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SUPPLEMENTAL RCRA FACILITY INVESTIGATION 
DP-30/SD-33 (SWMU 113), SS-39 (SWMU 165, 177, 179, AND 181), AND  

SD-27 (SWMU 141)  
HOLLOMAN AIR FORCE BASE 
ALAMOGORDO, NEW MEXICO 

 
 
1.0 INTRODUCTION 

This Supplemental Resource Conservation and Recovery Act (RCRA) Facility Investigation 
(RFI) report was prepared by HydroGeoLogic, Inc. (HGL) on behalf of Holloman Air Force 
Base (AFB) for the New Mexico Environment Department (NMED) under contract to the Air 
Force Center for Environmental Excellence (AFCEE), Contract No.F41624-03-D-8602, 
Task Order No. 037.  This Supplemental RFI report presents the results of supplemental RFI 
field investigation activities conducted at the following Holloman AFB Environmental 
Restoration Program (ERP) sites / Solid Waste Management Units (SWMUs):  
 

DP-30/SD-33 (SWMU 113)   Grease Trap/Cooking Grease Disposal Pits 
SS-39 (SWMUs 165, 177, 179, and 181) Missile Fuel Spill Area 
SD-27 (SWMU 141)    Pad 9 Washrack Area 

1.1 INVESTIGATION PURPOSE 

ERP sites DP-30, SD-33, SS-39, and SD-27 are listed in Appendix 4-A Table A of the 
facility’s RCRA permit (NM6572124422-2) (NMED, 2004), requiring the sites to be 
investigated and undergo corrective action if warranted.  Remedial investigations (RIs), 
biennial groundwater compliance long term monitoring (LTM) and/or site assessments have 
been conducted historically at all three sites.  Upon review of the historical data, NMED 
determined in 2004 that additional characterization of DP-30, SD-33, and SS-39 would be 
required before no further action (NFA) approval and removal from the Holloman AFB RCRA 
Part B Permit would be considered (United States Department of the Air Force [USAF], 
2004).  Work at SD-27 was performed in accordance with the Phase II RFI Work Plan (Bhate, 
2003), designed to collect additional data requested by NMED in correspondence dated 5 
March 2002. 
 
The purpose of this supplemental RFI for each site was to obtain additional site-specific 
physical and analytical data to address NMED concerns and determine the next appropriate 
step for each of the sites. 
 
The work described herein at DP-30, SD-33, and SS-39 was performed in accordance with the 
project workplans (Bhate, 2003; HGL, 2005a, 2005b, 2006b, 2006c), the response to the RFI 
workplan Notice of Deficiency (NOD) (HGL, 2006a), and discussions during a NMED site 
visit (HGL, 2006d), as approved in NMED correspondence dated 29 August 2006. 

U.S. Air Force Center for Environmental Excellence 
M:\Projects\AFC_002_037_04_08_05\R05-07.819_new.doc 1-1 HGL   7/25/2007 



HGL—Supplemental RCRA Facility Investigation, DP-30/SD-33, SS-39, and SD-27—Holloman AFB, NM 

 

1.2 REPORT ORGANIZATION 

This supplemental RFI report is organized in to six sections.  Section 1 is this introduction.  
Section 2 presents the overall Holloman AFB environmental setting and base installation 
restoration program.  Sections 3 (DP-30/SD-33), 4 (SS-39), and 5 (SD-27) present site-specific 
background and environmental setting information, summarize former investigation activities 
and results (evaluated against current screening criteria), document supplemental RFI activities 
and analytical results, evaluate results of the collected data, and provide conclusions and 
recommendations based on this information obtained.  References cited in this report are 
provided in Section 6.  Supporting information including photographs, boring logs, field 
sample data sheets and data validation reports are included as appendices. 
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2.0 HOLLOMAN AIR FORCE BASE ENVIRONMENTAL SETTING 

The environmental setting information in the following subsections is reproduced primarily 
from the Radian Corporation, Inc. (Radian) 29-site Remedial Investigation report (Radian, 
1994), unless cited otherwise. 

2.1 LOCATION 

Holloman AFB is situated in south-central New Mexico, in the northwest-central part of 
Otero County.  The Base is located about 75 miles northeast of El Paso, Texas, and about 
seven miles west of Alamogordo, New Mexico.  The Base occupies about 50,000 acres in the 
northeast quarter of section Township 17 South, Range 8 East.  Additional land extending 
northward is occupied by the White Sands Missile Range testing facilities.  A facility location 
map is included as Figure 2.1.  The locations of the four ERP sites, in relation to the 
surrounding facility, are shown on Figure 2.2. 

2.2 DEMOGRAPHICS 

Alamogordo is the county seat of Otero County, and the only town of appreciable size within 
30 to 50 miles of the Base. The population of Alamogordo was 23,535 in 1975, and has since 
grown to about 31,000. The economy of Alamogordo depends largely upon Holloman AFB 
and other military installations in the area. Approximately 5,500 people live at 
Holloman AFB. 

2.3 CLIMATE 

The climate in the Tularosa Basin is arid, with low annual rainfall and low relative humidity. 
The surrounding mountain ranges greatly influence the local weather.  They modify 
approaching weather systems and provide orographic lifting, which produces summer 
thunderstorms. 
 
Holloman AFB receives most of its total annual rainfall 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.  Mean annual precipitation is 7.9 inches.  The 
mean annual lake evaporation rate, commonly used as an estimate of the mean annual 
evapotranspiration rate, is approximately 67 inches per year.  As presented by Huff in the 
49th Annual New Mexico Water Conference Proceedings (New Mexico Water Resources 
Research Institute [WRRI], 2005), approximately 30,000 acre-feet per year of groundwater 
left the Tularosa basin through evapotranspiration under 1995 conditions.   

2.4 TOPOGRAPHY 

The Base is located in the Tularosa Basin, which is part of a 170-mile-long structural 
depression.  The basin is bounded to the south by a low topographic divide near the New 
Mexico/Texas state line; to the west by the uplifted Organ, San Andres, and Oscura 
Mountains; to the north by Chupadera Mesa; and to the east by the uplifted Jicarilla and 

U.S. Air Force Center for Environmental Excellence 
M:\Projects\AFC_002_037_04_08_05\R05-07.819_new.doc 2-1 HGL   7/25/2007 



HGL—Supplemental RCRA Facility Investigation, DP-30/SD-33, SS-39, and SD-27—Holloman AFB, NM 

 

Sacramento Mountains.  The interior plain has low relief with altitudes ranging from about 
4,000 feet above mean sea level (msl) in the southwestern portion of the basin to about 
4,400 feet above msl in the northeastern portion.  The surrounding mountains rise abruptly to 
altitudes of 7,000 to 12,000 feet above msl.   
 
Surface runoff from the mountains bordering the basin has deposited extensive alluvial fans 
on the interior plain.  The Tularosa Basin is a closed basin from which no surface water 
drains.  Near the Base, the ground surface is gently undulating and is composed of alluvial 
fan deposits, eolian dunes, and flat-bottomed playas (pan-shaped depressions carved by wind 
erosion).  To the west of the Base lie the gypsum sand dune fields of White Sands National 
Monument.  A regional topographic map is provided as Figure 2.3. 

2.5 GEOLOGY 

The Tularosa Basin is the easternmost extension of the Basin and Range Province of the 
western United States.  The basin was created by Cenozoic extensional, or normal, faulting 
of a sequence of Precambrian- through Tertiary-age sedimentary and igneous rocks.  These 
rocks are exposed in the fault scarps bounding the basin floor.  The basin is a graben, or 
downthrown block, bounded by the upthrown fault blocks of the San Andres and Sacramento 
Mountains.  A geologic map of the Tularosa Basin is provided as Figure 2.4; a generalized 
cross-section of the Basin is provided as Figure 2.5. 
 
During the Permian period of the Paleozoic era (approximately 270 million years ago), 
southern New Mexico was covered by a shallow sea.  Limestone and sandstone were 
deposited, forming thick sedimentary units.  Toward the end of the Mesozoic era 
(approximately 70 million years ago), the major mountain building activities that formed the 
Rocky Mountains took place.  During these events, southern New Mexico emerged from the 
ocean as the earth's crust upwarped gently in that area.  During the Cenozoic era (beginning 
approximately 70 million years ago), basin and range formation was initiated in what is now 
the southwestern United States.  Approximately 10 million years ago, Cenozoic faulting 
formed the graben structure known as the Tularosa Basin.  During this process, arched 
portions of rock collapsed between large-scale, north-south trending faults.  The Tularosa 
Basin is a central downthrown area, bounded on the east and west by fault block mountains.  
Bedded Permian strata can be seen along the faces of the Sacramento and San Andres 
Mountains.  Permian limestones also occur west of the Base in a low bedrock outcrop near 
Hurtz Spring.  Sediments have been filling the basin continuously since its formation. 
 
Recently (less than 10 million years ago), lava flows erupted along existing fault planes 
created during active basin development.  The Carrizozo lava flow north of the Base is an 
example of such an eruption. 
 
Permian Huew and Yeso Limestones are exposed in a north-south bedrock high beginning 
south of Holloman AFB in the Jarilla Mountains trending north through Tres Hermanos and 
Twin Buttes.  The bedrock high extends through a small outcrop near Hurtz Spring west of 
the Base and through Tularosa Peak on the Base north of the test track.  A schematic east 
west cross-sectional view of the southern basin is shown in Figure 2.5.  The bedrock 
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outcrops represent a large, buried, down-faulted block.  The fault block is tilted to the east 
slightly and plunges to the north.  The fault is en-echelon to the basin-forming fault at the 
base of the Sacramento Mountains.  The fault is buried by sedimentary deposits in the 
Holloman area, but is suspected to trend north-south in line with the bedrock outcrops 
described.  This tilted fault block divides the larger Tularosa Basin/White Sands area from 
the Alamogordo sub-basin.  The schematic cross-section shows the relationship between the 
Tularosa Basin and Alamogordo sub-basin.  West of Holloman AFB (near Hurtz Spring), the 
main Tularosa Basin begins.  It is bounded on the east by the near-vertical fault associated 
with the bedrock high between the Alamogordo sub-basin and the main Tularosa Basin, and 
on the west by the fault at the foot of the San Andres Mountains.  Fault scarps and aligned 
springs are the predominant physical expression of this faulting.  Shallow Permian rocks, 
including the Yeso and Hueco Formations, are the groundwater source for these springs.  
The Yeso Formation outcrops several hundred feet south of Hurtz Spring. 
 
The Tularosa Basin is a bolson, or a basin that has no surface drainage outlet.  Bolson 
deposits refer to 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 while 
finer material is carried to the basin's interior.  The bolson fill deposits thin out from 
Alamogordo toward the western edge of the sub-basin, ranging in thickness from 4,000 feet 
near Alamogordo to less than 100 feet near Hurtz Spring. Bolson fill deposits are 8,000 feet 
thick or more in the central portion of the Tularosa Basin. 
 
Near-surface geologic conditions at Holloman AFB have been established during previous 
investigations.  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 sands, silts, and clays.  The eolian deposits consist of 
gypsum sands.  The eolian and alluvial fan deposits are often indistinguishable because the 
wind simultaneously reworks alluvial fan sediments and deposits gypsum sands, resulting in 
an intermingling of the two.  Lacustrine or playa deposits in the area consist of medium to 
high plasticity clays containing gypsum crystals and other salts.  Lacustrine deposits are 
juxtaposed with alluvial fan and eolian deposits throughout the Base.  A generalized cross 
section across the Base is provided as Figure 2.6.  The uppermost deposits (generally top 
fifteen feet) at the Base are typically silty sands, grading vertically and laterally into silts and 
small lenses of clay and sand.  These are typical alluvial fan sediments, which commonly 
exhibit lateral variability because they are deposited as lobes.  A 5 to 8-foot thick clay unit 
grades laterally into a silty, clayey sand, which underlies the alluvial sediments.  These are 
lacustrine or playa deposits, which typically display less vertical variability than alluvial 
deposits but are also laterally discontinuous.  These lacustrine clays almost always are highly 
plastic and contain abundant gypsum crystals.  Below this, sands grading into silty sands, and 
underlain by silts, are present, and are again characteristic of alluvial fan sediments.  
Lenses/beds of lacustrine clay underlie these sediments. 
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2.6 SOILS 

The United States Department of Agriculture (USDA) Soil Conservation Service has 
identified two soil associations in the vicinity of Holloman AFB: the Holloman-Gypsum 
Land-Yesum complex, and the Mead silty clay loam.  The permeability of these soil horizons 
ranges from 4 x 10-4 to 1 x 10-3 centimeters per second.  A soil distribution map of the 
Holloman AFB and surrounding area, as presented in the Soil Conservation Service Soil 
Survey of Otero Area, New Mexico (USDA, 1981), is provided as Figure 2.7. 
 
Most of the surficial soils at the Base are the well-drained, sandy loam and gypsum of the 
Holloman-Gypsum Land-Yesum complex.  The soils of this association are formed from 
alluvial and eolian gypsiferous sediments.  The Holloman unit makes up about 35 percent 
(%) of the complex.  The soil unit is light brown to pink, very fine, sandy loam with a high 
gypsum content.  The soil is moderately permeable, calcareous, and mildly to moderately 
alkaline.  The Gypsum land unit makes up about 30% of the complex. It is soft to hard white 
gypsum, typically overlain by less than one inch of very fine, sandy loam.  The Yesum unit, 
which makes up 20% of the complex, is light brown to pinkish-white, very fine sandy loam 
that is also high in gypsum. It is moderately permeable, calcareous, and mildly alkaline 
(USDA, 1981). 
 
The Mead silty clay loam soil occurs over a small area of the Base.  This soil consists of 
reddish-brown, silty clay loam, clay loam, and clay with a high salt content.  The Mead soil 
unit is derived from fine grained alluvium deposited over lacustrine sediments.  The soil has 
low permeability, and available water capacity is low.  This soil is moderately calcareous, 
and moderately to strongly alkaline.  The soil has a layer of salt that is more soluble than 
gypsum (USDA, 1981). 

2.7 SURFACE WATER 

The Tularosa Basin is a closed basin with no surface water drainage.  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 is crossed by several southwest-trending arroyos as shown in Figure 2.8, which 
control surface drainage in the undeveloped part of the Base.  These arroyos are: 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 near the 
southern boundary of the Base.  Lost River, the largest arroyo, is dammed near the western 
boundary of the Base to prevent runoff from the Base from entering White Sands National 
Monument.  Runoff from Lost River, Malone Draw, and Ritas Draw collects in the dammed 
area and either evaporates or infiltrates.   

2.8 HYDROGEOLOGY 

Groundwater occurs in unconfined conditions in the unconsolidated bolson deposits beneath 
Holloman AFB.  The primary source of recharge for groundwater in the bolson aquifer is 
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percolation of rainfall and stream infiltration 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.  The depth to groundwater decreases from 270 feet (or more) near 
the mountains to less than 5 feet to 50 feet below the ground surface (bgs) at Holloman AFB.  
The hydraulic gradient is steep in the recharge zones at the base of the mountains, but then 
flattens out as groundwater migrates into the valley.  Results of the 1992 RI indicated that 
groundwater gradients at the Base are very low, ranging from about 9 x 10-4 feet per foot 
(ft/ft) to 7 x 10-3 ft/ft.  Groundwater discharge occurs either through evapotranspiration, 
springs or seeps along steep-sided arroyos, or into closed playa lakes such as Lake Lucero, 
the regional groundwater discharge area. 
 
Groundwater flow direction at Holloman AFB is influenced by the surface water flow along 
southwest trending arroyos.  In general, groundwater flow direction is west and southwest 
depending upon the immediate proximity of these drainage features; a basewide regional 
groundwater elevation contour map is provided as Figure 2.9.  In the southeastern portion of 
the Base, regional groundwater flows southwest, following the Dillard Draw surficial 
drainage system.  In the northern portion of the Base, groundwater flows to the west, 
following the Ritas Draw, Malone Draw, and Lost River drainages.  An apparent divide 
between these two drainage subsystems is seen in the northeast-central part of the Base north 
of DP-30 and SD-33.  The greatest local effects on groundwater flow direction occur at sites 
located closest to the arroyos.   
 
Hydraulic conductivity estimates were derived from slug tests performed during previous 
investigations.  These estimates and estimates of seepage velocity for each site are presented 
in the site-specific sections of this RFI report.   
 
Groundwater in the Tularosa Basin is of potable quality at the recharge areas in close 
proximity to the Sacramento Mountains, but becomes increasingly mineralized as it flows 
downgradient toward the interior of the basin.  This natural degradation of 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.  The groundwater beneath 
Holloman AFB is designated as unfit for human consumption because it naturally exceeds 
total dissolved solids (TDS) and sulfate thresholds.  TDS values presented in the 1992 RI 
report ranged from 1,600 milligrams per liter (mg/L) to 66,000 mg/L, averaging over 
17,000 mg/L.  Sulfate and chloride average concentrations were on the order of 4,000 mg/L 
and 6,000 mg/L, respectively.  Using the Guidelines for Groundwater Classification Under the 
EPA Groundwater Protection Strategy (U.S. Environmental Protection Agency [U.S. EPA], 
1986), the groundwater can be classified as IIIB, i.e. not a source or a potential source of 
drinking water.  Class III groundwater is characterized as having a TDS concentration 
greater than 10,000 mg/L and a low degree of interconnection to adjacent surface waters or 
groundwaters of a higher class, as is the case at Holloman AFB.  Regulated water under New 
Mexico Water Quality Control Commission regulations is also defined by this 10,000 mg/L 
TDS threshold. 
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2.9 BASE INSTALLATION RESTORATION PROGRAM 

The Installation Restoration Program (IRP) at Holloman AFB commenced in 1982 when 
CH2MHill was retained by the Air Force to conduct the Holloman AFB records search.  
Department of Defense (DoD) Policy, directed by Defense Environmental Quality Program 
Memorandum 81-5, directed that suspected problems at DoD sites associated with past 
hazardous material disposal be evaluated and addressed.  The IRP was developed to comply 
with RCRA; under Sections 6003 and 3012 of RCRA, Federal agencies were directed to assist 
the U.S. EPA and state agencies to inventory past disposal sites and make the information 
available to the requesting agencies.  To fulfill this policy, DoD implemented a four-phase IRP 
that formed the basis for remedial actions at DoD installations under the provisions of 
Comprehensive Environmental Response, Compensation and Liability Act.  Phase I, the 
records search, is the identification of potential problems.  Follow-on phases in the four-phase 
process included fieldwork (Phase II), remedial alternative evaluation (Phase III), and remedial 
action (Phase IV).   
 
The Holloman AFB records search included a detailed review of pertinent installation records, 
contact with 16 government organizations for documents relevant to the records search effort, 
and a Base site visit conducted in May 1983.  Activities conducted during the Base site visit 
included interviews with 54 past and present Base employees, a ground tour of Base facilities, 
a detailed search of installation records, and a helicopter overflight to identify past disposal 
areas.  The Records Search, submitted in August 1983, identified 43 sites.  Based on the 
Records Search results, Holloman AFB completed EPA Form 8900-1, Notification of 
Hazardous Waste Site Activity, for 34 of the sites, in December 1983.  The forms were 
submitted to U.S. EPA Region VI in March 1984.   
 
In September 1988, the RCRA Facility Assessment (RFA) Preliminary Review (PR) / Visual 
Site Inspection (VSI) was completed by A.T. Kearney and DPRA Incorporated for U.S. EPA 
Region VI.  In accordance with RCRA, Holloman AFB had initially submitted a RCRA Part A 
Permit Application (a request for interim status for existing facilities and the initial permitting 
step for new facilities) in November 1980 for 11 SWMUs; a Part B Permit Application 
(describing how the facility is designed, constructed, maintained, and operated to be protective 
of public health and the environment, as well as release prevention measures and a contingency 
plan in the event of a spill or release) for the Defense Reutilization and Marketing Office 
(DRMO) Hazardous Waste Storage Facility was submitted by Holloman AFB at U.S. EPA’s 
request in July 1985.  The 1984 Hazardous and Solid Waste Amendments (HSWA) provided 
new authority to U.S. EPA to require comprehensive corrective actions at SWMUs and other 
areas of concern (AOCs) at interim status facilities.  These corrective actions were intended to 
address unregulated releases of hazardous constituents.  The intent of the RFA was to support 
this authority by identifying releases or potential releases warranting further investigation.  The 
RFA PR/VSI process identified 228 SWMUs (35 of which no longer existed or could not be 
located) and 21 AOCs at Holloman AFB.  Five additional SWMUs and 1 AOC were identified 
at the Primate Research Institute operated by New Mexico State University on Holloman AFB 
property.  The SWMUs and AOCs included all 43 IRP sites previously identified by Holloman 
AFB.   
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All four of the ERP sites addressed in this supplemental RFI report (i.e., DP-30, SD-33, SS-
39, and SD-27) are included in the Base IRP and were placed on the original 1991 Holloman 
RCRA permit issued jointly by the U.S. EPA Region VI and NMED.  Multiple phases of 
investigation, as well as LTM (DP-30/SD-33 and SS-39 only) have been conducted during that 
time.  This previous work and the most recent phase of investigation are presented in the site-
specific sections of this report. 

2.9.1 Applicable Screening Data 

Analytical data obtained from previous investigations and the supplemental RFIs were 
evaluated against applicable regulatory screening data as specified in Appendix 4-F Section 
III.1.2 of the Holloman AFB Hazardous Waste Permit No. NM6572124422 (NMED, 2004).  
Data evaluation consisted of a direct comparison to applicable screening criteria.  The 
associated screening criteria are included on the individual analytical data tables.  Specifically, 
the following regulatory criteria were used to evaluate the analytical data: 
 

• Soils: 
o NMED residential, industrial, construction worker Soil Screening Levels 

(SSLs) (NMED, 2006a, 2006c). 
o U.S. EPA Region VI Human Health Medium Specific Screening Levels 

(HHMSSL) (U.S. EPA Reg VI, 2007) if NMED SSLs were not 
available (NMED, 2004). 
 The U.S. EPA Region VI HHMSSL for total chromium was used 

to evaluate chromium analytical data since the HHMSSL for total 
chromium assumes a 1:6 ratio between hexavalent and trivalent 
chromium. 

o U.S. EPA radionuclide SSLs (U.S. EPA, 2000). 
 

• Unsaturated Sediment: 
o NMED residential, industrial, construction worker NMED SSLs 

(NMED, 2006a, 2006c). 
o U.S. EPA Region VI HHMSSL (U.S. EPA Reg VI, 2007) if NMED 

SSLs not available (NMED, 2004). 
 The U.S. EPA Region VI HHMSSL for total chromium was used 

to evaluate chromium analytical data since the HHMSSL for total 
chromium assumes a 1:6 ratio between hexavalent and trivalent 
chromium. 

o U.S. EPA radionuclide SSLs (U.S. EPA, 2000). 
 

• Groundwater (for reference only in cases where TDS exceeds 10,000 mg/L): 
o New Mexico Groundwater Quality (NMGWQ) standards, New Mexico 

Administrative Code (NMAC) 20.6.2.3103. 
o U.S. EPA Maximum Contaminant Levels (MCLs). 
o U.S. EPA Region VI tap water HHMSSL (U.S. EPA Reg VI, 2007) for 

perchlorate. 
 

U.S. Air Force Center for Environmental Excellence 
M:\Projects\AFC_002_037_04_08_05\R05-07.819_new.doc 2-7 HGL   7/25/2007 



 

This page intentionally left blank.

 



 

FIGURES 

 



299890 399890 499890

35
00

00
0

35
00

00
0

36
00

00
0

36
00

00
0

37
00

00
0

37
00

00
0

38
00

00
0 HGL—Supplemental RCRA Facility Investigation, DP-30/SD-33, SS-39, and SD-27—Holloman AFB, Alamogordo, NM

Figure 2.1
Facility Location Map

Holloman AFB

Air Force Center for Environmental Excellence

Holloman, AFB

Roswell

Santa Fe Las Vegas

Albuquerque

Alamogordo

0 25 50

Miles

³
Coordinate System: UTM Zone 13, Meters NAD 1983

File X:\AFC002\Holloman_AFB\TO37\Maps\
    DP-30_SD-33_SS-39_SD-27_Supp_RFI\
    Site_location.mxd
Project: AFC002-037-04-11-05
Revised: 05/25/07 TH
Map Source:  Holloman AFB



SS-39

SD-33

DP-30

Holloman Air Force Base

SD-27

384000 392000 400000

36
32

00
0

36
32

00
0

36
40

00
0

36
40

00
0

36
48

00
0

36
48

00
0

36
56

00
0

36
56

00
0

HGL—Supplemental RCRA Facility Investigation, DP-30/SD-33, SS-39, and SD-27—Holloman AFB, Alamogordo, NM

Legend 
Holloman AFB Boundary

Operable Unit Boundary (Approx.)

Building/Structure

Figure 2.2
Facility Layout Map

Holloman AFB

Air Force Center for Environmental Excellence

0 11,000 22,0005,500

SCALE IN FEET

³
File X:\AFC002\Holloman_AFB\TO37\Maps\
    DP-30_SD-33_SS-39_SD-27_Supp_RFI\
    Base_map.mxd
Project: AFC002-037-04-11-05
Revised: 05/25/07 PS
Map Source:  Holloman AFB

Coordinate System: UTM Zone 13, Meters NAD 1983



Holloman Air Force Base

SS-39

SD-33

DP-30
SD-27

42
00

42
10

4190

41
70

41
60 42

20

4240

4070

4030

4250

4260

4270

4080

4280

4290

4090

4300

41
00

4020

4010
4000

4310
39

90

4320

42
30

4330

4180

4340

4350

4040

4360

41
40

43
70

4050

4120

39
80

40
60

4380

44
00

4110

4150

4410

4130

39
70

41
20

4070

4070

4140

4030

4020

40
10

40
10

40
8 0

40
5 0

41
40

4090

40
50

41
40

4190

4050

4100

4170

4080

4100

4040

4120

40
60

4150

40
80

4150

4280

4050

4170

4150

4020

41
30

40
90

4030

4100

41
10

4050

4070

4040

40
50

4090

4050

4080

40
10

4100

41
20

41
50

4070

4060

4080

4020

4220

4060

4060

4180

4100

4010

4050

41
40

41
80

40
40

4120

4000
4070

4120
41

60

4070

4090

41
20

40
40

4110

4130

40
00

4130

4070

3970

40
50

4180

40
10

4120

4180

4020

4130

4180

41
90

4130

40
30

40
30

4010

41
00

40
90

4140

4070

42
30

4090

4090

4180

4050

4160

384000 392000 400000

36
32

00
0

36
32

00
0

36
40

00
0

36
40

00
0

36
48

00
0

36
48

00
0

36
56

00
0

36
56

00
0

HGL—Supplemental RCRA Facility Investigation, DP-30/SD-33, SS-39, and SD-27—Holloman AFB, Alamogordo, NM

Legend 
Holloman AFB Boundary

Operable Unit Boundary (Approx.)

Building/Structure

Figure 2.3
Regional

Topographic Map
Holloman AFB

Air Force Center for Environmental Excellence

0 11,000 22,0005,500

SCALE IN FEET

³
File X:\AFC002\Holloman_AFB\TO37\Maps\
    DP-30_SD-33_SS-39_SD-27_Supp_RFI\
    Site_topo.mxd
Project: AFC002-037-04-11-05
Revised: 11/10/06 TB
Map Source:  Holloman AFB

Topographic Contour and
Associated Elevation (feet MSL)

Coordinate System: UTM Zone 13, Meters NAD 1983



Figure 2.4
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Figure 2.7
Distribution of Soils

at Holloman AFB

HGL—Supplemental RCRA Facility Investigation, DP-30/SD-33, SS-39, and SD-27—Holloman AFB, Alamogordo, NM

Air Force Center for Environmental Excellence

 X:\AFC002\Holloman_AFB\TO37\Maps\
    DP-30_SD-33_SS-39_SD-27_Supp_RFI\Site_Soils.cdr
Project: AFC002-037-04-11-05
Revised: 11/10/06 TB
Source: USDA, 1981

A EF C C NE EN LT LEER C XF EO  LR A TEN NV EIR MON



Holloman Air Force Base

SD-27 DP-30

SD-33

SS-39
RED ARROYO

DILLARD DRAW

RITA
S D

RAW

MALONE DRAW

LO
ST R

IVE
R

HAY D
RAW

384000 392000 400000

36
32

00
0

36
32

00
0

36
40

00
0

36
40

00
0

36
48

00
0

36
48

00
0

36
56

00
0

36
56

00
0

HGL—Supplemental RCRA Facility Investigation, DP-30/SD-33, SS-39, and SD-27—Holloman AFB, Alamogordo, NM

Legend 
Holloman AFB Boundary

Operable Unit Boundary (Approx.)

Building/Structure

Figure 2.8
Surface Drainage

Holloman AFB

Air Force Center for Environmental Excellence

0 11,000 22,0005,500

SCALE IN FEET

³
File X:\AFC002\Holloman_AFB\TO37\Maps\
    DP-30_SD-33_SS-39_SD-27_Supp_RFI\
    Surface_Drainage.mxd
Project: AFC002-037-04-11-05
Revised: 11/13/06 TB
Map Source:  Holloman AFB

Coordinate System: UTM Zone 13, Meters NAD 1983



SD-27

DP-30

SD-33

SS-39

4010

4020

4030

4040

4050

4060

4070

4080

4090

392000 396000 400000

36
32

00
0

36
32

00
0

36
36

00
0

36
36

00
0

36
40

00
0

36
40

00
0

HGL—Supplemental RCRA Facility Investigation, DP-30/SD-33, SS-39, and SD-27—Holloman AFB, Alamogordo, NM

Legend 
Holloman AFB Boundary

Operable Unit Boundary (Approx.)

Building/Structure

Figure 2.9
Groundwater Elevation

Contour Map
Holloman AFB

Air Force Center for Environmental Excellence

0 5,600 11,2002,800

SCALE IN FEET

³
File X:\AFC002\Holloman_AFB\TO37\Maps\
    DP-30_SD-33_SS-39_SD-27_Supp_RFI\
    Regional_GW.mxd
Project: AFC002-037-04-11-05
Revised: 11/10/06 TB
Map Source:  Holloman AFB

1993 Groundwater Contour and
Associated Groundwater Elevation (ft MSL)

Coordinate System: UTM Zone 13, Meters NAD 1983



HGL—Supplemental RCRA Facility Investigation, DP-30/SD-33, SS-39, and SD-27—Holloman AFB, NM 

 

3.0 DP-30 / SD-33 (SWMU 113) - GREASE TRAP / COOKING GREASE 
DISPOSAL PITS 

Due to the close proximity of ERP site DP-30 (the Grease Trap) to ERP site SD-33 (the 
Cooking Grease Disposal Pits), and the similarity of waste disposal practices at the two sites, 
they were investigated as one unit.   

3.1 LOCATION 

ERP sites DP-30 and SD-33 are located in the southeastern portion of Holloman AFB, 
northwest of the airfield and Sabre Road and west of the fire department training area.  The 
locations of DP-30 and SD-33, with respect to the surrounding facility, are shown on 
Figure 2.1.   
 
The sites are located on opposite sides of an unpaved and unnamed service road, approximately 
15 feet apart.  The unnamed service road connects the two sites to Sabre Road and provides 
vehicle access.  Several highly restricted buildings are located near the two sites; consequently, 
unauthorized access to the DP-30/SD-33 area is prohibited.   

3.2 SITE DESCRIPTION 

DP-30 and SD-33 are unpaved and undeveloped and moderately vegetated with shrubs, 
grasses, and cacti.  An aerial photograph of the two sites is presented as Figure 3.1.  
Photographs of the two sites are included in Appendix A.   
 
DP-30 is located immediately north of the unpaved service road and encompasses 
approximately 0.76 acres.  Several linear depressions, remnants of former disposal and site 
investigation trenches, cross the site in primarily northwest-southeast and secondary northeast-
southwest orientations.  No remnant of the former disposal pit, noted during the 1991 RI site 
visit, was observed.  In addition, no soil staining, stressed vegetation, or waste material 
disposed at the site were observed on the surfaces of the sites.   
 
SD-33 is located south of the unpaved service road and encompasses approximately 0.17 acres.  
A semi-circular shaped soil berm, approximately 4 feet high and 50 feet long and composed 
primarily of reworked native soil, is presented along the northern edge of SD-33.  Several 
metal signs indicate the area to be a former disposal unit.  As with ERP site DP-30, several 
linear depressions, remnants of former disposal and site investigation trenches, cross the site in 
a northwest-southeast orientation.   
 
Four groundwater monitoring wells, designated MW30&33-01 through MW30&33-04, were 
observed around the two sites.  The locations of the wells are depicted on Figure 3.1.  
Monitoring well MW30&33-01 was located north of DP-30 while wells MW30&33-02 through 
MW30&33-04 were located south of ERP site SD-33.   
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3.3 WASTE HISTORY 

From 1972 to 1979, shallow trenches were dug and reportedly received wastes from base 
grease traps, oil/water separators, and grit from the wastewater treatment system.  One 
interviewee during the RFA indicated that quantities of various pesticides (diazinon, malathion, 
pyrethrum) were also disposed of here; however, this statement could not be verified (HGL, 
2005a), and the RFI data do not indicate pesticide disposal.  Bioenvironmental Engineering 
personnel identified ERP site SD-33 as the disposal site for cooking grease from base kitchens.  
In addition, personnel from Exterior Plumbing indicated that the DP-30/SD-33 pits were 
occasionally used to dispose Primate Research lab sewage when the sewer line clogged and a 
vacuum truck was used to evacuate the line.  Prior to 1988, the Water and Wastewater 
Department used the area for grit disposal.  The personnel who conducted disposal activities 
from 1980 to 1988 indicated that the pits were used for oil-water separator sludge disposal as 
well as possible uncontrolled dumping. 

3.4 SITE-SPECIFIC ENVIRONMENTAL SETTING 

3.4.1 Topography 

The topography of DP-30 and SD-33 is relatively flat with an overall gentle southerly dip of 
approximately 0.3 ft/ft.  The topography of the two sites has been modified by the former 
trenches and soil berm.  Five waste pits were originally identified at the sites during the RI.  
Typically these waste pits were approximately 40 to 50 feet long and between 2 and 3 feet 
wide.  The depths of the pits varied between 2.5 and 9 feet bgs.  During the RI, an active 
pit, approximately 50 feet long, 5 feet wide, and 10 feet deep was also observed. 
 
As part of this supplemental RFI, a visual inspection of the two sites was conducted prior to 
initiating field activities.  No visual evidence of the former waste pit observed during the 
1991 RI was observed.  Approximately 16 linear depressions, most likely remnants of the 
former disposal trenches and 1991 RI investigation trenches, were observed criss-crossing 
the two sites.  The locations of the 1991 identified linear depressions and the 2006 identified 
linear depressions are presented on Figure 3.1.   

3.4.2 Surface Water 

No surface water bodies or surface water drainage features were observed within, crossing, 
or bounding either site.  Due to the unpaved and moderately vegetated condition of the two 
units, the arid climate, and the presence of numerous linear depressions composed of 
reworked soils, precipitation falling onto the site soils will most likely evaporate, be 
transpired, or infiltrate into the underlying soils.   

3.4.3 Soils 

The soils beneath DP-30 and SD-33 are classified by the USDA Soil Conservation Service as 
belonging to the well-drained, sandy loam and gypsum of the Holloman-Gypsum Land-
Yesum complex (USDA, 1981).  The soils of this association are formed from alluvial and 
eolian gypsiferous sediments.  The Holloman unit makes up about 35% of the complex and is 
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described as being a light brown to pink, very fine, sandy loam with high gypsum content.  
The soil is moderately permeable, calcareous, and mildly to moderately alkaline.  The 
Gypsum land unit makes up about 30% of the complex and is described as being a soft to 
hard white gypsum, typically overlain by less than one inch of very fine, sandy loam.  The 
Yesum unit, which makes up 20% of the complex, is light brown to pinkish-white, very fine 
sandy loam that is also high in gypsum.  The Yesum unit is moderately permeable, 
calcareous, and mildly alkaline (USDA, 1981). 

3.4.4 Geology 

The DP-30 and SD-33 geologic information presented below was obtained during the 
1991 RI, as summarized in the supplemental RFI workplan (HGL, 2005a), and from this 
supplemental RFI subsurface soil investigation.  The previously presented geologic 
conceptual site model has been refined through the incorporation of the subsurface 
stratigraphic data obtained during these subsurface supplemental RFI field activities.  A cross 
section of the subsurface lithology is presented as Figure 4.2.  Soil boring and monitoring 
well borehole logs prepared during the 1991 RI and this supplemental RFI are attached as 
Appendix B.   
 
In the undisturbed soils surrounding ERP sites DP-30 and SD-33, the soils are primarily 
underlain with clayey silt and silty sand units.  In the northern and central portions of the 
DP-30/SD-33 area, the clayey silt and silty sand units appear to be interfingered in a pancake 
stratigraphy.  The silty sand unit thickens to the southeast.  In the south central portion of the 
site, 2 to 3 foot thick sandy clay lenses are present, with a thicker sequence of sandy clay 
centered around MW-30&33-03 below 18 feet bgs.   
 
Based on the supplemental RFI subsurface investigation, desiccated waste was observed only 
within the linear depressions (i.e., waste pits) observed crossing the sites.  Not all of the 
observed trenches contained waste material.  The waste material consisted primarily of pale 
to dark yellowish orange/brown to black reworked soil, sands and silts, with elevated 
photoionization detector (PID) readings.  Debris consisting of stained soils, plastic sheeting, 
and plastic fragments were observed within the linear trenches.  The waste material varied in 
thickness and occurrence between DP-30 and SD-33.  When present, the top of the waste 
material ranged from 0.9 feet to 3 feet bgs while the base of the waste material ranged from 
2.6 feet to 8.8 feet bgs.  Thickness of the waste material ranged from 1.6 feet to 6.2 feet.  
Waste material and evidence of waste was not observed in soil borings completed within six 
inches to one foot of the linear depressions containing waste, indicating that lateral migration 
of waste from the pits did not occur.   

3.4.5 Hydrogeology 

Groundwater occurs beneath DP-30 and SD-33 as a shallow unconfined aquifer within the 
underlying clayey silt, silty sand, and sandy clay sediment.  In 1991, the top of the 
underlying watertable was approximately 20 feet bgs and flowed in a southerly direction.  
Based on the 1991 RI measured water elevations, the watertable beneath the two sites has a 
very low hydraulic gradient of 0.0006 ft/ft.  Using the calculated hydraulic gradient, the 
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horizontal groundwater velocity beneath the two sites was estimated to be approximately 
0.2 to 1.0 feet per year (ft/year).  
 
A groundwater potentiometric surface map of the underlying watertable based on the 
July 2006 supplemental RFI groundwater sampling event and the January 2007 compliance 
LTM event are included as Figures 3.3 and 3.4.  As shown on the groundwater 
potentiometric maps, a slight groundwater gradient is present beneath DP-30 and SD-33, 
with groundwater flowing to the south.  A slight mounding of the underlying watertable was 
observed in the July 2006 and January 2007 sampling events, most likely reflecting higher 
infiltration rates associated with the former DP-30 disposal trenches. 

3.5 PREVIOUS INVESTIGATIONS 

As summarized in the Supplemental RFI workplan (HGL, 2005a), several investigations were 
previously conducted at ERP sites DP-30/SD-33.  A discussion of the former investigations 
and the associated results, as presented in the supplemental RFI workplan (HGL, 2005a), is 
presented below.  The locations of the previous investigation soil and groundwater samples are 
depicted on Figure 3.5. 

3.5.1 1991 Remedial Investigation 

In 1991, a RI was conducted on ERP sites DP-30 and SD-33.  The RI consisted of a site visit, 
trenching, soil sampling, and the installation and sampling of several onsite groundwater 
monitoring wells.  At the time of the RI, the terrain of the two sites was determined to be 
fairly flat and sparsely vegetated.  An active pit, approximately 5 feet wide, 10 feet deep and 
50 feet long was open at the site.  The ground surface north and south of the active pit was 
void of all vegetation and appeared to be recently graded.  Former disposal pit sites were 
identified north of the active pit by the presence of linear surface depressions in the soil from 
the compaction of the back-filled waste pits.   
 
Trenching activities were conducted to help locate and delineate burial pits.  Eleven trenches 
were dug across the area in an effort to identify as many waste pits as possible.  Five waste 
pits were originally identified by the linear depressions observed in the surface soils resultant 
from compaction and settling of the backfilled waste pits.  These suspected waste pits were 
confirmed as burial pits by the exposure of waste material during the trenching activities.  Five 
additional waste pits not identified by surface features were discovered at the site during 
trenching.  A total of 10 waste pits were identified and marked for soil borings.  
 
The identified waste pits were approximately 40 to 50 feet long and between 2 and 3 feet wide.  
The depths of the pits at the soil boring locations varied between 2.5 and 9 feet bgs; waste 
material were covered by soil composed of silty sands and sandy silts.  The RI drilling logs, 
included in Appendix B, show the thickness of the waste and give detailed descriptions of the 
waste material encountered at each waste pit.   
 
A sample of the waste material from a discrete interval was selected for volatile organic 
compound (VOC) analysis; other analyses were conducted on a composite sample of the waste 
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from each pit.  These composite samples and samples obtained in native soils below the waste 
were analyzed for semi-volatile organic compounds (SVOCs), total metals, organochlorine and 
organophosphorus pesticides, polychlorinated biphenyls (PCBs), oil and grease, gross 
alpha/beta, and chlorinated herbicides.  Soil and waste material metals and gross alpha/beta 
analytical results are summarized on Table 3.1.  Oil and grease, pesticides, PCBs, herbicides, 
SVOCs, and VOCs analytical results are summarized on Table 3.2.   
 
No constituents exceeded human health based SSLs and background in the soil intervals 
beneath the waste with the exception of oil and grease.  This demonstrates that soils beneath 
the waste have not been adversely affected by the waste with any significance.   
 
The cadmium concentrations in all of the waste samples, with the exception of waste collected 
from boring SB30&33-06, exceeded the construction worker SSL.  Cadmium was unusually 
elevated in only one sample, obtained from boring SB30&33-07.  The remaining constituent 
concentrations detected in the waste samples collected from borings SB30&33-03, 
SB30&33-04, and SB30&33-06 did not exceed any of the human health-based SSLs; although, 
oil and grease concentrations exceeded the 1,000 mg/kg total petroleum hydrocarbon (TPH) 
cleanup standard in place at the time for Holloman AFB.  Aroclor 1254, a PCB, exceeded the 
SSL for all receptors in the waste sample collected from boring SB30&33-05.  It exceeded only 
the residential SSL in the waste sample collected from borings SB30&33-01, SB30&33-08, and 
SB30&33-09.  Trichloroethene (TCE) exceeded the SSL for residential and industrial receptors 
in borings SB30&33-08 and SB30&33-09, and the residential SSL only in the waste sample 
collected from boring SB30&33-10.  Ethylbenzene exceeded residential and industrial SSLs in 
the waste samples collected from borings SB30&33-02 and SB30&33-10.  Lead exceeded SSLs 
for all receptors in the waste samples obtained from borings SB30&33-07 and SB30&33-10.  
Chromium exceeded the residential and construction worker human health-based SSLs in the 
waste sample collected from boring SB30&33-07.  In summary, VOCs (TCE and 
ethylbenzene), Aroclor 1254, and metals (chromium, cadmium, and lead in boring 
SB30&33-07, and lead in boring SB30&33-10) are constituents of concern detected in the 
waste material that exceeded human health-based SSLs and background for one or more 
receptors. 
 
As part of the RI, four monitoring wells (designated as MW30&33-01 through MW30&33-04) 
were installed upgradient (MW30&33-01) and downgradient (MW30&33-02 through 
MW30&33-04) of the identified trenches.  The locations of the four monitoring wells are 
depicted on Figure 3.1.  Field slug tests were conducted during the RI to estimate hydraulic 
conductivity of the lithology around each monitoring well.  The hydraulic conductivity for the 
DP-30/SD-33 groundwater monitoring wells were determined to be: 
 

• MW30&33-01: 4.23 feet per day (ft/day); 
• MW30&33-02: 0.61 ft/day; 
• MW30&33-03: 0.22 ft/day; and 
• MW30&33-04: 0.92 ft/day. 
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In addition, the groundwater velocity was estimated to be 0.2 to 1.0 ft/year), based on a very 
low hydraulic gradient of 0.0006 ft/ft.   
 
As part of the RI, one round of groundwater samples were collected and analyzed for VOCs, 
SVOCs, oil and grease, total metals, gross alpha/beta, organochlorine and organophosphorus 
pesticides, PCBs, chlorinated herbicides, anions, and TDS.  These results are summarized in 
Table 3.3.  No constituents were detected above background and groundwater standards.  Low 
concentrations (i.e., below standards) of halogenated VOCs were detected in monitoring well 
MW30&33-04.  TDS concentrations ranged from 19,000 mg/L in MW-0&33-01, the 
upgradient well, to 40,000 mg/L (MW-30&33-04). 
 
The risk screen performed as part of the RI indicated unacceptable risk to Sites DP-30 and 
SD-33 based on several constituents in the soil exceeding action levels.  Therefore, it was 
recommended that the sites should proceed beyond an RI to a Feasibility Study (FS)/Corrective 
Measures Study (CMS) 

3.5.2 Corrective Measures Study Plan 

A CMS plan was prepared submitted in November 1992 (Radian, 1992).  The CMS plan stated 
an Engineering Evaluation/Cost Analysis (EE/CA) would be performed to determine the 
appropriate remedial alternative.  A subsequent decision document, signed by NMED in 
September 1995 and the Base Commander in November 1995, alternatively recommended 
NFA with groundwater monitoring based on an absence of exposure pathways and receptors 
and the remote location of the sites.   

3.5.3 Long Term Monitoring 

LTM at DP-30/SD-33 commenced in 1995 and continues to date.  The last LTM event was 
conducted in January 2007.  LTM analytical results are summarized in Table 3.4.  As shown 
in Table 3.4, only TCE has been present above background and groundwater standards, and 
predominantly in well MW30&33-04, over the life of the LTM program.  Comparison to 
standards is for reference only, since TDS is greater than 10,000 mg/L at the site.   
 
Initially LTM activities required groundwater samples be analyzed for the following 
constituents:  VOCs, metals, pesticides, and herbicides.  With the approval of NMED, the 
required analyte monitoring list was reduced over time until limited in 2003 to solely 
chloroform, 1,1-dichloroethane, TCE, arsenic, barium, iron, and selenium.  
 
The 2003 LTM represented the fifth round (10 years) of sampling at the site in accordance 
with the signed Decision Document.  The 2003 LTM report recommended closeout because no 
contaminants were detected above NMGWQ standards, and decreasing concentrations were in 
evidence over the life of the monitoring program.  In 2004 USAF and NMED correspondence, 
NMED required additional characterization of the DP-30/SD-33 waste and surrounding soils 
before considering a NFA recommendation.  NMED further stated that LTM could not be 
suspended and required a plan be submitted for quarterly groundwater monitoring at the 
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SWMU.  In a follow-up response letter, dated January 17, 2007, NMED agreed that 
semi-annual LTM was acceptable for ERP sites DP-30/SD-33 (NMED, 2007).   
 
During the 2005 LTM event, the target analyte list was increased to include 10 VOCs, 
16 metals, organochlorine pesticides, chlorinated herbicides, and TDS (Bhate Environmental 
Associates [Bhate], 2006).  TCE was detected for the first time in the upgradient well, 
MW-30&33-01, and was detected at a concentration (26.6 µg/L) exceeding the U.S. EPA 
MCL.  In addition, TCE was also detected slightly above the MCL in well MW-30&33-03 
(7.6 µg/L) but was not detected in well MW-30&33-04, a well historically containing TCE 
above the MCL.  No other analytes were detected above criteria.  As stated previously, 
groundwater standards are not applicable; consistent with historic data, TDS concentrations in 
the 2005 event ranged from 14,300 mg/L (MW-30&33-04) to 30,200 mg/L (MW-30&33-03). 

3.6 SUPPLEMENTAL RFI FIELD ACTIVITIES 

Supplemental RFI activities were conducted at DP-30 and SD-33 between September 2005 and 
July 2006 in accordance with the supplemental RFI workplan (HGL, 2005a).  Minor deviations 
from the workplan occurred and are discussed under the respective topics.  Soil cuttings, 
decontamination water, and purged groundwater generated during the supplemental RFI and 
January 2007 LTM event were handled in accordance with Holloman AFB standard operating 
procedure (SOP) 9 (Field Management of Investigation-Derived Waste).  A sampling/analytical 
summary table is provided as Table 3.5.   

3.6.1 Non-Invasive Geophysical Survey 

A non-invasive terrain conductivity survey of DP-30 and SD-33 was conducted in September 
and October 2005.  Based on the waste reportedly disposed at the two units, metallic and 
magnetic susceptible debris were not anticipated at the sites.  Consequently, a magnetic survey 
of the DP-30/SD-33 area was not performed. 
 
The DP-30/SD-33 geophysical survey results were presented in a technical memorandum 
(HGL, 2006c), submitted to NMED in January 2006 as Appendix A of the Response to NOD, 
Supplemental RFI Work Plan (HGL, 2006a).  The technical memorandum documented the 
geophysical survey field activities and associated assumptions, discussed the results of the 
survey, presented conclusions based on the obtained data, and included the geophysical survey 
report.  For the completeness of this supplemental RFI report, the information, results, and 
conclusions provided in the geophysical survey technical memorandum have been included in 
Section 3, the site-specific section referring to DP-30 and SD-33.  A copy of the geophysical 
survey report included in the technical memorandum has also been included in this report as 
Appendix C.   
 
Prior to surveying DP-30/SD-33, the Geonics Limited Model EM-31 Mark2 terrain 
conductivity instrument was utilized to measure lateral soil conductivity changes at another 
ERP site.  Due to the naturally high conductive soils encountered at Holloman AFB, the metal-
detection (in-phase) component of the electromagnetic survey was adversely and significantly 
compromised and could not be used as proposed in the RFI work plan (HGL, 2005a).  
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Consequently, the electromagnetic survey strategy was modified to utilize only the quadrature 
(conductivity) component of the electromagnetic method.   
 
The EM-31 Mark2 system operates on magnetic induction and Maxwell’s Law, whereby an 
electromagnetic field is transmitted through the soil and the associated electrical field current is 
ultimately picked up by the receiver and correlated directly to soil conductivity.  The Mark2’s 
fixed intercoil spacing of 3.66 meters (12 feet) produces an ellipsoidal electromagnetic field 
that is approximately 20 feet wide and 40 feet high and typically penetrates subsurface soils to 
a depth of 20 feet and laterally 10 feet.  However, the highly conductive soils present beneath 
Holloman AFB most likely lessened the effective signal penetration depth to approximately 
10 feet.  At DP-30/SD-33, the electromagnetic survey was conducted on a 10-foot line 
spacing.  A two reading per second sampling rate was employed, translating into a 1.5 station 
spacing along each line.   
 
As presented in the soil gas and geophysical survey technical memorandum, included as 
Appendix A of the response to NOD (HGL, 2006a), low conductivity anomalies (blue areas 
depicted on Figure 3.6), consistent with oil and grease contamination, were identified within 
the surveyed area.  The locations of the anomalies correspond to the approximate locations of 
DP-30 and SD-33; however, the sizes of the anomalies suggest the two sites may be larger than 
previously determined.  The SD-33 anomaly is an inverted “L” shaped anomaly approximately 
100 feet long and ranges in width from 40 to 80 feet.  The anomaly appears to be comprised of 
multiple linear and several oblong shape anomalies, possibly reflecting former disposal 
trenches and pits.  The DP-30 anomaly is more amorphous in shape with less differentiation 
within the anomaly, and extends approximately 240 feet long and ranges in width from 
approximately 100 to 160 feet.  The inferred boundaries, based on the conductivity results, of 
the waste units are depicted on Figure 3.6. 

3.6.2 DPT Soil and Waste Characterization Assessment 

3.6.2.1 Subsurface Drilling 

A subsurface soil investigation was conducted at DP-30 and SD-33 to analytically characterize 
the waste materials present on site, assess the soil quality beneath the waste material, and 
verify the boundaries of the former waste pits.  The subsurface investigation was conducted 
using a direct push technology (DPT) drill rig in May 2006.  Due to limited information on 
historic waste disposal practices, the DPT subsurface soil investigation targeted potential waste 
disposal trenches identified from the geophysical survey data (Section 3.6.1).  The locations of 
the supplemental RFI soil borings are shown on Figure 3.7. 
 
