior epoxide 4,4 DDE Location | Depth delta-BHC Heptachlor epoxide 4.4’ DDE
() (19%kg) (1ekg) (1o/kg) () (1o/kg) (1g/kg) (1/kg)
118-B01 2-4 ND 0.322 PJ 3.89 132-B01 0-4 0.634 0.0681 KJ 0.385
418-802 4-6 ND ND ND 132-802 0-4 1.69 \ 1.31 1.0PZ
118-803 4-8 ND 0.764 KJ ND 132-803 0-4 2.14 ' 0.0824 0.685 PZ
118-804 2-4 0.5 6.09 P ND 132-804 0-4 ND ND ND
118-B05 0-2 14.2 386 P ND
118-805 2-4 ND 2.98 P 31
118-805 4-8 9.88 144 33
Former Bidg 21
Entomology Shop
Former
NORTH ) Former Generator Transformer
Groundwater Pads Pad

Flow Direction

‘SMWU 132
{Former Drainage
Pit)

AOC-A-B06 ® AQC-A-FAO3

132-B03 132-804 AOCKFA06
RO AOC-A-BO5
®
@ @AOC-A-FA02
132801
AOC-A-FAO1
: AOC-A-AO1
118-B04
SMWU 118
(Former Pesticide
Holding Tank) ————"
118-B01
AOC_A Former

(Former Pesticide 118-B03 Washrack ND Not Delected. No Instiument Rosponse.
Holding Tank J Rasuit s Less Than Sioted Deloction Limil but
N . Gioater Than or Egual to Speciiied Ropoiting
» Containment Box) Lisnk,

K Peak it nol Meet Method Kleniification
Critetla. Analyle not Daloclad on Othar

Scale GC Column.
P Analyte not Conliimed. Resulta tiom Primary
0 20 40 60 and Sacondaly GC Columns Ditlas by Groater
I —— Than s Factoro 3.
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Section 5—Phase II Investigation, Results, Conclusions, and Recommendations

Table 2 RFI Report

Holloman Air Force Base

esticides and PCBs (ug/kg)

Table 5.1-2
Analytical Results for Soil Samples—SWMU 132

Location D
Sample ID

Beg. Depth-End Depth (It
SW8080 - Organochlorine Pesticides and PCBs (ug/kg)

0.4

hlorine P

4,4-DDD [2917] 0.445 J (0.978) NA 3.03Z (1.91) NA
4,4-DDE [2059] 0.385 (0.196) NA 1 PZ (0.381) NA
4,4-DDT [2059] 1.3