During borehole advancement, continuous soil sampling was conducted until the maximum 
desired depth was achieved, considered to be approximately 2 feet below the base of the waste 
material.  Based on previous investigation results, waste materials are present to a maximum 
depth of 8.8 feet bgs.  Consequently, supplemental RFI soil borings were generally completed 
between 10 and 15 feet bgs.  Soils were retrieved from the subsurface using a 4-foot long, 
stainless steel, 2-inch diameter macrocore sampler fitted with disposable acetate liners.  The 
sampler was advanced into the underlying soils in four foot increments.  Upon achieving a four 

U.S. Air Force Center for Environmental Excellence 
M:\Projects\AFC_002_037_04_08_05\R05-07.819_new.doc 3-8 HGL   7/25/2007 



HGL—Supplemental RCRA Facility Investigation, DP-30/SD-33, SS-39, and SD-27—Holloman AFB, NM 

 

foot push, the sampler was removed from the subsurface and the acetate line extracted from the 
sampler.  The liner was then opened and the contained soils were lithologically characterized, 
visually inspected, and field screened using a PID.  No elevated PID readings were detected in 
the soil cuttings.  The collected data including the presence or absence of waste material and 
evidence of contamination was recorded on individual boring logs for each location.  The 
associated boring logs are included in Appendix B. 
 
Initially, 14 soil borings were proposed for DP-30 and 6 soil borings were proposed for 
SD-33.  However, during the subsurface investigation, waste material was not observed in 
many of the borings completed within the geophysical-defined boundaries of the two sites.  As 
a result, 11 additional soil borings were drilled at the sites to collect a sufficient number of 
waste samples for analytical characterization.  Twenty soil borings (designated SB30-01 
through SB30-20) were completed within and around ERP site DP-30 and 11 soil borings 
(designated SB33-01 through SB33-11) were completed within and around ERP site SD-33.  
The locations of the completed soil borings are shown on Figure 3.2. 
 
During the subsurface soil investigation, loose soils were encountered across the entire site, 
resulting in moderate to poor sample recoveries.  In addition, voids were also encountered in 
many of the linear depressions (i.e., former trenches) crossing the sites, possibly indicating 
poor historic compaction practices and/or dessication of the waste material resulting in 
borehole collapse.  DP-30 and SD-33 lithologic logging results and visual observations are 
summarized in Section 3.4.4 and presented on individual drilling logs included in Appendix B.   

3.6.2.2 Waste Sampling for Hazard Classification 

Waste material encountered during borehole advancement was sampled and analyzed for 
Toxicity Characteristic Leaching Potential (TCLP) VOCs; TCLP SVOCs; TCLP metals; pH; 
RCRA Toxicity, Ignitability, Corrosivity, and Reactivity (sulfide and cyanide) to determine, 
should the material be removed, the appropriate means of disposal.   
 
Within ERP site DP-30, waste material, generally consisting of light yellow to dark brown 
silty sand containing pieces of plastic sheeting, was encountered in six borings (i.e., SB30-11 
through SB30-13, SB330-17, SB30-18, and SB30-20) at various depths ranging from 3 to 9 
feet bgs.  Cresols (m&p), barium, cadmium, lead, and mercury were the only analytes 
detected within the six waste samples collected from DP-30.  None of the detected analytes 
exceeded TCLP regulatory levels.  No TCLP VOCs were detected in any of the waste samples 
retrieved from DP-30. 
 
Within ERP site SD-33, the waste material, consisting of blackish brown to dark brown fine-
grained silty sand containing pieces of clear plastic sheeting and cut timber, was encountered in 
three soil borings (SB33-07, SB33-08, and SB33-10) primarily between 4 and 5 feet bgs  in 
borings SB33-08 and SB33-10, and at 2 to 3 feet bgs in boring SB30-07.  Only barium and 
cadmium were detected in the three waste samples collected from SD-33.  Neither metal was 
detected at concentrations exceeding TCLP regulatory levels.  No TCLP VOCs and SVOCs 
were detected in the waste samples retrieved from SD-33. 
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Table 3.6 summarizes the TCLP analytical results of the DP-30 and SD-33 waste samples.  
Waste sample data sheets are included in Appendix D.  The data indicate that the material, 
should it be removed and disposed, does not require management as a hazardous waste. 

3.6.2.3 Subsurface Soil Sampling 

In accordance with the supplemental RFI workplan (HGL, 2005a), native soil samples, 
generally consisting of partially-cemented fine-grained silty sand, were collected immediately 
below identified waste material as well as surrounding the waste disposal trenches/pits and 
analyzed for VOCs, SVOCs, PCBs, organochlorine and organophosphorus pesticides, 
herbicides, gasoline-range total petroleum hydrocarbons (G-TPH), diesel-range total petroleum 
hydrocarbons (D-TPH), and Target Analyte List (TAL) metals.   
 
Due to borehole collapse, a soil sample could not be collected directly below the waste 
material encountered in boring SB30-11.  Rather, a boring (i.e., SB30-16) was completed 
immediately adjacent to the SB30-11 linear depression and angled to retrieve a soil sample 
from below the waste material.   
 
DP-30 (Grease Trap):  Methylene chloride, a common laboratory contaminant, 7 pesticides, 
and 18 metals were detected in the soil samples (Table 3.7) collected from the DP-30 disposal 
boundary delineated by the geophysical survey.  The highest pesticide concentrations detected 
around DP-30 varied between borings, but were typically detected in borings SB30-02 
(4,4’-DDT), SB30-04 (endrin aldehyde and endrin ketone), and SB30-07 (beta-endosulfan, 
endosulfan sulfate, and methoxychlor).  The highest concentrations of 13 of the 18 metals 
detected in the boundary soil samples were reported in soil sample SB30-02-0305.  No 
constituents exceeded SSLs with the exception of manganese, in one boundary sample. 
 
With respect to the soil samples collected immediately beneath waste material present at 
DP-30, three VOCs, 12 pesticides, 1 herbicide, PCB-1254, G-TPH, D-TPH, and 21 metals 
were detected.  Analyte concentrations varied across the site; however, the herbicide naled was 
detected only in sample SB30-12-0709 and PCB-1254 was detected only in sample 
SB30-13-0910.  The maximum concentrations of the 3 VOCs (chloromethane, n-butylbenzene, 
and n-propylbenzene) and the 12 pesticides were typically detected in boring SB30-16, SB30-
17, SB30-18, and SB30-20.  G-TPH was detected only in boring SB30-16.  D-TPH was 
detected in three borings, SB30-13, SB30-16, and SB30-20, with the highest concentration 
(161 mg/kg) detected in boring SB30-16.  Maximum metal concentrations were detected in all 
but one of the subsurface soil samples, with the majority of the maximum concentrations 
detected in sample SB30-18-0709.  Again, no constituents exceeded SSLs, with the exception 
of manganese in one sample underlying the waste. 
 
Manganese was the only metal detected at concentrations exceeding applicable screening 
criteria.  The metal’s concentration in sample SB30-02-0305 (357 mg/kg), a boundary soil 
sample, and SB30-18-0709 (250 mg/kg), collected below identified waste, exceeded the 
construction worker NMED SSL (150 mg/kg).  Concentrations were below residential and 
industrial SSLs.  It is likely that the manganese is unrelated to the waste material based on the 
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absence of other contaminants, such as oil and grease.  Furthermore, SB30-02-0305 is well 
beyond the soil berm and outside of the area delineated by the geophysical survey. 
 
SD-33 (Cooking Grease Disposal Pits):  Table 3.8 summarizes the SD-33 soil analytical 
positive detections.  Fluoranthene and 18 metals were detected in the SD-33 boundary 
assessment soil samples.  Fluoranthene was detected only in sample SB33-01-0809 while 
maximum metal concentrations were detected in either sample SB30-02-0809 or 
SB30-11-0607. 
 
With respect to the soil samples collected beneath identified SD-33 waste materials, 3 VOCs 
(ethylbenzene, n-propylbenzene, and p-cymene), bis(2-ethylhexyl)phthalate, dimethoate, PCBs 
1254 and 1260, and 19 metals were detected.  The highest concentrations of all 3 VOC 
analytes were detected in boring SB33-07, collected at 4 to 5 feet bgs, while D-TPH, 
bis(2-ethylhexyl)phthalate, and PCBs 1254 and 1260 were detected in boring SB33-08 at 10 to 
12 feet bgs.  Organophosphorus pesticide, dimethoate, was detected in both soil samples.  
Maximum metal concentrations were detected in both soil samples; however, mercury was 
detected only in sample SB33-08-1012. 
 
None of the organic compounds or metals detected in the SD-33 soil samples were detected at 
concentrations exceeding SSLs.  No organochlorine pesticides or herbicides were present in the 
SD-33 soil samples. 

3.6.3 Groundwater Monitoring Well Installation 

In response to the supplemental RFI workplan, NMED requested the installation of a 
groundwater monitoring well immediately downgradient but adjacent to DP-30 
(NMED, 2006b).  The additional groundwater monitoring well, designated MW-30&33-05, 
was installed in June 2006 using a DPT drill rig fitted with 4¼-inch hollow stem augers 
(HSAs).  The location of the new well is depicted on Figure 3.1.   
 
The MW-30&33-05 borehole was drilled to 30 feet bgs, approximately eight feet below the top 
of the underlying watertable, measured at the time of drilling.  During monitoring well 
borehole advancement, soil samples were continuously collected using a 2 foot long, 2-inch 
diameter, stainless steel split spoon sampler for lithologic logging, PID field screening, and 
visual inspection.  Lithologic logging data, PID results, and visual observations were recorded 
on the MW30&33-05 drilling log and have been summarized above in Section 3.4.4 and 
included in Appendix B.   
 
Upon achieving the desired depth, a 2-inch diameter monitoring well constructed of a 10-foot 
long, 0.010-slotted, Schedule 40 polyvinyl chloride (PVC) well screen and Schedule 40 PVC 
riser pipe was installed straddling the underlying watertable.  In accordance with the workplan, 
the well was positioned straddling the watertable with approximately 8 feet of screen set below 
the watertable and 2 feet above.  The well was completed with an above ground steel 
monument set within a 2-foot by 2-foot by 6-inch concrete pad and surrounded by 3 concrete 
filled bollards.  Monitoring well construction information for the previously installed 
monitoring wells and MW-30&33-05 has been summarized on Table 3.9. 
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After installation, the newly installed monitoring well was developed using an electronic 
submersible pump and dedicated, disposable tubing.  During the development process, water 
quality parameters were monitored in five minute increments using a water quality meter and 
separate turbidity meter to determine when well development was achieved, as defined in the 
workplan.  Water quality parameter measurements were collected every 5 minutes and 
development was achieved.  Well development was considered achieved when three 
consecutive measurements of the monitored water quality parameters (i.e., temperature, pH, 
specific conductance, dissolved oxygen (DO), oxidation reduction potential (ORP), and 
turbidity) were within: 
 

• plus or minus (±) 1 degree Celsius (oC); 
• ± 0.1 pH units; 
• ± 10 % for specific conductance; 
• ± 10% for DO; 
• ± 10% for ORP; and 
• Less than or equal to 10 nephelometric turbidity units (NTUs) or ± 10% difference. 

 
Approximately 130 gallons of water were purged from MW-30&33-05 during the development 
process.  The well development data sheet for MW-30&33-05 is included in Appendix D.   

3.6.4 Supplemental RFI and January 2007 Compliance LTM Groundwater Sampling 

The four pre-existing monitoring wells (MW30&33-01 through MW30&33-04) and the newly 
installed monitoring well (MW30&33-05) were purged and sampled in July 2006 in accordance 
with the workplan (HGL, 2005a) as modified by the supplemental RFI response to NOD 
(HGL, 2006a).  The collected groundwater samples were analyzed for VOCs, total and 
dissolved TAL metals, and TDS.  Dissolved metals samples were collected in the field by 
running the sample water through a 0.45 micron in-line filter.  Groundwater purging and 
sample data sheets for the two DP30/SD33 monitoring wells are located in Appendix D. 
 
Monitoring wells MW30&33-01, MW30&33-04, and MW30&33-05 were purged and sampled 
using a peristaltic pump fitted with disposable tubing and employing low-flow purging and 
sampling methods.  During the purging process using a peristaltic pump, water quality 
parameters were measured using an in-line water quality meter and separate turbidity meter.  
Well purging was considered complete when stabilization of the water quality parameters was 
achieved in accordance with the workplan (HGL, 2005a).  Upon achieving stabilization, the in-
line water quality meter was disconnected and the appropriate sample containers filled.  Due to 
poor well yields, MW30&33-02 and MW30&33-03 were purged and sampled using 
disposable, polyethylene bailers.  During the purging process, the disposable bailers were 
lowered slowly and carefully into the water column in an effort to minimize agitation of the 
water column.  Water quality parameters were obtained after removing every casing volume.  
Approximately three well casing volumes were purged from the two wells prior to sampling.  
Upon removal of three casing volumes, the disposable bailer was used to fill the appropriate  
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sample containers.  July 2006 dissolved metals samples were filtered by the laboratory; 
January 2007 dissolved metals samples were field filtered. 
 
The July 2006 supplemental RFI and January 2007 LTM groundwater data are presented on 
Table 3.10.  Sixteen VOCs, 16 total and/or dissolved metals, and TDS were detected in the 
groundwater samples collected during the July 2006 supplemental RFI and the January 2007 
semi-annual compliance monitoring events.  During the two events, TDS concentrations ranged 
from 21,500 mg/L to 35,400 mg/L, which is consistent with the December 2005 LTM data.   
 
Of the VOCs detected, only TCE was detected at concentrations exceeding U.S. EPA MCLs.  
TCE was detected above the U.S. EPA MCL of 5 µg/L in MW-30&33-03 during the January 
2007 sampling event (21.1 µg/L); in MW-30&33-04 during the July 2006 (14.2 µg/L) and 
January 2007 (15.6 µg/L) sampling events; and in MW-30&33-05 during the July 2006 
(59.3 µg/L) and January 2007 (58.1 µg/L) sampling events. 
 
Iron was detected at 1,410 µg/L in well MW-30&33-05 during the January 2007 sampling 
event, exceeding the irrigation NMGWQ standard (1,000 µg/L); however, the metal was not 
detected in the filtered metals sample, indicating the reported concentration was associated with 
sample turbidity.  None of the dissolved metals data obtained from the January 2006 sampling 
event exceeds regulatory criteria. 

3.7 ASSESSMENT OF DATA RESULTS 

A general description of the DP-30/SD-33 data assessment results is provided below.  Detailed 
information regarding the data and assessment findings and responses are included in the data 
validation packages included in Appendix E. 
 
A total of thirty-two soil samples including three duplicate sample and six groundwater samples 
including one duplicate sample were submitted for laboratory analysis as part of the 
supplemental RFI.  The analytical data for the groundwater samples are presented in sample 
delivery group (SDG) 6071808 and 7012209.  The analytical data for the soil samples are 
presented in SDG 6052223, 6052304, D6E240388, D6F010162.  Table 3.11 identifies the DP-
30/SD-33 supplemental RFI samples by SDG. 

3.7.1 Compound Quantitation and Reported Detection Limits 

Using judgment based upon the information provided and typical calibration procedures, it 
appears as if no quantitation exceeded the typical highest calibration standard for the test and 
that reporting limits have been correctly adjusted for dilutions and extraction amounts.  The 
reporting limit met method or contractual requirements.  All data reviewed were acceptable.  
The following minor issues were identified and resolved, including: 
 

• The “J” flagging of several VOCs, SVOCs D-TPH, and metals soil results (in 
SDG 6052304) for being reported below the reporting limit but greater than the 
Method Detection Limit (MDL). 

U.S. Air Force Center for Environmental Excellence 
M:\Projects\AFC_002_037_04_08_05\R05-07.819_new.doc 3-13 HGL   7/25/2007 



HGL—Supplemental RCRA Facility Investigation, DP-30/SD-33, SS-39, and SD-27—Holloman AFB, NM 

 

• The “J” flagging of several VOCs, SVOCs, D-TPH, and metals soil results (in 
SDG 6052223) for being reported below the reporting limit but greater than the 
MDL. 

• The “UJ” flagging of reactive sulfide and cyanide results in SDG 6052223 that 
were not detected, as the extraction and distillation are defined as a semi-
qualitative method. 

• The “J” flagging of several organophosphate pesticide soil results in SDG 
D6E240388 for being reported below the reporting limit but greater than the 
MDL. 

• The “JN” flagging of one dimethoate soil result for sample HGLSB33-07-0405 
(in SDG D6E240388) for not being within a relative percent difference (RPD) 
of 40 as described in EPA Method 800B, Section 7.9.  

• The “J” flagging of several VOCs, and metals groundwater results (in SDG 
6071808) for being reported below the reporting limit but greater than the 
MDL. 

3.7.2 Precision and Accuracy 

Quality control (QC) data, including matrix spike (MS) / matrix spike duplicates (MSD), 
surrogates, and laboratory control sample (LCS) recoveries were used to assess the precision 
and accuracy for the soil and groundwater samples.  The following minor issues were 
identified and resolved, including: 
 

• The “J” flagging of one pyridine soil result (in SDG 6052304) for having a 
recovery out of criteria in the MS/MSD pair and in the LCS/LCSD pair.  

• The “UJ” flagging of one pentachlorophenol soil result (in SDG 6052304) for 
having a recovery out of criteria in the MS/MSD pair. 

• The “J” and UJ” flagging of several chlorinated pesticide soil results (in SDG 
6052304) for having recoveries out of criteria in the MS/MSD pair. 

• The “J” flagging of one antimony soil result  and the “UJ” flagging of one zinc 
soil result (in SDG 6052304) for having recoveries out of criteria in the 
MS/MSD pair. 

• The “UJ” flagging of several chlorinated pesticide rinse blank results associated 
with soil results (in SDG 6052223) for having recoveries low and out of criteria 
in the water MS/MSD pair. 
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• The “J” and “UJ” flagging of antimony and zinc results for sample HGLSB33-
08-1012 (in SDG 6052223), for having recoveries for antimony and zinc out of 
criteria in the soil MS/MSD pair associated with QC Batch No. 26829.   

• The “J” flagging of the iron result for sample HGLRB06-051806-AL (in SDG 
6052223), for having a recovery for iron out of the method criteria in the water 
MS/MSD pair associated with QC Batch. No. 26872.  

• A MS/MSD pair was not analyzed with the organophosphate pesticide and 
chlorphenoxy herbicide samples in SDG D6F010162.  Normally, the associated 
positive results would be flagged “J.”  However, all sample results were not 
detected, so no data qualifier flags were recommended. 

• With respect to the January 2007 groundwater compliance LTM samples, the 
“UJ” and “J” flagging of dissolved antimony, dissolved calcium, dissolved 
cobalt, dissolved copper, dissolved iron, dissolved magnesium, dissolved 
manganese, dissolved nickel, dissolved sodium, dissolved thallium, dissolved 
vanadium, dissolved zinc, dissolved silver, dissolved barium, dissolved 
cadmium, dissolved chromium, dissolved lead, and dissolved selenium (in SDG 
7012209) due to matrix interference. 

All soil and groundwater samples were properly preserved and analyzed within the required 
holding time.  The following minor issues were identified and resolved, including: 
 

• The “J” and “UJ” flagging of the re-extracted samples in Preparation Batch 
6157599 in SDG D6E240388, for exceeding the holding time of 14 days by 
three to five days.    

• The “X” flagging of the re-extracted samples in Preparation Batch 6160553 in 
SDG D6F010162, for exceeding the holding time of 14 days by nine days. 

All initial and continuing calibration QC criteria were reviewed and were acceptable.  The 
following minor issues were identified and resolved, including: 
 

• The “J” and “UJ” flagging of several organophosphate pesticide results, for 
having a percent difference (%D) greater than the acceptance criteria. 

• With respect to the groundwater compliance LTM samples, the “J” and “UJ” 
flagging of volatile organics groundwater results (in SDG 7012209), for having 
a percent difference greater than the acceptance criteria. 

The frequency of analysis and percent recoveries (%R) of the second source calibration 
verifications were reviewed and determined to be acceptable, with the following exceptions: 
 

• The recoveries for six organophosphate analytes - demeton, diazinon, ethyl 
parathion, malathion, methyl parathion, and phorate – were low and out of 
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criteria in the LCS associated with Preparation Batch 6149033 and 6151496.  
The samples were re-extracted, so the samples in the first two preparation 
batches were flagged “X” and “UX” 

• The recovery for phorate was out of criteria in the LCS associated with all 
organophosphate soil samples in SDG D6F010162.   The associated results, 
which were not detected, were flagged “UJ.” 

 
Surrogate spikes were added to all samples, QC checks, and blanks as required by the 
reference method.  All data reviewed were acceptable, except as noted below: 
 

• The percent recovery for the surrogate decachlorobiphenyl was out of criteria of 
50.4 to 129 percent at 48 percent in sample HGLSB3012-0709.  Since the 
recovery indicated a low bias, the associated results, which were not detected, 
were flagged “UJ” to indicate an estimated reporting limit. 

• The surrogate percent recovery for decachlorobiphenyl was out of criteria in 
several samples in SDG 6052223.  Since the recovery indicated a low bias, the 
associated results that were not detected were flagged “UJ” to indicate an 
estimated reporting limit, and the positive hits were flagged “J” to indicate an 
estimated value. 

• Both surrogates were out of criteria in Sample HGLSBDup-07 in SDG 
D6E240388.  Since the recoveries indicate a low bias, the associated results, all 
of which were not detected, were flagged “UJ.” 

3.7.3 Comparability 

Comparability represents the confidence with which one data set can be compared to another.  
In accordance with the approved Quality Assurance Project Plan (QAPP) (HGL, 2005b), data 
are comparable when collection techniques, measurement methods, and reporting procedures 
are equivalent for the samples within a sample set.  Implementation of appropriate procedures 
for sampling and shipping, as specified in the QAPP (HGL, 2005b), were performed.  Within 
the data sets, it was concluded that results were comparable to each other. 

3.7.4 Representativeness 

Representativeness was assessed by use of field duplicate and blank samples.  Method and field 
blank samples were analyzed to determine potential contamination from laboratory or shipping 
procedures.  Overall, representativeness was considered satisfactory, except as noted below.   
 

• For VOC analyses in SDG 6052304, 11 even target analytes were detected in 
the method blank associated with the water samples in QC Batch No. 26937, of 
which only toluene was a common laboratory contaminants.  Four analytes were 
detected in the method blank for soil samples in QC Batch No. 26929, and 
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9 analytes were detected in the method blank for soil samples in QC Batch No. 
26968, of which toluene and methylene chloride were common laboratory 
contaminants.  Eleven other target analytes were detected in the trip blank.  For 
the affected results (in SDG 6052304), either the sample result was raised to the 
reporting limit, or the reporting limit was raised to the observed value. 

• For VOC analyses in SDG 6052223, 9 target analytes were detected in the 
method blank associated with the water samples in QC Batch No. 26849, and 
3 target analytes were detected in the method blank for soil samples in QC Batch 
No. 26929.  Six other target analytes were detected in the trip blank TB-051706 
and 4 target analytes were detected in trip blank TB051806.  For the affected 
results (in SDG 6052223), either the sample result was raised to the reporting 
limit, or the reporting limit was raised to the observed value. 

• D-TPH were detected in the water method blank sample HGLRB06-051806-AL.  
The associated sample result was raised to the reporting limit.  

• Sodium and potassium were detected in the water method blank associated with 
sample HGLRB06-051806-AL.  The reporting limit of the sample was raised to 
the observed value. 

• For VOC analyses in SDG 6071808, 8 target analytes were detected in the 
method blank associated with the samples in QC Batch No. 28352.  Fourteen 
target analytes were detected in both the method blank associated with the only 
trip blank and the trip blank itself.  For the affected results (in SDG 6071808), 
either the sample result was raised to the reporting limit, or the reporting limit 
was raised to the observed value. 

• Dissolved metals data for the July 2006 round were rejected because results 
between the sample and duplicate were not comparable, nor were the data 
representative when compared with historic or 2007 metals results.  Filtration at 
the laboratory likely compromised the samples, as this was not an issue in the 
January 2007 round, when samples were field-filtered. 

With respect to the groundwater compliance LTM data: 

• For VOC analyses in SDG 7012209, several target analytes were detected in the 
method blank associated with the groundwater samples in QC Batch Nos. 34075 
and 34077.  The affected results are “U” qualified as analytical artifacts.  In 
addition, three target analytes were detected in the trip blank associated all 
samples in this SDG.  All methylene chloride results are qualified “U” based on 
method blank contamination.  Several target analytes were detected in the 
equipment blanks associated with all samples in this SDG.  All methylene 
chloride results are “U” qualified based on method blank contamination.  
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• For metals analyses in SDG 7012209, method blanks were contaminated with 
total and dissolved potassium and total sodium.  The total potassium detection in 
sample MW-30/33-04-011707 was less than the associated action level and was 
qualified “U.” 

• An equipment blank in SDG 7012209, RB-011707 is associated with the 
samples collected on 01/17/07 and was free from contamination with the 
exception of total copper, total nickel, total potassium, and total vanadium.  The 
total copper, total nickel, and total vanadium detections in several groundwater 
samples were less than the associated action level and were qualified “U.” 

• For metals analyses in SDG 7012209, total aluminum had a high relative 
percent difference in the field duplicate and sample MW-30/33-05-011707.  The 
total aluminum in groundwater samples MW-3/33 DUP and MW-30/33-05-
011707 are “J” qualified. 

3.7.5 Completeness 

Completeness is defined as the percentage of the total number of analytical results requested 
that are judged to be valid, including estimated (J-flagged) values, in accordance with the 
QAPP (HGL, 2005b).  Completeness of the laboratory analysis for the DP-30/SD-33 samples 
was determined to be 93.4%, which is below the supplemental RFI data quality objective 
(DQO) of 95%.  The rejection of the filtered metals data from the July 2006 supplemental RFI 
groundwater sampling event resulted in the below DQO completeness percentage.  As 
discussed above, the rejected data was most likely attributed to laboratory filtering methods.  
Consequently, all future dissolved metals samples will be filtered in the field to prevent future 
issues with dissolved metals analysis.  

3.7.6 Usability 

Based on the data review and validation, the accepted analytical data were determined to be 
useable for their intended purpose. 

3.8 NATURE AND EXTENT OF CONTAMINATION 

3.8.1 Contaminant Distribution 

A summary of analytes detected at concentrations exceeding regulatory screening criteria 
segregated by media is included as Table 3.13. 

3.8.1.1 Waste Material 

Previous investigation results determined the presence of waste material within several linear 
depressions, most likely former disposal trenches/pits, which criss-cross DP-30 and SD-33.  
Based on supplemental RFI terrain conductivity surveying results, a visual site inspection, and 
a subsurface boundary site assessment, the maximum extent of the two sites has been 
determined.  DP-30 encompasses approximately 0.76 acres while SD-33 encompasses 
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approximately 0.17 acres.  The average depth to the top of the waste residual at both sites is 
3 feet bgs while the average depth to the base of the waste residual at both sites is 7 feet bgs.  
Based on the collected data, approximately 4,900 cubic yards (yd3) of waste residual is present 
beneath DP-30 and 1,100 yd3 of waste residual is present beneath SD-33.  The boundaries of 
the two sites are depicted on Figure 3.8.  The soil borings where waste has been encountered 
have also been highlighted on Figure 3.8.   
 
Physical descriptions of the waste present at the sites, when encountered during the previous 
and supplemental RFI field activities, are summarized on Table 3.12.  In the 15 years since the 
RI, it appears that the waste material has dried to a residual and is now intermingled with soils.  
Voids are now present where the waste material, when wet, formerly occupied more volume.  
It is also important to note that elevated organic vapors are no longer prevalent, when 
comparing 1991 to 2006 data obtained during borehole advancement. 
 
At SD-33, only oil and grease was detected above screening criteria in the waste samples.  No 
targeted organics, VOCs or SVOCs, were present above SSLs, indicating that the material may 
have been composed primarily of cooking grease. 
 
At DP-30, TCE, total xylenes, PCB-1254, four metals, and oil and grease were detected above 
screening criteria in the waste samples.  TCE concentrations above screening criteria were 
detected in three waste samples, all collected from linear depressions located in the south-
central section of DP-30.  Total xylenes and PCB-1254 were detected above NMED SSLs in 
one sample collected from boring SB30&33-02 at 2 to 8 feet bgs.  PCB-1254 was also detected 
above residential SSLs in sample SB-30&33-09.  Cadmium, chromium, and lead were detected 
above SSLs in boring SB30&33-07.  Analytes detected in the waste material at concentrations 
exceeding screening criteria are also presented Figure 3.8. 
 
Oil and grease, PCB-1254, manganese, and mercury were detected above screening criteria in 
a soil sample collected from a 1.5 to 8 feet bgs in a trench near the southeastern corner of DP-
30.  This sample was collected from a soil interval typically containing waste; however, no 
waste was documented within the sample’s associated soil boring.  Since the sample was 
collected from a trench at a depth typically containing waste, and given the analyte 
concentrations, it is likely waste is present in the sampled trench. 
 
TCLP analyses of the waste material during the supplemental RFI indicate the residual is 
non-hazardous.   

3.8.1.2 Soil Contamination 

The sample locations with the analyte exceedances are shown on Figure 3.9 along with the 
analytes and the associated concentrations.   
 
Contamination beyond and below the waste interval was limited to oil and grease in one sample 
and manganese in two samples.  One soil sample collected immediately below identified waste 
contained oil and grease concentrations above the NMED residential and industrial TPH SSLs 
(200 mg/kg), at a concentration of 1,100 mg/kg, at DP-30.  Manganese is likely unrelated to 
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site activities given that the maximum manganese concentration is well beyond areas affected 
by disposal of grease and the absence of other contaminants.   

3.8.1.3 Groundwater Contamination 

TDS groundwater concentrations beneath DP-30/SD-33 have ranged from 21,500 mg/L to 
35,400 mg/L.  The TDS analytical data is depicted on a per well per event basis on Figure 
3.10.  Since TDS concentrations exceed 10,000 mg/L, U.S. EPA MCLs and NMGWQ 
standards do not apply.  However, for reference purposes, the DP-30/SD-33 groundwater data 
have been screened against the U.S. EPA MCLs and NWGWQ standards as described in the 
following paragraphs. 
 
TCE and thallium have been the only two analytes detected at concentrations exceeding 
screening criteria.  Thallium was detected slightly above the U.S. EPA MCL (2.0 µg/L) in 
wells MW30&33-01, MW30&33-02, and MW30&33-03 during the December 2005 LTM 
event.  The highest thallium concentration was 7.8 µg/L in well MW30&33-02, slightly 
exceeding the thallium concentration in the upgradient well MW30&33-01 (6.8 µg/L).  
Thallium was not detected in any of the wells during the January 2007 LTM event.  TCE 
concentrations have exceeded the U.S. EPA MCL of 5 µg/L in MW-30&33-03, 
MW-30&33-04, MW-30&33-05, and MW-30&33-01, with the MW30&33-04 August 1995 
and September 1999 concentrations also exceeding the NMGWQ standard (100 µg/L).  As 
shown on Figure 3.10, TCE concentrations within well MW30&33-04 have continued to 
decrease from 150 µg/L in September 1999 to 15.6 µg/L in January 2007.  Based on the 
January 2007 TCE concentrations, an ellipsoidal TCE plume appears to be present beneath and 
immediately downgradient of DP-30 and SD-33.  The inferred location of the TCE plume is 
depicted on Figure 3.10.   

3.8.2 Fate and Transport 

3.8.2.1 Waste Materials 

Based on subsurface soil investigation activities, desiccated waste material is present at DP-30 
and SD-33 within former disposal trenches below an average depth of 3 feet bgs.  Within the 
disposal trenches, the waste was typically observed as a dry residual mixed with native soils as 
a single unit, or as individual layers separated by uncontaminated soils.  Borings completed 
immediately adjacent to former disposal trenches contained no waste and no analytes of 
concern above screening criteria except for oil and grease in one sample, suggesting the 
material is located solely within the former trenches and has not migrated. 
 
PCB-1254, oil and grease, and mercury were detected in one 1991 soil sample above screening 
criteria from a soil interval typically containing waste.  Although there was no indication in the 
boring log of the sample being collected from a former disposal trench, it is likely the sample 
represents waste material disposed at DP-30.  
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3.8.2.2 Soil Contamination 

As stated in Section 3.6.2.3, oil and grease (in one sample) and manganese (in two samples) 
were the only constituents identified above screening criteria in soil samples collected 
beneath/beyond the DP-30 waste.  The manganese concentrations above the construction 
worker SSL are likely not associated with site activities.   
 
No contaminants of concern were detected beneath or beyond the SD-33 waste.  No soil 
contamination was observed outside former disposal trenches or around the geophysical-
defined boundaries of DP-30 and SD-33.  In addition, no soil contamination was observed at 
the soil/groundwater interface during the installation of monitoring well MW30&33-05.   

3.8.2.3 Groundwater Contamination 

Groundwater beneath DP-30/SD-33 has been impacted with TCE.  The TCE groundwater 
contamination can be attributable to former site activities; TCE was historically found in waste 
present in three former disposal trenches located in the south-central portion of DP-30.  The 
decrease in TCE concentrations in the groundwater demonstrate that the residual material is not 
acting as a continuous source of groundwater contamination. 
 
Groundwater water level measurements collected during historic LTM events indicate 
groundwater flows primarily in a southerly direction along a very low hydraulic gradient.  
Both the southerly flow direction and low hydraulic gradient explains the minimal migration of 
TCE beyond the extent of SD-33.   
 
TDS concentrations have consistently exceeded 10,000 mg/L at the sites.  Based on the 
groundwater’s TDS concentrations, groundwater standards do not apply. 

3.9 CONCLUSIONS 

A maximum of 6,000 yd3 of residual waste may be present beneath DP-30/SD-33 based on 
geophysical survey data and subsurface soil investigations.  This calculation assumes waste is 
present beneath the entire site; however, during supplemental RFI activities, waste was only 
encountered within former disposal trenches.  Consequently, the total waste beneath the site 
may be less.  The waste material contains oil and grease, PCB-1254, total xylenes, arsenic, 
cadmium, chromium, lead, and TCE above NMED SSLs.  TCLP analysis indicates the waste 
is non-hazardous.  
 
Soils beneath and beyond the residual waste material in the former trenches are not 
contaminated, with exception of one oil and grease sample below the waste at DP-30.  Two 
manganese concentrations above SSLs do not appear to be associated with the two sites based 
on a lack of other contaminants within the same samples and their locations.  
 
Based on the lack of targeted compounds above SSLs in the SD-33 material it appears that the 
residual there is primarily cooking grease.  Groundwater beneath and immediately 
downgradient of DP-30/SD-33 has been impacted with TCE, most likely originating from 
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several trenches located within the south-central portion of DP-30.  TDS concentrations exceed 
10,000 mg/L indicating that groundwater standards do not apply.  Evaluation of the 
groundwater within MW-30&33-05, located immediately downgradient of DP-30, indicates 
TCE concentrations are less than 60 µg/L.  Evaluation of the MW-30&33-04 TCE data shows 
the TCE concentrations have continually decreased since compliance LTM began in 1995, 
suggesting that the site is not acting as a continuous source of contamination to groundwater. 

3.10 RECOMMENDATIONS 

The residual waste material, although historically shown to contain contaminants above SSLs, 
is present in the subsurface, and is not available for exposure to receptors.  The material is 
confined to the former disposal trenches.  TCE concentrations in the groundwater immediately 
downgradient of DP-30, as measured in MW-30&33-04, have been decreasing, indicating that 
the residual is not acting as a continual source of groundwater contamination.  In summary, the 
material poses little to no risk under the current and projected land use scenario.  Removal and 
off-site disposal of the material, assuming 6,000 tons, would cost upwards of $600,000.  While 
feasible, removal would not provide a significant additional level of protectiveness to human 
health and the environment beyond what currently exists.  It is therefore recommended that 
land use controls be implemented as a remedial measure to prevent uncontrolled exposure to 
the material.  It is also recommended that the remaining six rounds of semi-annual 
groundwater monitoring be performed for TCE analysis only, to confirm that TCE levels in 
the groundwater have stabilized.  At the end of the monitoring period, provided the plume is 
stable, NFA under NMED Criterion 5 will be appropriate with land use controls as the 
remedial measure. 
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HGL—Supplemental RCRA Facility Investigation,
DP-30/SD-33, SS-39, and SD-27
Holloman AFB, Alamogordo, NM

Legend 

Figure 3.8
DP-30/SD-33

Waste Material and
Soil Within Waste Interval

Analyte Exceedances
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Regular text indicates analyte concentration
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Bolded text indicates analyte concentration
exceeding NMED residential and industrial SSL
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"́ Supplemental RFI Monitoring Well
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Soil Borings Encountering Waste
2006 Borings Prefixed by HGL

SB30&33-01

Analyte 1.5- 4.6 ft
Oil and Grease (mg/kg) 2,800

SB30&33-02

Analyte  2- 8 ft
Xylenes (µg/kg) 110,000
Oil and Grease (mg/kg) 13,000
PCB-1254 (µg/kg) 2,400 C

SB30&33-03

Analyte  2.5- 5.5 ft
Oil and Grease (mg/kg) 20,000

SB30&33-04

Analyte  2.5- 7.5 ft
Oil and Grease (mg/kg) 61,000

SB30&33-06

Analyte 3- 6 ft
Oil and Grease (mg/kg) 82,000

SB30&33-08

Analyte 1.5- 2.5 ft
Trichloroethene (µg/kg) 7,600
Oil and Grease (mg/kg) 2,000

SB30&33-10

Analyte 2.6- 8.9 ft
Trichloroethene (µg/kg) 950
Oil and Grease (mg/kg) 14,000
Arsenic (mg/kg) 8.1
Lead (mg/kg) 790

SB30&33-07

Analyte  2- 4 ft
Oil and Grease (mg/kg) 3,400
Cadmium (mg/kg) 40
Chromium (mg/kg) 730
Lead (mg/kg) 2,400

SB- 30&33-05
 1.5- 8 ft

Analyte (SOIL)
PCB-1254 (µg/kg) 19,000 CD
Oil and Grease (mg/kg) 1,800
Mercury (mg/kg) 8.9

SB- 30&33- 09
2.7-6 ft

Analyte (SOIL)
Oil and Grease (mg/kg) 3,800

SB30&33-09

Analyte 1.7- 2.7 ft
Trichloroethene (µg/kg) 19,000
PCB-1254 (µg/kg) 1,900 C
Oil and Grease (mg/kg) 11,000
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Figure 3.9
DP-30/SD-33

Soils Below/Beyond Waste Pits
Analyte Exceedances
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SB30&33-10
8.9- 14 ft

Analyte (SOIL)
Oil and Grease (mg/kg) 1,100 "́ Supplemental RFI Monitoring Well

Analytes
     Manganese (mg/kg) 357

19-May-2006
SB30-02

3.00-5.00 ft.

Analytes
     Manganese (mg/kg) 250

20-May-2006
7.00-9.00 ft.
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Figure 3.10
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Notes:
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U.S. EPA MCL and NMGWQ standard
NA = not analyzed
ND = not detected
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Groundwater Contour and Elevation4084

Inferred TCE 5 µg/L Contour Interval
(January 2007)

Analyte Aug-95 Sep-97 Sep-99 Sep-01 Apr-03 Dec-05 Jul-06 Jan-07
Trichloroethylene (µg/L) ND ND ND ND ND 26.6 ND ND
Thallium (µg/L) NA NA NA NA NA 6.8 J R ND
TDS (mg/L) NA ND NA NA NA 24,500 25,800 23,900

MW-30&33-01

Analyte Aug-95 Sep-97 Sep-99 Sep-01 Apr-03 Dec-05 Jul-06 Jan-07
Trichloroethylene (µg/L) ND ND ND ND ND 1 1.56 1.76
Thallium (µg/L) NA NA NA NA NA 7.8 J R ND
TDS (mg/L) NA ND NA NA NA 24,900 34,300 30,800

MW-30&33-02 Analyte Aug-95 Sep-97 Sep-99 Sep-01 Apr-03 Dec-05 Jul-06 Jan-07
Trichloroethylene (µg/L) ND ND ND ND 2.8 7.6 3.53 21.1
Thallium (µg/L) NA NA NA NA NA 4.0 J R ND
TDS (mg/L) NA ND NA NA NA 30,200 35,400 28,700

MW-30&33-03

Analyte Aug-95 Sep-97 Sep-99 Sep-01 Apr-03 Dec-05 Jul-06 Jan-07
Trichloroethylene (µg/L) 110 100 150 52 44 ND 14.2 15.6
Thallium (µg/L) NA NA NA NA NA ND R ND
TDS (mg/L) NA NA NA NA NA 24,300 25,100 24,700

MW-30&33-04

Analyte Jul-06 Jan-07
Trichloroethylene (µg/L) 59.3 58.1
Thallium (µg/L) R <5
TDS (mg/L) 24,500 21,500

MW-30&33-05



 

TABLES
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Table 3.1 
1991 Remedial Investigation Waste Material and Soil within Waste Analytical Results 

DP-30/SD-33 (SWMU 113) – Grease Trap/Cooking Grease Disposal Pits 
Supplemental RFI 

Holloman AFB, New Mexico 
 

SB- 30&33- 01 SB- 30&33- 02 SB-30&33- 03 SB- 30&33- 04

91JULHO30&33-
001 

91JULHO30&33-
003

91JULHO30&33-
005

91JULHO30&33-
007

1.5- 4.6 ft  2- 8 ft  2.5- 5.5 ft  2.5- 7.5 ft
Analyses (WASTE) (WASTE) (WASTE) (WASTE)

SW8240 - Volatile Organics (µg/kg)
Benzene NA 10,300 25,800 174,000 47 J
Chlorobenzene NA 194,000 245,000 245,000 15 J
Chloromethane NA 21,800 53,400 284,000
1,1-Dichloroethane NA 1,400,000 1,420,000 1,420,000
Ethyl benzene NA 128,000 128,000 128,000 330 35,000 < 1700
Methyl ethyl ketone NA 31,800,000 48,700,000 48,700,000
Methylene chloride NA 182,000 490,000 2,630,000 1,100 B 300 B 1,900 B 2,900 B
Tetrachloroethene NA 12,500 31,600 134,000 130 J 200 510 J
Toluene NA 252,000 252,000 252,000 240 8,900 B
1,1,1-Trichloroethane NA 563,000 563,000 563,000
1,1,2-Trichloroethane NA 11,900 30,200 194,000
Trichloroethene NA 638 1,560 33,600 140 J
Xylenes NA 82,000 82,000 82,000 2,400 110,000 780 JB

SW8240 - Volatile Organics, TIC List (µg/kg)
C4- Benzene NA 10,300 25,800 174,000 9,100
1,2-Dichlorobenzene NA 37,400 37,400 37,400
Heptanoic acid, methyl ester NA -- -- --
C1-Naphthalene NA 79,500 300,000 262,000

SW8270- Semivolatile Organics (µg/kg)
Anthracene NA 22,000,000 100,000,000 86,000,000
Benzo(b)fluoranthene NA 6,210 23,400 212,000
Benzo(k)fluoranthene NA 62,100 234,000 2,120,000
Benzoic Acid NA 100,000,000(3) 100,000,000(3) 100,000,000(3) 1,300 J
bis(2-Ethylhexyl)phthalate NA 347,000 1,370,000 4,660,000 41,000 1,300 JB
Dibutylphthalate NA 6,100,000(3) 100,000,000(3) 68,000,000(3) 52 J
Fluorene NA 2,660,000 26,500,000 10,200,000
2- Methylnaphthalene NA -- -- -- 7,800 J 80 J
4- Methylphenol (p- cresol) NA -- -- -- 27,000 100,000 850 J
Naphthalene NA 79,500 300,000 262,000 1,300 J 1,300 J 110 J
Phenanthrene NA 1,830,000 20,500,000 6,990,000
Phenol NA 18,300,000 100,000,000 69,900,000 3,000 J 16,000
Pyrene NA 2,290,000 30,900,000 9,010,000

EPA 413.2- Oil and Grease (mg/kg) NA 200(7) 200(7) -- 2,800 13,000 20,000 61,000
SW8080 - Organochlorine Pesticides and PCBs (µg/kg)

Aldrin NA 284 1,120 6,990 28 C
alpha- BHC NA 902 3,990 30,000 5.9 J
delta - BHC NA -- -- -- 1,600 X 220 X 1,500 X
gamma-BHC NA 4,370 19,300 80,900
Chlordane NA 16,200 71,900 130,000
4,4'- DDD NA 24,400 111,000 807,000 68 C
4,4'-DDE NA 17,200 78,100 570,000 39 X 37 C
4,4'- DDT NA 17,200 78,100 138,000 39 X 82 J
Dieldrin NA 304 1,200 10,200 4.6 J 29 C
Endosulfan Sulfate NA 367,000(4) 4,100,000(4) 1,400,000(4) 340 XY 250 J
Endrin NA 18,300 205,000 69,900 13 X
Endrin Aldehyde NA 18,300(5) 205,000(5) 69,900(5) 4.3 J
Endrin Ketone NA 18,300(5) 205,000(5) 69,900(5) 11 J
Heptachlor epoxide NA 53(3) 630(3) 210(3)

PCB-1254 NA 1,120 8,260 4,280 2,400 C
SW8150 - Chlorinated Herbicides (µg/kg)

2,4,5- T NA 610,000(3) 20,000,000(3) 6,800,000(3) 150 
2,4-D NA 690,000(3) 20,000,000(3) 8,500,000(3)

2,4- DB NA 490,000(3) 16,000,000(3) 5,500,000(3) 410 61 J 
Dicamba NA 1,800,000(3) 61,000,000(3) 21,000,000(3) 49 44
Dichloroprop NA -- -- -- 640 640 
Dinoseb NA 61,000(3) 2,000,000(3) 680,000(3)

MCPA NA 31,000(3) 1,000,000(3) 340,000(3) 27,000 12,000 J
MCPP NA 61,000(3) 2,000,000(3) 680,000(3)

23,000
SW6010 - Metals (mg/kg)

Antimony 7.3 31.3 454 124 <23 <11 <26 <24
Beryllium 1.3 156 2,250 56.2 <0.46 0.64 <0.51 0.61
Cadmium 1.0 39 564 154 2.5 1.8 6.8 4.5
Chromium 24.6 210(3) 450(3) 500(3) 18 19 44 21
Copper 21.2 3,130 45,400 12,400 19 49 120 51
Nickel 18.1 1,560 22,700 6,190 6.0 12 18 9.9
Silver 0.73 391 5,680 1,550 <2.3 1.5 3.5 <2.4
Zinc 48.7 23,500 100,000 92,900 80 200 260 170

SW7060 - Arsenic (mg/kg) 6.9 3.9 17.7 85.2 2.0 3.1 1.9 1.8
SW7421 - Lead (mg/kg) 12.3 400 800 800 140 21 68 69
SW7471 - Mercury (mg/kg) -- 6.11(6) 68.4(6) 23.8(6)

<0.060 0.069 0.22 <0.066
SW7740 - Selenium (mg/kg) 10.5 391 5,680 1,550 <0.58 0.66 <0.53 <0.55
SW9310 - Gross Alpha and Gross Beta (pCi/g)

Gross Alpha NA -- -- -- 8.2 14 7.8 11
Gross Beta NA -- -- -- 14 21 8.9 14

NOTE: Table presents only constituents detected in waste material at this site. Laboratory Qualifiers
(1)  Radian, 1992 and 1993.  Background provided for reference only. X = SW8080 -- Presence of analyte confirmed by second column analysis, 
(2) Obtained from Table A-1 (NMED, 2006c) but quantitation was not confirmed.
(3) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007) Y= SW8080-- Endosulfan Sulfate calibration check standard outside accpetance
(4) Endosulfan SSLs used as a surrogate for endosulfan sulfate  limits.  Samples were reanalyzed for this compound if detected in primary
(5) Endrin SSLs used as a surrogate for endrin aldehyde and endrin ketone or secondary analyses.
(6) Methylene mercury SSLs used as a surrogate for mercury B = Analyte detected in laboratory blank analysis, no blank subtraction performed.
(7) Unknown oil TPH SSLs provided (NMED, 2006a) C = Presence and quantitation of analyte confirmed by second column analysis.

D = Secondary dilution required for this analyte.
mg/kg = milligrams per kilogram Validation Qualifiers
µg/kg = micrograms per kilogram J = Detected below the detection limit.
ft = feet
pCi/g = picocuries per gram
-- = not detected; not applicable
NA = not analyzed
NMED = New Mexico Environment Department
ND = Not detected, at the reported detection limit.
TIC = Tentatively identified compound.
< = Analyte not detected at or above reported detection limit
SSL = soil screening level

Bolded value indicates analyte concentration exceeds NMED residential SSL
Bolded and italiciced  value indicates analyte concentration exceeds NMED residential and industrial SSL 
Bolded, italiciced , and underlined value indicates analyte concentration exceeds NMED residential, industrial, and construction worker SSL

NMED Soil Screening Levels (2)

Background(1) Residential Industrial
Construction 

Worker

U.S. Air Force Center for Environmental Excellence 
M:\Projects\AFC_002_037_04_08_05\R05-07.819_new.doc  HGL   7/25/2007 
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Table 3.1 (continued) 
1991 Remedial Investigation Waste Material and Soil within Waste Analytical Results 

DP-30/SD-33 (SWMU 113) – Grease Trap/Cooking Grease Disposal Pits 
Supplemental RFI 

Holloman AFB, New Mexico 
 

SB- 30&33-05 SB- 30&33- 06 SB- 30&33- 07 SB- 30&33- 08

91JULHO30&33-
009

91JULHO30&33-
011 

91JULHO30&33-
013

91JULHO30&33-
015 

 1.5- 8 ft bgs 3- 6 ft  2- 4 ft 1.5- 2.5 ft
Analyses (SOIL) (WASTE) (WASTE) (WASTE)

SW8240 - Volatile Organics (µg/kg)
Benzene NA 10,300 25,800 174,000 130 J < 110
Chlorobenzene NA 194,000 245,000 245,000 38 J < 110
Chloromethane NA 21,800 53,400 284,000 11,000
1,1-Dichloroethane NA 1,400,000 1,420,000 1,420,000 32 J
Ethyl benzene NA 128,000 128,000 128,000 < 140 87 J 3.7 J
Methyl ethyl ketone NA 31,800,000 48,700,000 48,700,000 < 2,700
Methylene chloride NA 182,000 490,000 2,630,000 120 JB 200 B 26,000 B 250 B
Tetrachloroethene NA 12,500 31,600 134,000 180 J 90 J
Toluene NA 252,000 252,000 252,000 13 J 15 JB 230 JB 11 JB
1,1,1-Trichloroethane NA 563,000 563,000 563,000 450
1,1,2-Trichloroethane NA 11,900 30,200 194,000
Trichloroethene NA 638 1,560 33,600 200 J 7,600
Xylenes NA 82,000 82,000 82,000 43 J 50 J 1,300 J 12 J

SW8240 - Volatile Organics, TIC List (µg/kg)
C4- Benzene NA 10,300 25,800 174,000
1,2-Dichlorobenzene NA 37,400 37,400 37,400 140 
Heptanoic acid, methyl ester NA -- -- -- 300
C1-Naphthalene NA 79,500 300,000 262,000 5,800

SW8270- Semivolatile Organics (µg/kg)
Anthracene NA 22,000,000 100,000,000 86,000,000
Benzo(b)fluoranthene NA 6,210 23,400 212,000 550 J
Benzo(k)fluoranthene NA 62,100 234,000 2,120,000 550 J
Benzoic Acid NA 100,000,000(3) 100,000,000(3) 100,000,000(3)

bis(2-Ethylhexyl)phthalate NA 347,000 1,370,000 4,660,000 1,800 JB 1,700 B < 11,000
Dibutylphthalate NA 6,100,000(3) 100,000,000(3) 68,000,000(3)

Fluorene NA 2,660,000 26,500,000 10,200,000
2- Methylnaphthalene NA -- -- --
4- Methylphenol (p- cresol) NA -- -- -- 49,000
Naphthalene NA 79,500 300,000 262,000
Phenanthrene NA 1,830,000 20,500,000 6,990,000
Phenol NA 18,300,000 100,000,000 69,900,000
Pyrene NA 2,290,000 30,900,000 9,010,000 360 J

EPA 413.2- Oil and Grease (mg/kg) NA 200(7) 200(7) -- 1,800 82,000 3,400 2,000
SW8080 - Organochlorine Pesticides and PCBs (µg/kg)

Aldrin NA 284 1,120 6,990 19 X 1.2 X
alpha- BHC NA 902 3,990 30,000 0.50 J
delta - BHC NA -- -- -- 250 X 20 X 90 X
gamma-BHC NA 4,370 19,300 80,900 1.2 C < 0.54
Chlordane NA 16,200 71,900 130,000
4,4'- DDD NA 24,400 111,000 807,000 < 5.4 5.8 X 5.0 C
4,4'-DDE NA 17,200 78,100 570,000 5.7 X 2.9 C
4,4'- DDT NA 17,200 78,100 138,000 < 11 0.48 J
Dieldrin NA 304 1,200 10,200 < 5.4 4.7 X
Endosulfan Sulfate NA 367,000(4) 4,100,000(4) 1,400,000(4) < 16
Endrin NA 18,300 205,000 69,900 < 5.4 0.65 X
Endrin Aldehyde NA 18,300(5) 205,000(5) 69,900(5) 3.0 X
Endrin Ketone NA 18,300(5) 205,000(5) 69,900(5) 1.1 J
Heptachlor epoxide NA 53(3) 630(3) 210(3)

PCB-1254 NA 1,120 8,260 4,280 19,000 CD 1,200 C
SW8150 - Chlorinated Herbicides (µg/kg)

2,4,5- T NA 610,000(3) 20,000,000(3) 6,800,000(3)

2,4-D NA 690,000(3) 20,000,000(3) 8,500,000(3) 250
2,4- DB NA 490,000(3) 16,000,000(3) 5,500,000(3)

Dicamba NA 1,800,000(3) 61,000,000(3) 21,000,000(3)

Dichloroprop NA -- -- -- 310
Dinoseb NA 61,000(3) 2,000,000(3) 680,000(3) 32 110
MCPA NA 31,000(3) 1,000,000(3) 340,000(3)

MCPP NA 61,000(3) 2,000,000(3) 680,000(3)

SW6010 - Metals (mg/kg)
Antimony 7.3 31.3 454 124 <19 <19 12 <22
Beryllium 1.3 156 2,250 56.2 0.49 0.61 0.44 0.54
Cadmium 1.0 39 564 154 3.0 <0.95 40 8.1
Chromium 24.6 210(3) 450(3) 500(3) 48 17 730 142
Copper 21.2 3,130 45,400 12,400 140 34 140 58
Nickel 18.1 1,560 22,700 6,190 13 9.7 34 13
Silver 0.73 391 5,680 1,550 27 4.9 4.3 <2.2
Zinc 48.7 23,500 100,000 92,900 280 100 420 290

SW7060 - Arsenic (mg/kg) 6.9 3.9 17.7 85.2 1.9 1.8 4.0 2.8
SW7421 - Lead (mg/kg) 12.3 400 800 800 150 8.6 2,400 380
SW7471 - Mercury (mg/kg) -- 6.11(6) 68.4(6) 23.8(6) 8.9 0.14 0.70 0.29
SW7740 - Selenium (mg/kg) 10.5 391 5,680 1,550 <0.51 <0.50 <0.49 0.90
SW9310 - Gross Alpha and Gross Beta (pCi/g)

Gross Alpha NA -- -- -- 15 7.0 14 14
Gross Beta NA -- -- -- 18 21 19 19

NOTE: Table presents only constituents detected in waste material at this site. Laboratory Qualifiers
(1)  Radian, 1992 and 1993.  Background provided for reference only. X = SW8080 -- Presence of analyte confirmed by second column analysis, 
(2)  Obtained from Table A-1 (NMED, 2006c) but quantitation was not confirmed.
(3)  Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007) Y= SW8080-- Endosulfan Sulfate calibration check standard outside accpetance
(4)  Endosulfan SSLs used as a surrogate for endosulfan sulfate  limits.  Samples were reanalyzed for this compound if detected in primary
(5)  Endrin SSLs used as a surrogate for endrin aldehyde and endrin ketone or secondary analyses.
(6)  Methylene mercury SSLs used as a surrogate for mercury B = Analyte detected in laboratory blank analysis, no blank subtraction performed.
(7)  Unknown oil TPH SSLs provided (NMED, 2006a) C = Presence and quantitation of analyte confirmed by second column analysis.

D = Secondary dilution required for this analyte.
mg/kg = milligrams per kilogram Validation Qualifiers
µg/kg = micrograms per kilogram J = Detected below the detection limit.
ft = feet
pCi/g = picocuries per gram
-- = not detected; not applicable
NA = not analyzed
NMED = New Mexico Environment Department
ND = Not detected, at the reported detection limit.
TIC = Tentatively identified compound.
< = Analyte not detected at or above reported detection limit
SSL = soil screening level

Bolded value indicates analyte concentration exceeds NMED residential SSL
Bolded and italiciced  value indicates analyte concentration exceeds NMED residential and industrial SSL 
Bolded, italiciced , and underlined value indicates analyte concentration exceeds NMED residential, industrial, and construction worker SSL

NMED Soil Screening Levels (2)

Background(1) Residential Industrial
Construction 

Worker
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HGL—Supplemental RCRA Facility Investigation, DP-30/SD-33, SS-39, and SD-27—Holloman AFB, NM 

 

Table 3.1 (continued) 
1991 Remedial Investigation Waste Material and Soil within Waste Analytical Results 

DP-30/SD-33 (SWMU 113) – Grease Trap/Cooking Grease Disposal Pits 
Supplemental RFI 

Holloman AFB, New Mexico 
 

SB- 30&33- 09 SB- 30&33- 09 SB- 30&33- 10

91JULHO30&33-017 91JULHO30&33-018 91JULHO30&33-019 

1.7- 2.7 ft 2.7- 6 ft bgs 2.6- 8.9 ft
Analyses (WASTE) (SOIL) (WASTE)

SW8240 - Volatile Organics (µg/kg)
Benzene NA 10,300 25,800 174,000 220
Chlorobenzene NA 194,000 245,000 245,000
Chloromethane NA 21,800 53,400 284,000
1,1-Dichloroethane NA 1,400,000 1,420,000 1,420,000
Ethyl benzene NA 128,000 128,000 128,000 < 680 3.8 J 31,000
Methyl ethyl ketone NA 31,800,000 48,700,000 48,700,000
Methylene chloride NA 182,000 490,000 2,630,000 590 JB 630 B 890 B
Tetrachloroethene NA 12,500 31,600 134,000 170 J < 110
Toluene NA 252,000 252,000 252,000 < 680 13 JB 2,400 B
1,1,1-Trichloroethane NA 563,000 563,000 563,000 2,500 < 110
1,1,2-Trichloroethane NA 11,900 30,200 194,000 190
Trichloroethene NA 638 1,560 33,600 19,000 < 110 950
Xylenes NA 82,000 82,000 82,000 37,000

SW8240 - Volatile Organics, TIC List (µg/kg)
C4- Benzene NA 10,300 25,800 174,000
1,2-Dichlorobenzene NA 37,400 37,400 37,400
Heptanoic acid, methyl ester NA -- -- --
C1-Naphthalene NA 79,500 300,000 262,000

SW8270- Semivolatile Organics (µg/kg)
Anthracene NA 22,000,000 100,000,000 86,000,000 < 12,000
Benzo(b)fluoranthene NA 6,210 23,400 212,000
Benzo(k)fluoranthene NA 62,100 234,000 2,120,000
Benzoic Acid NA 100,000,000(3) 100,000,000(3) 100,000,000(3)

bis(2-Ethylhexyl)phthalate NA 347,000 1,370,000 4,660,000
Dibutylphthalate NA 6,100,000(3) 100,000,000(3) 68,000,000(3)

Fluorene NA 2,660,000 26,500,000 10,200,000 < 12,000
2- Methylnaphthalene NA -- -- -- 10,000 J
4- Methylphenol (p- cresol) NA -- -- -- 2,800 J
Naphthalene NA 79,500 300,000 262,000 4,300 J
Phenanthrene NA 1,830,000 20,500,000 6,990,000 < 12,000
Phenol NA 18,300,000 100,000,000 69,900,000
Pyrene NA 2,290,000 30,900,000 9,010,000

EPA 413.2- Oil and Grease (mg/kg) NA 200(7) 200(7) -- 11,000 3,800 14,000
SW8080 - Organochlorine Pesticides and PCBs (µg/kg)

Aldrin NA 284 1,120 6,990 < 6.0 2.9 C 37 J
alpha- BHC NA 902 3,990 30,000 7.5 C 3.6 X
delta - BHC NA -- -- -- 43 X 7.8 C 1,200 X
gamma-BHC NA 4,370 19,300 80,900 < 6.0 2.0 X < 59
Chlordane NA 16,200 71,900 130,000 < 300 Z
4,4'- DDD NA 24,400 111,000 807,000
4,4'-DDE NA 17,200 78,100 570,000 < 6.0 1.3 X 180 X
4,4'- DDT NA 17,200 78,100 138,000 < 12 2.1 X 240 C
Dieldrin NA 304 1,200 10,200 < 6.0 1.8 X 140 X
Endosulfan Sulfate NA 367,000(4) 4,100,000(4) 1,400,000(4)

Endrin NA 18,300 205,000 69,900
Endrin Aldehyde NA 18,300(5) 205,000(5) 69,900(5) < 12 0.45 J
Endrin Ketone NA 18,300(5) 205,000(5) 69,900(5)

Heptachlor epoxide NA 53(3) 630(3) 210(3) < 6.0 2.3 X 940 X
PCB-1254 NA 1,120 8,260 4,280 1,900 C < 11

SW8150 - Chlorinated Herbicides (µg/kg)
2,4,5- T NA 610,000(3) 20,000,000(3) 6,800,000(3)

2,4-D NA 690,000(3) 20,000,000(3) 8,500,000(3)

2,4- DB NA 490,000(3) 16,000,000(3) 5,500,000(3) < 54
Dicamba NA 1,800,000(3) 61,000,000(3) 21,000,000(3)

Dichloroprop NA -- -- -- 160 < 35
Dinoseb NA 61,000(3) 2,000,000(3) 680,000(3)

MCPA NA 31,000(3) 1,000,000(3) 340,000(3) 29,000
MCPP NA 61,000(3) 2,000,000(3) 680,000(3)

SW6010 - Metals (mg/kg)
Antimony 7.3 31.3 454 124 <21 <21 <18
Beryllium 1.3 156 2,250 56.2 0.65 <0.42 0.70
Cadmium 1.0 39 564 154 9.6 <1.0 8.4
Chromium 24.6 210(3) 450(3) 500(3) 59 4.4 61
Copper 21.2 3,130 45,400 12,400 49 <4.2 200
Nickel 18.1 1,560 22,700 6,190 17 <4.2 16
Silver 0.73 391 5,680 1,550 <2.1 <2.1 3.1
Zinc 48.7 23,500 100,000 92,900 180  9.4 790

SW7060 - Arsenic (mg/kg) 6.9 3.9 17.7 85.2 3.9 1.1 8.1
SW7421 - Lead (mg/kg) 12.3 400 800 800 240 0.78 790
SW7471 - Mercury (mg/kg) -- 6.11(6) 68.4(6) 23.8(6)

0.26 <0.050 0.70
SW7740 - Selenium (mg/kg) 10.5 391 5,680 1,550 <0.53 <0.51 <0.57
SW9310 - Gross Alpha and Gross Beta (pCi/g)

Gross Alpha NA -- -- -- 12 3.8 9.2
Gross Beta NA -- -- --  20 6.3 15

NOTE: Table presents only constituents detected in waste material at this site. Laboratory Qualifiers
(1)  Radian, 1992 and 1993.  Background provided for reference only. X = SW8080 -- Presence of analyte confirmed by second column analysis, 
(2)  Obtained from Table A-1 (NMED, 2006c) but quantitation was not confirmed.
(3)  Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007) Y= SW8080-- Endosulfan Sulfate calibration check standard outside accpetance
(4)  Endosulfan SSLs used as a surrogate for endosulfan sulfate  limits.  Samples were reanalyzed for this compound if detected in primary
(5)  Endrin SSLs used as a surrogate for endrin aldehyde and endrin ketone or secondary analyses.
(6)  Methylene mercury SSLs used as a surrogate for mercury B = Analyte detected in laboratory blank analysis, no blank subtraction performed.
(7)  Unknown oil TPH SSLs provided (NMED, 2006a) C = Presence and quantitation of analyte confirmed by second column analysis.

D = Secondary dilution required for this analyte.
mg/kg = milligrams per kilogram Validation Qualifiers
µg/kg = micrograms per kilogram J = Detected below the detection limit.
ft = feet
pCi/g = picocuries per gram
-- = not detected; not applicable
NA = not analyzed
NMED = New Mexico Environment Department
ND = Not detected, at the reported detection limit.
TIC = Tentatively identified compound.
< = Analyte not detected at or above reported detection limit
SSL = soil screening level

Bolded value indicates analyte concentration exceeds NMED residential SSL
Bolded and italiciced  value indicates analyte concentration exceeds NMED residential and industrial SSL 
Bolded, italiciced , and underlined value indicates analyte concentration exceeds NMED residential, industrial, and construction worker SSL

NMED Soil Screening Levels (2)

Background(1) Residential Industrial
Construction 

Worker
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HGL—Supplemental RCRA Facility Investigation, DP-30/SD-33, SS-39, and SD-27—Holloman AFB, NM 

 

Table 3.2 
1991 Remedial Investigation Soil Analytical Results 

DP-30/SD-33 (SWMU 113) – Grease Trap/Cooking Grease Disposal Pits 
Supplemental RFI 

Holloman AFB, New Mexico 
 

SB- 30&33-01 SB- 30&33-02 SB-30&33-03 SB- 30&33-04 SB- 30&33-05
91JULHO30&33-

002
91JULHO30&33-

004
91JULHO30&33-

006 6- 8 ft
91JULHO30&33-

008
91JULHO30&33-

010
 8 - 10 ft bgs  8- 12 ft bgs  6- 8 ft bgs  8- 12 ft bgs  8- 12 ft bgs

Analytes (SOIL) (SOIL) (SOIL) (SOIL) (SOIL)
SW8240 - Volatile Organics (µg/kg)

Benzene NA 10,300 25,800 174,000 < 120
Chlorobenzene NA 194,000 245,000 245,000 < 120 < 140
Chloromethane NA 21,800 53,400 284,000
1,1-Dichloroethane NA 1,400,000 1,420,000 1,420,000
Ethyl benzene NA 128,000 128,000 128,000 < 140 < 120 68 J 25 J
Methyl ethyl ketone NA 31,800,000 48,700,000 48,700,000 2,100 J
Methylene chloride NA 182,000 490,000 2,630,000 150 B 170 110 JB 130 J 170 B
Tetrachloroethene NA 12,500 31,600 134,000 < 140 < 120 < 140
Toluene NA 252,000 252,000 252,000 < 140 6.7 JB < 140
1,1,1-Trichloroethane NA 563,000 563,000 563,000
1,1,2-Trichloroethane NA 11,900 30,200 194,000
Trichloroethene NA 638 1,560 33,600 < 120
Xylenes NA 82,000 82,000 82,000 < 140 < 120 180 120 JB

SW8240 - Volatile Organics, TIC List (µg/kg)
Chlorofluoromethane NA -- -- --
C1-Naphthalene NA 79,500 300,000 262,000
C1-Naphthalene2 NA 79,500 300,000 262,000
C2-Naphthalene NA 79,500 300,000 262,000
C2-Naphthalene2 NA 79,500 300,000 262,000
C2-Naphthalene3 NA 79,500 300,000 262,000

SW8270- Semivolatile Organics (µg/kg)
Anthracene NA 22,000,000 100,000,000 86,000,000
Benzo(b)fluoranthene NA 6,210 23,400 212,000 < 1,200
Benzo(k)fluoranthene NA 62,100 234,000 2,120,000 < 1,200
Benzoic Acid NA 100,000,000(3) 100,000,000(3) 100,000,000(3) < 6,300
bis(2-Ethylhexyl)phthalate NA 347,000 1,370,000 4,660,000 940 JB 850 JB 81 JB
Dibutylphthalate NA 6,100,000(3) 100,000,000(3) 68,000,000(3) < 1,300
Fluorene NA 2,660,000 26,500,000 10,200,000
2- Methylnaphthalene NA -- -- -- < 1,300 < 1,300
4- Methylphenol (p- cresol) NA -- -- -- 590 J < 1,300 < 1,300
Naphthalene NA 79,500 300,000 262,000 < 11,000 < 1,300 < 1,300
Phenanthrene NA 1,830,000 20,500,000 6,990,000
Phenol NA 18,300,000 100,000,000 69,900,000 < 11,000 < 1,300
Pyrene NA 2,290,000 30,900,000 9,010,000 < 1,200

EPA 413.2- Oil and Grease (mg/kg) NA 200(7) 200(7) -- 35 47 < 16 < 15 < 14
SW8080 - Organochlorine Pesticides and PCBs (µg/kg)

Aldrin NA 284 1,120 6,990 < 0.67
alpha- BHC NA 902 3,990 30,000 < 0.67
delta - BHC NA -- -- -- < 0.68 < 0.58 2.2 X
gamma-BHC NA 4,370 19,300 80,900
Chlordane NA 16,200 71,900 130,000
4,4'- DDD NA 24,400 111,000 807,000 < 0.67 0.020 J
4,4'-DDE NA 17,200 78,100 570,000 < 0.68 < 0.67
4,4'- DDT NA 17,200 78,100 138,000 < 1.3 < 1.2 17 C
Dieldrin NA 304 1,200 10,200 < 0.68 < 0.67 0.95 X
Endosulfan Sulfate NA 367,000(4) 4,100,000(4) 1,400,000(4) < 3.4 Y 0.095 J 10 X
Endrin NA 18,300 205,000 69,900 < 0.67 0.17 J
Endrin Aldehyde NA 18,300(5) 205,000(5) 69,900(5) < 1.4
Endrin Ketone NA 18,300(5) 205,000(5) 69,900(5) < 3.4
Heptachlor epoxide NA 53(3) 630(3) 210(3)

PCB-1254 NA 1,120 8,260 4,280 210 C 130 C
SW8150 - Chlorinated Herbicides (µg/kg)

2,4,5- T NA 610,000(3) 20,000,000(3) 6,800,000(3) < 14
2,4-D NA 690,000(3) 20,000,000(3) 8,500,000(3)

2,4- DB NA 490,000(3) 16,000,000(3) 5,500,000(3) < 53 < 62
Dicamba NA 1,800,000(3) 61,000,000(3) 21,000,000(3) < 16 < 18
Dichloroprop NA -- -- -- < 38 < 44
Dinoseb NA 61,000(3) 2,000,000(3) 680,000(3)

MCPA NA 31,000(3) 1,000,000(3) 340,000(3) < 17,000 < 7,000
MCPP NA 61,000(3) 2,000,000(3) 680,000(3) < 13,000

SW6010 - Metals (mg/kg)
Antimony 7.3 31.3 454 124 <26 <39 <24 <38 <39
Beryllium 1.3 156 2,250 56.2 <0.51 <0.78 <0.48 <0.77 <0.78
Cadmium 1.0 39 564 154 <1.3 <1.9 <1.2 <1.9 <2.0
Chromium 24.6 210(3) 450(3) 500(3) 6.6 7.5 6.2 23 <3.9
Copper 21.2 3,130 45,400 12,400 <5.1 <7.8 <4.8 <7.7 <7.8
Nickel 18.1 1,560 22,700 6,190 <5.1 <7.8 <4.8 8.4 <7.8
Silver 0.73 391 5,680 1,550 <2.6 <3.9 <2.4 <3.8 <3.9
Zinc 48.7 23,500 100,000 92,900 14 14 15 23 16

SW7060 - Arsenic (mg/kg) 6.9 3.9 17.7 85.2 2.1 1.6 2.1 2.1 1.4
SW7421 - Lead (mg/kg) 12.3 400 800 800 1.1 1.3 0.91 2.3 0.87
SW7471 - Mercury (mg/kg) -- 6.11(6) 68.4(6) 23.8(6) <0.060 <0.053 <0.060 <0.057 <0.053
SW7740 - Selenium (mg/kg) 10.5 391 5,680 1,550 <0.52 <0.56 <0.64 <1.1 <0.52

SW9310 - Gross Alpha and Gross Beta (pCi/g)
Gross Alpha NA -- -- -- 5.9 6.4 5.7 11 7.2
Gross Beta NA -- -- -- 12 10 12 12 9.5

NOTE: Table presents only constituents detected in soil at this site.
(1)  (Radian, 1992 and 1993).  Background provided for reference only. Laboratory Qualitiers
(2) Obtained from Table A-1 (NMED, 2006c) B = analyte detected in associated blank analyses
(3) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007) D = lab-specific qualifier (no information provided)
(4) Endosulfan SSLs used as a surrogate for endosulfan sulfate C = lab-specific qualifier (no information provided)
(5) Endrin SSLs used as a surrogate for endrin aldehyde and endrin ketone X = lab-specific qualifier (no information provided)
(6) Methylene mercury SSLs used as a surrogate for mercury Y = lab-specific qualifier (no information provided)
(7) Unknown oil TPH SSLs provided (NMED, 2006a) Validation Qualifiers

J = positive detection with reported concentration between the method 
RFI = RCRA Facility Investigation detection limit and the reporting limit
RCRA = Resource Conservation and Recovery Act
AFB = Air Force Base
NMED = New Mexico Environment Department
ft = feet
bgs = below ground surface
µg/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
pCi/g = picoCuries per gram
ft = feet
-- = not detected; not applicable
NA = not analyzed
< = Analyte not detected at reported detection limit

Bolded value indicates analyte concentration exceeds NMED residential SSL
Bolded and italiciced  value indicates analyte concentration exceeds NMED residential and industrial SSL
Bolded, italiciced , and underlined value indicates analyte concentration exceeds NMED residential, industrial, and construction worker SSL

NMED Soil Screening Levels (2)

Background(1) Residential Industrial
Construction 

Worker
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HGL—Supplemental RCRA Facility Investigation, DP-30/SD-33, SS-39, and SD-27—Holloman AFB, NM 

 

Table 3.2 (continued) 
1991 Remedial Investigation Soil Analytical Results 

DP-30/SD-33 (SWMU 113) – Grease Trap/Cooking Grease Disposal Pits 
Supplemental RFI 

Holloman AFB, New Mexico 
 

SB- 30&33- 06 SB- 30&33- 07 SB- 30&33- 08 SB- 30&33- 10
91JULHO30&33-

012
91JULHO30&33-

014
91JULHO30&33-

016 
91JULHO30&33-

020 
 6- 10 ft bgs  4- 8 ft bgs 2.5- 4 ft bgs 8.9- 14 ft bgs

Analytes (SOIL) (SOIL) (SOIL) (SOIL)
SW8240 - Volatile Organics (µg/kg)

Benzene NA 10,300 25,800 174,000 < 110 3.4 J 2.4 J
Chlorobenzene NA 194,000 245,000 245,000 9.7 J
Chloromethane NA 21,800 53,400 284,000 < 220
1,1-Dichloroethane NA 1,400,000 1,420,000 1,420,000 < 110
Ethyl benzene NA 128,000 128,000 128,000 < 110 3.6 J < 120
Methyl ethyl ketone NA 31,800,000 48,700,000 48,700,000
Methylene chloride NA 182,000 490,000 2,630,000 640 B 86 JB 850 B 500 B
Tetrachloroethene NA 12,500 31,600 134,000 < 110 < 110
Toluene NA 252,000 252,000 252,000 9.5 JB 7.1 JB 19 JB 6.4 JB
1,1,1-Trichloroethane NA 563,000 563,000 563,000 < 110
1,1,2-Trichloroethane NA 11,900 30,200 194,000 < 120
Trichloroethene NA 638 1,560 33,600 < 110 97 J < 120
Xylenes NA 82,000 82,000 82,000 < 120 < 110 12 J 6.4 J

SW8240 - Volatile Organics, TIC List (µg/kg)
Chlorofluoromethane NA -- -- -- 240
C1-Naphthalene NA 79,500 300,000 262,000 5,100
C1-Naphthalene2 NA 79,500 300,000 262,000 3,600
C2-Naphthalene NA 79,500 300,000 262,000 520
C2-Naphthalene2 NA 79,500 300,000 262,000 1,900
C2-Naphthalene3 NA 79,500 300,000 262,000 590

SW8270- Semivolatile Organics (µg/kg)
Anthracene NA 22,000,000 100,000,000 86,000,000 550 J
Benzo(b)fluoranthene NA 6,210 23,400 212,000
Benzo(k)fluoranthene NA 62,100 234,000 2,120,000
Benzoic Acid NA 100,000,000(3) 100,000,000(3) 100,000,000(3)

bis(2-Ethylhexyl)phthalate NA 347,000 1,370,000 4,660,000 6,800 B 1,400 B
Dibutylphthalate NA 6,100,000(3) 100,000,000(3) 68,000,000(3)

Fluorene NA 2,660,000 26,500,000 10,200,000 210 J
2- Methylnaphthalene NA -- -- -- 1,400
4- Methylphenol (p- cresol) NA -- -- -- < 12,000 < 1,200
Naphthalene NA 79,500 300,000 262,000 < 1,200
Phenanthrene NA 1,830,000 20,500,000 6,990,000 470 J
Phenol NA 18,300,000 100,000,000 69,900,000
Pyrene NA 2,290,000 30,900,000 9,010,000

EPA 413.2- Oil and Grease (mg/kg) NA 200(7) 200(7) -- < 14 180 < 13 1,100
SW8080 - Organochlorine Pesticides and PCBs (µg/kg)

Aldrin NA 284 1,120 6,990 < 0.6 0.98 C < 0.62
alpha- BHC NA 902 3,990 30,000 < 0.55
delta - BHC NA -- -- -- < 0.6 1.5 C < 0.56 < 0.62
gamma-BHC NA 4,370 19,300 80,900 < 0.6 0.75 C 0.75 C
Chlordane NA 16,200 71,900 130,000 59 C
4,4'- DDD NA 24,400 111,000 807,000 < 0.6 < 0.55
4,4'-DDE NA 17,200 78,100 570,000 < 0.6 1.9 C < 0.62
4,4'- DDT NA 17,200 78,100 138,000 < 1.1 < 0.62
Dieldrin NA 304 1,200 10,200 0.19 J < 0.62
Endosulfan Sulfate NA 367,000(4) 4,100,000(4) 1,400,000(4)

Endrin NA 18,300 205,000 69,900 0.25 J
Endrin Aldehyde NA 18,300(5) 205,000(5) 69,900(5) 1.7 X
Endrin Ketone NA 18,300(5) 205,000(5) 69,900(5) 0.75 J
Heptachlor epoxide NA 53(3) 630(3) 210(3) < 0.62
PCB-1254 NA 1,120 8,260 4,280 < 11

SW8150 - Chlorinated Herbicides (µg/kg)
2,4,5- T NA 610,000(3) 20,000,000(3) 6,800,000(3)

2,4-D NA 690,000(3) 20,000,000(3) 8,500,000(3) < 67
2,4- DB NA 490,000(3) 16,000,000(3) 5,500,000(3) 22 J
Dicamba NA 1,800,000(3) 61,000,000(3) 21,000,000(3)

Dichloroprop NA -- -- -- < 39
Dinoseb NA 61,000(3) 2,000,000(3) 680,000(3) < 8.2 < 8.3
MCPA NA 31,000(3) 1,000,000(3) 340,000(3) < 15,000
MCPP NA 61,000(3) 2,000,000(3) 680,000(3)

SW6010 - Metals (mg/kg)
Antimony 7.3 31.3 454 124 <22 <10 <20 <76
Beryllium 1.3 156 2,250 56.2 <0.43 0.52 1.0 <1.5
Cadmium 1.0 39 564 154 <1.1 <0.52 <1.0 <3.8
Chromium 24.6 210(3) 450(3) 500(3) 6.4 14 18 15
Copper 21.2 3,130 45,400 12,400 <4.3 4.5 12 <15
Nickel 18.1 1,560 22,700 6,190 <4.3 7.8 11 <15
Silver 0.73 391 5,680 1,550 <2.2 <1.0 <2.0 <7.6
Zinc 48.7 23,500 100,000 92,900 12 30 46 28

SW7060 - Arsenic (mg/kg) 6.9 3.9 17.7 85.2 1.1 3.5 3.9 2.0
SW7421 - Lead (mg/kg) 12.3 400 800 800 1.1 7.6 59 1.9
SW7471 - Mercury (mg/kg) -- 6.11(6) 68.4(6) 23.8(6) <0.053 <0.050 <0.050 <0.056
SW7740 - Selenium (mg/kg) 10.5 391 5,680 1,550 <0.52 <0.54 <0.50 <0.49

SW9310 - Gross Alpha and Gross Beta (pCi/g)
Gross Alpha NA -- -- -- 6.8 8.8 12 11
Gross Beta NA -- -- -- 9.1 22 24 10

NOTE: Table presents only constituents detected in soil at this site.
(1)  (Radian, 1992 and 1993).  Background provided for reference only. Laboratory Qualitiers
(2) Obtained from Table A-1 (NMED, 2006c) B = analyte detected in associated blank analyses
(3) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007) D = lab-specific qualifier (no information provided)
(4) Endosulfan SSLs used as a surrogate for endosulfan sulfate C = lab-specific qualifier (no information provided)
(5) Endrin SSLs used as a surrogate for endrin aldehyde and endrin ketone X = lab-specific qualifier (no information provided)
(6) Methylene mercury SSLs used as a surrogate for mercury Y = lab-specific qualifier (no information provided)
(7) Unknown oil TPH SSLs provided (NMED, 2006a) Validation Qualifiers

J = positive detection with reported concentration between the method 
RFI = RCRA Facility Investigation detection limit and the reporting limit
RCRA = Resource Conservation and Recovery Act
AFB = Air Force Base
NMED = New Mexico Environment Department
ft = feet
bgs = below ground surface
µg/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
pCi/g = picoCuries per gram
ft = feet
-- = not detected; not applicable
NA = not analyzed
< = Analyte not detected at reported detection limit

Bolded value indicates analyte concentration exceeds NMED residential SSL
Bolded and italiciced  value indicates analyte concentration exceeds NMED residential and industrial SSL
Bolded, italiciced , and underlined value indicates analyte concentration exceeds NMED residential, industrial, and construction worker SSL

NMED Soil Screening Levels (2)

Background(1) Residential
Industrial/

Occupational 
Construction 

Worker
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Analytes Background (1)
US EPA 
MCL(2)

NM

Table 3.3 
1991 Remedial Investigation Groundwater Analytical Results 

DP-30/SD-33 (SWMU 113) – Grease Trap/Cooking Grease Disposal Pits 
Supplemental RFI 

Holloman AFB, New Mexico 
 

GWQ 
Standard 

(2)(3)

MW-30&33-01 
(upgradient) MW-30&33-02 MW-30&33-03 MW-30&33-04

SW8240 - Volatile Organics (µg/L)
1,1,1 - Trichloroethane NA 200 60 <5.0 <5.0 <5.0 0.59 J
Ethyl benzene NA 700 750 <5.0 <5.0 <5.0 0.74 J
Methylene chloride NA -- 100 5.3 B 0.72 JB 5.0 B 2.8 JB
Tetrachloroethene NA 5 20 <5.0 <5.0 <5.0 0.56 J
Toluene NA 1,000 750 0.16 J 0.28 J 0.19 J 6.4
Trichloroethene NA 5 100 <5.0 <5.0 <5.0 1.6 J
Xylenes NA 10,000 620 <5.0 <5.0 <5.0 2.0 J

SW8240 - Volatile Organics, TIC List (µg/L)
Hexane

SW8270 - Semivolat
bis(2-Ethylhexyl)

SW8150 - Chlorinat
2,4- DB

SW6010 - Metals (µ
Antimony
Beryllium
Cadmium
Chromium
Copper
Nickel
Zinc

EPA 160.1 - Total Di
EPA 300.0 - Chloride
EPA 300.0 - Sulfate (
EPA 340.2 - Fluoride
EPA 353.1 - Nitrate-

 (mg/L) 4.7 4 1.6 1.9 1.5 1.4 1.3
Nitrite (mg/L) 98 10 10(5) 12 7.5 41 120
osphorus (mg/L) 0.75 -- -- 0.28 0.15 0.28 0.50

L) 19.9 15
EPA 365.2 - Total Ph
SW7421 - Lead (µg/ (4) 50 <6 Z <6 Z 8.4 Z 24 Z

µg/L) 79.3 50 50 12 27 29 59
ha and Gross Beta (pCi/L)

NA 15 -- 39 - 8.2 42 50
NA -- -- -5.5 74 6.4 110

onstituents detected in groundwater at this site.

 Background provided for reference only.

WQ standards are provided for refernce only since TDS exceeds 10,000 mg/L

 standard for Nitrate was used; a value for Nitrite was not listed

tigation

vation and Recovery Act

ironmental Protection Agency

nant Level

roundwater Quality

r

lyte detected in method blank.

reported concentration between the method detection limit and the reporting limit

ciated blank analyses

te concentration exceeds U.S. EPA MCL

alyte concentration exceeds NMGWQ standard

indicates analyte concentration exceeds U.S. EPA MCL and NMGWQ standard

NA -- -- 8 ND ND ND
ile Organics (µg/L)

phthalate NA 6 -- <9.6 37 B 1.7 JB <9.6
ed Herbicides (µg/L)

NA -- -- <0.87 0.010 J <0.87 <0.87
g/L)

89.6 6 -- 140 <100 <200 <100
3.8 4 -- <2 <2 <4 5.4
8.3 5 10 <5 <5 <10 6.5
234 100 50 <10 <10 <20 50
38.6 1,300(4) 1,000 <20 <20 <40 60
43.6 -- 200 21 28 <40 65

253.4 -- 10,000 <20 <20 <40 110
ssolved Solids (mg/L) 43,600 -- 1,000 19,000 28,000 31,000 40,000
 (mg/L) 19,600 -- 250 6,800 12,000 13,000 15,000
mg/L) 7,470 -- 600 4,200 4,700 5,200 8,200

SW7740 - Selenium (
SW9310 - Gross Alp

Gross Alpha
Gross Beta

Note: Table presents only c

(1) Radian, 1992 and 1993. 

(2) US EPA MCLs and NMG

(3) NMAC 20.6.2.3103

(4) Action Level

(5) NMGWQ human health

RFI = RCRA Facility Inves

RCRA = Resource Conser

AFB = Air Force Base

US EPA = United States Env

MCL = Maximum Contami

NMGWQ = new Mexico G

mg/L = milligrams per liter

-- = No value available

NA = not analyzed

µg/L = micrograms per lite

Z = SW6010, SW7421-- Ana

pCi/L = picoCuries per liter

J = positive detection with 

B = analyte detected in asso

Bolded value indicates analy

Italicized  value indicates an

Bolded and italicized  value  
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Groundwater Long Term Monitoring Analytical Results 
DP-30/SD-33 (SWMU 113) – Grease Trap/Cooking Grease Disposal Pits 

Supplemental RFI 
Holloman AFB, New Mexico 

 

Analytes Background(1)
U.S. EPA 

MCL(2)
NMGWQ 

Standard(2)(3) Aug-95 Sep-97 Sep-99 Sep-01 Apr-03 Dec-05 Aug-95 Sep-97 Sep-99 Sep-01 Apr-03 Dec-05
VOCs (µg/L)

Acetone NA -- -- -- -- < 5 < 5 NA -- -- 3.1 J < 5 < 5 NA --
Bromodichloromethane NA -- -- -- -- < 3 < 5 NA -- -- -- <3 < 5 NA --
Bromoform NA -- -- -- -- < 3 < 5 NA -- -- 0.73 J < 3 < 5 NA --
Chloroform NA -- 100 -- -- < 3 < 5 < 1 2 -- 0.76 J < 3 < 5 .32 (J) --
1,1-Dichloroethane NA -- 25 -- -- < 3 < 5 < 1 5.8 -- -- < 3 < 5 < 1 --
1,1-Dichloroethylene NA 7 5 -- -- < 3 < 5 NA -- -- -- < 3 < 5 NA --
cis-1,2-Dichloroethylene NA 70 -- -- -- < 3 < 5 NA -- -- -- < 3 < 5 NA --
Methylene chloride NA -- 100 -- 19 UB < 3 < 5 NA -- -- 3.8 UB < 3 < 5 NA --
1,1,1-Trichloroethane NA 200 60 -- -- < 3 < 5 NA -- -- -- < 3 < 5 NA --
Trichloroethylene NA 5 100 -- -- < 3 < 5 < 1 26.6 -- -- < 3 < 5 < 1 1

Metals (µg/L)
Arsenic 72.3 10 100 -- -- 12.4 B (J) 9.0 B 18.3 8.9 J -- -- 11.7 B (J) 6.4 B 12.4 12.9
Barium 929.3 2,000 1,000 -- -- 12.4 B (J) 9.7 B 7.92 J 12.9 J -- 22 22.4 B (J) 16.3 15.9 15.3 J
Cadmium 8.3 5 10 NA NA NA NA NA ND NA NA NA NA NA --
Calcium -- -- -- NA NA NA NA NA 792,000 NA NA NA NA NA 971,000
Chromium 234 100 50 NA NA NA NA NA ND NA NA NA NA NA --
Cobalt 20 -- 50 NA NA NA NA NA 1.9 J NA NA NA NA NA 0.73 J
Iron -- -- 1,000 -- -- < 21 < 1,000 < 200 ND -- -- < 21 < 1,000 74.7 UJ --
Magnesium -- -- -- NA NA NA NA NA 1,360,000 NA NA NA NA NA 1,510,000
Manganese -- -- 200 -- -- 0.5 B NA NA 4.3 J -- -- < 0.2 NA NA 5.3 J
Nickel 43.6 -- 200 NA NA NA NA NA 1.3 J NA NA NA NA NA --
Potassium -- -- -- NA NA NA NA NA 4,140 J NA NA NA NA NA 21,000
Selenium 79.3 50 50 -- 10 21.8 B (J) 17.6 17.6 ND -- 23 27 B (J) 14.5 33.7 --
Sodium -- -- -- NA NA NA NA NA 5,560,000 NA NA NA NA NA 6,960,000
Thallium 94.3 2 -- NA NA NA NA NA 6.8 J NA NA NA NA NA 7.8 J
Vanadium 434.4 -- -- NA NA NA NA NA 29.4 J NA NA NA NA NA 27.2 J
Zinc 253.4 -- -- NA NA NA NA NA 3.3 J NA NA NA NA NA 4.7 J

Organochlorine Pesticides3  (µg/L)
all NA -- -- -- -- NA NA NA ND -- -- NA NA NA --

Chlorinated Herbicides (µg/L)
all NA -- -- NA -- NA NA NA ND NA -- NA NA NA --

TDS NA -- 1,000 -- -- NA NA NA 24,500 NA -- NA NA NA 24,900

Notes:
(1) Radian, 1993.  Background provided for reference only. Laboratory qualifiers--
(2) US EPA MCLs and NMGWQ standards are provided for refernce only since TDS exceeds 10,000 mg/L assigned as a result of internal laboratory data assessment procedures
(3) NMAC 20.6.2.3103 B - Value less than CRDL but greater than or equal to IDL

J - estimated value; less than CRDL but greater than or equal to IDL
CRDL - Contract-required Detection Limit UB - Qualifies as non-detct due to presence of analyte in associated laboratory blank
IDL - Instrument Detection Limit EPA Qualifiers--assigned as a result of independent data validation
NA - not analyzed (J) - Estimated value
ND - not detected at or above method reporting limit (UJ) - Estimated value blow the reporting limit
VOCs - volatile organic compounds (U) Compound was analyzed for but not detected.
µg/L - micrograms per liter 2003 Validation Qualifiers
--  -  not detected; not applicable J - Estimated value detected less than the CRDL but greater than the reporting limit.
NMGWQ = New Mexico Groundwater Quality U - Compound was analyzed for but not detected.  Analyte result was below the CRDL.
NMAC = New Mexico Administrative Code UJ - Estimated as a non-detect at the detection limit.
U.S. EPA = U.S. Environmental Protection Agency Bold values indicate analytes above the New Mexico Groundwater Quality Standards.

Bolded value indicates analyte concentration exceeds U.S. EPA MCL
Italicized  value indicates analyte concentration exceeds NMGWQ standard
Bolded and italicized  value indicates analyte concentration exceeds U.S. EPA MCL and NMGWQ standard

MW-30/33-01 (upgradient) MW-30/33-02 
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Groundwater Long Term Monitoring Analytical Results 
DP-30/SD-33 (SWMU 113) – Grease Trap/Cooking Grease Disposal Pits 

Supplemental RFI 
Holloman AFB, New Mexico 

 

Analytes Background(1)
US EPA 
MCL(2)

NMGWQ 
Standard(2)(3) Aug-95 Sep-97 Sep-99 Sep-01 Apr-03 Dec-05 Aug-95 Sep-97 Sep-99 Sep-01 Apr-03 Dec-05

VOCs1 (µg/L)
Acetone NA -- -- -- -- < 5 < 5 NA -- -- -- < 5 < 5 NA --
Bromodichloromethane NA -- -- -- -- < 3 < 5 NA -- -- -- 1 J < 5 NA --
Bromoform NA -- -- -- -- < 3 < 5 NA -- -- -- < 3 < 5 NA --
Chloroform NA -- 100 -- -- < 3 < 5 0.43 (J) 0.63 J -- 4.7 5 2.8 J 2.6 --
1,1-Dichloroethane NA -- 25 -- -- < 3 < 5 0.42 (J) 1.1 22 25 27 13 9.3 --
1,1-Dichloroethylene NA 7 5 -- -- < 3 < 5 NA -- -- -- 2 J < 5 NA --
cis-1,2-Dichloroethylene NA 70 -- -- -- < 3 < 5 NA -- -- 2.9 J 2 J < 5 NA --
Methylene chloride NA -- 100 -- 3.7 UB < 3 < 5 NA -- -- -- < 3 < 5 NA --
1,1,1-Trichloroethane NA 200 60 -- -- < 3 < 5 NA -- -- -- 1 J < 5 NA --
Trichloroethylene NA 5 100 -- -- < 3 < 5 2.8 7.6 110 100 150 52 44 --

Metals2 (µg/L)
Arsenic 72.3 10 100 -- -- 4.3 B (J) 2.0 B < 10 3.4 J -- -- 14 B (J) 9.3 B 23.3 14.4
Barium 929.3 2,000 1,000 -- 24 26.3 B (J) 19.5 15.4 22.5 J -- -- 15.8 B (J) 14 10.9 12.3 J
Cadmium 8.3 5 10 NA NA NA NA NA 0.74 J NA NA NA NA NA --
Calcium -- -- -- NA NA NA NA NA 990,000 NA NA NA NA NA 772,000
Chromium 234 100 50 NA NA NA NA NA 0.97 J NA NA NA NA NA 0.61 J
Cobalt 20 -- 50 NA NA NA NA NA 1.7 J NA NA NA NA NA --
Iron -- -- 1,000 -- -- < 110 < 1000 21.7 UJ ND -- 300 < 110 < 1,000 200 --
Magnesium -- -- -- NA NA NA NA NA 1,710,000 NA NA NA NA NA 1,220,000
Manganese -- -- 200 -- -- 0.2 B NA NA 4.1 J -- -- 1.7 B NA NA 1.1 J
Nickel 43.6 -- 200 NA NA NA NA NA 2.1 J NA NA NA NA NA 2.0 J
Potassium -- -- -- NA NA NA NA NA 11,100 NA NA NA NA NA 15,800
Selenium 79.3 50 50 -- 35 24.4 B (J) 15.7 25.9 ND -- 14 21.3 B (J) 13.2 17.9 --
Sodium -- -- -- NA NA NA NA NA 7,760,000 NA NA NA NA NA 5,570,000
Thallium 94.3 2 -- NA NA NA NA NA 4.0 J NA NA NA NA NA --
Vanadium 434.4 -- -- NA NA NA NA NA 18.0 J NA NA NA NA NA 39.0 J
Zinc 253.4 -- -- NA NA NA NA NA 4.0 J NA NA NA NA NA 1.5 J

Organochlorine Pesticides3  (µg/L)
all NA -- -- -- -- NA NA NA -- -- -- NA NA NA --

Chlorinated Herbicides (µg/L)
all NA -- -- NA -- NA NA NA -- NA -- NA NA NA --

TDS NA -- 1,000 NA -- NA NA NA 30,200 NA -- NA NA NA 24,300

Notes:
(1) Radian, 1993.  Background provided for reference only. Laboratory qualifiers--
(2) US EPA MCLs and NMGWQ standards are provided for refernce only since TDS exceeds 10,000 mg/L assigned as a result of internal laboratory data assessment procedures
(3) NMAC 20.6.2.3103 B - Value less than CRDL but greater than or equal to IDL

J - estimated value; less than CRDL but greater than or equal to IDL
CRDL - Contract-required Detection Limit UB - Qualifies as non-detct due to presence of analyte in associated laboratory blank
IDL - Instrument Detection Limit EPA Qualifiers--assigned as a result of independent data validation
NA - not analyzed (J) - Estimated value
ND - not detected at or above method reporting limit (UJ) - Estimated value blow the reporting limit
VOCs - volatile organic compounds (U) Compound was analyzed for but not detected.
µg/L - micrograms per liter 2003 Validation Qualifiers
--  -  no value or standard was found J - Estimated value detected less than the CRDL but greater than the reporting limit.
NMGWQ = New Mexico Groundwater Quality U - Compound was analyzed for but not detected.  Analyte result was below the CRDL.
NMAC = New Mexico Administrative Code UJ - Estimated as a non-detect at the detection limit.
U.S. EPA = U.S. Environmental Protection Agency Bold values indicate analytes above the New Mexico Groundwater Quality Standards.

Bolded value indicates analyte concentration exceeds U.S. EPA MCL
Italicized  value indicates analyte concentration exceeds NMGWQ standard
Bolded and italicized  value indicates analyte concentration exceeds U.S. EPA MCL and NMGWQ standard

MW-30/33-03 MW-30/33-04
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Table 3.5 
Waste and Subsurface Soil Analytical Sampling Scheme 

DP-30/SD-33 (SWMU 113) – Grease Trap/Cooking Grease Disposal Pits 
Supplemental RFI 

Holloman AFB, New Mexico 
 

Sample Sample Additional Collection TAL Organoph Organochl TCLP TCLP TCLP RCRA Reactivity
Sample ID Location Depth Information Date VOCs SVOCs TPH Metals TDS Herbicides Pesticides Pesticides PCBs VOCs SVOCs Metals Toxicity Ignitability Corosivity (S and CN) pH

DP-30 SOILS
HGLSB30-01-0809 SB30-01 8 - 9 BSS 19-May-06 X X X X X X X X
HGLSB30-02-0305 SB30-02 3 -5 BSS 19-May-06 X X X X X X X X
HGLSB30-03-0203 SB30-03 2 - 3 BSS 19-May-06 X X X X X X X X
HGLSB30-04-0204 SB30-04 2 - 4 BSS 19-May-06 X X X X X X X X
HGLSB30-05-0709 SB30-05 7 - 9 BSS 19-May-06 X X X X X X X X
HGLSB30-06-0809 SB30-06 8 - 9 BSS 19-May-06 X X X X X X X X
HGLSB30-07-0304 SB30-07 3 - 4 BSS 19-May-06 X X X X X X X X
HGLSB30-08-0809 SB30-08 8 - 9 BSS 19-May-06 X X X X X X X X
HGLSB30-11-0309 SB30-11 3 - 9 Waste Sample 19-May-06 X X X X X X X X X
HGLSB30-12-0306 3 - 6 Waste Sample 19-May-06 X X X X X X X X X
HGLSB30-12-0709 7 - 9 USS 19-May-06 X X X X X X X X
HGLSB30-13-0507 5 - 7 Waste Sample 19-May-06 X X X X X X X X X
HGLSB30-13-1012 10 - 12 USS 19-May-06 X X X X X X X X
HGLSB30-16-0910 SB30-16 9 - 10 USS for SB30-11 19-May-06 X X X X X X X X
HGLSB30-17-0607 6 - 7 Waste Sample 20-May-06 X X X X X X X X X
HGLSB30-17-0809 8 - 9 USS 20-May-06 X X X X X X X X
HGLSBDUP07 8 - 9 USS 20-May-06 X X X X X X X X
HGLSB30-18-0506 5 - 6 Waste Sample 20-May-06 X X X X X X X X X
HGLSB30-18-0709 7 - 9 USS 20-May-06 X X X X X X X X
HGLSB30-20-0708 7 - 8 Waste Sample 20-May-06 X X X X X X X X X
HGLSB30-20-0809 8 - 9 USS 20-May-06 X X X X X X X X

SD-33 SOILS
HGLSB33-01-0809 SB33-01 8 - 9 BSS 18-May-06 X X X X X X X X
HGLSB33-02-0809 SB33-02 8 - 9 BSS 18-May-06 X X X X X X X X
HGLSB33-03-0809 SB33-03 8 - 9 BSS 18-May-06 X X X X X X X X
HGLSB33-07-0203 2 - 3 Waste Sample 19-May-06 X X X X X X X X X
HGLSB33-07-0405 4 - 5 USS 19-May-06 X X X X X X X X
HGLSB33-08-0405 4 - 5 Waste Sample 19-May-06 X X X X X X X X X
HGLSB33-08-1012 10 - 12 USS 19-May-06 X X X X X X X X
HGLSBDUP-04 10 - 12 USS 19-May-06 X X X X X X X X
HGLSB33-10-0405 4 - 5 Waste Sample 19-May-06 X X X X X X X X X
HGLSBDUP-05 4 - 5 Waste Sample 19-May-06 X X X X X X X X X
HGLSB33-11-0607 SB33-11 6 - 7 Soil Sample 19-May-06 X X X X X X X X

GROUNDWATER
MW30&33-01 MW30&33-01 NA Upgradient Well 15-Jul-06 X X(1) X
MW30&33-02 MW30&33-02 NA Downgradient Well 15-Jul-06 X X(1) X
MW30&33-03 MW30&33-03 NA Downgradient Well 15-Jul-06 X X(1) X
MW30&33-04 MW30&33-04 NA Downgradient Well 14-Jul-06 X X(1) X
MW30&33-05 MW30&33-05 NA Adjacent to DP-30 14-Jul-06 X X(1) X

GROUNDWATER COMPLIANCE LONG TERM MONITORING
MW30&33-01-011707 MW30&33-01 NA Upgradient Well 17-Jan-07 X X(1) X
MW30&33-02 MW30&33-02 NA Downgradient Well 17-Jan-07 X X(1) X
MW30&33-03 MW30&33-03 NA Downgradient Well 17-Jan-07 X X(1) X
MW30&33-04 MW30&33-04 NA Downgradient Well 17-Jan-07 X X(1) X
MW30&33-05 MW30&33-05 NA Adjacent to DP-30 17-Jan-07 X X(1) X

Notes:
(1)  Total and dissolved

ft = feet
bgs = below ground surface
VOCs = volatile organic compounds
SVOCs = semi-volatile organic compounds
TPH = total petroleum hydrocarbons
TAL = target analyte list
PCBs = polychlorinated biphenyls
TCLP = toxicity characteristic leaching potential
RCRA = Resource Conservation and Recovery Act
S = sulfide
CN = cyanide
BSS = boundary soil sample
USS = underlying soil sample
TDS = total dissolved solids

SB30-12

SB30-13

SB30-17

SB30-18

SB30-20

SB33-07

SB33-08

SB33-10
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DP-30 and SD-33 Waste Analytical Characterization 
DP-30/SD-33 (SWMU 113) – Grease Trap/Cooking Grease Disposal Pits 

H
G

L—
Supplem

ental R
C

R
A

 Facility Investigation, D
P

-30/SD
-33, SS-39, and SD

-27—
H

ollom
an A

FB
, N

M
 

Supplemental RFI 
Holloman AFB, New Mexico 

 

Toxicity
Regulatory

Analyte (1) Level(2) Val Q Val Q Val Q Val Q Val Q Val Q
TCLP Semi-Volatile Organic Compounds (µg/L)
Cresols, m & p 200,000(3) 10.1 U 10.1 U 11.5 J 10.1 U 10.1 U 10.1 U
TCLP Metals (mg/L)

Barium 100 1.01 0.487 1.01 0.839 1.37 0.838
Cadmium 1 0.0027 U 0.0027 U 0.0027 U 0.026 J 0.0027 U 0.0027 U
Lead 5 0.037 U 0.037 U 0.037 U 0.037 U 0.183 0.037 U
Mercury 0.2 0.0001 U 0.0001 U 0.0002 0.0002 0.0001 0.0001 U

pH (pH Units)
pH -- 7.65 6.05 7.42 7.19 7.19 7.83

Reactivity (S and CN) --
Ignitability --
Corrosivity --

Toxicity
Regulatory

Analyte (1) Level(2) Val Q Val Q Val Q Val(4) Q(4)

TCLP Metals (mg/L)
Barium 100 0.984 1.28 1.24 0.783
Cadmium 1 0.0027 U 0.007 J 0.0027 U 0.0027 U

pH (pH Units)
pH -- 6.34 6.88 7.07 7.62

Reactivity (S and CN) --
Ignitability --
Corrosivity --

Notes
mg/L = milligrams per liter
TCLP = toxicity characteristic leaching potential
Val = reported result
Q = data qualifier
U = non-detect result
J = estimated positive detection
ft = feet
-- = not applicable
S = sulfide
CN = cyanide
CFR = Code of Federal Regulations

(1) TCLP VOCs were analyzed for and not detected
(2) Obtained from Table 1, 40 CFR 261.24
(3) m-Cresol regulatory level used as surrogate for cresols, m & p
(4) duplicate

SB30-11 SB30-12 SB30-13

3.00-9.00 ft. 3.00-6.00 ft. 5.00-7.00 ft.
19-May-2006 19-May-2006 19-May-2006

19-May-2006

SB30-20
20-May-2006 20-May-200620-May-2006

7.00-8.00 ft.

SB30-17 SB30-18

6.00-7.00 ft. 5.00-6.00 ft.

DP-30 (GREASE TRAP)

2.00-3.00 ft. 4.00-5.00 ft. 4.00-5.00 ft.

SD-33 (COOKING GREASE DISPOSAL PITS)
SB33-07 SB33-08 SB33-10

19-May-2006 19-May-2006

non-reactive
non-ignitable
non-corrosive

non-reactive
non-ignitable
non-corrosive

non-reactive
non-ignitable
non-corrosive

non-reactive
non-ignitable
non-corrosive

non-reactive
non-ignitable
non-corrosive

non-reactive
non-ignitable
non-corrosive

non-reactive non-reactive non-reactive non-reactive
non-ignitable non-ignitable non-ignitable non-ignitable
non-corrosive non-corrosive non-corrosive non-corrosive
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Supplemental RFI 
Holloman AFB, New Mexico 

 

NMED Soil Screening Levels(1)

Analytes Background(1) Residential Industrial Construction Val Q Val Q Val Q Val Q Val Q Val Q Val Q Val Q
Volatile Organic Compounds (ug/kg)

Chloromethane NA 21,800 53,400 284,000 0.0929 U 0.0929 U 0.0929 U 0.0929 U 0.0929 U 0.0929 U 0.229 U 0.0929 U
Methylene chloride NA 182,000 490,000 2,630,000 7.81 50 U 50 U 50 U 50 U 50 U 50 U 50 U
n-Butylbenzene NA 62,100 62,100 62,100 0.0979 U 0.0979 U 0.0979 U 0.0979 U 0.0979 U 0.0979 U 0.116 U 0.0979 U
n-Propylbenzene NA 62,100 62,100 62,100 0.0421 U 0.0421 U 0.0421 U 0.0421 U 0.0421 U 0.0421 U 0.101 U 0.0421 U

Pesticides (ug/kg)
alpha-Chlordane NA 16,200(4) 71,900(4) 130,000(4) 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U
gamma-Chlordane NA 16,200(4) 71,900(4) 130,000(4) 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
beta-BHC (beta-Hexachlorocyclohexane) NA 3,160 14,000 53,900 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U
Dieldrin NA 304 1,200 10,200 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
alpha-Endosulfan NA 367,000(5) 4,100,000(5) 1,400,000(5) 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
beta-Endosulfan NA 367,000(5) 4,100,000(5) 1,400,000(5) 2.1 U 2.1 UJ 2.1 U 2.1 U 2.1 U 2.1 U 2.6 2.1 U
Endosulfan sulfate NA 367,000(5) 4,100,000(5) 1,400,000(5) 1.4 U 21 J 1.4 U 4.1 1.4 U 1.1 23.1 1.4 U
Endrin aldehyde NA 18,300(6) 205,000(6) 69,900(6) 3.1 U 3.1 U 3.1 U 2.5 3.1 U 3.1 U 3.1 U 3.1 U
Endrin Ketone NA 18,300(6) 205,000(6) 69,900(6) 1.8 U 1.8 U 1.8 U 2.1 1.8 U 1.8 U 1.8 U 1.8 U
Heptachlor NA 1,080 4,260 36,300 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U
Methoxychlor NA 310,000(7) 10,000,000(7) 3,400,000(7) 2 U 17.7 2 U 2 U 2 U 1.6 28.4 2 U
p,p'-DDD NA 24,400 111,000 807,000 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
p,p'-DDE NA 17,200 78,100 570,000 1.6 U 1.6 U 1.6 U 1.7 1.6 U 1.6 U 1.6 U 1.6 U
p,p'-DDT NA 17,200 78,100 138,000 2.9 U 13.1 2.9 U 2.9 U 1 2.2 2.9 U 2.9 U

Herbicides (ug/kg)
Naled NA 120,000(7) 4,100,000(7) 1,400,000(7) 33 U 33 UJ 33 UJ 33 U 33 U 45 UJ 33 U 33 UJ

Polychlorinated Biphenyls (ug/kg)
PCB-1254 (Aroclor 1254) NA 1,120 8,260 4,280 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
PCBs, Total NA 220(6) 2,900(6) 830(6) 4.6 U 4.6 U 4.6 U 4.6 U 4.6 U 4.6 U 4.6 U 4.6 U

Other Compounds (mg/kg)
Gasoline (C6 - C10) NA NA(8) NA(8) NA(8) 0.121 U 0.121 U 0.121 U 0.121 U 0.121 U 0.121 U 0.121 U 0.121 U
Diesel Fuel NA 520(8) 1,120(8) NA(8) 7.28 U 7.28 U 7.28 U 7.28 U 7.28 U 7.28 U 7.28 U 7.28 U

Metals (mg/kg)
Aluminum NA 77,800 100,000 14,400 5,420 2,310 2,750 1,820 3,920 3,300 566 J 3,620
Antimony 7.3 31.3 454 124 0.992 U 0.992 U 0.992 U 0.992 U 0.992 U 0.992 U 0.992 U 0.992 UJ
Arsenic 6.9 3.9 17.7 85.2 0.228 U 0.228 U 0.228 U 0.228 U 0.228 U 0.228 U 0.228 U 0.228 U
Barium 84.4 15,600 100,000 60,200 46.9 153 40.3 25.9 23.3 28.3 9.15 29.9
Beryllium 1.3 156 2,250 56.2 0.227 J 0.967 J 0.091 J 0.045 J 0.146 J 0.137 J 0.008 U 0.235 J
Cadmium 1.0 39.0 564 154 0.301 J 1.63 0.0795 U 0.0795 U 0.164 J 0.147 J 0.0795 U 0.316 J
Calcium NA NA NA NA 131,000 85,700 166,000 169,000 155,000 143,000 188,000 154,000
Chromium, Total 24.6 210(7) 450(7) 500(7) 5.72 18.3 2.48 1.62 3.92 3.62 0.278 3.77
Cobalt NA 1,520 20,500 61 2.02 7.01 1.21 0.858 J 1.26 1.28 0.348 J 1.59
Copper 21.2 3,130 45,400 12,400 2.91 14.5 2.83 2.67 2.68 2.55 1.69 3.83
Iron NA 23,500 100,000 92,900 4,680 1,780 2,280 1,600 3,320 3,050 459 J 3,880
Lead 12.3 400 800 800 2.57 18.6 0.65 U 0.65 U 0.65 U 0.67 J 0.65 U 0.65 U
Magnesium NA NA NA NA 3,060 10,200 1,680 1,610 3,060 3,050 643 3,960
Manganese NA 3,590 48,400 150 76.2 357 32.5 23.5 50.5 34.8 6.12 60.1
Mercury NA 6.11(9) 68.4(9) 23.8(9) 0.0088 U 0.0088 U 0.0088 U 0.0088 U 0.0088 U 0.0088 U 0.0088 U 0.0088 U
Nickel 18.1 1,560 22,700 6,190 3.97 J 14.9 2.21 J 1.48 J 2.53 J 2.45 J 0.591 J 2.64 J
Potassium NA NA NA NA 1,550 6,130 900 676 1,050 971 1,540 1,290
Silver 0.73 391 5,680 1,550 1.16 0.422 1.65 1.62 1.37 1.2 1.68 1.34
Sodium NA NA NA NA 1,280 514 628 758 1,020 613 1,140 1,050
Vanadium NA 78.2 1,140 310 16.7 30.6 5.61 J 4.72 J 9.55 J 14.4 1.76 J 10.1
Zinc 48.7 23,500 100,000 92,900 24.1 70 J 20.8 22.9 26.8 24.8 17.4 20.7 J

Notes:
(1)  Radian, 1992 and 1993.  Background provided for reference only.
(2) Obtained from Table A-1 (NMED, 2006c)
(3) Duplicate
(4) Chlordane screening values used as a surrogate for alpha- and gamma-chlordane 
(5) Endosulfan screening levels used as a surrogate for alpha- and beta-Endosulfan
(6) Endrin screening levels used as a surrogate for endrin aldehyde and endrin ketone
(7) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)
(8) Obtained from Table 2a (NMED, 2006a)
(9) Methyl mercury screening criteria used as a surrogate for mercury

NMED = New Mexico Environment Department
µg/kg =  micrograms per kilogram
mg/kg = milligrams per kilogram
ft = feet
Val = validated result
Q = qualifier
NA = not analyzed
U = non-detect result, value presented indicates reporting limit
J = positive detection with reported concentration between the method dection limit and the reporting limit
-- = not applicable

Underlined value indicates analyte concentration exceeds NMED construction worker SSL

BOUNDARY ASSESSMENT SAMPLES
SB30-01 SB30-02 SB30-03 SB30-04 SB30-05 SB30-06 SB30-07 SB30-08

19-May-2006 19-May-2006 19-May-2006 19-May-2006 19-May-2006 19-May-2006 19-May-2006 19-May-2006
8.00-9.00 ft. 3.00-5.00 ft. 2.00-3.00 ft. 2.00-4.00 ft. 7.00-9.00 ft. 8.00-9.00 ft. 3.00-4.00 ft. 8.00-9.00 ft.
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NMED Soil Screening Levels(1)

Analytes Background(1) Residential Industrial Construction Val Q Val Q Val Q Val Q Val(3) Q(3) Val Q Val Q
Volatile Organic Compounds (ug/kg)

Chloromethane NA 21,800 53,400 284,000 0.0929 U 0.0929 U 0.0929 U 9.44 J 18.6 13.7 0.229 U
Methylene chloride NA 182,000 490,000 2,630,000 50 U 50 U 50 U 50 U 50 U 50 U 50 U
n-Butylbenzene NA 62,100 62,100 62,100 0.0979 U 0.0979 U 0.0979 U 2.23 J 1.59 0.116 U 0.116 U
n-Propylbenzene NA 62,100 62,100 62,100 0.0421 U 0.0421 U 0.0421 U 1.15 J 0.101 U 0.101 U 1.16 J

Pesticides (ug/kg)
alpha-Chlordane NA 16,200(4) 71,900(4) 130,000(4) 2.3 U 2.3 U 39.1 2.5 4.1 2.3 U 3,140
gamma-Chlordane NA 16,200(4) 71,900(4) 130,000(4) 2.1 U 2.1 U 49.3 2.2 2.1 U 2.1 U 3,820
beta-BHC (beta-Hexachlorocyclohexane) NA 3,160 14,000 53,900 2.3 U 2.3 U 1.7 2.3 U 2.3 U 2.3 U 2.3 U
Dieldrin NA 304 1,200 10,200 2.1 U 2.1 U 2.9 2.1 U 2.1 U 2.1 U 2.1 U
alpha-Endosulfan NA 367,000(5) 4,100,000(5) 1,400,000(5) 2 U 2 U 2 U 2 U 2 U 2 U 1,580
beta-Endosulfan NA 367,000(5) 4,100,000(5) 1,400,000(5) 2.1 U 2.1 UJ 2.1 U 2.1 U 2.1 U 2 2.1 U
Endosulfan sulfate NA 367,000(5) 4,100,000(5) 1,400,000(5) 1.4 U 1.4 UJ 1.4 U 1.4 U 1.5 18 1.4 U
Endrin aldehyde NA 18,300(6) 205,000(6) 69,900(6) 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U
Endrin Ketone NA 18,300(6) 205,000(6) 69,900(6) 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U
Heptachlor NA 1,080 4,260 36,300 1.5 U 1.5 U 0.9 1.5 U 1.5 U 1.5 U 41.1
Methoxychlor NA 310,000(7) 10,000,000(7) 3,400,000(7) 2 U 2 U 2 U 2 U 2 U 11.9 2 U
p,p'-DDD NA 24,400 111,000 807,000 1.3 U 1.3 U 18.5 1.6 1.3 U 1.3 U 682
p,p'-DDE NA 17,200 78,100 570,000 1.6 U 1.6 U 2.8 1.6 U 1.6 U 1.6 U 1.6 U
p,p'-DDT NA 17,200 78,100 138,000 2.9 U 2.9 U 2.9 U 1.6 2.2 2.9 U 2.9 U

Herbicides (ug/kg)
Naled NA 120,000(7) 4,100,000(7) 1,400,000(7) 88 25 J 33 UJ 33 U 33 UJ 33 U 54 UJ

Polychlorinated Biphenyls (ug/kg)
PCB-1254 (Aroclor 1254) NA 1,120 8,260 4,280 0.6 UJ 13.8 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
PCBs, Total NA 220(6) 2,900(6) 830(6) 4.6 UJ 13.8 4.6 U 4.6 U 4.6 U 4.6 U 4.6 U

Other Compounds (mg/kg)
Gasoline (C6 - C10) NA NA(8) NA(8) NA(8) 0.121 U 0.121 U 1.71 0.121 U 0.121 U 0.121 U 0.121 U
Diesel Fuel NA 520(8) 1,120(8) NA(8) 7.28 U 12.8 J 161 7.28 U 7.28 U 7.28 U 71

Metals (mg/kg)
Aluminum NA 77,800 100,000 14,400 2,970 3,770 5,190 2,950 5,390 9,130 8,000
Antimony 7.3 31.3 454 124 0.992 U 0.992 U 0.992 U 0.992 U 1.49 J 4.51 J 0.992 U
Arsenic 6.9 3.9 17.7 85.2 0.228 U 0.228 U 0.228 U 0.228 U 0.228 U 3.84 0.228 U
Barium 84.4 15,600 100,000 60,200 25.2 35.6 49 37.6 37.4 76.2 183
Beryllium 1.3 156 2,250 56.2 0.116 J 0.128 J 0.181 J 0.116 J 0.008 U 0.008 U 0.439 J
Cadmium 1.0 39.0 564 154 0.131 J 0.177 J 0.234 J 0.097 J 0.0795 U 0.0795 U 0.769
Calcium NA NA NA NA 143,000 149,000 163,000 150,000 155,000 32,600 79,000
Chromium, Total 24.6 210(7) 450(7) 500(7) 3.17 3.61 5.61 2.92 2.83 13 9.81
Cobalt NA 1,520 20,500 61 1.2 1.93 2.06 1.23 1.14 5.25 3.03
Copper 21.2 3,130 45,400 12,400 2.78 4.15 4.17 3.51 1.7 10.3 5.49
Iron NA 23,500 100,000 92,900 2,990 3,570 4,490 2,330 2,590 15,700 8,380
Lead 12.3 400 800 800 0.65 U 5.71 5.93 0.763 J 10.4 6.36 8.83
Magnesium NA NA NA NA 2,200 2,580 5,870 7,360 6,110 4,640 5,070
Manganese NA 3,590 48,400 150 50.9 49.6 118 42.3 66.7 250 143
Mercury NA 6.11(9) 68.4(9) 23.8(9) 0.0088 U 0.0336 J 0.0096 J 0.0144 J 0.0088 U 0.0088 U 0.0286 J
Nickel 18.1 1,560 22,700 6,190 2.2 J 3.28 J 5.08 J 2.35 J 2.21 J 10.6 7.17 J
Potassium NA NA NA NA 915 916 1,490 1,870 709 2,580 2,030
Silver 0.73 391 5,680 1,550 1.19 1.28 1.4 1.35 0.0444 U 0.0444 U 0.555
Sodium NA NA NA NA 272 863 637 308 297 472 421
Vanadium NA 78.2 1,140 310 9.09 J 9.48 J 11.3 7.19 J 4.19 J 22.6 19.1
Zinc 48.7 23,500 100,000 92,900 22.3 21.9 23.6 26.7 8.12 39.2 40.2

Notes:
(1)  Radian, 1992 and 1993.  Background provided for reference only.
(2) Obtained from Table A-1 (NMED, 2006c)
(3) Duplicate
(4) Chlordane screening values used as a surrogate for alpha- and gamma-chlordane 
(5) Endosulfan screening levels used as a surrogate for alpha- and beta-Endosulfan
(6) Endrin screening levels used as a surrogate for endrin aldehyde and endrin ketone
(7) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)
(8) Obtained from Table 2a (NMED, 2006a)
(9) Methyl mercury screening criteria used as a surrogate for mercury

NMED = New Mexico Environment Department
µg/kg =  micrograms per kilogram
mg/kg = milligrams per kilogram
ft = feet
Val = validated result
Q = qualifier
NA = not analyzed
U = non-detect result, value presented indicates reporting limit
J = positive detection with reported concentration between the method dection limit and the reporting limit
-- = not applicable

Underlined value indicates analyte concentration exceeds NMED construction worker SSL

SOIL SAMPLES UNDERLYING WASTE
SB30-12 SB30-13 SB30-16 SB30-17 SB30-18 SB30-20

19-May-2006 19-May-2006 19-May-2006 20-May-2006 20-May-2006 20-May-2006
7.00-9.00 ft. 8.00-9.00 ft.7.00-9.00 ft. 10.00-12.00 ft. 9.00-10.00 ft. 8.00-9.00 ft.
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NMED Soil Screening Levels(2)

Analytes Background(1) Residential Industrial Construction 
Worker Val Q Val Q Val Q Val Q Val Q Val Q Val(3) Q(3)

Volatile Organic Compounds (µg/kg)
Ethylbenzene NA 128,000 128,000 128,000 0.0376 U 0.0376 U 0.0376 U 0.0376 U 0.9 J 0.0376 U 0.0376 U
n-Propylbenzene NA 62,100 62,100 62,100 0.0421 U 0.0421 U 0.0421 U 0.0421 U 1.01 J 0.0421 U 0.0421 U
p-Cymene (p-Isopropyltoluene) NA -- -- -- 0.0679 U 0.0679 U 0.0679 U 0.0679 U 1.14 J 1.12 J 0.0679 U

Semi-Volatile Organic Compounds (µg/kg)
Bis(2-Ethylhexyl)phthalate NA 347,000 1,370,000 4,660,000 191 U 191 U 191 U 191 U 191 U 971 191 U
Fluoranthene NA 2,290,000 24,400,000 8,730,000 85.3 J 45.6 U 45.6 U 45.6 U 45.6 U 45.6 U 45.6 U

Organic Phosphorus Pesticides (µg/kg)
Dimethoate NA -- -- -- 22 U 22 U 22 U 22 UJ 72 J 11 J 22 U

Polychlorinated Biphenyls (µg/kg)
PCB-1254 (Aroclor 1254) NA 1,120 8,260 4,280 0.6 UJ 0.6 UJ 0.6 U 0.6 UJ 0.6 UJ 6.5 J 0.6 U
PCB-1260 (Aroclor 1260) NA 1,120 8,260 4,280 0.6 UJ 0.6 UJ 0.6 U 0.6 UJ 0.6 UJ 0.6 UJ 3.6
PCBs, Total NA 220(4) 2,900(4) 830(4) 4.6 UJ 4.6 UJ 4.6 U 4.6 UJ 4.6 UJ 6.5 J 4.6 U

Other Compounds (mg/kg)
D-TPH NA 520(5) 1,120(5) NA(5) 7.28 U 7.28 U 7.28 U 7.28 U 7.28 U 43 J 7.28 U

Metals (mg/kg)
Aluminum NA 77,800 100,000 14,400 3,420 5,260 4,190 4,660 11,600 4,530 5,170
Barium 84.4 15,600 100,000 60,200 27.4 39.3 29.3 33.3 38.9 50.1 44.6
Beryllium 1.3 156 2,250 56.2 0.109 0.188 J 0.15 J 0.188 J 0.492 J 0.18 J 0.198 J
Cadmium 1.0 39 564 154 0.0795 UJ 0.224 J 0.136 J 0.216 J 0.702 0.724 0.272 J
Calcium NA -- -- -- 135,000 151,000 147,000 139,000 124,000 118,000 129,000
Chromium, Total 24.6 210(4) 450(4) 500(4) 3.13 4.81 3.76 4.51 10.5 6.62 5.35
Cobalt NA 1,520 20,500 61 1.2 1.8 1.48 1.51 2.98 2.37 2.21
Copper 21.2 3,130 45,400 12,400 2.3 3.14 2.98 3.75 4.92 19.2 4.37
Iron NA 23,500 100,000 92,900 3,000 4,270 3,720 4,470 9,130 4,870 4,280
Lead 12.3 400 800 800 0.65 U 1.32 0.684 J 2.31 7.14 11.6 1.87
Magnesium NA -- -- -- 2,470 4,920 3,400 5,910 10,500 5,120 6,640
Manganese NA 3,590 48,400 150 47.9 47.9 37.4 46.9 101 73.1 76.5
Mercury NA 6.11(6) 68.4(6) 23.8(6) 0.0088 U 0.0088 U 0.0088 U 0.0088 U 0.0088 U 0.143 0.0088 U
Nickel 18.1 1,560 22,700 6,190 2.43 J 3.4 J 2.73 J 3.07 J 7.54 J 4.98 J 3.68 J
Potassium NA NA NA NA 1,010 1,350 1,210 1,520 2,950 1,540 1,420
Silver 0.73 391 5,680 1,550 1.2 1.3 1.29 1.12 0.971 1.39 1.23
Sodium NA -- -- -- 994 1,270 1,210 822 1,010 1,140 1,090
Vanadium NA 78.2 1,140 310 6.26 J 10.8 10.1 11 21.1 10.4 12.6
Zinc 48.7 23,500 100,000 92,900 14.1 19.6 16.9 18.4 31.6 49.3 J 19.9

Notes:
(1) Radian, 1992 and 1993.  Background provided for reference only. Validation Qualifiers
(2) Obtained from Table A-1 (NMED, 2006c) U = non-detect result, value presented indicates reporting limit
(3) Duplicate J = positive detection with reported concentration between the method dection limit and the reporting limit
(4) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)
(5) Diesel/jet fuel TPH SSLs obtained from Table 2a (NMED, 2006a)
(6) Methyl mercury screening criteria used as a surrogate for mercury

SWMU = Solid Waste Management Unit
AFB = Air Force Base
NMED = New Mexico Environment Department
ft = feet
bgs = below ground surface
µg/kg =  micrograms per kilogram
Val = validated result
Q = qualifier
mg/kg = milligrams per kilogram
D-TPH = diesel-range total petroleum hydrocarbons
NA = not analyzed
-- = not applicable

BOUNDARY ASSESSMENT SAMPLES SOIL SAMPLES UNDERLYING WASTE

8-9 ft bgs
18-May-2006

8-9 ft bgs 8-9 ft bgs
18-May-2006 18-May-2006 19-May-2006

6-7 ft bgs

SB33-01 SB33-02 SB33-03 SB33-07SB33-11 SB33-08

4-5 ft bgs 10-12 ft bgs
19-May-2006 19-May-2006
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Boring Information

Top of 
Casing(2)

Top of 
Monument(2) Ground(2) Top Bottom 

MW30&33-01 8/28/1991 676382.234 1692954.762 4107.04 4106.52 4105.38 31 7.5 30.80 2 20.49 0.01 9.5 19.35 28.85 Sch 40 PVC
MW30&33-02 8/27/1991 675814.196 1693088.875 4106.32 4106.09 4104.37 32.5 7.5 31.45 2 23.72 0.01 9.5 22 31.75 Sch 40 PVC
MW30&33-03 8/28/1991 675864.760 1693203.048 4105.35 4105.15 4103.39 25 7.5 26.30 2 25.76 0.01 9.5 24 23.75 Sch 40 PVC
MW30&33-04 8/28/1991 675962.302 1693280.769 4104.50 4104.41 4102.92 30.5 7.5 30.95 2 30.50 0.01 9.5 29 28.75 Sch 40 PVC
MW30&33-05 6/12/2006 676092.849 1693119.469 4106.36 4106.43 4103.14 30.8 6.25 32.45 2 22.45 0.01 9.5 19.17 28.92 Sch 40 PVC

Notes:
(1) NAD 83 State Plane New Mexico C Grid
(2) NAVD 88
(3) Includes stickup

NAD 83 = North American Datum 1983
NAVD 88 = North American Vertical Datum 1988
PVC = polyvinyl chloride
Sch = Schedule
ft = feet
in = inches
bgs = below ground surface
msl = mean sea level
ID = identification

Borehole 
diameter (in)

Borehole 
Depth      
(ft bgs)

Well Construction Information

Screen 
Material

Length of 
Screen    

(ft)

Screen 
Slot Size 

(in)

Length of 
Riser Pipe 

(ft)(3)

PVC 
Diameter  

(in)
Total Well 

Depth

Screened Interval     
(ft bgs)

Easting(1)Northing(1)Well ID
Installation 

Date

Survey Data

Elevation (ft msl)
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Supplemental RFI 
Holloman AFB, New Mexico 

 

US EPA NMGWQ 
Analytes Background(1) MCL(2) Standard(2)(3) Val Q Val Q Val Q Val Q Val Q Val Q

Volatile Organic Compounds (µg/L)
1-Bromo-4-Fluorobenzene (4-Bromofluorobenzene) NA -- -- NA 48.5 NA 48.3 NA 48.4
1,1-Dichloroethane NA -- 25 0.0299 U 1 U 0.31 J 0.46 J 0.49 J 3.61
1,1-Dichloroethene NA 7 5 0.0736 U 1 U 0.0736 U 1 U 0.0736 U 0.54 J
1,3-Dichlorobenzene NA -- -- 0.0672 U 1 U 0.0672 U 1 U 0.0672 U 1 U
Benzene NA 5 10 0.0495 U 1 U 0.0495 U 1 U 0.0495 U 1 U
Carbon tetrachloride NA 5 10 0.121 U 1 U 0.121 U 1 U 0.121 U 1 U
Chloroform NA -- 100 0.0475 U 1 U 0.48 J 0.49 J 0.26 J 1.72
Chloromethane NA -- -- 0.23 U 1 U 0.23 U 1 U 0.23 U 1 U
cis-1,2-Dichloroethene NA 70 -- 0.101 U 1 U 0.101 U 1 U 0.101 U 0.35 J
Dibromofluoromethane NA -- -- NA 52.2 NA 52 NA 52.4
m,p-Xylene (sum of isomers) NA 10,000(4) 620(4) 0.04 J 1 U 0.0363 U 1 U 0.0363 U 1 U
Methyl ethyl ketone (2-Butanone) NA -- -- 0.394 U 5 U 0.394 U 5 U 0.394 U 5 U
Methylene chloride NA -- 100 0.689 U 5 U 0.689 U 5 U 0.689 U 5 U
Naphthalene NA -- -- 0.417 U 5 UJ 0.417 U 5 U 0.417 U 5 U
Toluene-D8 NA 1,000 750 NA 46.8 NA 47.8 NA 47.8
Trichloroethene (TCE) NA 5 100 0.0495 U 1 U 1.56 1.76 3.53 21.1
Metals (µg/L)
Aluminum NA -- 5,000 NA 860 NA 788 NA 54
Arsenic 72.3 10 100 NA 5 U NA 5 U NA 5 U
Barium 929.3 2,000 1,000 NA 18 NA 18 NA 15
Calcium NA -- -- NA 780,000 NA 996,000 NA 924,000
Chromium, total 234 100 50 NA 5 U NA 5 U NA 5 U
Iron NA -- 1,000 NA 786 NA 919 NA 129
Lead 19.9 15 50 NA 5 U NA 5 U NA 5 U
Magnesium NA -- -- NA 1,180,000 NA 1,660,000 NA 1,510,000
Manganese NA -- 200 NA 38 NA 21 J NA 1 J
Potassium NA -- -- NA 9,120 NA 11,400 NA 8,910
Sodium NA -- -- NA 5,800,000 NA 7,570,000 NA 7,710,000
Vanadium 434.4 -- -- NA 34 NA 26 NA 19 U
Filtered Metals (µg/L)
Barium (Filtered) 85.2 2,000 1,000 R(6) 12 J R(6) 13 J R(6) 15 J
Beryllium (Filtered) 1.3 4 -- R(6) 2.5 U R(6) 2.5 U R(6) 2.5 U
Calcium (Filtered) NA -- -- R(6) 616,000 R(6) 964,000 R(6) 903,000
Chromium, total (Filtered) 7.2 100 50 R(6) 5 UJ R(6) 5 UJ R(6) 5 UJ
Cobalt (Filtered) 10.9 -- 50 R(6) 5 UJ R(6) 5 UJ R(6) 5 UJ
Iron (Filtered) NA -- 1,000 R(6) 10 UJ R(6) 10 UJ R(6) 10 UJ
Magnesium (Filtered) NA -- -- R(6) 1,020,000 R(6) 1,580,000 R(6) 1,460,000
Nickel (Filtered) 14.5 -- 200 R(6) 5 UJ R(6) 5 UJ R(6) 5 UJ
Potassium (Filtered) NA -- -- R(6) 8,760 R(6) 9,420 R(6) 10,400
Sodium (Filtered) NA -- -- R(6) 5,190,000 R(6) 7,250,000 R(6) 7,860,000
Thallium (Filtered) 90.4 2 -- R(6) 5 UJ R(6) 5 UJ R(6) 5 UJ
Vanadium (Filtered) 222.4 -- -- R(6) 33 J R(6) 23 UJ R(6) 20 UJ
Zinc (Filtered) 29.7 -- 10,000 R(6) 5 UJ R(6) 5 UJ R(6) 5 UJ
Other Compounds (mg/L)
TDS NA -- 1,000 25,800 23,900 34,300 30,800 35,400 28,700
Notes
(1) Radian, 1993.  Background provided for reference only. µg/L = micrograms per liter NA = not analyzed
(2) US EPA MCLs and NMGWQ standards are provided for reference only since TDS exceeds 10,000 mg/kg mg/L = milligrams per liter -- = not applicable
(3) NMAC 20.6.2.3103 TDS = total dissolved solids US EPA = U.S. Environmental Protection Agency
(4) Duplicate Val = analytical result MCL = Maximum Contaminant Level
(5) Total xylenes screening values used as surrogate for m,p-xylenes Q = data qualifier NMGWQ = New Mexico Groundwater Quality
(6) Dissolved metals data rejected (see Section 3.7.4 in text) J = estimated positive detection NMAC = New Mexico Administrative Code

U = non-detect result
Bolded value indicates analyte concentration exceeds U.S. EPA MCL R = rejected
Italicized  value indicates analyte concentration exceeds NMGWQ standard

15-Jul-2006 17-Jan-200715-Jul-2006 17-Jan-2007 15-Jul-2006 17-Jan-2007
MW30-33-01 (upgradient well)) MW30-33-02 MW30-33-03
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US EPA NMGWQ 
Analytes Background(1) MCL(2) Standard(2)(3) Val Q Val Q Val Q Val Q Val(4) Q(4)

Volatile Organic Compounds (µg/L)
1-Bromo-4-Fluorobenzene (4-Bromofluorobenzene) NA -- -- NA 49.3 NA 47.3 48.4
1,1-Dichloroethane NA -- 25 3.38 3.44 11.5 11.1 11
1,1-Dichloroethene NA 7 5 0.0736 U 1 U 1.44 1.92 1.81
1,3-Dichlorobenzene NA -- -- 0.0672 U 1 U 0.07 J 1 U 1 U
Benzene NA 5 10 0.0495 U 1 U 0.29 J 1 U 1 U
Carbon tetrachloride NA 5 10 0.121 U 1 U 0.121 U 1 U 1 U
Chloroform NA -- 100 1.29 1.29 0.48 J 0.52 J 0.53 J
Chloromethane NA -- -- 0.23 U 1 U 0.23 U 1 U 1 U
cis-1,2-Dichloroethene NA 70 -- 0.17 J 1 U 7.5 7.68 7.62
Dibromofluoromethane NA -- -- NA 52.2 NA 51.1 52.1
m,p-Xylene (sum of isomers) NA 10,000(4) 620(4) 0.0363 U 1 U 0.04 J 1 U 1 U
Methyl ethyl ketone (2-Butanone) NA -- -- 0.394 U 5 U 0.59 J 5 U 5 U
Methylene chloride NA -- 100 0.689 U 5 U 0.689 U 5 U 5 U
Naphthalene NA -- -- 0.417 U 5 U 0.417 U 4.23 J 5 UJ
Toluene-D8 NA 1,000 750 NA 48.1 NA 46.9 47
Trichloroethene (TCE) NA 5 100 14.2 15.6 59.3 58.1 55.7
Metals (µg/L)
Aluminum NA -- 5,000 NA 607 NA 1,020 J 1,440 J
Arsenic 72.3 10 100 NA 5 U NA 5 U 5 U
Barium 929.3 2,000 1,000 NA 14 NA 27 31
Calcium NA -- -- NA 809,000 NA 843,000 812,000
Chromium, total 234 100 50 NA 5 U NA 5 U 5 U
Iron NA -- 1,000 NA 576 NA 1,100 1,410
Lead 19.9 15 50 NA 5 U NA 5 U 5 U
Magnesium NA -- -- NA 1,380,000 NA 1,290,000 1,230,000
Manganese NA -- 200 NA 10 J NA 105 99
Potassium NA -- -- NA 5,700 U NA 22,100 14,700
Sodium NA -- -- NA 6,250,000 NA 5,950,000 5,570,000
Vanadium 434.4 -- -- NA 31 NA 36 36
Filtered Metals (µg/L)
Barium (Filtered) 85.2 2,000 1,000 R(6) 11 J R(6) 17 J 18 J
Beryllium (Filtered) 1.3 4 -- R(6) 2.5 U R(6) 2.5 U 2.5 U
Calcium (Filtered) NA -- -- R(6) 744,000 R(6) 771,000 754,000
Chromium, total (Filtered) 7.2 100 50 R(6) 5 UJ R(6) 5 UJ 5 UJ
Cobalt (Filtered) 10.9 -- 50 R(6) 5 UJ R(6) 5 UJ 5 UJ
Iron (Filtered) NA -- 1,000 R(6) 10 UJ R(6) 10 UJ 10 UJ
Magnesium (Filtered) NA -- -- R(6) 1,290,000 R(6) 53 1,150,000
Nickel (Filtered) 14.5 -- 200 R(6) 5 UJ R(6) 9 UJ 7 UJ
Potassium (Filtered) NA -- -- R(6) 6,070 R(6) 13,300 11,900
Sodium (Filtered) NA -- -- R(6) 6,300,000 R(6) 5,860,000 5,320,000
Thallium (Filtered) 90.4 2 -- R(6) 5 UJ R(6) 5 UJ 5 UJ
Vanadium (Filtered) 222.4 -- -- R(6) 26 J R(6) 31 J 32 J
Zinc (Filtered) 29.7 -- 10,000 R(6) 5 UJ R(6) 5 UJ 5 UJ
Other Compounds (mg/L)
TDS NA -- 1,000 25,100 24,700 24,500 21,500 NA
Notes
(1) Radian, 1993.  Background provided for reference only. µg/L = micrograms per liter NA = not analyzed
(2) US EPA MCLs and NMGWQ standards are provided for reference only since TDS exceeds 10,000 mg/kg mg/L = milligrams per liter -- = not applicable
(3) NMAC 20.6.2.3103 TDS = total dissolved solids US EPA = U.S. Environmental Protection Agency
(4) Duplicate Val = analytical result MCL = Maximum Contaminant Level
(5) Total xylenes screening values used as surrogate for m,p-xylenes Q = data qualifier NMGWQ = New Mexico Groundwater Quality
(6) Dissolved metals data rejected due to lack of comparability between sample and duplicate J = estimated positive detection NMAC = New Mexico Administrative Code

U = non-detect result
Bolded value indicates analyte concentration exceeds U.S. EPA MCL R = rejected
Italicized  value indicates analyte concentration exceeds NMGWQ standard

MW30-33-04 MW30-33-05
15-Jul-2006 17-Jan-2007 15-Jul-2006 17-Jan-2007

Supplemental RFI and January 2007 LTM Groundwater Analytical Results 
DP-30/SD-33 (SWMU 113) – Grease Trap/Cooking Grease Disposal Pits 

Holloman AFB, New Mexico 

Table 3.10 (continued) 

Supplemental RFI 
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6052304 6052223 6071808 D6E240388 D6F010162 7012209
Soil HGLSB30-01-0809 X X

HGLSB30-02-0305 X X
HGLSB30-03-0203 X X
HGLSB30-04-0204 X X
HGLSB30-05-0709 X X
HGLSB30-06-0809 X X
HGLSB30-07-0304 X X

SDG = sample delivery gro

Table 3.11 
DP-30/SD-33 Supplemental RFI Sample Delivery Group Summary 

DP-30/SD-33 (SWMU 113) – Grease Trap/Cooking Grease Disposal Pits 
Supplemental RFI 

Holloman AFB, New Mexico 
 

HGLSB30-08-0809 X X
HGLSB30-11-0309 X X
HGLSB30-12-0306 X X
HGLSB30-12-0709 X X
HGLSB30-13-0507 X X
HGLSB30-13-1012 X X
HGLSB30-16-0910 X X
HGLSB30-17-0607 X X
HGLSB30-17-0809 X X
HGLSB30-18-0506 X X
HGLSB30-18-0709 X X
HGLSB30-20-0708 X X
HGLSB30-20-0809 X X
HGLSB3301-0809 X X
HGLSB33-02-0809 X X
HGLSB33-03-0809 X X
HGLSB33-07-0203 X X
HGLSB33-07-0405 X X
HGLSB33-08-0405 X X
HGLSB33-08-1012 X X
HGLSB33-10-0405 X X
HGLSB33-11-0607 X X
HGLSBDup04 X X
HGLSBDup05 X X
HGLSBDup07 X X
HGLMW30-33-01 X
HGLMW30-33-02 X
HGLMW30-33-03 X
HGLMW30-33-04 X
HGLMW30-33-05 X
HGLGWDUP11 X

MW-30/33-01-011707 X
MW-30/33-02-011707 X
MW-30/33-03-011707 X
MW-30/33-04-011707 X
MW-30/33-05-011707 X
MW-3/33 DUP X

up

Groundwater Compliance Long Term Monitoring

Groundwater

Groundwater

SDG
Sample Identification:
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DP-30 and SD-33 Waste Material Characteristics 
DP-30/SD-33 (SWMU 113) – Grease Trap/Cooking Grease Disposal Pits 
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Supplemental RFI 
Holloman AFB, New Mexico 

 

Boring 
Location Year

Total Depth 
of Boring 

(ft)
DT Top of 
Waste (ft)

DT Bottom 
of Waste (ft) Description of Waste Geology beneath the waste

Sample 
Interval Comments

SB-30&33-01 1991 10 1.3 4.6 Waste, sand & silt; black (N1) some woody material.
4.6-10 feet: sand: very pale orange, soft, moist, fine 
to very fine grained, poorly graded (SP) 2, 8 No pid hits where waste was found

SB-30&33-02 1991 12 3 8

3 feet: dark yellowish-orange (10YR 6/6)
4 feet: pale yellowish-brown (10YR 6/2)
5 feet: black (N1)
7 feet: moderate yellowish-brown

8-12 feet: silty sand: very pale orange, sand very fine 
to fine grained, poorly graded (SM) 4, 8 PID of 238ppm where waste was found

SB-30&33-03 1991 8 2.6 5.4
Waste: black (N1) composed of Silty Clay(?), wet, unidentifiable tape 
or plastic

5.4 to 8 feet: sand: greyish-orange, soft, moist, very 
poorly graded, fine sand (SP) 3, 6 PID of 21.2ppm where waste was found

SB-30&33-04 1991 12 2.6 7.2

Waste: dark yellow brown to dusky yellow brown, rusty sand, small 
tinsel type plastic.
At 4 feet: waste: soft black (N1) saturated waste colloidal to sludgy, 
grey, hairy layers, medium grey to greyish-black

7.4 to 10 feet: sand: very light grey, hard, fine 
grained, black zones/mottling.  Sand, as above: 
moist, hard 3, 8 PID of 19.4ppm where waste was found

SB-30&33-06 1991 10 2.5-4 5-6 2.5-4 feet: waste: pale yellowish-brown, bluish-white, dusky yellow
4-5 feet: silty sand: light brown grading into waste: 
black (N1), moderate yellowish-brown 2.5, 6 No PID's taken

SB-30&33-07 1991 8 2 4
At 2 feet: Clayey silt: moderate brown, low plasticity, gypsum crystals, 
small waste body at top, olive grey 4-8 feet: Clayey silt, same as above w/o waste 2, 4 No PID's taken

SB-30&33-08 1991 6 1.4 3.2
Waste: moderate brown with minor black zones composed of stained 
sand

3.2-6 feet: silt: very pale orange, hard, dry, non-
plastic, crumbly 2-2.5, 4 No PID's taken

SB-30&33-09 1991 6 0.9 2.6
waste: dusky yellow brown to dark yellow brown, moist, sandy, plastic 
material common silt: very pale orange, hard, dry, drumbly, non-plastic 1, 3 No PID's taken

SB-30&33-10 1991 14 2.6 8.8

waste: dark yellowish-brown, dry, silty and sandy, paper fragments; At 
4 feet, waste same as above, sandy:dry. 
At 8 feet Waste: as above: with black soft sludge and plant material, 
to 8.9 feet grading to silt. Silt: medium light grey, hard, dry, crumbly 3, 10 8 feet:  67 ppm

SB30-011 2006
10/borehole 

collapse 3.5 10
3.5-10 feet waste:  very dark to black silty sand, with strong sweet 
odor and plastic bags NA- borehole collapse 3.5-9 0.0

SB30-12 2006 10 3 6 3-6 feet waste:  dark brown silty sand with waste material 6-10 feet:  reddish brown to light brown silty sand 3-6, 7-9 0.0

SB30-13 2006 12 2 9
3-9 feet waste:  very dark brown silty sand with sweet odor and 
plastic fragments 9-12 feet:  light reddish brown silty sand

5-7, 10-
12 0.0

SB30-16 2006 10 3 9

3-7 feet waste:  very dark brown silty sand, sweet odor and plastic 
fragments; 8-9 feet waste:  very dark brown silty sand with plastic 
fragments, waste material 9-10 feet:  light grayish brown silty sand 9-10

3-7 feet:  0.0 ppm; 8-9 feet: 1.2 ppm; 9-
10 feet: 2.5 ppm

SB30-17 2006 9.5 6 7
6-7 feet waste:  very dark brown to black silty sand with plastic sheet 
fragments, and slightly sweet odor 7-9.5 feet:  light gray silty sand with caliche 6-7, 8-9 0.0

SB30-18 2006 10 4.5 6
4-6 feet waste:  very dark brown silty sand with clay, sweet odor, 
plastic fragments, metal shavings 6-10 feet:  reddish brown silty sand with caliche 0.0

SB30-20 2006 9 7 8 7-8 feet waste:  dark brown stained silty sand, plastic sheaths 8-9 feet:  grayish light brown silty sand with caliceh 7-8, 8-9 0.0

SB-33-07 2006 5 2 4 2-4 feet:  waste:  blackish-brown stained silty sand, sweet odor noted
4-5 feet:  silty sand, with gypsum crystals, medium 
brown 2-3, 4-5 0.0

SB33-08 2006 12 3 9.5

3-5 feet waste:  dark brown stained fine-grained silty sand, sweet 
odor noted; 6-9.5 feet:  light brown silty sand containing wood 
fragments, sweet odor noted

9.5-12 feet:reddish brown silty sand with gypsum 
crystals

4-5, 11-
12 0.0

SB30-10 2006
5/borehole 
collapse 4 5

4-5 feet waste:  very dark brown stained silty sand containing 
fragments of plastic sheeting, sweet odor noted NA- borehole collapse 4-5 0.0

DT = depth to
ppm = parts per million
NA = not applicable
ft = feet  
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Table 3.13 
DP-30/SD-33 Summary of Analyte Exceedances by Media 

DP-30/SD-33 (SWMU 113) – Grease Trap/Cooking Grease Disposal Pits 
Supplemental RFI 

Holloman AFB, New Mexico 
 

Residential SSL Industrial SSL Construction Worker 
SSL U.S. EPA MCLs(2) NMGWQ(2)

DP-30

Waste / Soil in Waste 
Interval

Total Xylenes, Unknown Oil, TCE, PCB-
1254, Arsenic, Cadmium, Chromium, 

Lead, Mercury

Total Xylenes, Unknown Oil, TCE,      
PCB-1254, Chromium, Lead

Total Xylenes,           PCB-
1254, -- --

Soil below/beyond waste 
interval Unknown Oil Unknown Oil Manganese -- --

SD-33 
Waste / Soil in Waste 

Interval Unknown Oil Unknown Oil None -- --

Soil below/beyond waste 
interval None None None -- --

DP-30/SD-33
Groundwater -- -- -- TCE TCE

Notes:
(1)  Current conditions, 2006 RFI and 2007 LTM
(2)  U.S. EPA MCLs and NMGWQ standards are provided for reference only since TDS exceeds 10,000 mg/L

SSL = soil screening level
U.S. EPA = U.S. Environmental Protection Agency
MCL = Maximum Contaminant Level
NMGWQ = New Mexico Groundwater Quality 
PCB = polychlorinated biphenyl
TCE = trichloroethene
TDS = total dissolved solids
RFI = Resource Conservation and Recovery Act Facility Investigation
LTM = long term monitoring
-- = not applicable

Soil Groundwater (1)

MEDIA
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4.0 SS-39 (SWMUS 165, 177, 179, AND 181) – MISSILE FUEL SPILL 
AREA 

4.1 LOCATION 

ERP site SS-39, the Missile Fuel Spill Area, is located in the central portion of Holloman AFB 
along the Lost River drainage basin.  Specifically, the site is located along the northern slope 
of the Lost River drainage basin immediately south of Building 1176.  The location of SS-39, 
with respect to Holloman AFB, is shown on Figure 2.1.  An aerial photograph of the site and 
immediate surroundings is presented as Figure 4.1. 

4.2 SITE DESCRIPTION 

SS-39 is primarily undeveloped and moderately vegetated with salt cedars, shrubs, and grasses.  
The area immediately north of the site is relatively flat and heavily improved with the 
construction of Building 1176 and two asphalt paved vehicle lots east and west of the building.  
This portion of the site is the only section that has been improved with site features.  Although 
relatively flat, an overall area-wide southerly dip is present.  The area immediately south of 
Building 1176 represents the only other developed portion of SS-39.  Two concrete-lined, 
1-foot wide drainage ditches (SWMU 181, Drainage Trough) extend south-southeast and 
southwestward from the southern corners of the building.  Each ditch discharges to separate 
sumps (SWMU 177, Drainage Sump), as shown on Figure 4.1. 
 
The central portion of the slope is moderately hummocky in topography, most likely reflecting 
former site grading activities, vegetation growth, and erosional features.  Steeply incised rills 
and drainage swales are present throughout the area, trending in a north-south orientation 
toward the Lost River drainage basin.  Concrete rubble, metal piping, and masonry fragments 
were observed sporadically across the area.  Vegetation consisting of salt cedars, shrubs, 
grasses, and cacti are present throughout this area. 
 
Near the base of the slope, the slope dip decreases until nearly flat with an overall southerly 
dip towards the center of the drainage basin.  Vegetation, primarily grasses and shrubs, are 
present until the edge of the Lost River drainage basin, after which no vegetation is present.  
The edge of the basin typically marks the high water level within the drainage basin during and 
slightly after heavy rainstorms.  An unpaved service road parallels the basin edge providing 
access to the lower portion of the site. 
 
Photographs of the site are included in Appendix A. 

4.3 WASTE HISTORY 

SS-39, the Missile Fuel Spill Area, is located at the test sled launch area near Building 1176.  
The launch pad at the south end of the track was constructed with concrete drains and a water 
deluge system.  Spilled oxidizers and fuels were delivered to separate drains, diluted with 
water and flushed into the Lost River.  In 1975, catch basins were installed to collect the 
spilled liquid fuels.  Oxidizer vent lines from the engines were also installed and designed to 

U.S. Air Force Center for Environmental Excellence 
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discharge into the catch basins.  Since 1975, no propellants have been intentionally released to 
the open drains.  Surface and groundwater samples were collected from the Lost River in the 
vicinity of the test track in July of 1979.  The results indicated that the test track had no 
observable impact upon the Lost River water quality.  Waste propellants are currently 
collected, treated, and disposed in the treatment system located in Building 1176. 
 
Fueling activities for tests at the Alpha Pad were completed on the track at the Alpha Pad 
before each sled launch.  The fuels were brought on location by truck because no fuels were 
stored at the launch facility.  Before sleds were removed from the track, the fuels were 
emptied from the sleds into the proper storage container (a process called de-tanking) and then 
the sleds were taken to Building 1176 where the remainder of the fuel was purged from the 
engines.  Throughout the history of the test track, fuels have included at least the following:  
JP-4 (jet fuel); unsymmetrical dimethylhydrazine (UDMH); aniline; inhibited red fuming nitric 
acid (IRFNA); inhibited white fuming nitric acid (IWFNA); liquid oxygen; JPX (1:1 mixture 
of JP-4 and UDMH); dyes; solid rocket propellants; and other compounds.  The drainage 
systems for the Alpha Pad and Building 1176 were designed to prevent accidents in the event 
of a fuel spill during the fueling and/or de-tanking activities. 
 
The drainage systems collected and drained spilled oxidizers and propellants separately.  At the 
test track, for example, fueling and de-tanking of oxidizers were all completed on the east half 
of the track and the same was done for propellants on the west half of the track.  In the event 
of a spill, the propellants and/or oxidizers were collected in and drained through separate 
drainage systems.  According to the former employees, fuel spills were very uncommon.  
Extreme precautions were necessary when handling fuels because of the reactive nature of the 
incompatible fuel types and the stringent safety precautions associated with the launch 
operations in general.   
 
In addition to these fuels, solvents such as TCE were commonly used for sled maintenance in 
Building 1176.  The management practices of these chemicals at Building 1176 were not 
extensively reviewed; however, interviews with past employees suggest that the washrack and 
drainage trenches could have received wastes. 

4.4 SITE-SPECIFIC ENVIRONMENTAL SETTING 

4.4.1 Topography 

ERP site SS-39 is located on the northern slope of the Lost River drainage basin.  The slope 
has an overall moderately southward dipping slope towards the Lost River drainage basin.  
Moderately to steeply incised swales and gullies cut into the slope east, west, and 
immediately downgradient of Building 1176.  At the base of the slope, the topography 
becomes flat with a very slight southerly dip towards the center of the Lost River drainage 
basin. 
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4.4.2 Surface Water 

No surface water bodies are present within or cross SS-39.  During heavy rain events and the 
rainy season, surface water runoff collects within the Lost River drainage basin.  
Photographs of surface water present within the drainage basin are included in Appendix A.  
Numerous swales and gullies emanate from and cross SS-39.  No surface water was observed 
within the gullies and drainage swales during supplemental RFI activities.  

4.4.3 Geology 

Site-specific geologic information was obtained from lithologic data collected during previous 
subsurface investigations and from this supplemental RFI.  A cross-section of SS-39, as 
provided in the supplemental RRI workplan (HGL, 2005a) is included as Figure 4.2.   
 
Based on lithologic logging activities, the soils underlying Building 1176 and SS-39 are 
composed primarily of well-sorted, fine-grained sand.  To the west, in the vicinity of 
MW39-02, two 8 foot sequences of silt separated by a 2 foot thick sand lens were 
encountered to approximately 18 feet bgs.  North of Building 1176, in the vicinity of 
MW39-01, a 8 foot thick sequence of silty sand was encountered at the surface.  Both the silt 
and silty sand units appear to interfinger the sand unit.  Within the Lost River drainage 
basin, sands with clay and interbedded clay lenses were encountered at the surface to 
approximately six feet bgs.   

4.4.4 Hydrogeology 

Groundwater occurs beneath SS-39 in a shallow unconfined aquifer ranging from 18 feet bgs 
at the top of the northern slope to less than 0.5 foot bgs in the Lost River drainage basin.  
Groundwater potentiometric surface maps generated from water level data obtained during 
the July 2006 and January 2007 sampling events are provided as Figures 4.3 and 4.4, 
respectively.  During the July 2006 sampling event, the groundwater elevations of 
MW-39-06 and MW-39-06D were 4031.30 feet msl and 4033.89 feet msl, respectively, 
indicating upward groundwater flow is occurring in the vicinity of the cluster wells.  During 
the January 2007 sampling event, water elevations were 4034.84 ft msl (MW-39-06) and 
4034.38 feet msl (MW-39-06D), indicating a slightly downward groundwater flow is 
occurring in the vicinity of the cluster wells.  The difference in groundwater flow between 
the clustered wells may be attributable to the flooding of the Lost River drainage basin after 
several rainstorms occurring two weeks prior to the January 2007 LTM event. 
 
During the RI, field slug tests were conducted to estimate hydraulic conductivity.  The 
hydraulic conductivities for the SS-39 wells installed during the RI were determined to be: 
 

• MW39-01 - 1.24 ft/day; 
• MW39-02 - 2.92 ft/day; 
• MW39-03 - 2.51 ft/day; and 
• MW39-04 - 0.97 ft/day 
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Using an average hydraulic conductivity of 1.91 ft/day, a hydraulic gradient of 0.0047 ft/ft, 
derived from the 2003 LTM event), and an estimated porosity of 30%, the linear 
groundwater flow velocity across the site was estimated to be 0.029 ft/day, or 10.9  ft/year.   

4.5 PREVIOUS INVESTIGATIONS 

The SS-39 waste history presented below has been taken from the NMED-approved 2005 
Supplemental RCRA Facility Investigation Work Plan (HGL, 2005a).  The locations of soil 
and groundwater samples collected during previous investigations are included as Figures 4.5 
through 4.8. 

4.5.1 Phase I Remedial Investigation 

In 1991, an RI consisting of completing several soil borings and the installation and sampling 
of four groundwater monitoring wells, MW-39-01 through MW-39-04, was conducted.  
During the RI, two soil borings were completed with a DPT drill rig, five soil borings were 
completed with a hand auger, and the four groundwater monitoring wells were installed using a 
HSA drill rig.  One well, MW-39-01, was installed upgradient of the site.  The remaining 
wells were installed downgradient of the outfall of the Oxidizer Spill Drainpipe (MW-39-04), 
the Discharge Box (MW-39-03), and Building 1176 (MW-39-02).  The monitoring well and 
soil boring locations are shown on Figure 4.5.  Boring logs and well completion reports for 
these locations are provided in Appendix B.   
 
The DPT soil borings, SB-39-01 and SB-39-02, were located at the ends of the drainage 
troughs for Building 1176, the suspected contamination sources.  Hand auger borings, 
HA-39-04 and HA-39-05, were located in a sump at the end of a third drainage trough for 
Building 1176 on the east side of the Building.  Hand auger boring HA-39-01 was located in 
the outfall for the oxidizer spill drainpipe.  Hand auger boring HA-39-02 was located outside 
of the discharge box for the propellant spill drainpipe, and HA-39-03 is located inside the 
discharge box.  The soil analyses included volatile organics, total metals, and petroleum 
hydrocarbons.  Since the Alpha Pad is constructed of structural concrete and associated with 
active operations, no drilling was completed through the pad. 
 
Soil analytical results obtained during the Phase I RI are provided on Table 4.1.  Samples at 
SS-39 can be divided into two different groupings: those at or downgradient of the drainage 
sumps for Building 1176, and those at or downgradient of the outfalls for the oxidizer and 
propellant spill drainpipes.  The highest metals concentrations in soils at SS-39 were in the area 
of the oxidizer and propellant spill drainpipe outfalls.  Metals concentrations were highest in 
HA-39-02 and HA-39-03, in or near the discharge box for propellants, where lead was notably 
elevated at concentrations of 1,300 mg/kg in HA-39-02 and 1,100 mg/kg in HA-39-03, above 
NMED SSLs for all receptors.  Other health-based SSL exceedances in the samples were 
primarily limited to cadmium and chromium for the construction worker, as these SSLs are 
lower, due to the particulate inhalation pathway, than the SSLs for residential receptors.  
Almost all of the organic constituents in soils at the site were detected in the drainage sumps 
for Building 1176, in SB-39-01 and SB-39-02.  The organic compounds were predominantly 
chlorinated VOCs.   
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Figure 4.5 depicts the Phase I RI sampling locations with VOC results.  TCE was detected in 
SB-39-01, 10 to 12 feet bgs, at a concentration of 40 mg/kg, exceeding the residential, 
industrial, and construction worker NMED SSLs.  TCE was also detected at 10 to 12 feet bgs 
in boring SB-39-02 at a concentration of 11 mg/kg, exceeding the residential, industrial, and 
construction worker NMED SSLs.  Tetrachloroethene (PCE) was detected in the soil sample 
colleted from 10 to 12 feet bgs in boring SB-39-02 at a concentration of 95 mg/kg, above all 
NMED SSLs.  1,1,1-Trichloroethane (TCA) was also detected in the 10 to 12 feet bgs sample 
from borings SB-39-01 and SB-39-02 at concentrations of 430 mg/kg and 87 mg/kg, 
respectively.  The 1,1,1-TCA concentrations were below human health-based SSLs.  Other 
VOCs were present, but below 1 mg/kg and below human health-based SSLs.  Metals were not 
elevated in these samples. 
 
In the borings completed at the propellant and oxidizer spill drainpipes discharge points 
(i.e., HA-39-01, HA-39-02, and HA-39-03), the only VOCs detected in addition to methylene 
chloride, a common laboratory contaminant, were toluene and 1,1-dichloroethene (1,1-DCE).  
Both VOCs were present at estimated concentrations below detection limits and below SSLs.   
 
Petroleum hydrocarbons were detected in all of the soil samples submitted for TPH analysis. 
The highest petroleum hydrocarbons concentrations were detected in boring HA-39-04 
(20,700 mg/kg) and from 10 to 12 feet bgs in boring SB-39-02 (2,620 mg/kg).  
 
As part of the Phase I RI, the four installed wells (MW-39-01 through MW-39-04) were 
sampled and analyzed for VOCs, total metals, TDS, and anions.  The RI groundwater 
sampling analytical results is provided on Table 4.2.  Metals were not detected in the 
groundwater samples at concentrations above background and standards.  VOCs were detected 
in the groundwater samples at elevated concentrations in the vicinity of Building 1176 
(MW-39-02), indicating that these contaminants have migrated from the sumps to the 
underlying groundwater.  1,1,1-TCA was detected in MW-39-02 at a detection of 240  µg/L, 
which exceeds both the U.S. EPA MCL and the NMGWQ standard for 1,1,1-TCA.  1,1-DCE 
was detected in MW-39-02 at a concentration of 9.6 µg/L, also above the U.S. EPA MCL and 
the NMGWQ standard.  TCE and carbon tetrachloride were detected at MW-39-02 at 
concentrations of 59 µg/L and 5.8 µg/L, above the U.S. EPA MCL but below NMGWQ 
standards.  MCLs and NMGWQ standards are provided for reference only, as TDS in the area 
of the plume exceeds 10,000 mg/L. 
 
1,1,1-TCA, PCE, and TCE were detected in MW-39-02, suggesting that soil contaminants 
have migrated to groundwater at this sump.  VOCs were mostly not detected or present at 
concentrations below the detection limit in wells downgradient of the sump east of Building 
1176 and the drainage outfalls from the Alpha Pad.  Based on these results, the RI concluded 
that additional field investigation was warranted.   

4.5.2 Phase II RCRA Facility Investigation 

A Phase II RFI was performed at SS-39 to further delineate the contamination previously 
identified at the site (Radian, 1994).  For the investigation, soil samples were collected from 
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eight borings located along the drainage ditches below the oxidizer and propellant outfalls, two 
borings at Building 1176 sumps, and five hand auger borings.  Collected samples were 
analyzed for SVOCs and metals; VOCs were not analyzed.  The results of sampling are 
provided on Tables 4.3 and 4.4 and depicted on Figure 4.6.  Analytes were not unusually 
elevated and did not exceed SSLs (Radian, 1994).   
 
During the Phase II effort, groundwater samples were collected from 15 temporary sampling 
locations using direct push methods, and screened in the field for chlorinated compounds. 
Eight groundwater samples were submitted to an off-site laboratory for confirmatory analysis.  
The results of these analyses are provided on Table 4.5, and depicted on Figure 4.7.  The data 
indicate that TCE was present above the NMGWQ standard and EPA MCL for TCE at four 
locations, and above the EPA MCL for TCE at an additional two locations.  PCE was not 
detected above standards.  111-TCA and 1,1-dichloroethane was also detected above standards 
at one location, 177-HO3.   
 
Additionally, surface soil samples, vegetation samples, and jackrabbit tissue, blood and urine 
samples were collected in the area, and surface water samples were collected from the Lost 
River drainage basin to support an ecological risk assessment.  The assessment concluded that 
there was no unacceptable risk to ecological receptors (Radian, 1994).   
 
The October 1994 Phase I RFI report for Table 2 SWMUs presented the results for SS-39.  
This report proposed NFA for the site and a Decision Document (Radian, 1994) was submitted 
in September 1995, but was not signed by NMED.  The site was added to the LTM program in 
1997 and LTM has been conducted since 1997 in conjunction with LTM at the other subject 
sites. 

4.5.3 Supplemental Groundwater Investigation 

In response to an NMED request, a supplemental groundwater investigation was performed 
using DPT methods in May and June 1998.   The purpose of the additional investigation was to 
delineate the extent of TCE previously detected during the Phase II, Table 2 RFI.  Sixteen 
groundwater samples were collected and analyzed for VOCs.  Sixteen DPT or hand-augered 
borings were installed three feet below the watertable (encountered between 1 to 18 feet bgs).  
The locations of the 16 1998 soil borings are depicted on Figure 4.8.  Soil samples were 
collected for lithologic logging and visual inspection.  The generated boring logs are included 
in Appendix B.   
 
Based on the boring logs, depth to water in the DPT locations closest to the Lost River 
drainage basin is very shallow.  Depth to water was 2.5 feet bgs at SS3916 and SS3915, 
0.8 feet bgs in SS3902, 1.5 feet bgs in SS39024, 1.8 feet bgs in SS3905, and 2.7 feet bgs in 
SS3912.  Results of this investigation are summarized in Table 4.6.  TCE was detected above 
the reporting limit in groundwater samples from eight of the sixteen borings (SS3901, SS3902, 
SS3904, SS3907, SS3908, SS3912, SS3913, and SS3914), at concentrations ranging from 
1.1 µg/L (SS39-12) to 280 µg/L (SS39-7).  Maximum TCE concentrations (27 µg/L to 
280 µg/L) were detected in DPT sampling points located 300 to 500 feet south-southwest of 
Building 1176.  A TCE isopleth map developed from the supplemental groundwater 
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investigation data and the 1997 LTM data is provided as Figure 4.8.  As shown on the figure, 
the downgradient extent of the plume was delineated to U.S. EPA MCLs.  With the exception 
of benzene in groundwater obtained from SS3909 at a concentration of 1.0 µg/L, no other 
VOCs were detected above reporting limits in the groundwater samples. 
 
The supplemental groundwater investigation report recommended NFA for the site based on 
the data (Groundwater Technology Government Services, Inc. [GTI], 1998).  The lateral 
extent of TCE had been determined and contaminant concentrations were below those detected 
during the RI investigations, where the risk was already determined to be acceptable due to the 
lack of the potable exposure pathway and the absence of adverse effects to terrestrial and 
aquatic species in the risk assessment.   

4.5.4 Groundwater Long Term Monitoring 

LTM began in 1997 and continued on a biennial basis until December 2005.  After submittal of 
the Supplemental RFI workplan (HGL, 2005a) and the response to NOD (HGL, 2006a), 
NMED required groundwater LTM activities be conducted on a semi-annual basis (NMED, 
2006b).  The SS-39 LTM data through December 2005 is provided in Table 4.7.  The data 
shows that TCE, carbon tetrachloride, and chloroform have been consistently detected in the 
monitoring well closest to the sump, MW-39-02, although at decreasing concentrations since 
1999.  During the December 2005 LTM event, TCE was also detected in well MW-39-03.   
 
Only TCE has been detected above standards during the period of LTM.  TCE has been above 
the U.S. EPA MCL (5 µg/L) but below the NMGWQ standard (100 µg/L) in 1997, 1999, and 
2001.  TCE was detected below both standards in 2003.  The 2003 LTM report recommended 
continued sampling since only 4 rounds of monitoring have been conducted.  During the 2005 
LTM event, the target analyte list was expanded to include TDS.  TDS concentrations were 
reported at concentrations ranging from 5,670 mg/L in the upgradient well MW-39-01, 
furthest from the basin, to 17,200 mg/L in MW-39-02. 
 
Following review of the 2003 LTM report and previous site investigation reports, NMED 
determined that additional investigation was required at SS-39.  These requirements are 
described in NMED correspondence of February 9, 2005 and are summarized below: 
 

• An in-depth review of previous investigations; 

• Installation of monitoring wells in the area of highest contaminant concentrations 
and at downgradient locations.  The downgradient extent of the plume shall be 
defined where the concentration of TCE in the groundwater is less than 5 mg/L 
(likely should be 5 µg/L, the U.S. EPA MCL);  

• A vertical extent well shall be installed in the area of highest contaminant 
concentrations; 

• Compliance LTM for VOCs, perchlorate, and TDS conducted on a semi-annual 
basis over a two-year period. 
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In addition, NMED requested additional subsurface soil sampling to be conducted to address a 
lack of UDMH and aniline analytical data during previous investigations (NMED, 2006b).  In 
addition, during the February 2006 NMED site visit, NMED requested the collection and 
analysis of sediment from the test track concrete collection basin (SWMU 167) located at the 
southern end of the test track (HGL, 2006d). 

4.6 SUPPLEMENTAL RFI ACTIVITIES 

Supplemental RFI activities were conducted at SS-39 between May and July 2006.  All field 
sampling activities were conducted in general accordance with the NMED approved work plan 
(HGL, 2005a) as modified in the response to NOD (HGL, 2006a) and during the February 
2006 NMED site visit (HGL, 2006d).  Detailed descriptions of the supplemental RFI field 
activities conducted at SS-39 are discussed below.  An analytical sample summary table is 
included as Table 4.8.  Supplemental RFI sampling locations are depicted on Figure 4.9.   
 
Soil cuttings, decontamination water, and purged groundwater generated during the 
supplemental RFI and January 2007 LTM event were handled in accordance with Holloman 
AFB SOP 9 (Field Management of Investigation-Derived Waste).   

4.6.1 Sediment Sampling 

A sediment grab sample was collected from the Concrete Collection Basin (SWMU 167) using 
a disposable polyethylene sample trowel.  The collected sample was submitted for SVOCs, 
UDMH, and RCRA metals.  During collection, the sediment was visually inspected and field 
screened with a PID.  No staining, unusual odors, or PID readings were noted in the sediment. 
 
The sediment analytical results are presented on Table 4.9.  Three SVOCs (acetophenone, 
diethyl phthalate, and dimethyl phthalate) and six metals were detected in the sample.  Of the 
SVOCs and metals detected, only lead was detected at a concentration exceeding SSLs.  Lead 
was detected at 1,438 mg/kg, exceeding the NMED residential (400 mg/kg), industrial 
(800 mg/kg), and construction worker (800 mg/kg) SSLs.  Aniline and UDMH were not 
detected in the sediment sample. 

4.6.2 Subsurface Soil Assessment 

4.6.2.1 Borehole Drilling 

A subsurface soil investigation using a DPT drill rig was conducted to address the UDMH and 
aniline soil quality data gap identified by NMED in the supplemental workplan NOD 
(NMED, 2006a).  As discussed in the Response to NOD (HGL, 2006a), supplemental RFI soil 
borings were located immediately adjacent to former borings SB3901, SB3902, HA3901 and 
HA3902 and advanced to a maximum depth of 10 feet bgs.  The supplemental RFI soil borings 
were designated as SB3901R, SB3902R, HA3901R and HA3902R.  In addition, a separate 
boring, designated SB39-17, was installed immediately downgradient of the western drainage 
trough (SWMU 181).  Boring SB39-17 was included in the supplemental RFI at the  
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recommendation of HGL personnel during the February 12, 2006 NMED site visit (HGL, 
2006d) upon visual inspection of the drainage trough (SWMU 177) emanating from the 
southwestern corner of Building 1176.  Approximately 10 feet from Building 1176, the western 
drainage trough angles from a southerly direction to a southwesterly direction and represents 
an area that may have received overflow during high discharge flow events.  Boring SB39-17 
was installed on the downgradient edge where the trough angles and completed to a maximum 
depth of 10 feet bgs.  The locations of the supplemental RFI borings are depicted on 
Figure 4.9. 
 
During borehole advancement, soil samples were continuously collected using a 
decontaminated, 2-inch diameter, stainless-steel macrocore sampler fitted with disposable 
acetate liners.  The samplers were hydraulically advanced through the subsurface in four foot 
increments.  Upon achieving a four foot push, the sampler was removed from the subsurface 
and the acetate line extracted from the sampler.  The liner was then opened and the contained 
soils were lithologically characterized, visually inspected, and field screened using a PID.  No 
elevated PID readings or visual evidence of contamination were observed in the completed 
borings.  Boring logs of the five borings are included in Appendix B.   
 
Upon completion of soil sampling activities, generated soil cuttings were placed down the 
associated boreholes if VOCs were not detected with a PID.  This is in accordance with 
Holloman AFB SOPs.  The upper two feet of the borings were then backfilled with bentonite 
chips and finished to grade with like material. 

4.6.2.2 Subsurface Soil Sampling 

As requested by NMED (NMED, 2006a), specific soil intervals in each boring was collected 
and analyzed for UDMH, aniline, and RCRA metals.  Subsurface soil samples were collected 
from 2 to 4 feet bgs and 8 to 10 feet bgs from all of the borings except in borings HA3901R 
and HA3902R, where borehole collapse resulted in the deeper samples being collected from a 
shallower soil interval (i.e., 8 to 8.5 feet bgs in HA39-01R and 8 to 9 feet bgs in HA39-02R).  
Subsurface soil samples collected from 2 to 4 feet bgs and 8 to 10 feet bgs were also collected 
from boring SB39-17. 
 
Upon collection, the samples were appropriately labeled, placed on ice, and transported to the 
off-site laboratory using the laboratory courier service.  Completed field sample data sheets for 
the soil samples submitted for laboratory analysis are located in Appendix D.  
 
Soil analytical results are presented on Table 4.10.  Constituents that exceeded SSLs are 
provided on Figure 4.10.  UDMH and aniline were not detected in the soil samples.  Of the 
seven metals detected, four (arsenic, cadmium, chromium, and lead) were detected above 
NMED residential SSLs but below industrial and construction worker SSLs.  Arsenic was 
detected at 8.27 mg/kg in boring HA3901R from 2 to 4 feet bgs exceeding the arsenic NMED 
residential SSL of 3.90.  Arsenic was not detected in the deeper soil sample collected from 
HA-39-01R.  The arsenic concentration within the adjacent 1991 soil boring (HA-39-01) was 
only 1.6 mg/kg (Table 4.1), well below screening criteria.  The variability in the arsenic 
concentration suggests natural variability in background arsenic concentrations.   
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Cadmium, chromium, and lead were detected at concentrations slightly above residential SSLs 
in only the 8 to 10 foot bgs soil interval obtained from boring SB3902R (associated with 
SWMU 177).  None of the other RCRA metals were detected at elevated concentrations and no 
metals, including the three reported above screening criteria is SB3902R, were detected in the 
adjacent 1991 soil boring SB-39-02 at concentrations exceeding screening criteria (Table 4.1).  
Cadmium and lead were detected in boring SB3902R (8 to 10 feet bgs soil interval) at 
50.7 mg/kg and 612 mg/kg, respectively, exceeding the NMED residential SSLs.  However, 
cadmium and lead were only detected at 23.4 mg/kg and 177 mg/kg, respectively, in a 
duplicate sample collected from the same sample.  The variation between the two cadmium and 
lead concentrations reflects the heterogeneous distribution of cadmium and lead in the 
subsurface soils.  The average cadmium (i.e., 37.5 mg/kg) and lead (394.5 mg/kg), calculated 
from the original and duplicate samples, are below NMED residential SSLs.  Based on the 
average concentrations its unlikely cadmium and lead represent site contaminants; however, 
both metals have been flagged as exceeding residential criteria on the soil analytical screening 
table (Table 4.10). 

4.6.3 Monitoring Well Installation 

4.6.3.1 Permanent Monitoring Wells 

Four permanent monitoring wells, designated as MW-39-05, MW-39-06, MW-39-06D, and 
MW-39-07) were installed near the edge of the Lost River drainage basin in accordance with 
the workplan (HGL, 2005a).  The four wells were installed in June 2006 using a DPT drill rig 
fitted with 4 ¼ HSAs.  During advancement of the MW-39-06D borehole, continuous soil 
sampling was conducted using a 2 foot long, 2-inch diameter, stainless steel split spoon 
sampler for lithologic logging, field screening with a PID, and visual observations.  The 
remaining three wells, MW39-05, MW39-06, and MW39-07 were lithologically logged from 
drill cuttings.  Lithologic logging and field screening results and recorded visual observations 
are presented on drilling logs included in Appendix B.  In addition, the obtained lithologic data 
was used to develop a geologic description of the site, presented in Section 4.4.4.   
 
Upon achieving a maximum depth corresponding to 8 feet below the soil/groundwater interface 
at well locations MW-39-05, MW-39-06, and MW-39-07, borehole advancement was 
discontinued and a groundwater monitoring well constructed through the HSA casing.  
Monitoring wells MW-39-05 through MW-39-07 were drilled to maximum depths ranging 
between 13 and 14 feet bgs, allowing for the screened portions of the wells to be positioned 
straddling the SS-39 watertable.  Monitoring well MW-39-06D was drilled to a maximum 
depth corresponding to 11 feet below the bottom of the MW-39-06 well (i.e., 25 feet bgs).  
The screened portion of MW-39-06D was positioned below MW-39-06 to evaluate the 
potential downward vertical migration of the TCE directly downgradient of the potential source 
area.  The locations of the four monitoring wells are depicted on Figure 4.7.   
 
All four wells were constructed of 2-inch diameter, 10-foot long, 0.010-slotted, Schedule 40 
PVC well screen, Schedule 40 PVC riser pipe, and completed with above-ground steel 
monuments set within 2-foot by 2-foot by 6-inch concrete pads and surrounded by 3 concrete  
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filled bollards.  The well construction data for the four supplemental RFI permanent wells and 
previously installed wells are provided on Table 4.11.  Well construction logs for the four 
monitoring wells are included in Appendix C.   
 
After installation, the newly installed monitoring wells were developed using an electronic 
submersible pump and dedicated, disposable tubing.  During the development process, water 
quality parameters were monitored in five minute increments using a water quality meter and 
separate turbidity meter to determine when well development was achieved, as defined in the 
workplan.  Water quality parameter measurements were collected every 5 minutes and 
development was achieved.  Well development was considered achieved when three 
consecutive measurements of the monitored water quality parameters (i.e., temperature, pH, 
specific conductance, DO, ORP, and turbidity) were within: 
 

• plus or minus (±) 1 oC; 
• ± 0.1 pH units; 
• ± 10% for specific conductance; 
• ± 10% for DO; 
• ± 10% for ORP; and 
• Less than or equal to 10 NTUs or ± 10% difference. 

 
Well development data sheets for the four wells are included in Appendix D.   

4.6.3.2 Pre-Pack Temporary Wells 

In addition to the newly installed permanent monitoring wells, NMED required the installation 
of several monitoring wells within the Lost River drainage basin to define the southern extent 
of the TCE plume (NMED, 2006a).  The Lost River drainage basin is, however, subject to 
periodic flooding after large rain events.  Repeated flooding would most likely compromise the 
long term structural integrity of any monitoring wells installed within the basin.  In addition, 
the USAF and USACE allow no permanent structures to be constructed within the Lost River 
drainage basin (Livingston, 2006).   
 
Consequently, as discussed and agreed to by NMED during the February 2006 site visit 
(HGL, 2006d), five pre-pack monitoring wells, designated MW-39-08 through MW-39-12, 
were utilized to collect groundwater samples from within the Lost River drainage basin during 
the supplemental RFI and January 2007 groundwater compliance LTM event..  The use of pre-
pack wells allowed for the collection of groundwater samples from designated locations within 
the drainage basin while providing a temporary sampling location that helped minimize 
groundwater sample turbidity.  A global positioning system was utilized to locate the 
designated pre-pack well locations for repeated sampling events.  The locations of the pre-pack 
monitoring wells are depicted on Figure 4.7.   
 
The pre-pack monitoring wells are constructed of a 2-inch diameter, 5-foot long, 0.010-slotted 
Schedule 40 PVC well screen wrapped with a stainless steel wire mesh containing a 0.25 inch 
thick filter pack.  The screen is capped with a flush-jointed well cap and attached to a 2-inch  
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diameter, 5-foot long Schedule 40 PVC riser pipe.  The pre-pack wells were installed through 
an open borehole drilled using a 3-inch, decontaminated stainless steel hand auger.  The hand 
auger borings were completed to maximum depths ranging between 5 to 10 feet bgs during the 
supplemental RFI and January 2007 LTM event.   
 
After installation, the pre-pack wells were allowed to sit undisturbed for a minimum of 
12 hours prior to groundwater sampling.  Before a groundwater sample was collected, 
approximately 0.25 to 0.5 gallons of groundwater was purged from each well.  Once 
groundwater sampling activities were completed, the pre-pack wells were removed from the 
subsurface, decontaminated, and placed in dedicated storage containers.  The abandoned 
boreholes were backfilled with the sediment removed during borehole advancement. 

4.6.4 Groundwater Sampling 

Groundwater sampling was conducted in July 2006 as part of the supplemental RFI in 
accordance with the workplan (HGL, 2005a) as modified in the response to NOD 
(HGL, 2006a).  In addition, semi-annual groundwater compliance monitoring was conducted in 
January 2007 as agreed upon in the response to NOD (HGL, 2006a and NMED, 2007).  As 
specified in the workplan and the response to NOD (HGL, 2005a and 2006a), the SS-39 TCE 
plume monitoring well network consisted of existing wells MW-39-02 and MW-39-03, newly 
installed permanent wells MW-39-05, MW-39-06, MW-39-06D, and MW-39-07; and pre-pack 
wells MW-39-08 through MW-39-12.   
 
Prior to initiating groundwater sampling activities, synoptic water levels were obtained from 
the existing and newly installed (permanent and pre-pack) monitoring wells.  Water level 
measurements were collected by lowering an audible sounding probe attached to a graduated 
tape into the well until the alarm sounded, indicating the air/water boundary in the well.  The 
corresponding value on the tape, measured to the nearest 0.01 foot from the rim of the PVC 
casing was then recorded as “Depth to Water”.  The alarm was then turned off, and the probe 
lowered to the bottom of the well.  The corresponding measurement, to the nearest 0.01 foot 
was recorded as “Total Well Depth”.  The probe and tape were then removed from the well 
and decontaminated.  This process was repeated for all of the monitored wells.  Water level 
and total well depth measurements were recorded on the individual sample data sheets located 
in Appendix D.  During the synoptic water level events, vegetation was observed within well 
MW-39-03.  Due to the compromised condition of well MW-39-03, MW-39-03 was not 
sampled.  Although neither MW-39-01 nor MW-39-04 were part of the supplemental RFI and 
compliance LTM monitoring well network for the SS-39 TCE plume (HGL, 2005a), synoptic 
water level measurements were obtained from MW-39-01 and MW-39-04 in January 2007.  
Monitoring well MW-39-04 was measured dry during both sampling events.  The water level 
data obtained from both events were used to prepare groundwater potentiometric surface maps 
included as Figures 5.3 (July 2006) and 5.4 (January 2007).   
 
During the July 2006 sampling event, groundwater samples were collected using a peristaltic 
pump fitted with disposable tubing and low-flow purging and sampling methodology.  In 
accordance with the workplan, water quality parameters were measured using an in-line water 
quality meter and separate turbidity meter.  Groundwater purging was considered complete 
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when stabilization of the water quality parameters was achieved.  During the January 2007 
LTM event, disposable polyethylene bailers were used to purge and sample the SS-39 
groundwater monitoring wells due to equipment issues.  The use of disposable bailers was 
considered acceptable since use of bailers is consistent with previous LTM sampling methods 
employed at SS-39.  During the purging process, groundwater quality parameters were 
measured after every 0.5 gallon to gallon of groundwater was removed the wells.  
Groundwater purging activities were considered complete when stabilization of the 
groundwater quality parameters occurred or three well casing volumes were removed.  
Groundwater parameter measurements obtained during the purging process were recorded on 
groundwater field sampling data sheets which have been included in Appendix D.   
 
Upon completion of the purging process, groundwater samples were collected and analyzed by 
an off-site laboratory for VOCs, RCRA metals (total and dissolved), perchlorate, and TDS.  
During the July 2006 supplemental RFI groundwater sampling event, groundwater samples 
were also analyzed for UDMH and aniline.  Since UDMH and aniline were not detected in the 
July 2006 groundwater samples, NMED agreed to suspend UDMH and aniline analyses for the 
January 2007 sampling event (HGL, 2006e).  Groundwater field sampling report data sheets 
for the July 2006 and January 2007 sampling events are included in Appendix D. 
 
Supplemental RFI and January 2007 compliance LTM groundwater analytical results are 
presented on Table 4.12.  UDMH and aniline were not detected in the groundwater samples 
collected during the supplemental RFI groundwater sampling event.  Fourteen VOCs, 
7 metals, and perchlorate were detected in the SS-39 monitoring wells (including pre-pack 
wells).   
 
Of the 14 VOCs detected, only TCE was detected above MCLs and NMWQC standards.  The 
TCE groundwater analytical results along with historic groundwater TCE sampling results are 
depicted on Figure 4.11.  Based on contaminant concentration contours, included on 
Figure 4.10, the highest TCE concentrations, exceeding both U.S. EPA MCL (5 µg/L) and 
NMGWQ standard (100 µg/L), were detected in wells MW-39-06 and MW-39-06D.  In July 
2006, the highest TCE concentration (366 µg/L) was detected in MW-39-06; during the 
January 2007 LTM event, the highest TCE concentration (464 µg/L) was detected in 
MW-39-06D.  Changes in the TCE concentrations between the shallow and deep well may 
reflect changes in the local hydraulic head.  In July 2006, a higher hydraulic head was present 
in the deeper well (MW-39-06D), indicating an upward groundwater flow.  In January 2007, a 
higher hydraulic head was present in the shallower well, indicating a downward groundwater 
flow.   
 
Arsenic (total) in MW-39-06D and lead (total) in MW-39-09 were detected at concentrations 
exceeding the U.S. EPA MCL.  Neither metal was detected in the dissolved metals analysis 
from the corresponding well.  Based on the lack of detections in the dissolved phase, the 
elevated total concentrations most likely reflected sample turbidity.   
 
At the request of NMED, groundwater samples from SS-39 were analyzed for perchlorate and 
TDS.  In July 2006, perchlorate concentrations ranged from 12 µg/L in MW-39-02 to 
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130 µg/L in several of the pre-pack wells within the Lost River drainage basin.  The 
perchlorate concentrations within the basin ranged from 110 µg/L to 130 µg/L and decrease 
further away from the basin boundary and towards the site.  During the January 2007 LTM 
event, TDS concentrations in the groundwater samples were very high and resulted in high 
perchlorate method detection limits (i.e., 75 µg/L to 600 µg/L).  Perchlorate was not detected 
above these elevated detection limits during the January 2007 LTM event.   
 
TDS concentrations ranged from 15,700 mg/kg in MW-39-02 to 141,000 mg/kg in 
MW-39-11, above the 10,000 mg/L TDS threshold for applicability of groundwater standards.  
These standards are therefore provided for reference only. 

4.7 ASSESSMENT OF DATA RESULTS 

A general description of the SS-39 data assessment results is provided below.  Detailed 
information regarding the data and assessment findings and responses are included in the data 
validation packages included in Appendix E. 
 
Eleven soil samples including one duplicate sample, one sediment sample, and eleven 
groundwater samples including one duplicate sample were submitted for laboratory analysis.  
The analytical data for the groundwater samples are presented in SDG 6071315, 6071441, 
6071730, 6071808, D6G140204, D6G14155, D6G15155, D6G18345, D6G18347, and 
D6G22231.  The analytical data for the soil and sediment samples are presented in 
SDG 6052223, 6052304, and D6E240388.  Table 4.13 identifies the location of sample results 
by SDG. 

4.7.1 Compound Quantitation and Reported Detection Limits 

Using judgment based upon the information provided and typical calibration procedures, it 
appears as if no quantitation exceeded the typical highest calibration standard for the test, that 
dilutions were reported for samples with high values, and that reporting limits have been 
correctly adjusted for dilutions and extraction amounts.  The reporting limit met method or 
contractual requirements.  All data reviewed were acceptable.  The following minor issues 
were identified and resolved, including: 
 

• The “J” flagging of several mercury soil results (in SDG 6052223) for being 
reported below the reporting limit but greater than the MDL. 

• The ”J“ flagging of the TCE soil results in SDG 6071441 for being reported at 
concentration higher than the highest calibration standard.  The laboratory 
reported this value instead of re-analyzing the sample at dilution.  The “J” flag 
indicates an estimated value. 

• The “J” flagging two SVOC and one silver sediment result (SDG 6052304) for 
being reported below the reporting limit but greater than the MDL. 
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• The “J” flagging of several VOC groundwater results in SDGs 6071441, 
6071315 and 6071730 for being reported below the reporting limit but greater 
than the MDL. 

• The “J” flagging of one G-TPH trip blank result in SDG 6071441 for being 
reported at a level less than the reporting limit but greater than the MDL. 

• The “J” flagging of several metals groundwater results (SDG 6071730) for 
being reported below the reporting limit but greater than the MDL. 

• The “J” flagging of one m,p-xylene and one barium groundwater result (SDG 
6071808) for being reported below the reporting limit but greater than the 
MDL. 

4.7.2 Precision and Accuracy 

QC data, including MS / MSD, surrogates, and LCS recoveries were used to assess the 
precision and accuracy for the soil and groundwater samples.  The following minor issues were 
identified and resolved, including: 
 

• The “UJ” flagging of a cadmium and lead groundwater results in SDGs 
6071441 and 6071315 for having recoveries out of criteria in the MS/MSD pair. 

• The “J” flagging of a cadmium and chromium groundwater results, and the 
“UJ” flagging of a lead groundwater results in SDG 6071730 for having 
recoveries out of criteria in the MS/MSD pair. 

• With respect to the groundwater compliance LTM samples, the “UJ” and “J” 
flagging of dissolved antimony, dissolved calcium, dissolved cobalt, dissolved 
copper, dissolved iron, dissolved magnesium, dissolved manganese, dissolved 
nickel, dissolved sodium, dissolved thallium, dissolved vanadium, dissolved 
zinc, dissolved silver, dissolved barium, dissolved cadmium, dissolved 
chromium, dissolved lead, and dissolved selenium (in SDG 7012209) due to 
matrix interference. 

All soil and groundwater samples were properly preserved and analyzed within the required 
holding time.  The following minor issues were identified and resolved, including: 
 

• The “UJ” flagging of the UDMH groundwater samples in SDG D6G140204, 
for being shipped at room temperature.   Samples are typically shipped at 
4±2°C, although there are no known promulgated requirements or published 
guidance from the U.S. EPA for this analyte.  Because hydrazine is highly 
reactive with oxygen, oxidizers, and acids, and high concentrations may ignite 
spontaneously on contact with earth and wood, it was the data validator’s 
professional judgment that samples should have been chilled or frozen.   
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All initial and continuing calibration QC criteria were reviewed and were acceptable.  The 
following minor issues were identified and resolved, including: 
 

• With respect to the groundwater compliance LTM samples, the “J” and “UJ” 
flagging of volatile organics groundwater results (in SDG 7012209), for having 
a percent difference greater than the acceptance criteria. 

The frequency of analysis and %R of the second source calibration verifications were reviewed 
and determined to be acceptable.  Surrogate spikes were added to all samples, QC checks, and 
blanks as required by the reference method.  All data reviewed were acceptable. 

4.7.3 Comparability 

Comparability represents the confidence with which one data set can be compared to another.  
In accordance with the approved QAPP (HGL, 2005b), data are comparable when collection 
techniques, measurement methods, and reporting procedures are equivalent for the samples 
within a sample set.  Implementation of appropriate procedures for sampling and shipping, as 
specified in the QAPP (HGL, 2005b), were performed.  Within the data sets, it was concluded 
that results were comparable to each other. 

4.7.4 Representativeness 

Representativeness was assessed by use of field duplicate and blank samples.  Method and field 
blank samples were analyzed to determine potential contamination from laboratory or shipping 
procedures.  Overall, representativeness was considered satisfactory, except as noted below.   
 

• For VOC analyses in SDG 6071441, 10 target analytes were detected in the 
method blank associated with the groundwater samples in QC Batch No. 28352, 
two of which were common laboratory contaminants.  Seven target analytes 
were detected in the trip blank for groundwater samples, with toluene and 
methylene chloride as common laboratory contaminants.  For the affected 
results, either the sample result was raised to the reporting limit, or the 
reporting limit was raised to the observed value. 

• G-TPH were detected in two of the three method blanks associated with all 
groundwater samples in SDG 6071441.  These analytes are not common 
laboratory contaminants.  For the affected results, either the sample result was 
raised to the reporting limit, or the reporting limit was raised to the observed 
value.  

• For VOC analyses in SDG 6071315, 20 target analytes were detected in the 
method blank associated with the groundwater samples, two of which (toluene 
and methylene chloride) were common laboratory contaminants. For the 
affected results, either the sample result was raised to the reporting limit, or the 
reporting limit was raised to the observed value. 
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• For VOC analyses in SDG 6071730, nine target analytes were detected in the 
method blank associated with all groundwater samples, which were analyzed in 
QC Batch No. 28352, two of which were common laboratory contaminants.  
For the affected results, either the sample result was raised to the reporting 
limit, or the reporting limit was raised to the observed value. 

• For VOC analyses in SDG 6071808, eight target analytes were detected in the 
method blank associated with the groundwater samples in QC Batch No. 28352, 
none of which were common laboratory contaminants.  Fourteen target analytes 
were detected in both the method blank associated with the only trip blank and 
the trip blank itself, of which only toluene was a common laboratory 
contaminant.  For the affected results, either the sample result was raised to the 
reporting limit, or the reporting limit was raised to the observed value. 

• Dissolved metals data for the July 2006 groundwater sampling events were 
rejected because results between the sample and duplicate were not comparable, 
nor were the data representative when compared with historic or 2007 metals 
results.  Filtration at the laboratory likely compromised the samples, as this was 
not an issue in the January 2007 round when samples were field filtered. 

With respect to the groundwater compliance LTM data: 

• For VOC analyses in SDG 7012209, several target analytes were detected in the 
method blank associated with the groundwater samples in QC Batch Nos. 34075 
and 34077.  The affected results are “U” qualified as analytical artifacts.  In 
addition, three target analytes were detected in the trip blank associated all 
samples in this SDG.  All methylene chloride results are qualified “U” based on 
method blank contamination.  Several target analytes were detected in the 
equipment blanks associated with all samples in this SDG.  All methylene 
chloride results are “U” qualified based on method blank contamination.  

• For metals analyses in SDG 7012209, method blanks were contaminated with 
total and dissolved potassium and total sodium.  The total potassium detection in 
sample MW-30/33-04-011707 was less than the associated action level and was 
qualified “U.” 

• An equipment blank in SDG 7012209, RB-011707 is associated with the 
samples collected on 01/17/07 and was free from contamination with the 
exception of total copper, total nickel, total potassium, and total vanadium.  The 
total copper, total nickel, and total vanadium detections in several groundwater 
samples were less than the associated action level and were qualified “U.” 

• For metals analyses in SDG 7012209, total aluminum had a high relative 
percent difference in the field duplicate and sample MW-30/33-05-011707.  The 
total aluminum in groundwater samples MW-3/33 DUP and MW-30/33-05-
011707 are “J” qualified. 
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4.7.5 Completeness 

Completeness is defined as the percentage of the total number of analytical results requested 
that are judged to be valid, including estimated (J-flagged) values, in accordance with the 
QAPP (HGL, 2005b).  Completeness of the laboratory analysis for the SS-39 samples was 
determined to be 91.5%, which is below supplemental RFI DQOs.  The rejection of the 
filtered metals data from the July 2006 supplemental RFI groundwater sampling event resulted 
in the below DQO completeness percentage.  As discussed above, the rejected data was most 
likely attributed to laboratory filtering methods.  Consequently, all future dissolved metals 
samples will be filtered in the field to prevent future issues with dissolve metals analysis. 

4.7.6 Usability 

Based on the data review and validation, the accepted analytical data were determined to be 
useable for their intended purpose. 

4.8 NATURE AND EXTENT OF CONTAMINATION 

4.8.1 Contaminant Distribution/Fate and Transport 

A summary of analytes detected at concentrations exceeding screening criteria segregated by 
media is included as Table 4.14. 

4.8.1.1 Soil and Sediment Contamination 

Soil and sediment analyte exceedances detected at SS-39 are depicted on Figure 4.12.  As 
shown on the figure, three sources of soil/sediment contamination have been identified.  Based 
on contaminant distribution, it appears that material within the concrete catch basin (SWMU 
167) has affected soils at SWMU 179, the outfall of SWMU 167.  Elevated lead concentrations 
(1,430 mg/kg) were detected in the sediment of the catch basin and within or in the immediate 
vicinity of SWMU 179 (1,300 mg/kg and 1,100 mg/kg).  TRPH, although not detected within 
the SWMU 167 catch basin, was detected within or adjacent to SWMU 179 at concentrations 
above SSLs.  Besides lead and TRPH, arsenic was also detected above NMED SSLs in the 
same samples obtained from within or adjacent to SWMU 179.  Shallow soil samples collected 
downgradient of the two impacted soil samples within the drainage swale do not contain metals 
at concentrations above SSLs; no analysis of TRPH was conducted on these samples.   
 
The second soil contamination area appears to be highly localized in a drainage swale 
emanating from the Building 1176 parking lot.  TRPH appears to be the sole contaminant and 
the likely source is runoff from the parking lot and not a RCRA-related release.  None of the 
samples collected in the vicinity of the elevated TRPH detection were analyzed for TRPH. 
 
The third source area is attributable to SWMU 177, the drainage sumps.  Elevated 
concentrations of TCE, PCE, and TRPH were detected in the soils from 7 feet bgs to the top 
of the watertable, at 12 feet bgs.  The TCE contamination is delineated vertically to the 
watertable.  Based on the distribution of TCE in the groundwater, SWMU 177 is the likely 
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source of the identified TCE groundwater plume.  Cadmium, chromium, and lead were also 
above residential SSLs in the unsaturated zone.  SWMU 177 is no longer active. 

4.8.1.2 Groundwater Contamination 

Halogenated VOCs (i.e., TCE, PCE, vinyl chloride, 1,1-DCE, 1,1,1-trichloroethane, and 
carbon tetrachloride), non-halogenated VOCs, several metals, and perchlorate have been 
detected in the groundwater south of Building 1176.  None of the non-halogenated VOCs have 
been detected above groundwater standards.  Metals contamination is not evident, given that all 
dissolved metals concentrations are below standards. 
 
As stated in the previous section, the source of the halogenated VOCs can be associated with 
SWMU 177 (Building 1176 drainage sumps).  The majority of the halogenated VOCs have 
historically been detected immediately downgradient of this area.  TCE concentrations within 
MW-39-02 have continued to decrease from 59 µg/L to 19.8 µg/L.  During the January 2007 
LTM event, TCE concentrations ranged between 2.01 µg/L in MW-39-12 to 464 µg/L in MW-
39-06D.  Based on the TCE concentrations detected (Figure 4.11), the current permanent and 
pre-pack monitoring well network delineates the TCE groundwater plume to below 5 µg/L (the 
U.S. EPA MCL), with the exception of wells MW-39—05, MW-39-08 and MW-39-11.  
Samples obtained via DPT methods in 1998 delineated the plume to levels below the MCL 
downgradient of these wells.   
 
Perchlorate results are provided on Figure 4-12.  During the July 2006 sampling event, 
perchlorate concentrations ranged from 12 µg/L to 130 µg/L, with the highest concentrations 
detected within the Lost River drainage basin.  Based on the perchlorate distribution, the 
source of the perchlorate in this area appears to be the Lost River drainage basin and not 
SS-39.   
 
TDS concentrations within the vicinity of the TCE groundwater plume range from 
15,700 mg/L to 141,000 mg/L.  Groundwater standards are therefore provided for reference 
only and do not apply. 

4.8.2 Fate and Transport 

4.8.2.1 Soil and Sediment 

Based on the presence of contaminants in the catch basin (SWMU 167) in the vicinity of the 
test track, the discharge pipes from the basin (SWMU 167) to the outfalls are most likely 
acting as a conduit for sediment and surface water runoff containing arsenic, lead, and TRPH.  
According to the VSI conducted in the early 1980s, all of the Building 1176 SWMUs with the 
exception of SWMU 179, the Discharge Box, were deemed inactive (HGL, 2005a).  However, 
the test track is active suggesting SWMU 167, the Concrete Collection Basin, is still active.  
Consequently, contaminated sediment, surface water, and releases of potentially hazardous 
constituents to the collection basin have the potential to discharge to the downgradient outfalls.  
Although soil sampling within the drainage swale to which the outfalls discharge indicates 
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metal contaminants have not migrated downgradient within the swale, no investigation of 
TRPH concentrations further down the swale have been conducted.   
 
Besides elevated TRPH concentrations associated with the test track outfalls, elevated TRPH 
has been detected in a drainage swale adjacent to the eastern parking area of Building 1176.  
The presence of elevated TRPH in the drainage swale soils adjacent to Building 1176 indicates 
the swale may have received releases of TRPH unrelated to test track activities and reflects 
runoff from the parking lot, not a RCRA release.   
 
The subsurface VOC and TRPH contamination associated with SWMU 177 occurs primarily to 
the underlying watertable interface, estimated at 12 feet bgs.  The presence of VOCs in the 
groundwater downgradient of SWMU 177 suggests soil to groundwater migration of 
contaminants has occurred.   

4.8.2.2 Groundwater 

The TCE groundwater plume is migrating west-southwest to the Lost River drainage basin.  
The west-southwestward flow path may be associated with the presence of higher transmissive 
soils in the northern slope of the basin as opposed to the sediments underlying the basin, which 
have been observed to be predominantly clays, at least within the first 10 feet, during 
installation of the pre-pack monitoring wells.  An increase in the daughter products of TCE 
degradation have not been observed since LTM began in 1997, suggesting TCE is not 
degrading at the site.  
 
Perchlorate concentrations are highest within the Lost River drainage basin and decrease in 
groundwater samples collected upslope.  The Lost River drainage basin receives surface water 
flow and groundwater discharge from a large portion of Holloman AFB and other DoD 
facilities; consequently, the source of perchlorate in groundwater is not considered to be 
attributable to SS-39.   

4.9 CONCLUSIONS 

Sediment/soil and groundwater contamination has been identified in the media collected from 
the vicinity of Building 1176.  Metals contamination associated with test track activities have 
been well investigated and determined not to be migrating to the Lost River drainage basin.  
TRPH contamination within the drainage swale that receives discharges from the test track 
concrete collection basin has not been delineated downgradient of the upper swale reaches.  
TPPH adjacent to the Building 1176 parking lot can be attributed to parking lot runoff and not 
a RCRA release.  Subsurface soil contamination has been detected only adjacent to SWMU 
177 (the drainage sump) and in contact with the underlying groundwater, as evident from 
groundwater contamination detected downgradient of SWMU 177.  Groundwater in this area is 
impacted with VOCs and perchlorate; however, only TCE can be attributed to the site.  Based 
on current TCE concentrations, a TCE groundwater plume is migrating to the west-southwest 
along the northern edge of the Lost River drainage basin.  The plume has been bounded on the 
downgradient edge by the current well network to within 5 µg/L except in the far south-
southwestern, and west-southwestward directions, and to below 5 µg/L during previous DPT 
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events.  TDS concentrations in the basin and beneath Building 1176 exceed the 10,000 mg/L 
threshold where groundwater standards would apply.   

4.10 RECOMMENDATIONS 

Based on the supplemental RFI results, improved operations and maintenance (O&M) of the 
concrete catch basin (SWMU 167) and drainage box (SWMU 179) will need to be adopted to 
prohibit future releases of hazardous materials to the downgradient media.  In addition, the 
lead-impacted soils present in the Concrete Catch Basin (SWMU 167) should be removed to 
prevent further migration/discharge.  The catch basin appears to be approximately 3 feet wide, 
15 feet long and 0.5 feet deep.  Assuming the entire depth is full, approximately 0.8 yd3 of 
sediment will require removal and disposal.  In addition, further investigation and subsequent 
removal of the TRPH in the shallow soil should be conducted within the drainage swale 
downgradient of the discharge box.  No action is warranted for the TRPH associated with 
parking lot runoff.   
 
No additional delineation of TCE in groundwater is warranted.  The source of the groundwater 
contamination has been confirmed to be soils associated with SWMU 177, the drainage sumps.  
It is recommended that contaminated soils in the area of the two drainage sumps be removed to 
the top of the watertable to eliminate the source of VOCs to the groundwater.  Until the 
removal action, it is recommended that LTM be suspended.  Following the removal action, it 
is recommended that the six remaining semi-annual rounds of groundwater monitoring be 
performed for TCE only to assess the removal action and confirm plume stabilization.  
Perchlorate monitoring is not warranted, as it cannot be attributed to the site.  Provided that 
the TCE plume stabilizes and removal actions are performed, NFA under NMED criterion 5 
will be appropriate in the future. 
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Figure 4.5
Phase I Soil Sampling

Locations with VOC Results
1991
SS-39

File X:/AFC002/Holloman_AFB/TO37/Maps/
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/SS-39_Tables.mxd
Project:  AFC002-037-04-11-02
Revised: 05/21/07 PS
Map Source: Holloman AFB

Lost River Basin Boundary

SWMU Boundary

Coordinate System: NAD 1983 StatePlane NM Central Feet

91JULHO39-001 91JULHO39-002

Analyses 7.5- 9.5 ft 10- 12 ft
Tetrachloroethene (µg/kg) < 130 430
Trichloroethene (µg/kg) < 130 40,000 D
TRPH (mg/kg) 678 26.3
Arsenic (mg/kg) 2.6 0.66
Lead (mg/kg) 16 1

SB-39-01

91JULHO39-003 91JULHO39-004 

Analyses   10- 12 ft 15- 17 ft
Tetrachloroethene (µg/kg) 95,000 D 300
Trichloroethene (µg/kg) 11,000 D 47 J
TRPH (mg/kg) 2,620 543
Arsenic (mg/kg) 2 2
Lead (mg/kg) 77 9.2

SB-39-02

HA-39-01

91JULHO39-007
Analyses 0- 2 ft

Tetrachloroethene (µg/kg) < 140 
Trichloroethene (µg/kg) < 140 
TRPH (mg/kg) 50.2
Arsenic (mg/kg) 1.6
Lead (mg/kg) 180

HA-39-02

91JULHO39-008

Analyses 0- 2 ft
Tetrachloroethene (µg/kg) < 110
Trichloroethene (µg/kg) < 110
TRPH (mg/kg) 660
Arsenic (mg/kg) 28
Lead (mg/kg) 1,300

HA-39-03

91JULHO39-009

Analyses 0- 2 ft
Tetrachloroethene (µg/kg) < 150
Trichloroethene (µg/kg) < 150
TRPH (mg/kg) 811
Arsenic (mg/kg) 34
Lead (mg/kg) 1,100

HA-39-04

91JULHO39-005
Analyses 0- 2 ft

Tetrachloroethene (µg/kg) < 120
Trichloroethene (µg/kg) < 120
TRPH (mg/kg) 20,700
Arsenic (mg/kg) 3.7
Lead (mg/kg) 210

HA-39-05

91JULHO39-006

Analyses 0- 2 ft
Tetrachloroethene (µg/kg) 28 J
Trichloroethene (µg/kg) < 130
TRPH (mg/kg) 95.6
Arsenic (mg/kg) 0.99
Lead (mg/kg) 10

Notes:
Regular text indicates analyte concentration
exceeding NMED residential SSL
Bolded text indicates analyte concentration
exceeding NMED residential and industrial SSL
Bolded and italicized text indicates analyte concentration
exceeding NMED residential, industrial, and construction SSL
< = Analyte not detected above reporting limit.
mg/kg = milligrams per kilogram
µg/kg = micrograms per kilogram
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Figure 4.6
Phase II Soil Sampling
Locations and Results

1993
SS-39

File X:/AFC002/Holloman_AFB/TO37/Maps/
 DP-30_SD-33_SS-39_SD-27_Supp_RFI
SS-39_PhaseI_RI.mxd
Project:  AFC002-037-04-11-02
Revised: 05/25/07 PS
Map Source: Holloman AFB

Lost River Basin Boundary

SWMU Boundary

Coordinate System: NAD 1983 StatePlane NM Central Feet

179A01-01-01 179-A01-02-01 179-A01-03-01
Analytes (mg/kg) 0-2 ft bgs 2-4 ft bgs 8-10 ft bgs

Barium 84 80 143
Cadmium 11.3 22.4 6.3
Chromium 47.8 188 38.6
Silver <0.159 1.5 0.282
Lead 109 S 94.2 S 22.6 SB

179-A01

179-A02-01-01 179A02-02-01 179-A02-03-01
Analytes (mg/kg) 2-4 ft bgs 4-6 ft bgs 8-10 ft bgs

Barium 41.7 32 48
Cadmium 2.33 <0.314 <0.28
Chromium 12.8 4.05 B 8.71
Silver <0.169 <0.2 <0.179
Lead 5.84 S 0.592 S 0.11 SB

179-A02

179-A03-01-01 179-A03-02-01 179A03-03-01
Analytes (mg/kg) 2-4 ft bgs 4-6 ft bgs 8-10 ft bgs

Barium 36.6 30.7 25.2
Cadmium 0.296 <0.288 <0.267
Chromium 8.14 4.59 3.67
Silver <0.18 <0.183 <0.171
Lead 6.77 S 1.1 S 0.535 SB

179-A03

179-A04-01-01 179-A04-02-01 179-A04-03-01
Analytes (mg/kg) 2-4 ft bgs 4-6 ft bgs 8-10 ft bgs

Barium 33.1 22.9 57.5
Cadmium 1.09 0.582 <0.253
Chromium 4.84 4.61 11.1
Silver <0.153 <0.169 <0.161
Lead 43.8 S 44.4 S 13.6 S

179-A04

179A05-01-01 179-A05-02-01 179-A05-03-01
Analytes (mg/kg) 0-2 ft bgs 4-6 ft bgs 8-10 ft bgs

Barium 52.9 38.8 62
Cadmium 0.364 B 0.332 B 0.796 B
Chromium 10.6 15.8 7.74
Silver <0.139 <0.151 <0.122
Lead 275 59.2 46.3

179-A05

179-B01-01-01 179B01-02-01 179-B01-03-01 179-B01-04-01
Analytes (mg/kg) 0-2 ft bgs 2-4 ft bgs 4-6 ft bgs 6-8 ft bgs

Barium 44 60.8 77.1 37.4
Cadmium <0.29 <0.279 <0.266 <0.273
Chromium 7.18 6.43 7.09 5.97
Silver 0.239 0.282 <0.17 0.207
Lead 14.4 S 2.29 S 2.28 S 1.84 S

179-B01

179-B02-01-01 179B02-02-01 179-B02-03-01 179-B02-04-01
Analytes (mg/kg) 0-2 ft bgs 2-4 ft bgs 4-6 ft bgs 6-8 ft bgs

Barium 41.2 38.5 67.8 34.7
Cadmium <0.282 <0.232 <0.254 <0.27
Chromium 6.68 7.18 8.96 5.61
Silver <0.18 0.183 B <0.162 <0.172
Lead 5.38 1.57 1.46 0.43

179-B02

179-B03-01-01 179B03-02-01 179-B03-03-01 179-B03-04-01
Analytes (mg/kg) 0-2 ft bgs 2-4 ft bgs 4-6 ft bgs 6-8 ft bgs

Chrysene 0.0167 J NA NA NA
Fluoranthene 0.0169 J NA NA NA
Pyrene 0.0159 J NA NA NA
Barium 50.6 44.5 37.7 73.1
Cadmium 0.499 B <0.291 <0.272 <0.263
Chromium 8.36 6.73 5.82 8.79
Silver 0.178 B 0.238 B <0.173 0.392 B
Lead 0.256 4.91 0.494 1.62

179-B03

179-B04-01-01 179B04-02-01
Analytes (mg/kg) 0-2 ft bgs 2-4 ft bgs

Barium 38.9 54.6
Cadmium <0.304 <0.236
Chromium 7.84 4.93
Silver 0.55 B <0.15
Lead 5.22 0.531

179-B04

179-B05-01-01 179-B05-02-01 179-B05-03-01 179B05-04-01
Analytes (mg/kg) 0-2 ft bgs 2-4 ft bgs 4-6 ft bgs 12-14 ft bgs

Barium 39.9 56 22.9 114
Cadmium <0.262 <0.287 <0.247 <0.219
Chromium 5.73 8.95 4.11 14.3
Silver <0.167 0.286 <0.158 <0.14
Lead 6.07 S 4.44 S 2.48 S 5.98 S

179-B05

179-B06-01-01 179-B06-02-01 179-B06-03-01 179B06-04-01
Analytes (mg/kg) 0-2 ft bgs 2-4 ft bgs 4-6 ft bgs 12-14 ft bgs

Acetophenone 0.0234 NA NA NA
Anthracene 0.024 NA NA NA
Benzo(a)anthracene 0.119 NA NA NA
Benzo(a)pyrene 0.0985 NA NA NA
Benzo(b)fluoranthene 0.17 F NA NA NA
Benzo(g,h,i)perylene 0.0232 J NA NA NA
Benzo(k)fluoranthene 0.17 F NA NA NA
Chrysene 0.152 NA NA NA
Di-n-octylphthalate 1.02 NA NA NA
bis(2-Ethylhexyl)phthalate 0.281 NA NA NA
Fluoranthene 0.23 NA NA NA
Indeno(1,2,3-cd)pyrene 0.0351 NA NA NA
Phenanthrene 0.124 NA NA NA
Pyrene 0.206 NA NA NA
Barium 50.1 55 19.1 18.8
Cadmium 0.57 B 0.578 B <0.245 0.29 B
Chromium 10.7 8.71 3.88 4.41
Silver 0.233 0.382 0.156 <0.175
Lead 288 S 28.6 S 0.782 S 0.56 S

179-B06

179-B07-01-01 179-B07-02-01 179-B07-03-01 179B07-04-01
Analytes (mg/kg) 4-6 ft bgs 6-8 ft bgs 8-10 ft bgs 14-16 ft bgs

Barium 47 35 19.2 21.2
Cadmium <0.288 <0.252 <0.252 <0.267
Chromium 5.75 5.96 3.9 5.39
Silver <0.183 <0.161 <0.161 <0.17
Lead 0.933 SB 1.42 SB 0.616 SB 1.36 SB

179-B07

179-B08-01-01 179-B08-02-01 179-B08-03-01 179B08-04-01
Analytes (mg/kg) 0-2 ft bgs 2-4 ft bgs 4-6 ft bgs 10-12 ft bgs

Barium 38.1 46.4 46.7 33.4
Cadmium <0.276 <0.249 <0.21 <0.277
Chromium 5.3 5.97 6.35 6.13
Silver 0.6 <0.159 0.178 0.555 B
Lead 12.5 S 1.56 SB 2.05 S 3.54 S

179-B08

181-B01
181-B01-01-01

Analytes (mg/kg) 6-8 ft bgs
4-Chloro-3-methylphenol ND
p-Chloroaniline ND
Bis(2-Ethylhexyl)phthalate ND
2-Methylnapthalene ND
Naphthalene ND
Ethylmethylbenzene ND
Trimethylbenzene ND

181-B02
181-B02-01-01

Analytes (mg/kg) 8-10 ft bgs
4-Chloro-3-methylphenol 4.25
p-Chloroaniline 1.69
Bis(2-Ethylhexyl)phthalate 19.7 B
2-Methylnapthalene 6.05
Naphthalene 1.91
Ethylmethylbenzene 50
Trimethylbenzene 20

Notes:
Regular text indicates analyte concentration
exceeding NMED residential SSL
Bolded text indicates analyte concentration
exceeding NMED residential and industrial SSL
Bolded and italicized text indicates analyte concentration
exceeding NMED residential, industrial, and construction SSL
< = Analyte not detected above reporting limit.
mg/kg = milligrams per kilogram
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Figure 4.7
Phase II Groundwater

Sampling Results
1993
SS-39

File X:/AFC002/Holloman_AFB/TO37/Maps/
DP-30_SD-33_SS-39_SD-27_Supp_RFI
SS-39_PhaseII_GW.mxd
Project:  AFC002-037-04-11-05
Revised: 05/25/07 PS
Map Source: Holloman AFB

Lost River Basin Boundary

SWMU Boundary

Coordinate System: NAD 1983 StatePlane NM Central Feet

177-H01

Analytes (µg/L) 177-H01-01-01
1,1,1-Trichloroethane 3.73 KBJ
1,1-Dichloroethane <1.11
Chloroethane <4
Chloromethane 2.38 KJ
Tetrachloroethene <3.75
Trichloroethene 245
Vinyl chloride <7.55
trans-1,3-Dichloropropene 0.492 KJ

177-H02

Analytes (µg/L) 177-H02-01-01
1,1,1-Trichloroethane 0.842 KBJ
1,1-Dichloroethane <1.11
Chloroethane <4
Chloromethane <7.55
Tetrachloroethene <3.75
Trichloroethene 597
Vinyl chloride 3.83 KJ
trans-1,3-Dichloropropene <3.6

177-H03

Analytes (µg/L) 177-H03-01-01
1,1,1-Trichloroethane 418
1,1-Dichloroethane 65.4
Chloroethane <20
Chloromethane <37.8
Tetrachloroethene 2.19 KJ
Trichloroethene 2,730
Vinyl chloride <37.8
trans-1,3-Dichloropropene <18

177-H04

Analytes (µg/L) 177-H04-01-01
1,1,1-Trichloroethane 1.76 KBJ
1,1-Dichloroethane <1.11
Chloroethane 0.442 KJ
Chloromethane 0.761 KJ
Tetrachloroethene 0.353 KJ
Trichloroethene 324
Vinyl chloride <7.55
trans-1,3-Dichloropropene <3.6

179-H01
179-H01-01-01

Analytes (µg/L) Result
Trichloroethene 38.8

179-H02
179-H02-01-01

Analytes (µg/L) Result
Trichloroethene 27.6

179-H03
179-H03-01-01

Analytes (µg/L) Result
Trichloroethene <3

179-H04
179-H04-01-01

Analytes (µg/L) Result
Trichloroethene 4.5

Notes:
Italicized value indicates analyte concentration exceeds
NMGWQ standard.
Bolded and italicized value indicates analyte concentration
exceeds U.S. EPA MCL and NMGWQ standard.
µg/L = microgram per liter
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Legend Figure 4.8
TCE Detected

in Groundwater
Isopleth Map, 1997/1998

Site SS-39
Air Force Center for Environmental Excellence
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File X:\AFC002\Holloman_AFB\TO37\Maps\
DP-30_SD-33_SS-39_SD-27_Supp_RFI\
SS-39_TCE.mxd
Project:  AFC002-037-04-11-02
Revised: 05/16/07 PS
Map Source: Holloman AFB

"́ Monitoring Well (1997 Data)
#Y DPT Location (1998 Data)

Trichloroethene Contour (µg/L)

Note:  TCE concentrations in Green are from 1998 additional groundwater sampling.
           TCE concentrations in Blue are from 1997 long-term monitoring.
           All TCE concentrations are expressed in micrograms per Liter.

0 350 700175

SCALE IN FEET

Lost River Basin Boundary
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Coordinate System: UTM Zone 13, Meters NAD 1983
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Legend 

Figure 4.9
SS-39 Supplemental RFI

Sample Locations

Air Force Center for Environmental Excellence
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File X:\AFC002\Holloman_AFB\TO37\Maps\
P-30_SD-33_SS-39_SD-27_Supp_RFI\
SS-39_Proposed_Samples.mxd
Project:  AFC002-037-04-11-05
Revised: 05/18/07 PS
Map Source: Holloman AFB

"́ Monitoring Well (Existing)
"́ Pre-Pack Monitoring Well (Supp RFI)

0 250 500125

SCALE IN FEET

Lost River Basin Boundary
SWMU Boundary

Soil Boring#Y

Coordinate System: UTM Zone 13, Meters NAD 1983

´ Permanent Monitoring Well (Supp RFI)

Sediment Sample
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!. Soil Boring (1994 Table 2 Phase I RFI)

HGL—Supplemental RCRA Facility Investigation,
DP-30/SD-33, SS-39, and SD-27
Holloman AFB, Alamogordo, NM

Legend 

Figure 4.10
SS-39

Soil and Sediment
Analyte Exceedances

File X:/AFC002/Holloman_AFB/TO37/Maps/
 DP-30_SD-33_SS-39_SD-27_Supp_RFI
SS-39_Soil_Sed_Exceed.mxd
Project:  AFC002-037-04-11-02
Revised: 05/29/07 PS
Map Source: Holloman AFB

Lost River Basin Boundary

SWMU Boundary

Coordinate System: NAD 1983 StatePlane NM Central Feet

Notes:
Bolded text indicates analyte concentration
exceeding NMED residential SSLs
Bolded and italicized values indicates analyte concentration
exceeding NMED residential and industrial SSLs
Bolded, italicized, and underlined values indicates analyte concentration exceeding
NMED residential, industrial, and construction worker SSLs
< = Analyte not detected above reporting limit.
mg/kg = milligrams per kilogram
µg/kg = micrograms per kilogram
TRPH = total recoverable petroleum hydrocarbons

Sediment Sample

91JULHO39-001 91JULHO39-002

Analyses 7.5- 9.5 ft 10- 12 ft
Trichloroethene (µg/kg) < 130 40,000 D
TRPH (mg/kg) 678 26.3

SB-39-01

HA-39-04

91JULHO39-005
Analyses 0- 2 ft

TRPH (mg/kg) 20,700

HA-39-03

91JULHO39-009

Analyses 0- 2 ft
TRPH (mg/kg) 811
Arsenic (mg/kg) 34
Lead (mg/kg) 1,100

HA-39-02

91JULHO39-008

Analyses 0- 2 ft
TRPH (mg/kg) 660
Arsenic (mg/kg) 28
Lead (mg/kg) 1,300

91JULHO39-003 91JULHO39-004 

Analyses  10- 12 ft 15- 17 ft
Tetrachloroethene (µg/kg) 95,000 D 300
Trichloroethene (µg/kg) 11,000 D 47 J
TRPH (mg/kg) 2,620 543

SB-39-02

Analyte (mg/kg)
Lead 1,430

SD39-01
19-May-2006
0.00-1.00 ft.

Analyte 2.00-4.00 ft. 8.00-10.00 ft. 8.00-10.00 ft.
Cadmium (mg/kg) 36.3 23.4 50.7
Chromium, total (mg/kg) 178 287 290
Lead (mg/kg) 342 177 612

SB3902R
18-May-2006

Analyte 2.00-4.00 ft. 7.00-8.00 ft.
Arsenic (mg/kg) 8.27 0.228

18-May-2006
HA3901R

!. Supplemental RFI Soil Boring
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HGL—Supplemental RCRA Facility Investigation,
DP-30/SD-33, SS-39, and SD-27
Holloman AFB, Alamogordo, NM

Legend 

Figure 4.11
SS-39

TCE Concentration
in Groundwater

2007

File X:/AFC002/Holloman_AFB/TO37/Maps/
 DP-30_SD-33_SS-39_SD-27_Supp_RFI
SS-39_GW_Jan_2007_Tags.mxd
Project:  AFC002-037-04-11-02
Revised: 02/13/06 TB
Map Source: Holloman AFB

Coordinate System: NAD 1983 StatePlane NM Central Feet
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Notes:
Bolded value indicates analyte concentration exceeds U.S. EPA MCL.
Italicized value indicates analyte concentration exceeds
NMGWQ standard.
Bolded and italicized value indicates analyte concentration exceeds
U.S. EPA MCL and NMGWQ standard.
NA = not analyzed
ND = not detected
R = data rejected
µg/L = micrograms per liter

MW-39-01
Analysis Feb-06

TCE (ug/L) ND
TDS (mg/L) 5,670

Analysis Dec-05 Jul-06 Jan-07
TCE (ug/L) 0.79 J 13.3 19.8
TDS (mg/L) 17,200 16,300 15,700

MW-39-02

MW-39-03
Analysis Dec-05

TCE (ug/L) 5.2
TDS (mg/L) 10,400

MW-39-04
Analysis Feb-06

TCE (ug/L) ND
TDS (mg/L) 14,100

Analyte 13-Jul-2006 18-Jan-2007
TCE (ug/L) 25 20.4
TDS (mg/L) 69,400 83,900

MW39-05

Analyte 13-Jul-2006
TCE (ug/L) 366 J 219 219 J
TDS (mg/L) 32,500 35,500 NA

MW39-06
17-Jan-2007

Analyte 13-Jul-2006 18-Jan-2007
TCE (ug/L) 113 464 J
TDS (mg/L) 119,000 110,000

MW39-06D

Analyte 12/14-Jul-2006 18-Jan-2007
TCE (ug/L) 0.37 J 1.55
TDS (mg/L) 57,300 66,200

MW39-07

Analyte 14-Jul-2006 18-Jan-2007
TCE (ug/L) 49.6 38.9
TDS (mg/L) 102,000 105,000

MW39-08

Analyte 18-Jan-2007
TCE (ug/L) ND 0.06 J ND
TDS (mg/L) 107,000 110,000 131,000

14-Jul-2006
MW39-09

Analyte 14-Jul-2006 18-Jan-2007
TCE (ug/L) ND ND
TDS (mg/L) 106,000 112,000

MW39-10

Analyte 13/14-Jul-2006 18-Jan-2007
TCE (ug/L) 44.1 31.3
TDS (mg/L) 124,000 141,000

MW39-11

MW39-12
Analyte 13/14-Jul-2006 18-Jan-2007

TCE (ug/L) 2.6 2.01
TDS (mg/L) 136,000 140,000

TCE Isopleth
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HGL—Supplemental RCRA Facility Investigation,
DP-30/SD-33, SS-39, and SD-27
Holloman AFB, Alamogordo, NM

Legend 

Figure 4.12
SS-39

Perchlorate Concentrations
in Groundwater

July 2006

File X:/AFC002/Holloman_AFB/TO37/Maps/
 DP-30_SD-33_SS-39_SD-27_Supp_RFI
SS-39_GW_Pech_Tags.mxd
Project:  AFC002-037-04-11-02
Revised: 05/29/07 PS
Map Source: Holloman AFB

Coordinate System: NAD 1983 StatePlane NM Central Feet
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Notes:
Italicized value indicates analyte concentration exceeds
NMGWQ standard.
µg/L = micrograms per liter

MW-39-02
Analysis 15-Jul-2006

Perchlorate (µg/L) 12

MW-39-05
Analyte 13-Jul-2006

Perchlorate (ug/L) 29

MW-39-06
Analyte 13-Jul-2006

Perchlorate (ug/L) 37 MW-39-06D
Analyte 13-Jul-2006

Perchlorate (ug/L) 35

MW-39-07
Analyte 12/14-Jul-2006

Perchlorate (ug/L) 100

MW-39-08
Analyte 14-Jul-2006

Perchlorate (ug/L) 59 MW-39-09
Analyte 14-Jul-2006

Perchlorate (ug/L) 130

MW-39-10
Analyte 14-Jul-2006

Perchlorate (ug/L) 130

MW-39-11
Analyte 13/14-Jul-2006

Perchlorate (ug/L) 130

MW-39-12
Analyte 13/14-Jul-2006

Perchlorate (ug/L) 110
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1991 Remedial Investigation Soil Analytical Results 
SS-39 (SWMUs 165, 177, 179, and 181) – Missile Fuel Spill Area 

Supplemental RFI 
Holloman AFB, New Mexico 

 
HA-39-01 HA-39-02

Analyses Background(1) Residential Industrial
Construction 

Worker

91JULHO39-001 
7.5- 9.5 ft

91JULHO39-002 
10- 12 ft

91JULHO39-003 
10- 12 ft

91JULHO39-004 
15- 17 ft

91JULHO39-007   
0- 2 ft

91JULHO39-008   
0-2 ft

SW820 - Volatile Organics (µg/kg)
1,1,1- Trichloroethane NA 563,000 563,000 563,000 < 130 430,000 D 87,000 D 900 < 140 < 110
1,1,2- Trichloroethane NA 11,900 30,200 194,000 < 130 95 J < 140 < 140 < 140 < 110
1,1 - Dichloroethane NA 1,400,000 1,420,000 1,420,000 < 130 260 170 69 J < 140 < 110
1,1 - Dichloroethene NA 206,000 777,000 678,000 < 130 < 130 < 140 44 J < 140 18 J
1,2 - Dichloroethane NA 6,040 15,200 64,200 < 130 140 < 140 < 140 < 140 < 110
Chloromethane NA 21,800 53,400 284,000 44 J < 270 < 280 < 270 < 280 < 230
Ethyl benzene NA 128,000 128,000 128,000 2.9 J 4.3 J 81 J < 140 < 140 < 110
Methylene chloride NA 182,000 490,000 2,630,000 510 B 630 B 1,400 B 530 B 720 350
Tetrachloroethene NA 12,500 31,600 134,000 < 130 430 95,000 D 300 < 140 < 110
Toluene NA 252,000 252,000 252,000 12 JB 3,400 B 82 JB 12 JB 91.1 J 8.0 J
Trichloroethene NA 638 1,560 33,600 < 130 40,000 D 11,000 D 47 J < 140 < 110
Xylenes NA 82,000 82,000 82,000 8.1 J 23 J 290 < 140 < 140 < 110

EPA 418.1 - TRPH (mg/kg) NA 200(3) 200(3) -- 678 26.3 2,620 543 50.2 660
SW6010 - Metals (mg/kg)

Beryllium 1.3 156 2,250 56.2 < 0.36 < 0.49 < 0.45 0.58 < 0.46 0.57
Cadmium 1.0 39 564 154 0.98 < 1.2 30 4.3 < 1.2 7.3
Chromium 24.6 210(4) 450(4) 500(4) 5.6 3.2 78 25 8.6 26
Copper 21.2 3,130 45,400 12,400 6 < 4.9 82 5.1 14 91
Nickel 18.1 1,560 22,700 6,190 < 3.6 < 4.9 14 8.6 6.5 23
Silver 0.73 391 5,680 1,550 < 1.8 < 2.4 < 2.3 < 2.4 < 2.3 < 1.8
Zinc 48.7 23,500 100,000 92,900 52 8.4 380 60 30 250

SW7060 - Arsenic (mg/kg) 6.9 3.9 17.7 85.2 2.6 0.66 2 2 1.6 28
SW7421 - Lead (mg/kg) 12.3 400 800 800 16 1 77 9.2 180 1,300
SW7471 - Mercury (mg/kg) -- 6.11(5) 68.4(5) 23.8(5) < 0.056 < 0.064 < 0.068 < 0.060 < 0.064 0.063

NOTE: Table presents only constituents detected in soil at this site.
(1)  Radian, 1992 and 1993.  Background provided for reference only. Laboratory Qualifier
(2)  Obtained from Table A-1 (NMED, 2006c) D = secondary dilution required for this analyte.
(3)  Unknown oil TPH SSL obtained from Table 2a (NMED, 2006a) B = analyte detected in laboratory blank analysis, no blank subtraction performed
(4)  Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007) Validation Qualifier
(5)  Methyl mercury screening criteria used as a surrogate for mercury J = detected below the detection limit.

ND = not detected, reported at detection limit.
NMED = New Mexico Environment Department
-- = not detected; not applicable
NA = not analyzed
mg/kg = milligrams per kilogram
µg/kg = micrograms per kilogram
TRPH = total recoverable petroleum hydrocarbons

Bolded value indicates analyte concentration exceeds NMED residential SSL
Bolded and italiciced  value indicates analyte concentration exceeds NMED residential and industrial SSL
Bolded, italiciced , and underlined value indicates analyte concentration exceeds NMED residential, industrial, and construction worker SSL

SB-39-01 SB-39-02NMED Soil Screening Levels(2)

 

 



 

Table 4.1 (continued) 
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1991 Remedial Investigation Soil Analytical Results 
SS-39 (SWMUs 165, 177, 179, and 181) – Missile Fuel Spill Area 
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Supplemental RFI 
Holloman AFB, New Mexico 

 
HA-39-03 HA-39-04 HA-39-05

Analyses Background(1) Residential Industrial
Construction 

Worker

91JULHO39-009   
0-2 ft

91JULHO39-005   
0- 2 ft

91JULHO39-006   
0-2 ft

SW820 - Volatile Organics (µg/kg)
1,1,1- Trichloroethane NA 563,000 563,000 563,000 < 150 < 120 < 130
1,1,2- Trichloroethane NA 11,900 30,200 194,000 < 150 < 120 < 130
1,1 - Dichloroethane NA 1,400,000 1,420,000 1,420,000 < 150 < 120 < 130
1,1 - Dichloroethene NA 206,000 777,000 678,000 < 150 < 120 22 J
1,2 - Dichloroethane NA 6,040 15,200 64,200 < 150 < 120 < 130
Chloromethane NA 21,800 53,400 284,000 < 300 < 240 < 260
Ethyl benzene NA 128,000 128,000 128,000 < 150 < 120 5.9 J
Methylene chloride NA 182,000 490,000 2,630,000 36 J 54 J 260
Tetrachloroethene NA 12,500 31,600 134,000 < 150 < 120 28 J
Toluene NA 252,000 252,000 252,000 9.1 J 8.9 J 9.3 J
Trichloroethene NA 638 1,560 33,600 < 150 < 120 < 130
Xylenes NA 82,000 82,000 82,000 < 150 38 J 13 J

EPA 418.1 - TRPH (mg/kg) NA 200(3) 200(3) -- 811 20,700 95.6
SW6010 - Metals (mg/kg)

Beryllium 1.3 156 2,250 56.2 0.58 < 0.48 < 0.47
Cadmium 1.0 39 564 154 7.8 38 4
Chromium 24.6 210(4) 450(4) 500(4) 47 190 130
Copper 21.2 3,130 45,400 12,400 140 110 19
Nickel 18.1 1,560 22,700 6,190 21 31 58
Silver 0.73 391 5,680 1,550 12 < 2.4 < 2.4
Zinc 48.7 23,500 100,000 92,900 180 540 130

SW7060 - Arsenic (mg/kg) 6.9 3.9 17.7 85.2 34 3.7 0.99
SW7421 - Lead (mg/kg) 12.3 400 800 800 1,100 210 10
SW7471 - Mercury (mg/kg) -- 6.11(5) 68.4(5) 23.8(5) < 0.069 0.074 < 0.060

NOTE: Table presents only constituents detected in soil at this site.
(1)  Radian, 1992 and 1993.  Background provided for reference only. Laboratory Qualifier
(2)  Obtained from Table A-1 (NMED, 2006c) D = secondary dilution required for this analyte.
(3)  Unknown oil TPH SSL obtained from Table 2a (NMED, 2006a) B = analyte detected in laboratory blank analysis, no blank subtraction
(4)  Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)       performed
(5)  Methyl mercury screening criteria used as a surrogate for mercury

Validation Qualifier
ND = not detected, reported at detection limit. J = detected below the detection limit.
NMED = New Mexico Environment Department
-- = not detected; not applicable
NA = not analyzed
mg/kg = milligrams per kilogram
µg/kg = micrograms per kilogram
TRPH = total recoverable petroleum hydrocarbons

Bolded value indicates analyte concentration exceeds NMED residential SSL
Bolded and italiciced  value indicates analyte concentration exceeds NMED residential and industrial SSL
Bolded, italiciced , and underlined value indicates analyte concentration exceeds NMED residential, industrial, and construction worker SSL

NMED Soil Screening Levels(2)
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Holloman AFB, New Mexico 

 

Analyses Background(1)
U.S. EPA 

MCL(2)

NMGWQ 
Standards 

(2)(3)

MW-39-01(4)

39-01-01
MW-39-02
39-02-01

MW-39-03
39-03-01

MW-39-04
39-04-01

SW8240 - Volatile Organics (µg/L)
1,1,1- Trichloroethane NA 200 60 < 5.0 240 D < 5.0 1.8 J
1,1 - Dichloroethane NA -- 25 < 5.0 0.59 J < 5.0 < 5.0
1,1 - Dichloroethene NA 7 5 < 5.0 9.6 < 5.0 < 5.0
Acetone NA -- -- 24 J < 100 3.5 J < 100
Carbon tetrachloride NA 5 10 < 5.0 5.8 < 5.0 < 5.0
Chloroform NA -- 100 0.35 J 2.1 J 0.81 J < 5.0
Chloromethane NA -- -- < 10 0.72 J < 10 < 10
Methylene chloride NA -- 100 14 B  10 B 15 B 15 B
Tetrachloroethene NA 5 20 0.19 J 1.1 J 0.37 J < 5.0
Trichloroethene NA 5 100 0.25 J 59 2.7 J < 5.0

EPA 160.1 - Total Dissolved Solids (mg/L) 43,600 -- 1,000 11,000 13,000 14,000 2,600
EPA 300.0 - Chloride (mg/L) 19,600 -- 250 2,200 4,200 4,500 39
EPA 300.0 - Sulfate (mg/L) 7,470 -- 600 4,300 4,400 3,500 < 0.050
EPA 340.2 - Fluoride (mg/L) 4.7 4 1.6 1.8 1.5 1.9 0.77
EPA 353.1 - Nitrate-Nitrite (mg/L) 98 10 10(5) 48 87 49 0.52
EPA 365.2 - Total Phosphorus (mg/L) 0.75 -- -- 0.22 0.18 0.21 0.093
SW6010 - Metals (µg/L)

Berylium 3.8 4 -- < 0.2 2.9 2.5 < 2.0
Cadmium 8.3 5 10 < 0.5 5.9 < 5.0 < 5.0
Chromium 234 100 50 < 10 20 21 < 10
Copper 38.6 1,300 1,000 < 20 < 20 120 < 20
Nickel 43.6 -- 200 < 20 30 38 < 20
Zinc 253.4 -- 10,000 < 20 71 58 24

SW7421 - Lead (µg/L) 19.9 15 5 50 < 30 7.8 11 19
SW7740 - Selenium (µg/L) 79.3 50 50 < 5 15 13 < 5.0

NOTE: Tables presents only constituents detected in groundwater at this site.
(1) Radian, 1992 and 1993.  Background provided for reference only.
(2)  U.S. EPA MCLs and NMGWQ standards are provided for refernce only since TDS exceeds 10,000 mg/L
(3)  NMAC 20.6.2.3103
(4)  Upgradient well
(5)  NMGWQ human health standard for Nitrate was used; a value for Nitrite was not listed

<  = Analyte not detected at the reported detection limit.
U.S. EPA = U.S. Environmental Protection Agency
MCL = Maximum Contaminant Level
NMGWQ = New Mexico Groundwater Quality
NMAC = New Mexico Administrative Code
--  =   No value or standard was found
mg/L = milligrams per liter
µg/L = micrograms per liter

Bolded value indicates analyte concentration exceeds U.S. EPA MCL
Italicized  value indicates analyte concentration exceeds NMGWQ standard
Bolded and italicized  value indicates analyte concentration exceeds U.S. EPA MCL and NMGWQ standard  
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Phase II RFI Soil Analytical Results 
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Holloman AFB, New Mexico 

 
179-A01 179-A01 179-A01 179-A02 179-A02 179-A02

179A01-01-01 179-A01-02-01 179-A01-03-01 179-A02-01-01 179A02-02-01 179-A02-03-01

Analytes Background (1) Residential Industrial Construction 0-2 ft bgs 2-4 ft bgs 8-10 ft bgs 2-4 ft bgs 4-6 ft bgs 8-10 ft bgs
SW6010-Metals (mg/kg)
Barium 84.4 15,600 100,000 60,200 84 80 143 41.7 32 48
Cadmium 1.0 39 564 154 11.3 22.4 6.3 2.33 <0.314 <0.28
Chromium 24.6 210 (3) 450 (3) 500 (3) 47.8 188 38.6 12.8 4.05 B 8.71
Silver 0.73 391 5,680 1,550 <0.159 1.5 0.282 <0.169 <0.2 <0.179
SW7421-Lead (mg/kg)
Lead 12.3 400 800 800 109 S 94.2 S 22.6 SB 5.84 S 0.592 S 0.11 SB

Notes:
(1)  Radian, 1992 and 1993.  Background provided for reference only.
(2) Obtained from Table A-1 (NMED, 2006c)
(3) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)

RFI = RCRA Facility Investigation
RCRA = Resource Conservation and Recovery Act
SWMUs = Soild Waste Management Units
AFB = Air Force Base
NMED = New Mexico Environment Department
ft = feet
bgs = below ground surface
mg/kg = milligrams per kilogram
-- = not applicable
< = Analyte not detected at reported detection limit
NA = not analyzed
S =Lab-specific qualifer (no information provided)
B = Analyte detected in associated blank analyses

NMED Soil Screening Levels (2)
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Phase II RFI Soil Analytical Results 
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Supplemental RFI 
Holloman AFB, New Mexico 

 

179-A03 179-A03 179-A03 179-A04 179-A04 179-A04
179-A03-01-01 179-A03-02-01 179A03-03-01 179-A04-01-01 179-A04-02-01 179-A04-03-01

Analytes Background (1) Residential Industrial Construction 2-4 ft bgs 4-6 ft bgs 8-10 ft bgs 2-4 ft bgs 4-6 ft bgs 8-10 ft bgs
SW6010-Metals (mg/kg)
Barium 84.4 15,600 100,000 60,200 36.6 30.7 25.2 33.1 22.9 57.5
Cadmium 1.0 39 564 154 0.296 <0.288 <0.267 1.09 0.582 <0.253
Chromium 24.6 210 (3) 450 (3) 500 (3) 8.14 4.59 3.67 4.84 4.61 11.1
Silver 0.73 391 5,680 1,550 <0.18 <0.183 <0.171 <0.153 <0.169 <0.161
SW7421-Lead (mg/kg)
Lead 12.3 400 800 800 6.77 S 1.1 S 0.535 SB 43.8 S 44.4 S 13.6 S

Notes:
(1)  Radian, 1992 and 1993.  Background provided for reference only.
(2) Obtained from Table A-1 (NMED, 2006c)
(3) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)

RFI = RCRA Facility Investigation
RCRA = Resource Conservation and Recovery Act
SWMUs = Soild Waste Management Units
AFB = Air Force Base
NMED = New Mexico Environment Department
ft = feet
bgs = below ground surface
mg/kg = milligrams per kilogram
-- = not applicable
< = Analyte not detected at reported detection limit
NA = not analyzed
S =Lab-specific qualifer (no information provided)
B = Analyte detected in associated blank analyses

NMED Soil Screening Levels (2)

 

 



 

Table 4.3 (continued) 

U
.S. A

ir Force C
enter for E

nvironm
ental E

xcellence 
M

:\Projects\A
F

C
_002_037_04_08_05\R

05-07.819_new
.doc 

 
H

G
L

   7/25/2007 

 

Phase II RFI Soil Analytical Results 
SS-39 (SWMUs 165, 177, 179, and 181) – Missile Fuel Spill Area 

H
G

L—
Supplem

ental R
C

R
A

 Facility Investigation, D
P

-30/SD
-33, SS-39, and SD

-27—
H

ollom
an A

FB
, N

M
 

Supplemental RFI 
Holloman AFB, New Mexico 

 

179-A05 179-A05 179-A05 179-B01 179-B01 179-B01 179-B01
179A05-01-01 179-A05-02-01 179-A05-03-01 179-B01-01-01 179B01-02-01 179-B01-03-01 179-B01-04-01

Analytes Background (1) Residential Industrial Construction 0-2 ft bgs 4-6 ft bgs 8-10 ft bgs 0-2 ft bgs 2-4 ft bgs 4-6 ft bgs 6-8 ft bgs
SW8270-Semi-volatile Organic Compounds (mg/kg)
Acetophenone NA 1,480 1,480 1,480 NA NA NA ND NA NA NA
Anthracene NA 22,000 100,000 86,000 NA NA NA ND NA NA NA
Benzo(a)anthracene NA 6.21 23.4 212 NA NA NA ND NA NA NA
Benzo(a)pyrene NA 0.621 2.34 21.2 NA NA NA ND NA NA NA
Benzo(b)fluoranthene NA 6.21 23.4 212 NA NA NA ND NA NA NA
Benzo(g,h,i)perylene NA -- -- -- NA NA NA ND NA NA NA
Benzo(k)fluoranthene NA 62.1 234 2,120 NA NA NA ND NA NA NA
Chrysene NA 615 2,310 21,200 NA NA NA ND NA NA NA
Di-n-octylphthalate NA -- -- -- NA NA NA ND NA NA NA
bis(2-Ethylhexyl)phthalate NA 347 1,370 4,660 NA NA NA ND NA NA NA
Fluoranthene NA 2,290 24,400 8,730 NA NA NA ND NA NA NA
Indeno(1,2,3-cd)pyrene NA 6.21 23.4 212 NA NA NA ND NA NA NA
Phenanthrene NA 1,830 20,500 6,990 NA NA NA ND NA NA NA
Pyrene NA 2,290 30,900 9,010 NA NA NA ND NA NA NA
SW6010-Metals (mg/kg)
Barium 84.4 15,600 100,000 60,200 52.9 38.8 62 44 60.8 77.1 37.4
Cadmium 1.0 39 564 154 0.364 B 0.332 B 0.796 B <0.29 <0.279 <0.266 <0.273
Chromium 24.6 210 (3) 450 (3) 500 (3) 10.6 15.8 7.74 7.18 6.43 7.09 5.97
Silver 0.73 391 5,680 1,550 <0.139 <0.151 <0.122 0.239 0.282 <0.17 0.207
SW7421-Lead (mg/kg)
Lead 12.3 400 800 800 275 59.2 46.3 14.4 S 2.29 S 2.28 S 1.84 S

(1)  Radian, 1992 and 1993.  Background provided for reference only.
(2) Obtained from Table A-1 (NMED, 2006c)
(3) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)
(4) Chromium VI screening values used as a surrogate for total chromium

RFI = RCRA Facility Investigation
RCRA = Resource Conservation and Recovery Act
SWMUs = Soild Waste Management Units
AFB = Air Force Base
NMED = New Mexico Environment Department
ft = feet
bgs = below ground surface
mg/kg = milligrams per kilogram
-- = not applicable
< = Analyte not detected at reported detection limit
NA = not analyzed
J = Positive detection with reported concentration between the method detection limit and the reporting limit
S =Lab-specific qualifer (no information provided)
B = Analyte detected in associated blank analyses

NMED Soil Screening Levels (2)
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Phase II RFI Soil Analytical Results 
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Supplemental RFI 
Holloman AFB, New Mexico 

 

179-B02 179-B02 179-B02 179-B02 179-B03 179-B03 179-B03 179-B03
179-B02-01-01 179B02-02-01 179-B02-03-01 179-B02-04-01 179-B03-01-01 179B03-02-01 179-B03-03-01 179-B03-04-01

Analytes Background (1) Residential Industrial Construction 0-2 ft bgs 2-4 ft bgs 4-6 ft bgs 6-8 ft bgs 0-2 ft bgs 2-4 ft bgs 4-6 ft bgs 6-8 ft bgs
SW8270-Semi-volatile Organic Compounds (mg/kg)
Acetophenone NA 1,480 1,480 1,480 ND NA NA NA ND NA NA NA
Anthracene NA 22,000 100,000 86,000 ND NA NA NA ND NA NA NA
Benzo(a)anthracene NA 6.21 23.4 212 ND NA NA NA ND NA NA NA
Benzo(a)pyrene NA 0.621 2.34 21.2 ND NA NA NA ND NA NA NA
Benzo(b)fluoranthene NA 6.21 23.4 212 ND NA NA NA ND NA NA NA
Benzo(g,h,i)perylene NA -- -- -- ND NA NA NA ND NA NA NA
Benzo(k)fluoranthene NA 62.1 234 2,120 ND NA NA NA ND NA NA NA
Chrysene NA 615 2,310 21,200 ND NA NA NA 0.0167 J NA NA NA
Di-n-octylphthalate NA -- -- -- ND NA NA NA ND NA NA NA
bis(2-Ethylhexyl)phthalate NA 347 1,370 4,660 ND NA NA NA ND NA NA NA
Fluoranthene NA 2,290 24,400 8,730 ND NA NA NA 0.0169 J NA NA NA
Indeno(1,2,3-cd)pyrene NA 6.21 23.4 212 ND NA NA NA ND NA NA NA
Phenanthrene NA 1,830 20,500 6,990 ND NA NA NA ND NA NA NA
Pyrene NA 2,290 30,900 9,010 ND NA NA NA 0.0159 J NA NA NA
SW6010-Metals (mg/kg)
Barium 84.4 15,600 100,000 60,200 41.2 38.5 67.8 34.7 50.6 44.5 37.7 73.1
Cadmium 1.0 39 564 154 <0.282 <0.232 <0.254 <0.27 0.499 B <0.291 <0.272 <0.263
Chromium 24.6 210 (3) 450 (3) 500 (3) 6.68 7.18 8.96 5.61 8.36 6.73 5.82 8.79
Silver 0.73 391 5,680 1,550 <0.18 0.183 B <0.162 <0.172 0.178 B 0.238 B <0.173 0.392 B
SW7421-Lead (mg/kg)
Lead 12.3 400 800 800 5.38 1.57 1.46 0.43 0.256 4.91 0.494 1.62

(1)  Radian, 1992 and 1993.  Background provided for reference only.
(2) Obtained from Table A-1 (NMED, 2006c)
(3) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)
(4) Chromium VI screening values used as a surrogate for total chromium

RFI = RCRA Facility Investigation
RCRA = Resource Conservation and Recovery Act
SWMUs = Soild Waste Management Units
AFB = Air Force Base
NMED = New Mexico Environment Department
ft = feet
bgs = below ground surface
mg/kg = milligrams per kilogram
-- = not applicable
< = Analyte not detected at reported detection limit
NA = not analyzed
J = Positive detection with reported concentration between the method detection limit and the reporting limit
S =Lab-specific qualifer (no information provided)
B = Analyte detected in associated blank analyses

NMED Soil Screening Levels (2)
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179-B04 179-B04 179-B05 179-B05 179-B05 179-B05
179-B04-01-01 179B04-02-01 179-B05-01-01 179-B05-02-01 179-B05-03-01 179B05-04-01

Analytes Background (1) Residential Industrial Construction 0-2 ft bgs 2-4 ft bgs 0-2 ft bgs 2-4 ft bgs 4-6 ft bgs 12-14 ft bgs
SW8270-Semi-volatile Organic Compounds (mg/kg)
Acetophenone NA 1,480 1,480 1,480 ND NA ND NA NA NA
Anthracene NA 22,000 100,000 86,000 ND NA ND NA NA NA
Benzo(a)anthracene NA 6.21 23.4 212 ND NA ND NA NA NA
Benzo(a)pyrene NA 0.621 2.34 21.2 ND NA ND NA NA NA
Benzo(b)fluoranthene NA 6.21 23.4 212 ND NA ND NA NA NA
Benzo(g,h,i)perylene NA -- -- -- ND NA ND NA NA NA
Benzo(k)fluoranthene NA 62.1 234 2,120 ND NA ND NA NA NA
Chrysene NA 615 2,310 21,200 ND NA ND NA NA NA
Di-n-octylphthalate NA -- -- -- ND NA ND NA NA NA
bis(2-Ethylhexyl)phthalate NA 347 1,370 4,660 ND NA ND NA NA NA
Fluoranthene NA 2,290 24,400 8,730 ND NA ND NA NA NA
Indeno(1,2,3-cd)pyrene NA 6.21 23.4 212 ND NA ND NA NA NA
Phenanthrene NA 1,830 20,500 6,990 ND NA ND NA NA NA
Pyrene NA 2,290 30,900 9,010 ND NA ND NA NA NA
SW6010-Metals (mg/kg)
Barium 84.4 15,600 100,000 60,200 38.9 54.6 39.9 56 22.9 114
Cadmium 1.0 39 564 154 <0.304 <0.236 <0.262 <0.287 <0.247 <0.219
Chromium 24.6 210 (3) 450 (3) 500 (3) 7.84 4.93 5.73 8.95 4.11 14.3
Silver 0.73 391 5,680 1,550 0.55 B <0.15 <0.167 0.286 <0.158 <0.14
SW7421-Lead (mg/kg)
Lead 12.3 400 800 800 5.22 0.531 6.07 S 4.44 S 2.48 S 5.98 S

(1)  Radian, 1992 and 1993.  Background provided for reference only.
(2) Obtained from Table A-1 (NMED, 2006c)
(3) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)
(4) Chromium VI screening values used as a surrogate for total chromium

RFI = RCRA Facility Investigation
RCRA = Resource Conservation and Recovery Act
SWMUs = Soild Waste Management Units
AFB = Air Force Base
NMED = New Mexico Environment Department
ft = feet
bgs = below ground surface
mg/kg = milligrams per kilogram
-- = not applicable
< = Analyte not detected at reported detection limit
NA = not analyzed
J = Positive detection with reported concentration between the method detection limit and the reporting limit
S =Lab-specific qualifer (no information provided)
B = Analyte detected in associated blank analyses

NMED Soil Screening Levels (2)
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179-B06 179-B06 179-B06 179-B06 179-B07 179-B07 179-B07 179-B07
179-B06-01-01 179-B06-02-01 179-B06-03-01 179B06-04-01 179-B07-01-01 179-B07-02-01 179-B07-03-01 179B07-04-01

Analytes Background (1) Residential Industrial Construction 0-2 ft bgs 2-4 ft bgs 4-6 ft bgs 12-14 ft bgs 4-6 ft bgs 6-8 ft bgs 8-10 ft bgs 14-16 ft bgs
SW8270-Semi-volatile Organic Compounds (mg/kg)
Acetophenone NA 1,480 1,480 1,480 0.0234 NA NA NA ND NA NA NA
Anthracene NA 22,000 100,000 86,000 0.024 NA NA NA ND NA NA NA
Benzo(a)anthracene NA 6.21 23.4 212 0.119 NA NA NA ND NA NA NA
Benzo(a)pyrene NA 0.621 2.34 21.2 0.0985 NA NA NA ND NA NA NA
Benzo(b)fluoranthene NA 6.21 23.4 212 0.17 F NA NA NA ND NA NA NA
Benzo(g,h,i)perylene NA -- -- -- 0.0232 J NA NA NA ND NA NA NA
Benzo(k)fluoranthene NA 62.1 234 2,120 0.17 F NA NA NA ND NA NA NA
Chrysene NA 615 2,310 21,200 0.152 NA NA NA ND NA NA NA
Di-n-octylphthalate NA -- -- -- 1.02 NA NA NA ND NA NA NA
bis(2-Ethylhexyl)phthalate NA 347 1,370 4,660 0.281 NA NA NA ND NA NA NA
Fluoranthene NA 2,290 24,400 8,730 0.23 NA NA NA ND NA NA NA
Indeno(1,2,3-cd)pyrene NA 6.21 23.4 212 0.0351 NA NA NA ND NA NA NA
Phenanthrene NA 1,830 20,500 6,990 0.124 NA NA NA ND NA NA NA
Pyrene NA 2,290 30,900 9,010 0.206 NA NA NA ND NA NA NA
SW6010-Metals (mg/kg)
Barium 84.4 15,600 100,000 60,200 50.1 55 19.1 18.8 47 35 19.2 21.2
Cadmium 1.0 39 564 154 0.57 B 0.578 B <0.245 0.29 B <0.288 <0.252 <0.252 <0.267
Chromium 24.6 210 (3) 450 (3) 500 (3) 10.7 8.71 3.88 4.41 5.75 5.96 3.9 5.39
Silver 0.73 391 5,680 1,550 0.233 0.382 0.156 <0.175 <0.183 <0.161 <0.161 <0.17
SW7421-Lead (mg/kg)
Lead 12.3 400 800 800 288 S 28.6 S 0.782 S 0.56 S 0.933 SB 1.42 SB 0.616 SB 1.36 SB

(1)  Radian, 1992 and 1993.  Background provided for reference only.
(2) Obtained from Table A-1 (NMED, 2006c)
(3) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)
(4) Chromium VI screening values used as a surrogate for total chromium

RFI = RCRA Facility Investigation
RCRA = Resource Conservation and Recovery Act
SWMUs = Soild Waste Management Units
AFB = Air Force Base
NMED = New Mexico Environment Department
ft = feet
bgs = below ground surface
mg/kg = milligrams per kilogram
-- = not applicable
< = Analyte not detected at reported detection limit
NA = not analyzed
J = Positive detection with reported concentration between the method detection limit and the reporting limit
S =Lab-specific qualifer (no information provided)
B = Analyte detected in associated blank analyses

NMED Soil Screening Levels (2)
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Holloman AFB, New Mexico 

 

179-B08 179-B08 179-B08 179-B08
179-B08-01-01 179-B08-02-01 179-B08-03-01 179B08-04-01

Analytes Background (1) Residential Industrial Construction 0-2 ft bgs 2-4 ft bgs 4-6 ft bgs 10-12 ft bgs
SW8270-Semi-volatile Organic Compounds (mg/kg)
Acetophenone NA 1,480 1,480 1,480 ND NA NA NA
Anthracene NA 22,000 100,000 86,000 ND NA NA NA
Benzo(a)anthracene NA 6.21 23.4 212 ND NA NA NA
Benzo(a)pyrene NA 0.621 2.34 21.2 ND NA NA NA
Benzo(b)fluoranthene NA 6.21 23.4 212 ND NA NA NA
Benzo(g,h,i)perylene NA -- -- -- ND NA NA NA
Benzo(k)fluoranthene NA 62.1 234 2,120 ND NA NA NA
Chrysene NA 615 2,310 21,200 ND NA NA NA
Di-n-octylphthalate NA -- -- -- ND NA NA NA
bis(2-Ethylhexyl)phthalate NA 347 1,370 4,660 ND NA NA NA
Fluoranthene NA 2,290 24,400 8,730 ND NA NA NA
Indeno(1,2,3-cd)pyrene NA 6.21 23.4 212 ND NA NA NA
Phenanthrene NA 1,830 20,500 6,990 ND NA NA NA
Pyrene NA 2,290 30,900 9,010 ND NA NA NA
SW6010-Metals (mg/kg)
Barium 84.4 15,600 100,000 60,200 38.1 46.4 46.7 33.4
Cadmium 1.0 39 564 154 <0.276 <0.249 <0.21 <0.277
Chromium 24.6 210 (3) 450 (3) 500 (3) 5.3 5.97 6.35 6.13
Silver 0.73 391 5,680 1,550 0.6 <0.159 0.178 0.555 B
SW7421-Lead (mg/kg)
Lead 12.3 400 800 800 12.5 S 1.56 SB 2.05 S 3.54 S

(1)  Radian, 1992 and 1993.  Background provided for reference only.
(2) Obtained from Table A-1 (NMED, 2006c)
(3) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)
(4) Chromium VI screening values used as a surrogate for total chromium

RFI = RCRA Facility Investigation
RCRA = Resource Conservation and Recovery Act
SWMUs = Soild Waste Management Units
AFB = Air Force Base
NMED = New Mexico Environment Department
ft = feet
bgs = below ground surface
mg/kg = milligrams per kilogram
-- = not applicable
< = Analyte not detected at reported detection limit
NA = not analyzed
J = Positive detection with reported concentration between the method detection limit and the reporting limit
S =Lab-specific qualifer (no information provided)
B = Analyte detected in associated blank analyses

NMED Soil Screening Levels (2)
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1994 RCRA Facility Investigation Soil Analytical Results 
SS-39 (SWMUs 165, 177, 179, and 181) – Missile Fuel Spill Area 
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Supplemental RFI 
Holloman AFB, New Mexico 

 

181-B01 181-B02
181-B01-01-01 181-B02-01-01

Analytes Background(1) Residential Industrial Construction 
Worker 6-8 ft bgs 8-10 ft bgs

SW8270-Semi-volatile Organic Compounds (mg/kg)
4-Chloro-3-methylphenol NA -- -- -- -- 4.25
p-Chloroaniline NA 240 (3) 8,200 (3) 2,700 (3) -- 1.69
Bis(2-Ethylhexyl)phthalate NA 347 1,370 4,660 -- 19.7 B
2-Methylnapthalene NA -- -- -- -- 6.05
Naphthalene NA 79.5 300 262 -- 1.91
SW8270-Semi-volatile Organic Compounds TICs (mg/kg)
Ethylmethylbenzene NA -- -- -- -- 50
Trimethylbenzene NA 24.8 (4) 69.2 (4) 69.2 (4) -- 20

Notes:
(1)  Radian, 1992 and 1993.  Background provided for reference only.
(2) Obtained from Table A-1 (NMED, 2006c)
(3) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)
(4)  1, 3, 5 - Trimethylbenzene screening criteria used as a surrogate for trimethylbenzene

RCRA = Resource Conservation and Recovery Act
SMWUs= Solid Waste Management Units
RFI = RCRA Facility Investigation
AFB= Air Force Base
NMED = New Mexico Environment Department
ft = feet
bgs = below ground surface
mg/kg = milligrams per kilogram
-- = not detected; not applicable
NA = not analyzed
B = analyte detected in associated blank analyses
TICs = tentatively identified compounds

NMED Soil Screening Levels (2)

 

 



 

Table 4.5 

U
.S. A

ir Force C
enter for E

nvironm
ental E

xcellence 
M

:\Projects\A
F

C
_002_037_04_08_05\R

05-07.819_new
.doc 

 
H

G
L

   7/25/2007 

 

Phase II RCRA Facility Investigation Groundwater Analytical Results 
SS-39 (SWMUs 165, 177, 179, and 181) – Missile Fuel Spill Area 
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Supplemental RFI 
Holloman AFB, New Mexico 

 
Analytical Results for Groundwater Samples from Phase II RI for SS39 AT SWMU 177

177-H01 177-H02 177-H03 177-H04

Analytes 177-H01-01-01 177-H02-01-01 177-H03-01-01 177-H04-01-01
SW8010-Halogenated Volatile Organics (µg/L)
1,1,1-Trichloroethane NA 200 60 3.73 KBJ 0.842 KBJ 418 1.76 KBJ
1,1-Dichloroethane NA -- 25 <1.11 <1.11 65.4 <1.11
Chloroethane NA -- -- <4 <4 <20 0.442 KJ
Chloromethane NA -- -- 2.38 KJ <7.55 <37.8 0.761 KJ
Tetrachloroethene NA 5 20 <3.75 <3.75 2.19 KJ 0.353 KJ
Trichloroethene NA 5 100 245 597 2,730 324
Vinyl chloride NA 2 1 <7.55 3.83 KJ <37.8 <7.55
trans-1,3-Dichloropropene NA -- -- 0.492 KJ <3.6 <18 <3.6

Analytical Results for Groundwater Samples from Phase II RI for SS39 AT SWMU 179
179-H01 179-H02 179-H03 179-H04

179-H01-01-01 179-H02-01-01 179-H03-01-01 179-H04-01-01
Analytes Result Result Result Result

SW8010-Halogenated Volatile Organics (µg/L)
Trichloroethene NA 5 100 38.8 27.6 <3 4.5

(1) Radian, 1992 and 1993.  Background provided for reference only.
(2) U.S. EPA MCLs and NMGWQ standards are provided for refernce only since TDS exceeds 10,000 mg/L
(2) NMAC 20.6.2.3103

RCRA = Resource Conservation and Recovery Act
SWMUs = Solid Waste Management Units
RFI = RCRA Facility Investigation
U.S. EPA = U.S. Environmental Protection Agency
MCL = Maximum Contaminant Level
µg/L = micrograms per liter
NA = not analyzed
-- = not applicable
K = Peak did not meet method identification criteria.  Analyte not detected on other GC column
B = Analyte detected in associated blank analyses
J = Analyte detected at concentration below the detection limit
NMGWQ = New Mexico Groundwater Quality
NMAC = New Mexico Administrative Code
< = Analyte not detected at the reported detection limit

Bolded value indicates analyte concentration exceeds U.S. EPA MCL
Italicized  value indicates analyte concentration exceeds NMGWQ standard
Bolded and italicized  value indicates analyte concentration exceeds U.S. EPA MCL and NMGWQ standard

NMGWQ 
Standard 

(2)(3)
U.S. EPA 
MCL (2)Background (1)

Background (1)
U.S. EPA 
MCL (2)

NMGWQ 
Standard 

(2)(3)
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1998 Groundwater Analytical Results 
SS-39 (SWMUs 165, 177, 179, and 181) – Missile Fuel Spill Area 
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Analysis Background (1)
U.S. EPA 
MCL (2)

NMGWQ 
Standards (2)(3)

SS39-01 
(upgradient)

5'
SS39-02

1'
SS39-03

2'
SS39-04

3'
SS39-05

4'
SS39-06

4'
SS39-07

4'
SS39-08

8'
VOCs-EPA SW-846 Method 8260A (µg/L)

Acetone NA -- -- <50 <20 <10 <10 <10 <10 <71 <36
Benzene NA 5 10 <5.0 <2.0 <1.0 <1.0 <1.0 <1.0 <7.1 <3.6
Carbon disulfide NA -- -- <5.0 <2.0 <1.0 <1.0 <1.0 <1.0 <7.1 <3.6
Carbon tetrachloride NA 5 10 1.4 J <2.0 <1.0 <1.0 <1.0 <1.0 <7.1 2.1 J
Chloroform NA -- 100 1.3J <2.0 <1.0 <1.0 <1.0 0.17 J 1.9 J 1.4 J
Chloromethane NA -- -- <10 <4.0 <2.0 0.11 J <2.0 <2.0 <14 <7.1
1,1-Dichloroethene NA 7 5 1.5J <2.0 <1.0 <1.0 <1.0 <1.0 2.1 J 1.3 J
Ethylbenzene NA 700 750 <5.0 <2.0 <1.0 <1.0 <1.0 <1.0 <7.1 <3.6
Methylene chloride NA -- 100 0.98 JB 0.27 JB <1.0 <1.0 0.10 JB <1.0 1.1 JB 0.53 J,B
Tetrachloroethene NA 5 20 <5.0 <2.0 <1.0 <1.0 <1.0 <1.0 <7.1 <3.6
Toluene NA 1,000 750 <5.0 <2.0 <1.0 <1.0 <1.0 <1.0 <7.1 <3.6
1,1,1-Trichloroethane NA 200 60 <5.0 <2.0 <1.0 <1.0 <1.0 <1.0 <7.1 <3.6
Trichloroethene NA 5 100 230 66 0.63 J 27 <1.0 0.32 J 280 130
2-butanone (MEK) NA -- -- <25 <10 <5.0 <5.0 <5.0 <5.0 <36 <18

Notes:
(1) Radian, 1992 and 1993.  Background provided for reference only.
(2) US EPA MCLs and NMGWQ standards are provided for refernce only since TDS exceeds 10,000 mg/L
(3) NMAC 20.6.2.3103

<  = Indicates compound not detected at or above the RL
B  = Method blank contamination, the associated method blank contains the target analyte at a reportable level
J  = Estimated result, result is less than RL
RL  = Reporting Limit
µg/L  = micrograms per liter
VOCs =  Volatile organic compounds
-- = not detected, not applicable
NA = not analyzed
NMGWQ = New Mexico Groundwater Quality
NMAC = New Mexico Administrative Code
MCL = maximum contaminant level

Bolded value indicates analyte concentration exceeds U.S. EPA MCL
Bolded and italicized  value indicates analyte concentration exceeds U.S. EPA MCL and NMGWQ standard  
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1998 Groundwater Analytical Results 
SS-39 (SWMUs 165, 177, 179, and 181) – Missile Fuel Spill Area 
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Supplemental RFI 
Holloman AFB, New Mexico 

 

Analysis Background (1)
U.S. EPA 
MCL (2)

NMGWQ 
Standards (2)(3)

SS39-09
18'

SS39-10
17'

SS39-11
8'

SS39-12
3'

SS39-13
11'

SS39-14
5'

SS39-15 SS39-16

VOCs-EPA SW-846 Method 8260A (µg/L)
Acetone NA -- -- 5.9 J 5.1 J <10 <10 <50 <17 <10 <10
Benzene NA 5 10 1 0.42 J <1.0 <1.0 <5.0 <1.7 <1.0 <1.0
Carbon disulfide NA -- -- 0.22 J <1.0 0.37 J <1.0 <5.0 <1.7 <1.0 <1.0
Carbon tetrachloride NA 5 10 <1.0 <1.0 <1.0 <1.0 0.86 J <1.7 <1.0 <1.0
Chloroform NA -- 100 <1.0 0.29 J <1.0 <1.0 1.3 J 0.22 J <1.0 <1.0
Chloromethane NA -- -- <2.0 <2.0 <2.0 <2.0 <1.0 <3.3 <2.0 <2.0
1,1-Dichloroethene NA 7 5 <1.0 <1.0 <1.0 <1.0 1.2 J <1.7 <1.0 <1.0
Ethylbenzene NA 700 750 0.15 J 0.12 J <1.0 <1.0 <5.0 <1.7 <1.0 <1.0
Methylene chloride NA -- 100 0.19 JB <1.0 <1.0 <1.0 <5.0 <1.7 <1.0 <1.0
Tetrachloroethene NA 5 20 <1.0 0.14 J <1.0 <1.0 <5.0 <1.7 <1.0 <1.0
Toluene NA 1,000 750 0.79 J 0.50 J <1.0 <1.0 <5.0 <1.7 <1.0 <1.0
1,1,1-Trichloroethane NA 200 60 <1.0 0.18 J <1.0 <1.0 <5.0 <1.7 <1.0 <1.0
Trichloroethene NA 5 100 0.18 J 0.29 J <1.0 1.1 210 70 <1.0 <1.0
2-butanone (MEK) NA -- -- 3.8 J <5.0 1.2 J <5.0 <25 <8.3 <5.0 <5.0

Notes:
(1) Radian, 1992 and 1993.  Background provided for reference only.
(2) US EPA MCLs and NMGWQ standards are provided for refernce only since TDS exceeds 10,000 mg/L
(3) NMAC 20.6.2.3103

<  = Indicates compound not detected at or above the RL
B  = Method blank contamination, the associated method blank contains the target analyte at a reportable level
J  = Estimated result, result is less than RL
RL  = Reporting Limit
µg/L  = micrograms per liter
VOCs =  Volatile organic compounds
-- = not detected, not applicable
NA = not analyzed
NMGWQ = New Mexico Groundwater Quality
NMAC = New Mexico Administrative Code
MCL = maximum contaminant level

Bolded value indicates analyte concentration exceeds U.S. EPA MCL
Bolded and italicized  value indicates analyte concentration exceeds U.S. EPA MCL and NMGWQ standard  
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Groundwater Compliance Long Term Monitoring Analytical Results 
SS-39 (SWMUs 165, 177, 179, and 181) – Missile Fuel Spill Area 
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Analysis Background (1) Sep-97 Sep-99 Sep-01 Apr-03 Feb-06 Sep-97 Sep-99 Sep-01 Apr-03 Dec-05 Sep-97 Sep-99 Sep-01 Apr-03 Dec-05 Sep-97 Sep-99 Sep-01 Apr-03 Feb-06
VOCs (µg/L)

Acetone NA -- -- -- < 5 < 5 < 10 -- -- < 5 < 5 < 10 -- -- < 5 < 5 < 10 -- -- < 5 57 < 10 --
Carbon disulfide NA -- -- -- < 3 < 5 < 1 -- -- < 3 < 5 < 1 -- 14 < 3 < 5 < 1 -- -- < 3 < 5 < 1 --
Carbon tetrachloride NA 5 10 -- < 3 < 5 < 1 -- 8.3 J 4 3.1 J 2.2 -- -- < 3 < 5 < 1 5 -- < 3 < 5 < 1 --
Chloroform NA -- 100 1.1 J < 3 < 5 < 1 -- 3.8 2 J 1.9 J 0.8 (J) 1.6 -- 1 J 1.1 J 1.1 1.9 -- < 3 < 5 < 1 --
1,1-Dichloroethene NA 7 5 -- < 3 < 5  < 1 -- -- 1 J < 5 < 1 -- -- < 3 < 5 < 1 -- -- < 3 < 5 < 1 --
Methyl ethyl ketone NA -- -- -- < 5 < 5 NA -- -- < 5 < 5 NA -- -- < 5 < 5 NA -- -- < 5 17 NA --
Trichloroethene NA 5 100 -- < 3 < 5 < 1 -- 38 45 39 3.4 0.79 J -- 1 J < 5 0.71 (J) 5.2 -- ND < 5 < 1 --
TDS NA -- 1,000 NA NA NA NA 5,670 NA NA NA NA 17,200 NA NA NA NA 10,400 NA NA NA NA 14,100

NOTES: Laboratory Qualifiers-- assigned as a result of laboratory data assessment procedures 
(1) Radian, 1992 and 1993.  Background provided for reference only. J - estimated value; less than CRDL but greater than or equal to IDL
(2)  U.S. EPA MCLs and NMGWQ standards are provided for refernce only since TDS exceeds 10,000 mg/L
(3)  NMAC 20.6.2.3103 EPA Qualifiers--assigned as a result of independent data validation 

None
NMGWQ = New Mexico Groundwater Quality
NMAC = New Mexico Administrative Code 2003 Validation Qualifiers 
U.S. EPA = U.S. Environmental Protection Agency J- Estimated value detected less than the CRDL but greater than the reporting limit.
MCL = maximum contaminant level U - Compound was analyzed for but not detected.  Analyte result was below the CRDL.
CRDL = Contract-required Detection Limit UJ - Estimated as a non-detect at the detection limit.
IDL = Instrument Detection Limit
ND = not detected below method dection limit
NA = not analyzed
VOCs = volatile organic compounds 
µg/L = micrograms per liter
mg/L = milligrams per liter
-- = no detected; not applicable
< = Analyte not detected at the reported detection limit

Bolded value indicates analyte concentration exceeds U.S. EPA MCL
Bolded and italicized  value indicates analyte concentration exceeds U.S. EPA MCL and NMGWQ standard

MW-39-02 MW-39-03 MW-39-04U.S. EPA 
MCL (2)

NMGWQ 
Standard 

MW-39-01 (upgradient)
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Analytical Summary Scheme 
SS-39 (SWMUs 165, 177, 179, and 181) – Missile Fuel Spill Area 
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Supplemental RFI and January 2007 Groundwater Compliance Long Term Monitoring 
Holloman AFB, New Mexico 

 

Sample Sample Depth Collection RCRA RCRA
Sample ID Location (ft bgs) Date VOCs Metals Metals (Diss) UDMH Aniline Perchlorate TDS

SOIL
HA-39-01R-0204 HA3901R 2 - 4 18-May-06 X X X
HA-39-01R-0708 HA3901R 7 - 8 18-May-06 X X X
HA-39-02R-0204 HA3902R 2 - 4 18-May-06 X X X
HA-39-02R-0809 HA3902R 8 - 9 18-May-06 X X X
SB-39-01R-0204 SB3901R 8 - 9 18-May-06 X X X
SB-39-01R-0810 SB3901R 2 - 4 18-May-06 X X X
SB-39-02R-0204 SB3902R 8 - 10 18-May-06 X X X
SB-39-02R-0910 SB3902R 9 - 10 18-May-06 X X X
HGLSBSDUP06 SB3902R 9 - 10 18-May-06 X X
HGLSB39-17-0204 SB39-17 2 - 4 18-May-06 X X X
HGLSB39-17-0910 SB39-17 9 - 10 18-May-06 X X X

SEDIMENT
HGLSD39-01-0001 SD39-01 0 - 1 19-May-06 X X X

GROUNDWATER
HGLMW39-02B MW39-02 NA 15-Jul-06 X X X X X X X
HGLMW39-05 MW39-05 NA 13-Jul-06 X X X X X X X
HGLMW39-06 NA 13-Jul-06 X X X X X X
HGLMW39-06-UDMH NA 14-Jul-06 X
HGLMW39-06D MW39-06D NA 13-Jul-06 X X X X X X X
HGLMW39-07 NA 12-Jul-06 X X X X X
HGLMW39-07METALS NA 14-Jul-06 X X
HGLMW39-08 MW39-08 NA 14-Jul-06 X X X X X X X
HGLMW39-09 MW39-09 NA 14-Jul-06 X X X X X X X
HGLGWDUP10 MW39-09 NA 14-Jul-06 X X X X X X X
HGLMW39-10 MW39-10 NA 14-Jul-06 X X X X X X X
HGLMW39-11 NA 13-Jul-06 X X X X
HGLMW39-11UDMH NA 14-Jul-06 X
HGLMW39-11METALS NA 14-Jul-06 X X
HGLMW39-12 NA 12-Jul-06 X X X X X
HGLMW39-12METALS NA 14-Jul-06 X X

GROUNDWATER COMPLIANCE LTM 
HGLMW39-02 MW39-02 NA 17-Jan-07 X X X X X
HGLMW39-05 MW39-05 NA 18-Jan-07 X X X X X
HGLMW39-06 MW39-06 NA 17-Jan-07 X X X X X
HGLMW39-06D MW39-06D NA 18-Jan-07 X X X X X
HGLMW39-07 MW39-07 NA 18-Jan-07 X X X X X
HGLMW39-08 MW39-08 NA 18-Jan-07 X X X X X
HGLMW39-09 MW39-09 NA 18-Jan-07 X X X X X
HGLMW39-10 MW39-10 NA 18-Jan-07 X X X X X
HGLMW39-11 MW39-11 NA 18-Jan-07 X X X X X
HGLMW39-12 MW39-12 NA 18-Jan-07 X X X X X

VOCs = volatile organic compounds
TPH = total petroleum hydrocarbons
RCRA = Resource Conservation and Recovery Act
UDMH = unsymmetrical dimethylhydrazine
TDS = total dissolved solids
ft = feet
bgs = below ground surface

MW39-06

MW39-07

MW39-11

MW39-12
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Sediment Analytical Results 
SS-39 (SWMUs 165, 177, 179, and 181) – Missile Fuel Spill Area 
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Supplemental RFI 
Holloman AFB, New Mexico 

 

NMED Soil Screening Level (3)

Analyte (1) Background (2) Residential Industrial Construction 
Worker Val Q

Semi-Volatile Organic Compounds (µg/kg)
Acetophenone NA 1,480,000 1,480,000 1,480,000 2,680
Diethyl phthalate NA 48,900,000 100,000,000 100,000,000 932 J
Dimethyl phthalate NA 100,000,000 100,000,000 100,000,000 1,120 J
Metals (mg/kg)
Barium 84.4 15,600 100,000 60,200 168
Cadmium 1.0 39 564 154 7.31
Chromium, total 24.6 210 (4) 450 (4) 500 (4) 43.2
Lead 12.3 400 800 800 1,430
Mercury -- 6.11 (5) 68.4 (5) 23.8 (5) 0.0516
Silver 0.73 391 5,680 1,550 0.136 J
Notes:
(1)  Sample analyzed for SVOCs (UDMH), aniline, and RCRA metals.  UDMH and aniline not detected.
(2)  Radian, 1992 and 1993.  Background provided for reference only.
(3) Obtained from Table A-1 (NMED, 2006c)
(4) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)
(5) Methyl mercury screening criteria used as a surrogate for mercury

NMED = New Mexico Environment Department
µg/kg =  micrograms per kilogram
mg/kg = milligrams per kilogram
-- = not detected
NA = not analyzed
ft = feet
UDMH = unsymmetrical dimethylhydrazine
Val = validated result
Q = data qualifier
J = estimated positive detection 

Bolded and italicized  value indicates analyte concentration exceeds NMED residential and industrial SSL 

SD39-01
19-May-2006
0.00-1.00 ft.
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Soil Analytical Results 
SS-39 (SWMUs 165, 177, 179, and 181) – Missile Fuel Spill Area 
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Supplemental RFI 
Holloman AFB, New Mexico 

 

NMED Soil Screening Levels (3)

Analyte (1) Background (2) Residential Industrial Construction 
Worker Val Q Val Q Val Q Val Q Val (4) Q (4) Val Q Val Q

Metals (mg/kg)
Arsenic 6.90 3.90 17.70 85.2 0.228 U 0.228 U 0.228 U 0.228 U 0.228 U 0.228 U 0.228 U
Barium 84.4 15,600 100,000 60,200 25.6 19.9 124 70.7 78.8 19.6 11.5
Cadmium 1.0 39.0 564 154 2.25 0.0795 U 36.3 23.4 50.7 0.0795 U 0.0795 U
Chromium, total 24.6 210 (5) 450 (5) 500 (5) 16.9 3.01 178 287 290 0.528 J 0.615 J
Lead 12.3 400 800 800 18.8 0.65 U 342 177 612 0.65 U 0.65 U
Mercury -- 6.11 (6) 68.4 (6) 23.8 (6) 0.0879 0.0088 U 0.435 0.0802 0.0625 0.0088 U 0.0088 U
Silver 0.73 391 5,680 1,550 0.787 0.834 6.34 0.0444 U 0.0444 U 0.991 0.536

NMED Soil Screening Levels (3)

Analyte (1) Background (2) Residential Industrial Construction 
Worker Val Q Val Q Val Q Val Q

Metals (mg/kg)
Arsenic 6.90 3.90 17.70 85.2 8.27 0.228 U 0.228 U 0.228 U
Barium 84.4 15,600 100,000 60,200 36.8 21.6 64.4 33.1
Cadmium 1.0 39.0 564 154 0.294 0.0795 U 0.0795 U 0.0795 U
Chromium, total 24.6 210 (5) 450 (5) 500 (5) 10.4 3.82 6.48 4.38
Lead 12.3 400 800 800 102 53 20.7 5.05
Mercury -- 6.11 (6) 68.4 (6) 23.8 (6) 0.0095 J 0.0088 U 0.0094 J 0.0088 U
Silver 0.73 391 5,680 1,550 0.994 1.09 0.0444 U 0.473
Notes:
(1)  Samples analyzed for UDMH, aniline, and RCRA metals.  UDMH and aniline not detected.
(2)  Radian, 1992 and 1993.  Background provided for reference only.
(3) Obtained from Table A-1 (NMED, 2006c)
(4) Duplicate
(5) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)
(6) Methyl mercury screening criteria used as a surrogate for mercury

NMED = New Mexico Environment Department
mg/kg = milligrams per kilogram
ft = feet
Val = validated result
Q = data qualifier
U = non-detect result, value presented indicates reporting limit
J = estimated positive detection 
UDMH = unsymmetrical dimethylhydrazine
-- = not detected

Bolded value indicates analyte concentration exceeds NMED residential SSL

8.00-10.00 ft.2.00-4.00 ft. 2.00-4.00 ft. 9.00-10.00 ft.

SB39-17SB3901R SB3902R

8.00-10.00 ft.
18-May-200618-May-2006 18-May-2006

8.00-10.00 ft. 2.00-4.00 ft.

HA3902R
18-May-2006 18-May-2006

HA3901R

7.00-8.00 ft. 2.00-4.00 ft. 8.00-9.00 ft.2.00-4.00 ft.
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Supplemental RFI 
Holloman AFB, New Mexico 

 

Boring Information

Well ID
Installation 

Date Northing Easting
Top of 
Casing

Top of 
Monument 

(TOM) Ground

Borehole 
diameter 

(in)
Bottom of 

Boring
Bottom of 

Well

PVC 
diameter 

(in)

Length of 
Riser Pipe 

(ft)

Screen 
slot size 

(in)
Length of 
Screen (ft) Top Bottom 

Date of 
Development

MW39-01 9/25/1991 685830.382 1671298.192 4061.89 4061.89 4059.92 7.5 28 27.5 2 20.25 0.01 9.5 17.75 27.25 NP
MW39-02 9/25/1991 685113.105 1670479.976 4053.06 4052.85 4051.42 7.5 25.5 24.5 2 17.45 0.01 9.5 14.75 24.25 NP
MW39-03 9/25/1991 685124.020 1670833.302 4042.71 4042.36 4040.20 7.5 14 14 2 6.75 0.01 9.5 4.25 13.75 NP
MW39-04 9/25/1991 685319.268 1671156.831 4055.48 4055.14 4053.56 7.5 24 23.1 2 15.55 0.01 9.5 13.35 22.85 NP
MW39-05 6/14/2006 684944.840 1669838.805 4038.53 4038.46 4035.84 6.25 15.33 15.33 2 Not specified 0.01 10 5.0 15 6/17/2006
MW39-06 6/13/2006 684858.132 1670521.449 4040.88 4040.78 4037.41 6.25 16.80 16.3 2 3.33 0.01 10 6.0 16 6/15/2006
MW39-06D 6/13/2006 684846.261 1670531.067 4040.23 4040.14 4037.07 6.25 26.80 26.8 2 3.13 0.01 10 16.5 26.5 6/17/2006
MW39-07 6/14/2006 684804.006 1671083.811 4040.13 4040.20 4037.05 6.25 14.78 14.78 2 3.07 0.01 10 4.7 14.4 6/16/2006
MW39-08 Event(4) 684654.799 1670377.331 NA NA 4034.05 3 10 10 2 5 0.01 5 5.0 10 Event
MW39-09 Event(4) 684612.479 1670592.700 NA NA 4034.09 3 10 10 2 5 0.01 5 5.09 10.09 Event
MW39-10 Event(4) 684650.942 1670853.498 NA NA 4034.20 3 10 10 2 5 0.01 5 0.2 5.02 Event
MW39-11 Event(4) 684669.596 1670101.079 NA NA 4034.11 3 10 10 2 5 0.01 5 0.5 10.5 Event
MW39-12 Event(4) 684691.675 1669910.951 NA NA 4033.75 3 10 10 2 5 0.01 5 0.8 10.8 Event

Notes:
(1) NAD 83 State Plane New Mexico C Grid
(2) NAVD 88
(3) Includes stickup
(4) Installed every sampling event

NAD 83 = North American Datum 1983
NAVD 88 = North American Vertical Datum 1988
PVC = polyvinyl chloride
Sch = Schedule
ft = feet
in = inches
bgs = below ground surface
msl = mean sea level
ID = identification
NP = not provided

Survey Information Well Construction Information
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Supplemental RFI and January 2007 Groundwater Compliance Long Term Monitoring 
Holloman AFB, New Mexico 

 

U.S. EPA NMGWQ 
Analyte Background (1) MCL(2) Standard(2)(3) Val Q Val Q Val Q Val Q Val Q Val Q Val(4) Q(4)

Volatile Organic Compounds (ug/L)
1-Bromo-4-Fluorobenzene (4-Bromofluorobenzene) NA -- -- NA 48 NA 44.8 NA 47.2 47.3
1,1-Dichloroethane NA -- 25 0.0299 U 1 U 0.0299 U 1 U 0.03 J 1 U 1 U
1,1-Dichloroethene NA 7 5 0.0736 U 0.54 J 0.0736 U 1 U 2.02 1.83 1.88
Acetone NA -- -- 0.854 U 10 UJ 0.854 U 10 UJ 0.854 U 10 UJ 10 UJ
Benzene NA 5 10 0.0495 U 1 U 0.07 J 1 U 0.09 J 1 U 1 U
Bromodichloromethane NA -- -- 0.0651 U 1 U 0.0651 U 1 U 0.14 J 1 U 1 U
Bromoform NA -- -- 0.0859 U 1 U 0.0859 U 1 U 0.0859 U 1 U 1 U
Carbon tetrachloride NA 5 10 3.13 3.08 0.121 U 1 U 1.51 1.93 1.88
Chlorobenzene NA 100 -- 0.0217 U 1 U 0.03 J 1 U 0.0217 U 1 U 1 U
Chloroform NA -- 100 1.38 1.44 0.0475 U 1 U 2.85 2.52 2.52 J
Chloromethane NA -- -- 0.23 U 1 U 0.23 U 1 U 0.37 J 1 U 1 U
cis-1,2-Dichloroethene NA 70 -- 0.101 U 1 U 0.101 U 1 U 0.12 J 1 U 1 U
Dibromofluoromethane NA -- -- NA 52.4 NA 53.5 NA 51.9 51.6
m,p-Xylene (sum of isomers) NA 10,000(5) 620(5) 0.04 J 1 U 1 U 1 U 1 U 1 U 1 U
Methylene chloride NA -- 100 0.689 U 5 U 0.689 U 5 U 0.689 U 5 U 5 U
Toluene-D8 NA 1,000 750 NA 47.2 NA 46.5 NA 46.9 46.8
Trichloroethene (TCE) NA 5 100 13.3 19.8 25 20.4 366 J 219 219 J
Metals (ug/L)
Arsenic 72.3 10 100 NA 5 U NA 5 U NA 5 U 5 U
Barium 929 2,000 1,000 NA 14 NA 19 NA 37 26 J
Chromium, total 234 100 50 NA 14 NA 5 U NA 5 U 5 U
Lead 19.9 15 50 NA 5 U NA 5 U NA 5 U 5 U
Filtered Metals (ug/L)
Arsenic (Filtered) 35.4 10 100 R (7) 5 U R (7) 5 U R (7) 5 U 5 U
Barium (Filtered) 85.2 2,000 1,000 R (7) 14 J R (7) 15 J R (7) 12 J 12 J
Cadmium (Filtered) 7.4 5 10 R (7) 1 UJ R (7) 1 UJ R (7) 1 UJ 1 UJ
Chromium, total (Filtered) 7.2 100 50 R (7) 7 J R (7) 5 UJ R (7) 5 UJ 5 UJ
Selenium (Filtered) 85.3 50 50 R (7) 10 UJ R (7) 10 UJ R (7) 10 UJ 10 UJ
Silver (Filtered) 6.7 -- 50 R (7) 2 UJ R (7) 2 UJ R (7) 2 UJ 2 UJ
Perchlorate (ug/L)
Perchlorate NA -- <24.5(6) 12 75 U 29 600 U 37 300 U 300 U
Other Compounds (mg/L)
TDS NA -- 1,000 16,300 15,700 69,400 83,900 32,500 35,500 NA

Notes
(1) Radian, 1992 and 1993.  Background provided for reference only.
(2) US EPA MCLs and NMGWQ standards are provided for refernce only since TDS exceeds 10,000 mg/L
(3) NMAC 20.6.2.3103
(4) Duplicate
(5) Total xylenes EPA MCL and NMGWQ Standard used as surrogate for m,p-Xylene
(6) Human Health Medium Specific Screening Levels 2007 (EPA Reg VI, 2007)
(7) Dissolved metals data rejected (see Section 4.7.4)

µg/L = micrograms per liter
mg/L = milligrams per liter
TDS = total dissolved solids
Val = analytical result
Q = data qualifier
J = positive detection, value between RL and the MDL
U = non-detect result
NA = not analyzed
-- = not applicable; not detected
MDL = method detection limit
RL = reporting limit
U.S. EPA = U.S. Environmental Protection Agency
MCL = Maximum Contaminant Level
NMGWQ = New Mexico Groundwater Quality
NMAC = New Mexico Administrative Code

Bolded value indicates analyte concentration exceeds U.S. EPA MCL
Italicized  value indicates analyte concentration exceeds NMGWQ standard
Bolded and italicized  value indicates analyte concentration exceeds U.S. EPA MCL and NMGWQ standard

MW39-06
15-Jul-2006 17-Jan-2007

MW39-02 MW39-05
13-Jul-2006 18-Jan-2007 13-Jul-2006 17-Jan-2007
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Supplemental RFI and January 2007 Groundwater Compliance Long Term Monitoring 
Holloman AFB, New Mexico 

 

U.S. EPA NMGWQ 
Analyte Background (1) MCL(2) Standard(2)(3) Val Q Val Q Val Q Val Q Val Q Val Q

Volatile Organic Compounds (ug/L)
1-Bromo-4-Fluorobenzene (4-Bromofluorobenzene) NA -- -- NA 43.4 NA 45.5 NA 43.8
1,1-Dichloroethane NA -- 25 0.0299 U 1 U 0.0299 U 1 U 0.0299 U 1 U
1,1-Dichloroethene NA 7 5 0.24 J 1.42 0.0736 U 1 U 0.0736 U 1 U
Acetone NA -- -- 1.88 J 10 UJ 0.854 U 10 UJ 0.854 U 10 UJ
Benzene NA 5 10 0.09 J 1 U 0.0495 U 1 U 1 U 1 U
Bromodichloromethane NA -- -- 0.0651 U 1 U 0.0651 U 1 U 0.0651 U 1 U
Bromoform NA -- -- 0.0859 U 1 U 0.0859 U 1 U 0.0859 U 1 U
Carbon tetrachloride NA 5 10 0.121 U 1 U 0.121 U 1 U 0.121 U 1 U
Chlorobenzene NA 100 -- 0.04 J 1 U 1 U 1 U 1 U 1 U
Chloroform NA -- 100 0.27 J 0.65 J 0.11 J 1 U 0.23 J 1 U
Chloromethane NA -- -- 0.23 U 0.51 J 0.23 U 1 U 0.23 U 1 U
cis-1,2-Dichloroethene NA 70 -- 0.101 U 1 U 0.101 U 1 U 0.101 U 1 U
Dibromofluoromethane NA -- -- NA 51.7 NA 51.7 NA 52.8
m,p-Xylene (sum of isomers) NA 10,000(5) 620(5) 1 U 1 U 1 U 1 U 1 U 1 U
Methylene chloride NA -- 100 0.689 U 5 U 0.689 U 5 U 0.689 U 5 U
Toluene-D8 NA 1,000 750 NA 45.4 NA 45.9 NA 45.6
Trichloroethene (TCE) NA 5 100 113 464 J 0.37 J 1.55 49.6 38.9
Metals (ug/L)
Arsenic 72.3 10 100 NA 17 5 U 5 U NA 5 U
Barium 929 2,000 1,000 NA 17 J 19 44 NA 60
Chromium, total 234 100 50 NA 5 U 1.4 U 5 U NA 5 U
Lead 19.9 15 50 NA 5 U 1.6 UJ 5 U NA 5 U
Filtered Metals (ug/L)
Arsenic (Filtered) 35.4 10 100 R (7) 5 U R (7) 5 U R (7) 5 U
Barium (Filtered) 85.2 2,000 1,000 R (7) 17 J R (7) 9 J R (7) 11 J
Cadmium (Filtered) 7.4 5 10 R (7) 1 UJ R (7) 1 UJ R (7) 1 UJ
Chromium, total (Filtered) 7.2 100 50 R (7) 5 UJ R (7) 5 UJ R (7) 5 UJ
Selenium (Filtered) 85.3 50 50 R (7) 10 UJ R (7) 10 UJ R (7) 10 UJ
Silver (Filtered) 6.7 -- 50 R (7) 2 UJ R (7) 2 UJ R (7) 2 UJ
Perchlorate (ug/L)
Perchlorate NA -- <24.5(6) 35 600 U 100 300 U 59 600 U
Other Compounds (mg/L)
TDS NA -- 1,000 119,000 110,000 57,300 66,200 102,000 105,000

Notes
(1) Radian, 1992 and 1993.  Background provided for reference only.
(2) US EPA MCLs and NMGWQ standards are provided for refernce only since TDS exceeds 10,000 mg/L
(3) NMAC 20.6.2.3103
(4) Duplicate
(5) Total xylenes EPA MCL and NMGWQ Standard used as surrogate for m,p-Xylene
(6) Human Health Medium Specific Screening Levels 2007 (EPA Reg VI, 2007)
(7) Dissolved metals data rejected (see Section 4.7.4)

µg/L = micrograms per liter
mg/L = milligrams per liter
TDS = total dissolved solids
Val = analytical result
Q = data qualifier
J = positive detection, value between RL and the MDL
U = non-detect result
NA = not analyzed
-- = not applicable; not detected
MDL = method detection limit
RL = reporting limit
U.S. EPA = U.S. Environmental Protection Agency
MCL = Maximum Contaminant Level
NMGWQ = New Mexico Groundwater Quality
NMAC = New Mexico Administrative Code

Bolded value indicates analyte concentration exceeds U.S. EPA MCL
Italicized  value indicates analyte concentration exceeds NMGWQ standard
Bolded and italicized  value indicates analyte concentration exceeds U.S. EPA MCL and NMGWQ standard

MW39-06D MW39-07 MW39-08
13-Jul-2006 18-Jan-2007 12/14-Jul-2006 18-Jan-2007 14-Jul-2006 18-Jan-2007
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Supplemental RFI and January 2007 Groundwater Compliance Long Term Monitoring 
Holloman AFB, New Mexico 

 

U.S. EPA NMGWQ 
Analyte Background (1) MCL(2) Standard(2)(3) Val Q Val(4) Q(4) Val Q Val Q Val Q Val Q Val Q

Volatile Organic Compounds (ug/L)
1-Bromo-4-Fluorobenzene (4-Bromofluorobenzene) NA -- -- NA NA 42.8 J NA 43.4 NA 42.9
1,1-Dichloroethane NA -- 25 0.0299 U 0.0299 U 1 UJ 0.0299 U 1 U 0.0299 U 1 U
1,1-Dichloroethene NA 7 5 0.0736 U 0.0736 U 1 UJ 0.0736 U 1 U 0.0736 U 1 U
Acetone NA -- -- 10 U 10 U 10 UJ 10 U 10 UJ 3.12 J 10 UJ
Benzene NA 5 10 1 U 1 U 1 UJ 0.0495 U 1 U 0.06 J 1 U
Bromodichloromethane NA -- -- 0.0651 U 0.0651 U 1 UJ 0.0651 U 1 U 0.0651 U 1 U
Bromoform NA -- -- 0.16 J 0.0859 U 1 UJ 0.0859 U 1 U 0.0859 U 1 U
Carbon tetrachloride NA 5 10 0.121 U 0.121 U 1 UJ 0.121 U 1 U 0.121 U 1 U
Chlorobenzene NA 100 -- 1 U 1 U 1 UJ 1 U 1 U 0.03 J 1 U
Chloroform NA -- 100 0.0475 U 0.0475 U 1 UJ 0.0475 U 1 U 0.0475 U 1 U
Chloromethane NA -- -- 0.37 J 0.37 J 0.59 J 0.34 J 1 U 0.36 J 0.43 J
cis-1,2-Dichloroethene NA 70 -- 0.101 U 0.101 U 1 UJ 0.101 U 1 U 0.25 J 1 U
Dibromofluoromethane NA -- -- NA NA 52.1 J NA 52.4 NA 52.2
m,p-Xylene (sum of isomers) NA 10,000(5) 620(5) 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U
Methylene chloride NA -- 100 0.689 U 0.689 U 0.58 J 0.689 U 5 U 0.689 U 5 U
Toluene-D8 NA 1,000 750 NA NA 44.7 J NA 45.4 NA 45.3
Trichloroethene (TCE) NA 5 100 0.0495 U 0.06 J 1 UJ 0.0495 U 1 U 44.1 31.3
Metals (ug/L)
Arsenic 72.3 10 100 NA NA 5 U NA 5 U NA 5 U
Barium 929 2,000 1,000 NA NA 277 NA 11 NA 11
Chromium, total 234 100 50 NA NA 5 U NA 5 U NA 5 U
Lead 19.9 15 50 NA NA 38 NA 5 U NA 5 U
Filtered Metals (ug/L)
Arsenic (Filtered) 35.4 10 100 R (7) R (7) 5 U R (7) 5 U R (7) 5 U
Barium (Filtered) 85.2 2,000 1,000 R (7) R (7) 6 J R (7) 9 J R (7) 9 J
Cadmium (Filtered) 7.4 5 10 R (7) R (7) 1 UJ R (7) 1 UJ R (7) 1 UJ
Chromium, total (Filtered) 7.2 100 50 R (7) R (7) 5 UJ R (7) 5 UJ R (7) 5 UJ
Selenium (Filtered) 85.3 50 50 R (7) R (7) 10 UJ R (7) 10 UJ R (7) 10 UJ
Silver (Filtered) 6.7 -- 50 R (7) R (7) 2 UJ R (7) 2 UJ R (7) 2 UJ
Perchlorate (ug/L)
Perchlorate NA -- <24.5(6) 110 130 600 U 130 600 U 130 750 U
Other Compounds (mg/L)
TDS NA -- 1,000 107,000 110,000 131,000 106,000 112,000 124,000 141,000

Notes
(1) Radian, 1992 and 1993.  Background provided for reference only.
(2) US EPA MCLs and NMGWQ standards are provided for refernce only since TDS exceeds 10,000 mg/L
(3) NMAC 20.6.2.3103
(4) Duplicate
(5) Total xylenes EPA MCL and NMGWQ Standard used as surrogate for m,p-Xylene
(6) Human Health Medium Specific Screening Levels 2007 (EPA Reg VI, 2007)
(7) Dissolved metals data rejected (see Section 4.7.4)

µg/L = micrograms per liter
mg/L = milligrams per liter
TDS = total dissolved solids
Val = analytical result
Q = data qualifier
J = positive detection, value between RL and the MDL
U = non-detect result
NA = not analyzed
-- = not applicable; not detected
MDL = method detection limit
RL = reporting limit
U.S. EPA = U.S. Environmental Protection Agency
MCL = Maximum Contaminant Level
NMGWQ = New Mexico Groundwater Quality
NMAC = New Mexico Administrative Code

Bolded value indicates analyte concentration exceeds U.S. EPA MCL
Italicized  value indicates analyte concentration exceeds NMGWQ standard
Bolded and italicized  value indicates analyte concentration exceeds U.S. EPA MCL and NMGWQ standard

MW39-11MW39-09 MW39-10
14-Jul-2006 18-Jan-2007 14-Jul-2006 18-Jan-2007 13/14-Jul-2006 18-Jan-2007
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Supplemental RFI and January 2007 Groundwater Compliance Long Term Monitoring 
Holloman AFB, New Mexico 

 

U.S. EPA NMGWQ 
Analyte Background (1) MCL(2) Standard(2)(3) Val Q Val Q

Volatile Organic Compounds (ug/L)
1-Bromo-4-Fluorobenzene (4-Bromofluorobenzene) NA -- -- NA 42.3
1,1-Dichloroethane NA -- 25 0.0299 U 1 U
1,1-Dichloroethene NA 7 5 0.0736 U 1 U
Acetone NA -- -- 0.854 U 10 UJ
Benzene NA 5 10 0.0495 U 1 U
Bromodichloromethane NA -- -- 0.0651 U 1 U
Bromoform NA -- -- 0.0859 U 1 U
Carbon tetrachloride NA 5 10 0.121 U 1 U
Chlorobenzene NA 100 -- 0.0217 U 1 U
Chloroform NA -- 100 0.0475 U 1 U
Chloromethane NA -- -- 0.28 J 0.42 J
cis-1,2-Dichloroethene NA 70 -- 0.101 U 1 U
Dibromofluoromethane NA -- -- NA 53.8
m,p-Xylene (sum of isomers) NA 10,000(5) 620(5) 1 U 1 U
Methylene chloride NA -- 100 0.689 U 5 U
Toluene-D8 NA 1,000 750 NA 45.4
Trichloroethene (TCE) NA 5 100 2.6 2.01
Metals (ug/L)
Arsenic 72.3 10 100 NA 5 U
Barium 929 2,000 1,000 NA 143
Chromium, total 234 100 50 NA 5 U
Lead 19.9 15 50 NA 5 U
Filtered Metals (ug/L)
Arsenic (Filtered) 35.4 10 100 R (7) 5 U
Barium (Filtered) 85.2 2,000 1,000 R (7) 9 J
Cadmium (Filtered) 7.4 5 10 R (7) 1 UJ
Chromium, total (Filtered) 7.2 100 50 R (7) 5 UJ
Selenium (Filtered) 85.3 50 50 R (7) 10 UJ
Silver (Filtered) 6.7 -- 50 R (7) 2 UJ
Perchlorate (ug/L)
Perchlorate NA -- <24.5(6) 110 750 U
Other Compounds (mg/L)
TDS NA -- 1,000 136,000 140,000

Notes
(1) Radian, 1992 and 1993.  Background provided for reference only.
(2) US EPA MCLs and NMGWQ standards are provided for refernce only since TDS exceeds 10,000 mg/L
(3) NMAC 20.6.2.3103
(4) Duplicate
(5) Total xylenes EPA MCL and NMGWQ Standard used as surrogate for m,p-Xylene
(6) Human Health Medium Specific Screening Levels 2007 (EPA Reg VI, 2007)
(7) Dissolved metals data rejected (see Section 4.7.4)

µg/L = micrograms per liter
mg/L = milligrams per liter
TDS = total dissolved solids
Val = analytical result
Q = data qualifier
J = positive detection, value between RL and the MDL
U = non-detect result
NA = not analyzed
-- = not applicable; not detected
MDL = method detection limit
RL = reporting limit
U.S. EPA = U.S. Environmental Protection Agency
MCL = Maximum Contaminant Level
NMGWQ = New Mexico Groundwater Quality
NMAC = New Mexico Administrative Code

Bolded value indicates analyte concentration exceeds U.S. EPA MCL
Italicized  value indicates analyte concentration exceeds NMGWQ standard
Bolded and italicized value indicates analyte concentration exceeds U.S. EPA MCL and NMGWQ standard

MW39-12
18-Jan-200713/14-Jul-2006
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Supplemental RFI and January 2007 Groundwater Compliance Long Term Monitoring 
Holloman AFB, New Mexico 

 

6E+06 6E+06 6E+06 6E+06 6E+06 6E+06 D6E240388 D6G140204 D6G14155 D6G15115 D6G18345 D6G18347 D6G22231
HGLHA3901R-0204 X X
HGLHA3901R-0708 X X
HGLHA3902R-0204 X X
HGLHA3902R-0809 X X
HGLSB3901R-0204 X X
HGLSB3901R-0810 X X
HGLSB3902R-0204 X X
HGLSB3902R-0910 X X
HGLSB39-17-0204 X X
HGLSB39-17-0910 X X
HGLSBSDUP06 X X

Sediment HGLSD39-01-0001 X X
HGLMW39-02 X
HGLMW39-02B X X X
HGLMW39-05 X X X
HGLMW39-06 X X X
HGLMW39-06D X X X
HGLMW39-06UDMH X
HGLMW39-07 X X X X
HGLMW39-08 X X X
HGLMW39-09 X X X
HGLGWDUP10 X X X
HGLMW39-10 X X X
HGLMW39-11 X X X X
HGLMW39-11UDMH X
HGLMW39-12 X X X X

Sample Identification:
Soil

SAMPLE DELIVERY GROUP

Groundwater
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Table 4.14 
SS-39 Summary of Analyte Exceedances by Media 

SS-39 (SWMUs 165, 177, 179, and 181) – Missile Fuel Spill Area 
Supplemental RFI 

Holloman AFB, New Mexico 
 

Residential SSL Industrial SSL Construction Worker 
SSL U.S. EPA MCLs(1) NMGWQ(1)

Sediment Lead Lead Lead -- --

Soil 

Tetrachloroethene, 
Trichloroethene, D-TPH, 

Arsenic, Cadmium, 
Chomium (total), Lead

Tetrachloroethene, 
Trichloroethene, D-TPH, 

Arsenic, Lead
Trichloroethene, Lead -- --

Groundwater -- -- --

1,1,1-Trichloroethane,    
1,1-Dichloroethene, 

Carbon tetrachloride, 
Trichloroethene, Vinyl 

chloride, Cadmium, Lead, 
Nitrate/Nitrite

1,1,1-Trichloroethane,    
1,1-Dichloroethene, 

Trichloroethene, Vinyl 
chloride, Perchlorate, 
Nitrate/Nitrite, TDS, 
Chloride, Sulfate, 

Fluoride, 

Notes:
(1)  U.S. EPA MCLs and NMGWQ standards are provided for refernce only in cases where TDS exceeds 10,000 mg/L

SSL = soil screening level
U.S. EPA = U.S. Environmental Protection Agency
MCL = Maximum Contaminant Level
NMGWQ = New Mexico Groundwater Quality 
PCB = polychlorinated biphenyl
TCE = trichloroethene
TDS = total dissolved solids
D-TPH = diesel-range total petroleum hydrocarbons
-- = not applicable

Soil and Terrestrial Sediment Groundwater
MEDIA
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5.0 SD-27 (SWMU 141) – PAD 9 WASHRACK AREA 

5.1 LOCATION 

SD-27, the Pad 9 Washrack Area (SWMU 141), is located east of Taxiway F near former 
Building 882.  The site is located within the airfield, significantly limiting unauthorized access.  
The location of SD-27 with respect to the surrounding facility is shown on Figure 2.1.  An 
aerial photograph of SD-27 is provided as Figure 5.1.   

5.2 SITE DESCRIPTION 

SD-27 is an inactive washrack that consists of a circular concrete pad with sump and drainage 
gallery.  The drainage gallery/sump discharged accumulated wash water to a former drainage 
pit, located approximately 215 feet south of the concrete pad via an underground discharge 
pipe.  The washrack concrete pad is approximately 150 feet in diameter and appears to be in 
relatively good condition, with only a few fractures and cracks evident.  No petroleum or 
unusual stains were observed on the pad during supplemental RFI field activities.  The 
concrete pad is connected to Taxiway F by a partially degraded asphalt service road.  The 
sump, a 4 foot wide, 7 foot long, and 1 to 1.5 foot deep pit, was constructed of concrete and 
covered with a thick steel grate.  Prior to supplemental RFI field activities, the sump and 
associated drainage gallery, a .5-foot wide, 0.5-foot deep concrete-lined trough running the 
radius of the concrete wash rack, was nearly filled with accumulated sediment, grasses, and a 
cactus.  Upon removal of the accumulated sediment, the base of the sump was determined to 
be in good condition.  No soil staining, unusual solids or liquids, or unknown odors were 
noted in the sediment contained within the former sump and concrete trench.   
 
In the center of the sump floor, a broken floor drain was present.  The floor drain is believed 
to connect the sump to the former drainage pit via an underground discharge pipe.  The drain 
inlet was broken and filled-in with sediment.  The outlet of the discharge pipe, located in the 
former drainage pit, was not observed during the supplemental RFI site inspection.  The 
former drainage pit was described in previous reports as being approximately 50 feet in 
diameter, 12 feet deep and unlined.  At the time of the supplemental RFI site inspection, the 
drainage pit had been backfilled to within 2 to 3 feet of grade.  The backfilled pit supported a 
thick concentration of shrubs which were trimmed down prior to field sampling activities.  No 
unusual stains or odors were noted on the surface soils within or around the former drainage 
pit.  A partially standing fence surrounds the drainage pit.  No surface expression of the only 
building formerly present onsite, Building T884, was observed during the supplemental RFI 
field event.    
 
The area immediately surrounding SD-27 is unpaved, undeveloped and currently used as a 
safety buffer for Base runway operations.  An active taxiway, Taxiway F, is located 
approximately 200 feet west of the SWMU.   
 
Due to security issues associated with USAF operations, no photographs of SD-27 were 
permitted. 
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5.3 WASTE HISTORY 

The Pad 9 washrack was used to wash down drones and manned aircraft that had flown 
through clouds of nuclear blast materials in the late 1940s and early 1950s.  Wash water would 
collect in the sump and discharge via the discharge pipe to the discharge pit (Radian, 1993).  
No information on the exact year when washrack activities ceased at SD-27 was obtained.  
However, according to former military personnel, no aircraft maintenance activities have 
occurred at SD-27 since the cessation of washing down potentially radioactive contaminated 
drones and manned aircraft (Radian, 1993).  

5.4 ENVIRONMENTAL SETTING 

5.4.1 Topography 

SD-27, Pad 9, is located in a generally flat portion of the Base, although an overall 
southwestwardly dip is present.  The drainage pit represents the lowest topographic feature 
on or near SD-27.  The base of the pit is extremely hummocky reflecting former backfilling 
activities.   

5.4.2 Surface Water 

No surface water bodies or surface water drainage features are present within, crossing, or 
lie adjacent to SD-27.  No surface water was observed within the washrack sump, the 
drainage ditch, or within the former discharge pit.  Precipitation falling onto the unpaved soil 
surrounding the site will most likely either evaporate or infiltrate into the subsurface soil.  
No visual evidence of overland flow was observed immediately surrounding the site.  
Precipitation falling on the paved portion of SD-27 will evaporate, infiltrate into the 
subsurface along the few observed cracks and fractures, or, if a sufficient amount of 
precipitation fell on the concrete-paved area, discharge as overland flow to the sump, 
drainage gallery, or surrounding unpaved areas. 

5.4.3 Soils 

The soils beneath SD-27 are classified by the USDA Soil Conservation Service as belonging 
to the well-drained, sandy loam and gypsum of the Holloman-Gypsum Land-Yesum complex 
(USDA, 1981).  The soils of this association are formed from alluvial and eolian gypsiferous 
sediments.  The Holloman unit makes up about 35% of the complex and is described as 
being a light brown to pink, very fine, sandy loam with high gypsum content.  The soil is 
moderately permeable, calcareous, and mildly to moderately alkaline.  The Gypsum land unit 
makes up about 30% of the complex and is described as being a soft to hard white gypsum, 
typically overlain by less than one inch of very fine, sandy loam.  The Yesum unit, which 
makes up 20% of the complex, is light brown to pinkish-white, very fine sandy loam that is 
also high in gypsum.  The Yesum unit is moderately permeable, calcareous, and mildly 
alkaline (USDA, 1981). 
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5.4.4 Geology 

Site-specific geologic information was obtained from soil borings completed during this 
investigation as well as from a PA/ SI.  Lithologic logs of soil borings completed for this 
supplemental RFI are included in Appendix B.  Boring logs generated from borings 
completed for the previous investigations can be obtained from the previous investigation 
reports.   
 
Based on a review of the boring logs, the soil beneath SD-27 is very heterogeneous.  No 
single lithologic unit was observed to be continuous across the site.  During a previous 
investigation, a 1- to 2-foot thick clay lens was encountered within the first 5 feet of soil 
beneath the eastern portion of SD-27.  This continuous unit was not observed in any of the 
supplemental RFI borings.   
 
Supplement RFI borings completed through or in the immediate vicinity of the concrete pad 
encountered soil composed primarily of silty, very fine- to medium-grained sand.  In 
addition, these borings encountered refusal between 8.5 and 13 feet bgs.  No subsurface 
obstructions were observed to result in borehole refusal.  South of the concrete pad, 
subsurface soils encountered consisted primarily of sands, silts, sandy clay and clay south.  
Borings completed south of the pad were advance to a maximum depth of 20 feet bgs without 
encountering refusal.   

5.4.5 Hydrogeology 

Multiple water bearing zones were encountered in the subsurface soils beneath SD-27 
ranging from 5 feet bgs to 20 feet bgs.  The majority of these zones were insufficient in 
yielding water for sampling.  Groundwater of sufficient volume for sampling was not 
encountered beneath the concrete pad prior to borehole refusal (possibly resulting from the 
highly compacted soils encountered in the northern and central portions of the site) at a depth 
of 8.5 to 13 feet bgs.  Within the former drainage pit, groundwater yields sufficient for 
sampling were encountered between 10 and 12 feet bgs.  During previous investigations, 
groundwater was encountered between 5 and 8 feet bgs.  The presence of groundwater at 
shallower depths within and in the vicinity of the former drainage pit and not beneath the 
concrete pad is most likely attributable to the decrease in elevation between the concrete pad 
and the former drainage pit, the increased porosity of the backfill material in the former 
drainage pit, and an overall decrease in the vertical infiltration rate of precipitation beneath 
the concrete pad. 

5.5 PREVIOUS INVESTIGATIONS 

Previous investigations conducted at SD-27 include a radiation soil screening investigation, a 
PA/SI, and a Phase II RI.  A general discussion of the previous investigations, results 
obtained, and associated conclusions are presented below.  Analytical results associated with 
the PA/SI and RI are summarized in Tables 5.1 and 5.2.   
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5.5.1 Radiation Site Screening 

In May 1976, a radiation site screening investigation was conducted on the SD-27 drainage pit.  
No information regarding this investigation was obtained from the Base administrative record; 
rather, the results of the investigation were summarized in the 1993 PA/SI report.  As 
presented in the PA/SI report, the radiation investigation determined that no radiation above 
background was present in the discharge pit soils (Radian, 1994).  Based on the sampling 
results, the drainage pit was backfilled to grade (Radian, 1994).  No additional information on 
the total number or locations of samples collected, radiological analyses performed, or the 
actual radiological analytical results was presented in the PA/SI report. 

5.5.2 Preliminary Assessment/Site Investigation 

The PA/SI was conducted at SD-27 in 1993 and consisted of completing four soil borings 
(designated as BH-27-01 through BH-27-04).  The borings were completed immediately south 
of the concrete pad, within the former drainage pit, and within the footprint of a former 
transformer.  In addition, one background soil boring, BH-27-05, was completed and sampled 
approximately 500 feet north of SD-27.  The locations of the PA/SI soil borings are depicted 
on Figure 5.2.   
 
One soil sample per boring was collected for laboratory analyses, which included gross alpha 
and gross beta (4 samples), PCBs (1 sample), Extractable Fuel Hydrocarbons (1 sample) and 
Purgable Fuel Hydrocarbons (1 sample).  The PA/SI analytical sampling scheme was devised 
to address known or potential contaminants of concern associated with various areas of interest 
(i.e., drainage pit, sump, former transformer location, etc.) present onsite.  The PA/SI 
analytical sampling results are summarized on Table 5.1. 
 
Within the drainage pit (i.e., borings BH-27-02 and BH-27-03), stained soils and fuel odors 
were encountered from 8 to 16 feet bgs, at and below the top of the underlying watertable.  No 
free phase hydrocarbons were noted in the collected soils.  A soil sample collected from the 
stained area contained TPH at 430 micrograms per kilogram (µg/kg), ethylbenzene at 
680 µg/kg, toluene at 51 µg/kg, and xylenes at 2,700 µg/kg.  For the purpose of this 
supplemental RFI, the PA/SI soil analytical results were evaluated against current NMED 
SSLs, which are included on Table 5.1.  None of the reported analyte concentrations exceeded 
applicable NMED SSLs.  Fingerprint analysis of the hydrocarbons identified the TPH as 
kerosene.  The total concentration of both extractable and purgable compounds was 3.8 mg/kg, 
which is several orders of magnitude below current residential (760 mg/kg) and industrial 
(1,810 mg/kg) New Mexico TPH guidelines for kerosene (NMED, 2006a).  Gross alpha and 
beta results were within three times the site-specific background concentration.  No 
groundwater samples were collected as part of the PA/SI report. 

5.5.3 Phase II Remedial Investigation 

After reviewing the PA/SI data, NMED required a Phase II RI to ascertain whether the 
underlying groundwater had been impacted from former site activities.  The Phase II RI was 
conducted in 1994 and consisted of advancing one soil boring (94-27-01R) through the 
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discharge pit to a maximum depth of 16 feet bgs.  Three soil samples were collected from the 
boring for laboratory analysis, one from 10 to 12 feet bgs, one from 12 to 14 feet bgs, and one 
from 14 to 16 feet bgs.  All three soil samples were collected below the top of the underlying 
water bearing unit.  The three samples were analyzed for VOCs, SVOCs, and total recoverable 
petroleum hydrocarbons (TRPH).   
 
Five VOCs, seven SVOCs, and TRPH were detected in the Phase II RI soil samples.  With the 
exception of only a few analytes, analyte maximum concentrations were detected primarily in 
the 10 to 12 foot soil interval while the lowest concentrations were detected in the 12 to 14 foot 
bgs soil interval.  Phase II RI soil analytical data are summarized in Table 5.2.  Although 
human health SSLs have been included in Table 5.2, the Phase II RI soil analytical data should 
not be compared to health-based SSLs since all three soil samples were collected below the 
watertable.  No groundwater samples were collected as part of the Phase II RI.   

5.5.4 Site Close Out Petition 

Based on the results of the PA/SI and RI, Holloman AFB submitted a No Further Action and 
Site Close Out Petition letter for SD-27 (SWMU 141) in December 2001.  In a March 5, 2002 
letter, NMED responded to the NFA petition by requesting additional soil and groundwater 
characterization data.  The following data gaps were identified by NMED (Bhate, 2003): 
 

• The condition of the washrack drainage gallery; 

• The lack of soil and groundwater quality data beneath the washrack drainage 
gallery to determine the presence or absence of hazardous materials; and  

• The lack of soil and groundwater quality data beneath drain pit to determine if 
any hazardous constituents are present in the subsurface directly below the pit. 

5.6 SUPPLEMENTAL RFI ACTIVITIES 

Supplemental RFI activities were conducted at SD-27 in May and June 2006 and in general 
accordance with the NMED-approved Bhate work plan (Bhate, 2003).  A sample analytical 
summary table is included as Table 5.3.   

5.6.1 Drainage Gallery Assessment 

Evaluation of the former drainage gallery required sampling the sediment within the former 
sump, removal of the sediment and visual inspection of the former sump, and the collection of 
subsurface soils beneath the sump.  All drainage gallery assessment activities were conducted 
in May 2006. 

5.6.1.1 Sediment Sampling 

The sediment within the sump was removed using a shovel.  During removal, the sediment was 
field screened with a PID and a Victoreen radiological meter Geiger counter.  No unusual 
odors were detected with the PID, and no radiation readings over background were detected.  
Victoreen readings have been recorded on the SD-27 supplemental RFI boring logs included in 

U.S. Air Force Center for Environmental Excellence 
M:\Projects\AFC_002_037_04_08_05\R05-07.819_new.doc 5-5 HGL   7/25/2007 



HGL—Supplemental RCRA Facility Investigation, DP-30/SD-33, SS-39, and SD-27—Holloman AFB—NM 

 

Appendix B.  In addition, no staining or liquids were observed on the sediment in the former 
sump.  A composite sediment sample, designated HGLSD27-01-0002, was collected from the 
sump and submitted for VOC, SVOC, G-TPH, D-TPH, RCRA metals, and radionuclides.  
Sample compositing was conducted by collecting equal amounts of sediment from random 
locations and depths within the sump.  After sample collection, the excavated sediment was 
stockpiled within plastic and stored onsite until analytical results were obtained to determine 
the ultimate disposition of the sediment.   
 
One VOC, 15 SVOCs, 6 RCRA metals, GRO, and DRO were all detected in the sediment 
sample.  Sediment sample results are summarized on Table 5.4.  Of the analytes detected, only 
benzo(a)pyrene, dibenzo(a,h)anthracene, chromium, and lead were detected at concentrations 
exceeding NMED SSLs.  Benzo(a)pyrene and lead were detected at concentrations exceeding 
NMED residential and industrial SSLs.  Dibenzo(a,h)anthracene and chromium were detected 
at concentrations exceeding residential SSLs.  In addition, radionuclides lead-210, radium-226, 
and radium-228 were detected above U.S. EPA radiological SSLs for direct ingestion of site 
soils.   
 
After removal of the accumulated sediment, the washrack sump was determined to be 
approximately 7 feet long, 4 feet wide and ranged in depth from 1.0 to 1.5 feet below the 
grade of the pad.  The metal grate covering the sump was in good condition.  The sump was 
observed to be constructed of concrete sidewalls and a concrete floor with the floor sloping 
inward from the sidewalls to the center of the sump.  The concrete appeared to be in good 
condition with no cracks or fractures observed.  In addition, no concrete staining was 
observed.  A floor drain covered with a broken cover was present in the center of the sump 
and filled with sediment.   
 
The concrete-lined trench extended from the south end of the concrete slab, sloping towards 
the southern edge of the sump to promote drainage to the sump.  The trench was approximately 
0.5-feet wide and 0.5-feet deep.  A small amount of sediment has accumulated on the floor of 
the trench.  No staining of the trench sidewalls, floor, or sediment was observed and no 
unusual odors noted.  Radiation field screening did not detect radiation above background in 
the trench.   
 
In accordance with the SD-27 workplan, the sediment within the former sump was removed 
and stockpiled within plastic pending analytical results (HGL, 2006b).  Based on the obtained 
analytical data, the sediment was transported off base on September 12, 2006 and disposed as 
non-hazardous material.  A copy of the manifest is presented as Appendix F.  

5.6.1.2 Subsurface Sampling 

After removal of the sediment from the former sump, a DPT drill rig was used to advance a 
soil boring, designated SB-27-01, through the base of the former sump to the underlying 
watertable.  Boring SB-27-01 was completed through the concrete base of the sump just east of 
center.  The boring was to be advanced to 14 feet bgs; however, the borehole refusal was 
encountered at 8.5 feet bgs.  No subsurface obstructions accounting for borehole refusal were 
observed; rather, refusal appears to have resulted from the subsurface lithology, possibly 
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resulting from the compaction of well sorted sands encountered beneath the north and central 
portions of the site.  
 
During borehole advancement, soil samples were continuously collected for lithologic 
characterization, field screening with a PID, and possibly for laboratory analysis.  After 
sampling was completed, the boring was abandoned in accordance with Holloman SOPs.  
Based on field screening results, one soil sample, obtained from 6 to 8 feet bgs, was collected 
from the boring and submitted for VOC, SVOC, RCRA metals, GRO, DRO, and 
radionuclides.  
 
The soil analytical results are summarized on Table 5.5.  Six VOAs, G-TPH, D-TPH, barium, 
chromium, and six radionuclides were all detected in the soil sample collected from boring 
SB27-01.  With the exception of lead-210, none of the detected analytes exceeded NMED 
SSLs.  Lead-210 was detected above the U.S. EPA radionuclides SSL for direct ingestion of 
soil at a concentration of 1.19 picocuries per gram (pCi/g), slightly less than detected in 
sediment sample SD27-01, collected 4 feet above the soil sample.  The data indicate that soils 
beneath the drainage gallery have not been impacted. 

5.6.2 DPT Soil and Groundwater Assessment—Concrete Pad and Drainage Pit 

5.6.2.1 Subsurface Soil Sampling 

Eight soil borings, designated as SB-27-01 through SB-27-08, were advanced within the 
washrack concrete pad, within the former drainage pit, and in the vicinity of the former 
discharge pipe.  Initially, only three soil borings were proposed for assessing the soil and 
groundwater quality in the vicinity of the former drainage pit and discharge pipe.  Soil and 
groundwater samples were anticipated from these three borings as well as boring SB-27-01 
completed as part of the drainage gallery assessment (Section 5.6.1).  However, borehole 
refusals were encountered in two of the borings (SB-27-01 at 8.5 feet bgs and SB-27-04 at 10.5 
feet bgs) prior to reaching the underlying watertable.  Consequently, additional borings SB-27-
05 through SB-27-08 were completed at the site.  Borehole refusal was experienced in both SB-
27-05 (13 feet bgs) and SB-27-06 (11.5 ft bgs) prior to reaching the underlying watertable.  
SB-27-07 was completed to 22.5 feet bgs near the former drainline by abandoning soil 
sampling activities and hydraulically hammering a sampler to the underlying watertable.  The 
remaining boring, SB-27-08, was completed in an inferred hydraulically upgradient location in 
an effort to assess background metals and radionuclides concentrations in groundwater.  The 
locations of the supplemental RFI soil borings are depicted on Figure 5.2. 
 
Continuous soil sampling was conducted for borings SB-27-01 through SB-27-05.  Soil 
sampling was not performed during the advancement of borings SB-27-06 through SB-27-08 
since the goal of these boreholes was to obtain groundwater samples.  The lithologic logging 
data, field screening results, and visual observations were recorded during borehole 
advancement.  Copies of the boring logs are included in Appendix B. 
 
Elevated PID readings and stained soils were observed below 6 feet bgs in borings SB27-02 
and SB27-03.  Consequently, two soil samples from borings SB27-02 and SB27-03 were 
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analyzed for VOCs, SVOCs, RCRA metals, and radionuclides.  The shallower soil sample was 
collected from a soil interval above the watertable which reflected the greatest potential for 
contamination based on field screening results and visual observations.  The deeper soil 
samples were collected at or below the watertable interface in accordance with the Bhate 
workplan.  These samples were collected to evaluate soil quality beneath the watertable, a soil 
zone previously sampled and determined to contain elevated concentrations of TRPH.  With 
respect to borings SB-27-01, SB-27-04, and SB-27-05, refusal was encountered prior to 
reaching the underlying watertable.  Because field screening and visual observations did not 
indicate a preferential contaminated soil interval in the shallow subsurface, the soil interval 
immediately above where refusal was encountered was collected and analyzed for VOCs, 
SVOCs, RCRA metals, and radionuclides.   
 
Soil analytical results are summarized on Table 5.5.  Fourteen VOCs, 3 SVOCs, G-TPH, 
D-TPH, 4 metals (barium, chromium, lead, and silver), 9 radionuclides, and gross 
beta/protons were detected in the site soils.  D-TPH was detected in two samples but exceeded 
the NMED residential and industrial TPH SSLs in only one sample, collected from 11 to 
12 feet bgs in boring SB27-02, located within the former disposal pit.  The 11 to 13 foot bgs 
soil interval was below the watertable but represents the floor of the former disposal pit based 
on previous reports.  Three radionuclides, lead-210, radium-226, and radium-228, exceeded 
U.S. EPA radionuclides SSLs for the direct ingestion of soil.  The exceedances occurred solely 
in boring SB27-02.  Radium-226 was detected above screening value 6 to 8 feet bgs, the top of 
the watertable; while lead-210 and radium-228 were detected in the 11 to 13 foot bgs soil 
sample, the former floor of the disposal pit.  The locations of the soil exceedances, the analytes 
exceeding screening criteria, and the analyte concentrations are presented on Figure 5.3.  In 
summary, soils containing constituents above criteria are located solely within the former 
disposal pit. 

5.6.2.2 Groundwater Sampling 

After soil sampling activities were completed, soil borings SB27-02, SB27-03, SB27-07, and 
SB27-08 were converted into temporary groundwater sampling points using temporary wells.  
The temporary wells were constructed of one-inch diameter, 10-foot long, 0.010-slotted PVC 
well screens flush-jointed with a PVC riser pipe.  The well screens were positioned straddling 
the top of the watertable to determine if free phase hydrocarbons are present on the underlying 
watertable.  Once installed, the temporary wells were left undisturbed for up to several days to 
allow the underlying watertable to re-equilibrate after the well installation process. 
 
A groundwater sample was retrieved from the temporary wells using disposable Teflon-lined 
polyethylene tubing fitted to a peristaltic pump.  The tubing was inserted into the temporary 
well so that the tubing inlet sat approximately ½ between the bottom of the well and the top of 
the watertable.  The temporary wells were then purged and sampled using low flow purging 
and sampling techniques, in accordance with Holloman SOP 8 (Groundwater Sampling for 
Chemical analysis).  One tubing volume of purge water was pumped from the well prior to 
sampling.  After purging the required tubing volume from the temporary wells, the appropriate 
sample bottles were filled using direct filling techniques.  Groundwater samples were analyzed 
for VOCs, SVOCs, RCRA metals (total and dissolved), and radionuclides (total and 
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dissolved).  Dissolved RCRA metals and radionuclides were filtered in the field using a 0.4 
micron in-line filter during the sample collection process.  Groundwater sample collection and 
management was conducted in accordance with SOP 1 (Documentation, Sample Handling, 
Chain-of-Custody, and Shipping) and SOP 8 (Groundwater Sampling for Chemical Analysis).  
SD-27 groundwater sample data sheets are included in Appendix D. 
 
Sixteen VOCs, 8 SVOCs, G-TPH, D-TPH, metals, and radionuclides were detected in the 
groundwater underlying SD-27 at concentrations exceeding the site-specific background 
groundwater sample collected from boring SB27-08.  A summary of the groundwater analytical 
results is included as Table 5.6.  Of the analytes detected, several VOCs (primarily petroleum-
related), D-TPH, lead, dissolved selenium, radium-228 (total and dissolved) were detected at 
concentrations exceeding screening criteria.  Analyte concentrations exceeding screening 
criteria are depicted on Figure 5.4.  All of the non-radionuclide groundwater exceedances were 
detected in groundwater samples collected from the former disposal pit (i.e., boring SB27-02) 
or presumably hydraulically downgradient of the former disposal pit (i.e., boring SB27-03) 
with one exception.  Lead was detected slightly above the U.S. EPA action level (15 µg/L) in 
the groundwater sample collected for boring SB27-07, located presumably hydraulically 
downgradient of the former concrete washrack.  Lead was not detected in the field-filtered 
sample; consequently, the reported lead concentration is most likely attributable to a turbid 
sample.  No other metals were detected in the total or dissolved groundwater samples.   
 
Total and dissolved concentrations of radium-228 were detected above the U.S. EPA MCL in 
groundwater samples collected from borings SB27-03 (total and dissolved radium-228) and 
SB27-07 (total radium-228).  A groundwater sample and duplicate sample were collected from 
boring SB27-03.  Radium-228 was not detected in the groundwater sample, but was detected in 
the duplicate sample at concentrations exceeding screening criteria.  A dissolved radionuclide 
sample was not collected from boring SB27-07 due to poor well yields.   

5.6.3 Investigation Derived Waste Management 

Investigation derived waste (IDW) consisting of drainage gallery sump sediments, soil cuttings, 
decontamination water, and purge groundwater were handled in accordance with Holloman 
AFB SOP 9 (Field Management of Investigation-Derived Waste).  Based on sediment 
analytical results and elevated PID readings, the sediment from the drainage gallery sump and 
the soil cuttings from borings SB27-02 and SB27-03 were removed from Holloman AFB on 
September 12, 2006 and disposed as non-hazardous waste.  A non-hazardous waste manifest of 
the SD-27 IDW is included as Appendix F.    

5.7 ASSESSMENT OF DATA RESULTS 

A general description of the SD-27 data assessment results is provided below.  Detailed 
information regarding the data and assessment findings and responses are included in the data 
validation packages included in Appendix E. 
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Nine soil samples including two duplicate samples, one sediment sample, and six groundwater 
samples including one duplicate sample were submitted for laboratory analysis.  The analytical 
data for the groundwater samples are presented in SDG 6051928, 6052304, 6061925, ARS-06-
01000-GAGB, ARS-06-01001-GAGB, and ARS-06-01184.  The analytical data for the soil and 
sediment samples are presented in SDG 6051928, 6052223, ARS-06-01000-GAGB, and ARS-
06-01001-GAGB.  Table 5.7 identifies the location of sample results by SDG. 

5.7.1 Compound Quantitation and Reported Detection Limits 

Using judgment based upon the information provided and typical calibration procedures, it 
appears as if no quantitation exceeded the typical highest calibration standard for the test, that 
dilutions were reported for samples with high values, and that reporting limits have been 
correctly adjusted for dilutions and extraction amounts.  The reporting limit met method or 
contractual requirements.  All data reviewed were acceptable.  The following minor issues 
were identified and resolved, including: 
 

• The “J” flagging of one fluoranthene and one chromium soil result (in SDG 
6052223) for being reported below the reporting limit but greater than the 
MDL. 

• The ”J“ flagging of the several VOC soil results in (SDG 6051928) for being 
reported at concentration higher than the highest calibration standard.  The 
laboratory reported these values instead of re-analyzing the sample at dilution.  
The “J” flag indicates an estimated value. 

• The “J” flagging of several VOC and lead soil results in SDG 6051928 for 
being reported below the reporting limit but greater than the MDL. 

• The “J” flagging of several VOC and SVOC sediment results in SDG 6051928 
for being reported below the reporting limit but greater than the MDL. 

• The “J” flagging of several VOC, SVOC, D-TPH, and chromium groundwater 
results in SDG 6051928 for being reported below the reporting limit but greater 
than the MDL. 

• The “J” flagging of several VOCs and selenium groundwater results in SDG 
6061925 for being reported below the reporting limit but greater than the MDL. 

5.7.2 Precision and Accuracy 

QC data, including MS / MSD, surrogates, and LCS recoveries were used to assess the 
precision and accuracy for the soil and groundwater samples.  The following minor issues were 
identified and resolved, including: 
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• The “UJ” flagging of a cadmium and lead groundwater result (in SDG 6061925) 
for having recoveries out of criteria in the MS/MSD pair for water samples. 

• The “UJ” flagging of one gross-alpha groundwater result (in SDG ARS-06-
01001) for having a recovery out of criteria in the MS/MSD pair. 

• The “J” flagging of one gross-alpha groundwater result (in SDG ARS-06-
01184) for having a recovery out of criteria in the MS/MSD pair. 

All soil and groundwater samples were properly preserved and analyzed within the required 
holding time.  All initial and continuing calibration QC criteria were reviewed and were 
acceptable. The frequency of analysis and %R of the second source calibration verifications 
were reviewed and determined to be acceptable.  Surrogate spikes were added to all samples, 
QC checks, and blanks as required by the reference method.  All data reviewed were 
acceptable.  

5.7.3 Comparability 

Comparability represents the confidence with which one data set can be compared to another.  
In accordance with the approved QAPP (HGL, 2005b), data are comparable when collection 
techniques, measurement methods, and reporting procedures are equivalent for the samples 
within a sample set.  Implementation of appropriate procedures for sampling and shipping, as 
specified in the QAPP (HGL, 2005b), were performed.  Within the data sets, it was concluded 
that results were comparable to each other. 

5.7.4 Representativeness 

Representativeness was assessed by use of field duplicate and blank samples.  Method and field 
blank samples were analyzed to determine potential contamination from laboratory or shipping 
procedures.  Overall, representativeness was considered satisfactory, except as noted below.   
 

• For VOC analyses in SDG 6052223, nine target analytes were detected in the 
method blank associated with the water samples in QC Batch No. 26849, and 
three target analytes were detected in the method blank for soil samples in QC 
Batch No. 26929.  Six other target analytes were detected in the trip blank 
TB-051706 and four target analytes were detected in trip blank TB051806.  For 
the affected results of sample HGLSB27-05-0708, either the sample result was 
raised to the reporting limit, or the reporting limit was raised to the observed 
value.  

• For VOC analyses in SDG 6051928, several target analytes were detected in the 
six method blanks and the trip blank associated with all samples.  For the 
affected soil and sediment results, either the sample result was raised to the 
reporting limit, or the reporting limit was raised to the observed value. 
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• G-TPH were detected in three method blanks associated with all samples (in 
SDG 6051928) in QC Batches No. 26698, 26781, and 26822.  For the affected 
results of sample HGLSD27-01-0002, the reporting limit was raised to the 
observed value.  

• For VOC analyses in SDG 6061925, nineteen target analytes were detected in 
the method blank associated with the water samples in QC Batch No. 27581, 
two of which were common laboratory contaminants.  Ten target analytes were 
detected in the Trip Blank from June 16, 2006, and seven were detected in the 
Trip Blank from June 17, 2006.  For the affected results, either the sample 
result was raised to the reporting limit, or the reporting limit was raised to the 
observed value. 

5.7.5 Completeness 

Completeness is defined as the percentage of the total number of analytical results requested 
that are judged to be valid, including estimated (J-flagged) values, in accordance with the 
QAPP (HGL, 2005b).  Completeness of the laboratory analysis for the SD-27 samples was 
determined to be 100 percent, within acceptable data quality objective limits.  

5.7.6 Usability 

Based on the data review and validation, the analytical data were determined to be useable for 
their intended purpose. 

5.8 NATURE AND EXTENT OF CONTAMINATION 

A summary of analytes detected at concentrations exceeding screening criteria segregated by 
media is included as Table 5.8. 

5.8.1 Contaminant Distribution 

5.8.1.1 Sediment Contamination 

Sediment within the drainage gallery has been removed and disposed offsite.  The analytical 
data for the sediment showed that, of the analytes detected, only two polynuclear aromatic 
hydrocarbons and two metals (chromium and lead) exceeding residential and/or industrial 
SSLs.  In addition, three radionuclides (lead-210, radium-226, and radium-228) were present 
at concentrations exceeding NMED SSLs for direct ingestion of soil.   
 
Several VOCs, D-TPH, metals, and radionuclides have been detected in the soils within the 
former drainage pit and in the groundwater within the drainage pit and downgradient of the 
washrack and drainage pit.  Based on the presence of these analytes in the sediment within the 
sump, the former washrack is most likely the source of soil and groundwater contamination at 
SD-27. 
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5.8.1.2 Soil Contamination 

Soil contamination (i.e., analyte concentrations above SSLs) has been detected solely within 
the former drainage pit at depths associated with the soil/groundwater interface (i.e., 6 to 10 
feet bgs), the former bottom of the drainage pit (i.e., 11 to 13 feet bgs), and in the soil 
immediately below the former bottom of the drainage pit (i.e., 14 to 16 feet bgs).  
Contaminants detected in the soils at concentrations above criteria include benzene, total 
xylenes, D-TPH, lead-210, radium-226, and radium-228.  Although these concentrations have 
been detected above criteria at or below the watertable, all but lead-210 and radium-226 have 
been detected in the groundwater downgradient of the former pit at concentrations exceeding 
criteria.   

5.8.1.3 Groundwater Contamination 

Halogenated VOCs (1,2-dichloroethane and TCE), fuel-related VOCs (BTEX compounds), 
D-TPH, lead, selenium (dissolved) and radium-228 (total and filtered) were detected above 
screening criteria.  Groundwater contamination appears to be centered on the former discharge 
pit; however, some contaminant migration to the southeast has occurred.  The presence of 
TCE, albeit below screening criteria, lead, and radium-228 in the groundwater sample from 
boring SB27-07, indicates the integrity of the discharge pipe may be compromised. 

5.8.2 Fate and Transport 

5.8.2.1 Sediment 

Based on documented historic site activities and collected analytical data, contaminated 
sediment and wash water was discharged to the washrack sump which discharged the collected 
water and sediment to the former discharge pit via an underground drain pipe.  Based on this 
process, all potential contaminant migration routes would have been to the subsurface via the 
discharge pit.  No staining of the washrack concrete surface or the soil surrounding the 
washrack was observed during the supplemental RFI.  
 
The sediment within the former washrack sump has been removed and disposed offsite. 

5.8.2.2 Soil 

Based on the data collected, soil contamination is located solely within the former discharge pit 
between 6 and 17 feet bgs.  Based on the collected data, approximately 800 yd3 of saturated 
impacted soils are present within the discharge pit.  Although the detected soil contamination is 
below the top of the watertable within the drainage pit, several of the contaminants have been 
detected above criteria in the groundwater.  Based on the presence of these contaminants in 
groundwater, the impacted soils appear to be a source for the groundwater contaminant plume. 
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5.8.2.3 Groundwater 

The direction of groundwater flow has yet to be determined; however, based local topography 
and groundwater contaminant distribution, a southerly to southwesterly groundwater flow 
direction is indicated.  TDS concentrations were not established since no permanent monitoring 
wells were installed.  Groundwater usage in the vicinity of SD-27 is currently unknown; 
however, groundwater is not used as a potable water source on base. 

5.8.2.4 Radionuclides 

Several radionuclides, lead-210, radium-226, and radium-228 have been detected in the former 
sump sediment, the soils of the discharge pit, and the groundwater within and downgradient of 
the sump and discharge pit at concentrations exceeding residential NMED SSLs for the direct 
ingestion of soils and U.S. EPA MCLs.  All of the associated concentrations in soil were 
below industrial SSLs and well below 15 pCi/g.  In addition, gross alpha and gross beta 
concentrations were below the ORNL radionuclides screening level of 30 pCi/g and 15 pCi/L 
(gross alpha), indicating these concentrations are not of concern. 

5.9 CONCLUSIONS 

Former aircraft washing activities at SD-27 resulted in the discharge of sediment and wash 
water containing VOCs, SVOC, G-TPH, D-TPH, metals, and radionuclides to the washrack 
sump, drain pipe, and former drainage pit to the extent where the underlying media has been 
impacted above screening criteria.  Sediments within the former sump were removed and 
disposed offsite, eliminating any potential future impacts from this material.  Soil 
contamination was detected solely at or below the underlying watertable and appears to reflect 
contamination from discharge at the former disposal pit.  Groundwater contamination implies 
the integrity of the former sump’s drain pipe or sump has been compromised as well as 
indicates that site contaminants have migrated downgradient.  Neither the extent of the soil or 
groundwater contamination around SD-27 has been determined.   

5.10 RECOMMENDATIONS 

Based on the supplemental RFI data, further investigation of SD-27 is recommended to 
determine appropriate remedial actions, if necessary.  Field activities recommended include the 
sampling and potential removal of sediment within the washrack concrete trough which 
terminates at the concrete washrack, a subsurface soil investigation to delineate the extent of 
impacted soils in the vicinity of the discharge pit targeting VOCs, TPH-G, TPH-D, metals, 
and radionuclides, the installation of five permanent groundwater monitoring wells (i.e., one 
upgradient well, one downgradient of washrack, and three downgradient monitoring wells), 
and at least one round of groundwater sampling to assess VOCs, SVOCs, D-TPH, metals (total 
and dissolved), gross alpha and beta radionuclides (total and dissolved), and TDS 
concentrations in the underlying groundwater.  
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SB27-02
Analyte May-06

1,2-Dichloroethane (µg/L) ND
Benzene (µg/L) 7,750
Ethylbenzene (µg/L) 1,030
Toluene (µg/L) 5,690
Trichloroethene (µg/L) 6.89
Xylenes (Total) (µg/L) 2,185
Lead (Total) (µg/L) ND
Selenium (Filtered) (µg/L) 289

SB27-03
Analyte May-06

1,2-Dichloroethane (µg/L) 52.4
Benzene (µg/L) 2,800
Ethylbenzene (µg/L) 3,080
Toluene (µg/L) 2,430
Trichloroethene (µg/L) ND
Xylenes (Total) (µg/L) 3,320
Lead (Total) (µg/L) ND
Selenium (Filtered) (µg/L) 97

SB27-07
Analyte Jun-06

1,2-Dichloroethane (µg/L) ND
Benzene (µg/L) ND
Ethylbenzene (µg/L) ND
Toluene (µg/L) ND
Trichloroethene (µg/L) 0.22
Xylenes (Total) (µg/L) ND
Lead (Total) (µg/L) 17
Selenium (Filtered) (µg/L) 7

SB27-08
Analyte Jun-06

1,2-Dichloroethane (µg/L) ND
Benzene (µg/L) ND
Ethylbenzene (µg/L) ND
Toluene (µg/L) ND
Trichloroethene (µg/L) 0.17
Xylenes (Total) (µg/L) ND
Lead (Total) (µg/L) ND
Selenium (Filtered) (µg/L) 10
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Preliminary Assessment/Visual Inspection Soil Analytical Results 
SD-27 (SWMU 141) – Pad 9 Washrack Area 

Supplemental RFI 
Holloman AFB, New Mexico 

 
BH-27-05 BH-27-01 BH-27-02 BH-27-03 BH-27-04

Analyses Background (1) Residential Industrial
Construction 

Worker
Background

4-6 0-2 6-8 8-10 0-2
Extractable Fuel Hydrocarbons (µg/kg)
Kerosene NA 760,000 (2) 1,810,000 (3) -- -- -- -- 430 --
Purgeable Fuel Hydrocarbons  (µg/kg)
Ethylbenzene NA 128,000 128,000 128,000 -- -- -- 680 --
Toluene NA 252,000 252,000 252,000 -- -- -- 51 --
Xylenes (total) NA 82,000 82,000 82,000 -- -- -- 2,700 --
Radioactivity (pCi/g)
Gross alpha NA -- -- -- 7.35 8.95 19.29 13.5 --
Gross beta NA -- -- -- 7.68 16.69 15.31 12.15 --
PCBs (µg/kg)
PCB-1254 NA 1,110 8,260 4,280 -- -- -- -- 200

Notes:
(1)  Radian, 1992 and 1993.  Background provided for reference only.
(2) Obtained from Table A-1 (NMED, 2006c)
(3) Obtained from Table 2a (NMED, 2006a) 

--  = not detected; not applicable
µg/kg = milligrams per kilogram
pCi/g = picocuries per gram
NA = not analyzed
NMED = New Mexico Environment Department
PCB = polychlorinated biphenyl

NMED Soil Screening Level (2)
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   7/25/2007 

Phase II Remedial Investigation Soil Analytical Results 
SD-27 (SWMU 141) – Pad 9 Washrack Area 

Supplemental RFI 
Holloman AFB, New Mexico 

 

Analyses Background (1) Residential Industrial
Construction 

Worker Result DL Qual Result DL Qual Result DL Qual
Volatile Organic Compounds (µg/kg)
Acetone NA 28,100,000 100,000,000 98,500,000 < 2,360 U 4,830 2,360 21,700 2,360
Benzene NA 10,300 25,800 174,000 3,430 406 2,550 406 12,300 406
Toluene NA 252,000 252,000 252,000 111,000 663 20,300 663 58,500 663
Ethylbenzene NA 128,000 128,000 128,000 102,000 436 29,600 436 51,600 436
Xylene (total) NA 82,000 82,000 82,000 242,000 416 22,500 416 134,000 416
Semivolatile Organic Compounds (µg/kg)
Naphthalene NA 79,500 300,000 262,000 8,800 5,100 550 5,100 J 2,100 5,100 J
2-Methylnaphthalene NA NP NP NP 7,900 170 790 170 3,200 170
Dibenzofuran NA 142,000 1,620,000 552,000 340 170 40 170 J 80 170 J
Di-n-butylphthalate NA 6,110,000 68,400,000 23,300,000 30 170 J 60 170 J < 170 U
Butyl benzyl phthalate NA 240,000 (3) 240000 (3) 240000 (3) 40 170 BJ < 170 U < 170 U
Bis(2-ethylhexyl)phthalate NA 347,000 1,370,000      4,660,000 160 170 BJ 210 170 BJ 110 170 BJ
Di-n-octyl phthalate NA -- -- -- < 170 U 210 170 < 170 U
Total Recoverable Petroleum Hydrocarbons - (mg/kg)
TRPH NA 760(4) 1,180(4) -- 6,000 25 150 25 240 25

Notes:
(1)  Radian, 1992 and 1993.  Background provided for reference only.
(2) Obtained from Table A-1 (NMED, 2006c)
(3) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)
(4) Kerosene and jet fuel NMED TPH SSL (NMED, 2006a)

< = Not detected above the detection limit
B = positive detection considered to be attributable to laboratory blank contamination
J = positive detection result considered an estimate
U = non-detect value equal to reporting limit
µg/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
DL = detection limit
Qual = qualifier
TRPH = total recoverable petroleum hydrocarbons
NA = not analyzed
-- = not applicable
NMED = New Mexici Environment Department

Bolded value indicates analyte concentration exceeds NMED residential SSL
Bolded and italiciced  value indicates analyte concentration exceeds NMED residential and industrial SSL
Bolded, italiciced , and underlined value indicates analyte concentration exceeds NMED residential, industrial, and construction worker SSL

94-27-01R
NMED Soil Screening Level (2) 10-12 12-14 14-16
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Sample Sample Depth RCRA RCRA Radionuclides
Sample ID Location (ft bgs) VOCs SVOCs TPH Metals Metals (Diss) Radionuclides (Diss) Justification

HGLSB27-01-0608
SB27-01 6 - 8 X X X X X

Evaluation of subsurface soils beneath concrete 
washrack/drainage sump

HGLSB27-02-0608 SB27-02 6 - 8
X X X X X

Evaluation of subsurface soils within the former 
disposal pit

HGLSB27-02-1113 11 - 13
X X X X X

Evaluation of subsurface soils within the former 
disposal pit

SBDUP03 11 - 13 X QA/QC sample
HGLSB27-03-1113 SB27-03 11 - 13

X X X X X
Evaluation of subsurface soils in vicinity of former 

disposal pit
HGLSB27-03-1618 16 - 18

X X X X X
Evaluation of subsurface soils in vicinity of former 

disposal pit
SBDUP02 17 - 18

X X X X
Evaluation of subsurface soils in vicinity of former 

disposal pit
HGLSB27-04-0810 SB27-04 8 - 10

X X X X X
Evaluation of subsurface soils beneath washrack in 

vicinity of former discharge pipe
HGLSB27-05-0708 SB27-05 7 - 8

X X X X
Evaluation of subsurface soils beneath washrack in 

vicinity of former discharge pipe

HGLSD27-01-0002 SD27-01 0 - 2 X X X X X Drainage gallery assessment

HGLGW27-02-051606 GW27-02
X X X X X X X Assessing groundwater quality within former disposal pit

HGLGW27-03-051606 X X X X X X X Assessing groundwater quality downgradient of site
GWDUP01 X X QA/QC sample
HGLGW27-07

X X X X X Assess groundwater quality downgradient of washrack
GWDUP-01 X X X X X QA/QC sample
HGLGW27-008 GW27-08 X X X X X X X Presumed upgradient groundwater sample

Notes:
VOCs = volatile organic compounds
SVOCs = semi-volatile organic compounds
TPH = total petroleum hydrocarbons
RCRA = Resource Conservation and Recovery Act
Diss = dissolved
ft = feet
bgs = below ground surface
QA = quality assurance 
QC = quality control

SOILS

GW27-03

GW27-07

SB27-03

SB27-02

GROUNDWATER

SEDIMENT

 

SD-27 (SWMU 141) – Pad 9 Washrack Area 
Analytical Summary Scheme 

Holloman AFB, New Mexico 
Supplemental RFI 

Table 5.3 
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NMED Soil Screenin

Table 5.4 
Sediment Analytical Results 

SD-27 (SWMU 141) – Pad 9 Washrack Area 
Supplemental RFI 

Holloman AFB, New Mexico 
 

g Level (2)

Analyte Background (1) Residential Industrial Construction 
Worker Val Q

Volatile Organic Compounds (µg/kg)
1,2,4-Trimethylbenzene NA 58,000 213,000 190,000 3.68 J
Benzene NA 10,300 25,800 174,000 5.42 J
Chloroform NA 4,000 9,590 216,000 0.58 J
m,p-Xylene (sum of isomers) NA 82,000 (3) 82,000 (3) 82,000 (3) 4.78 J
n-Butylbenzene NA 62,100 62,100 62,100 2.1 J
Naphthalene NA 79,500 300,000 262,000 57 J
o-Xylene NA 99,500 99,500 99,500 2.28 J
p-Cymene (p-Isopropyltoluene) NA NA NA NA 1.66 J
Semi-Volatile Organic Compounds (µg/kg)
4-Nitrophenol NA 490,000 (4) 16,000,000 (4) 5,500,000 (4) 53 J
Acenaphthene NA 3,730,000 33,500,000 14,100,000 124 J
Acenaphthylene NA -- -- -- 291
Anthracene NA 22,000,000 100,000,000 86,000,000 2,960
Benzo(a)
Benzo(a)
Benzo(b)
Benzo(g,h
Benzo(k)
bis(2-Eth
Chrysene
Dibenz(a,
Dibenzof
Fluorant
Indeno(
Phenanth
Pyrene
Other Com

anthracene NA 6,210 23,400 212,000 2,680
pyrene NA 621 2,340 21,200 3,200
fluoranthene NA 6,210 23,400 212,000 4,100
,i)perylene NA -- -- -- 2,710

fluoranthene NA 62,100 234,000 2,120,000 2,320
ylhexyl)phthalate NA 347,000 1,370,000 4,660,000 5,490

NA 615,000 2,310,000 21,200,000 3,800
h)anthracene NA 621 2,340 21,200 1,250

uran NA 142,000 1,620,000 552,000 352
hene NA 2,290,000 24,400,000 8,730,000 6,670

1,2,3-c,d)pyrene NA 6,210 23,400 212,000 2,020
rene NA 1,830,000 20,500,000 6,990,000 470

NA 2,290,000 30,900,000 9,010,000 5,880
pounds (mg/kg)

D-TPH NA 520 (5) 1,120 (5) -- (5) 107
Metals (mg/kg)
Arsenic
Barium
Cadmiu
Chromiu
Lead
Mercury
Radiolo

6.9 3.9 17.7 85.2 3.81
84.4 15,600 100,000 60,200 13,500

m 1.0 39.0 564 154 21.6
m, total 24.6 210 (4) 450 (4) 500 (4) 290

12.3 400 800 800 1,900
-- 6.11 (6) 68.4 (6) 23.8 (6) 0.08

gical Parameters (pCi/g)
Alpha, G
Beta, Gr
Bismuth-
Cesium-1

ross NA -- -- -- 3.06
oss NA -- -- -- 16.6
214 NA -- -- -- 0.528
37 NA 18.3 (7) 1,530,000 (8) -- 1.01

0 NA 0.298 (7) 1Lead-21 ,310 (8) -- 3.62
4 NA -- -- -- 0.592
m-40 NA 12.8 (7) 1

Lead-21
Potassiu ,760,000 (8) -- 11

226 NA 1.09 (7) 1Radium- ,570 (8) -- 2.88
228 NA 0.347 (7) 3Radium- ,470 (8) -- 0.53
-208 NA -- -- -- 0.148
228 NA 0.981 (7) 127 (8) -- 0.533

, 1992 and 1993.  Background provided for reference only.
 from Table A-1 (NMED, 2006c)

enes screening levels used as a surrogate for m,p-Xylenes
 from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)

fuel NMED TPH SSL obtained from Table 2a (NMED, 2006a) 
 mercury screening criteria used as a surrogate for mercury
ngestion of soil generic SSL obtained from Table A.1 (U.S. EPA, 2000)
on of fugitive dusts generic SSL obtained from Table A.1 (U.S. EPA, 2000)

ew Mexico Environment Department
crograms per kilogram
illigrams per kilogram
ocuries per gram

ated result
alifier

ted; not applicable

Thallium
Thorium-

Notes:
(1)  Radian
(2) Obtained
(3) m-Xyl
(4) Obtained
(5) Diesel 
(6) Methyl
(7) Direct i
(8) Inhalati

NMED = N
µg/kg = mi
mg/kg = m
pCi/g = pic
ft = feet
Val = valid
Q = data qu
-- = not detec
J = estimated positive detection 
SSL = soil screening level

Bolded value indicates analyte concentration exceeds NMED residential SSL
Bolded and italiciced  value indicates analyte concentration exceeds NMED residential and industrial SSL 

SD27-01
16-May-2006
0.00-2.00 ft.
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NMED Soil Screening Level (2)

Analyte Background (1) Val Q Val Q Val Q Val (3) Q (3) Val Q Val (3) Q (3) Val Q Val Q Val Q
Volatile Organic Compounds (µg/kg)

1,2,4-Trimethylbenzene NA 58,000 213,000 190,000 5.95 J 0.148 U 53,800 NA 5,850 J 5,950 2.67 J 4.16 J 0.0535 U
1,3,5-Trimethylbenzene (mesitylene NA 24,800 69,200 69,200 10 U 10 U 17,000 NA 2,310 J 1,910 0.21 U 10 U 0.21 U
Benzene NA 10,300 25,800 174,000 0.236 U 0.236 U 6,170 NA 34.4 42.8 J 0.0644 U 0.236 U 0.0644 U
Ethylbenzene NA 128,000 128,000 128,000 10 U 10 U 61,000 NA 3,490 J 2,880 10 U 10 U 0.0376 U
Isopropylbenzene (cumene) NA 271,000 389,000 389,000 2.35 J 2.62 J 14,200 NA 1,410 1,080 0.13 U 0.105 U 0.13 U
m,p-Xylene (sum of isomers) NA 82,000 (4) 82,000 (4) 82,000 (4) 3.12 J 7.29 J 74,900 NA 5,170 J 5,340 0.0714 U 2.43 J 0.0714 U
Methylene chloride NA 182,000 490,000 2,630,000 50 U 50 U 0.315 U NA 50 U 50.6 J 50 U 50 U 50 U
n-Butylbenzene NA 62,100 62,100 62,100 0.116 U 6.37 J 9,680 NA 1,210 932 10 U 1.83 J 0.0979 U
n-Propylbenzene NA 62,100 62,100 62,100 10 U 10 U 21,600 NA 2,450 J 1,740 1.08 J 10 U 0.0421 U
Naphthalene NA 79,500 300,000 262,000 14.1 J 32.6 J 11,500 NA 1,050 1,130 37.7 U 8.71 J 0.441 U
o-Xylene NA 99,500 99,500 99,500 1.62 J 4.44 J 33,600 NA 2,480 J 2,320 0.0679 U 1.76 J 0.0679 U
p-Cymene (p-Isopropyltoluene) NA -- -- -- 0.105 U 3.92 J 6,160 NA 1,070 730 2.6 J 1.48 J 0.0679 U
Sec-Butylbenzene NA 60,600 60,600 60,600 30.5 10 U 7,830 NA 1,330 874 2.53 J 10 U 0.0632 U
Toluene NA 252,000 252,000 252,000 10 U 10 U 49,900 NA 1,500 1,110 10 U 10 U 10 U

Semi-Volatile Organic Compounds (µg/kg)
1-Methylnaphthalene NA -- -- -- 47.5 U 47.5 U 15,800 NA 1,420 1,580 47.5 U 47.5 U 47.5 U
2-Methylnaphthalene NA -- -- -- 41 U 41 U 16,700 NA 1,440 1,600 41 U 41 U 41 U
Fluoranthene NA 2,290,000 24,400,000 8,730,000 45.6 U 45.6 U 45.6 U NA 45.6 U 45.6 U 45.6 U 45.6 U 85.3 J

Other Compounds (mg/kg)
G-TPH NA -- (5) -- (5) -- (5) 309 0.121 U 4,790 NA 419 282 0.121 U 0.121 U 0.121 U
D-TPH NA 520 (5) 1,120 (5) -- (5) 124 7.28 U 3,480 NA 435 288 7.28 U 7.28 U 7.28 U

Metals (mg/kg)
Barium 84.4 15,600 100,000 60,200 7.34 11.5 9.5 NA 60.2 49.9 38.4 11 8.84
Chromium, total 24.6 210 (6) 450 (6) 500 (6) 1.31 47.7 5.6 NA 4.76 3.72 5.75 1.51 0.456 J
Lead 12.3 400 800 800 0.367 U 1 7.03 NA 6.26 4.46 7.8 0.886 J 0.65 U
Silver 0.73 391 5,680 1,550 0.0044 U 0.0044 U 0.0044 U NA 0.0044 U 0.0044 U 0.0044 U 0.0044 U 0.565

Radiological Parameters (pCi/g)
Beta, Gross NA NA NA -- 2.1 3.97 5.11 5.72 3.66 NA 7.89 1.63 U NA
Bismuth-214 NA NA NA -- 0.129 0.351 0.371 0.351 0.251 NA 0.579 0.326 NA
Lead-210 NA 0.298 (7) 1,310 (8) -- 1.19 1.25 U 1.56 1.22 U 1.45 U NA 1.66 U 1.68 U NA
Lead-214 NA NA NA -- 0.201 0.364 0.341 0.491 0.362 NA 0.505 0.354 NA
Potassium-40 NA 12.8 (7) 1,760,000 (8) -- 1.87 2.75 5.03 5.56 2.58 NA 10.6 2.2 NA
Radium-226 NA 1.09 (7) 1,570 (8) -- 1.45 U 2.58 1.68 U 1.41 U 1.53 U NA 1.98 U 2.48 U NA
Radium-228 NA 0.347 (7) 3,470 (8) -- 0.318 U 0.408 U 0.241 U 0.353 0.425 U NA 0.332 U 0.404 U NA
Thallium-208 NA NA NA -- 0.055 0.072 U 0.084 0.115 0.108 U NA 0.152 0.121 U NA
Thorium-228 NA 0.981 (7) 127 (8) -- 0.097 U 0.126 U 0.27 0.33 0.194 NA 0.48 0.184 NA
Uranium-235 NA 48.7 (7) 1,800 (8) -- 0.344 U 0.174 0.102 U 0.401 U 0.418 U NA 0.121 U 0.77 U NA

Notes:
(1)  Radian, 1992 and 1993.  Background provided for reference only.
(2) Obtained from Table A-1 (NMED, 2006c)
(3) duplicate
(4) m-Xylenes screening levels used as a surrogate for m,p-Xylenes
(5) Obtained from Table 2a (NMED, 2006a) 
(6) Obtained from Region 6 Human Health Medium Specific Screening Levels (EPA Reg VI, 2007)
(7) Direct ingestion of soil generic SSL obtained from Table A.1 ()
(8) Inhalation of fugitive dusts generic SSL obtained from Table A.1 ()

NMED = New Mexico Environment Department
µg/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
pCi/g = picocuries per gram
ft = feet
Val = validated result
Q = data qualifier
NA = not analyzed
J = estimated positive detection 
SSL = soil screening level
-- = not applicable

Bolded value indicates analyte concentration exceeds NMED residential SSL
Bolded and italiciced  value indicates analyte concentration exceeds NMED residential and industrial SSL 

Construction 
WorkerIndustrialResidential

SB27-01 SB27-03

6.00-8.00 ft. 11.00-13.00 ft. 11.00-13.00 ft. 16.00-18.00 ft.
16-May-2006 16-May-200616-May-2006

6.00-8.00 ft.

SB27-02

8.00-10.00 ft. 7.00-8.00 ft.

SB27-04 SB27-05
16-May-2006 18-May-2006

 

SD-27 (SWMU 141) – Pad 9 Washrack Area 

Holloman AFB, New Mexico 

Soil Analytical Results 

Supplemental RFI 

Table 5.5 
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Table 5.6 
Groundwater Analytical Results 

SD-27 (SWMU 141) – Pad 9 Washrack Area 
Supplemental RFI 

Holloman AFB, New Mexico 
 

U.S. EPA NMGWQ 
Analyte Background (1) MCL (2) Standard (2)(3) Val Q Val Q Val Q Val(5) Q(5) Val Q Val Q

Volatile Organic Compounds (µg/L)
1,2-Dichloroethane NA 5 10 0.0557 U NA 52.4 J 0.0557 U 0.0557 U 0.0557 U
1,2,4-Trimethylbenzene NA -- -- 412 NA 940 1,460 1 U 1 U
1,3,5-Trimethylbenzene (mesitylene NA -- -- 118 NA 266 427 1 U 1 U
Acetone NA -- -- 0.854 U NA 0.854 U 850 J 0.854 U 0.854 U
Benzene NA 5 10 7,750 NA 2,360 2,800 1.57 U 1 U
Ethylbenzene NA 700 750 1,030 NA 2,330 3,080 1 U 1 U
Isopropylbenzene (cumene) NA -- -- 82 J NA 230 374 1 U 1 U
m,p-Xylene (sum of isomers) NA 10,000 (6) 620 (6) 1,430 NA 1,460 1,930 1 U 1 U
n-Butylbenzene NA -- -- 33.2 J NA 44.8 J 95.6 J 1 U 0.04 U
n-Propylbenzene NA -- -- 110 NA 264 443 1 U 1 U
Naphthalene NA -- -- 133 J NA 163 J 232 J 0.4 U 0.4 U
o-Xylene NA 10,000(4) 620(4) 755 NA 1,020 1,390 1 U 1 U
p-Cymene (p-Isopropyltoluene) NA -- -- 20.2 J NA 39.8 J 75.6 J 0.0513 U 1 U
Sec-Butylbenzene NA -- -- 28 J NA 51.6 J 105 1 U 1 U
Toluene NA 1,000 750 5,690 NA 1,940 2,430 1.14 U 1 U
Trichloroethene (TCE) NA 5 100 6.89 J NA 0.0495 U 0.0495 U 0.22 J 0.17 J

Semi-Volatile Organic Compounds (µg/L)
1-Methylnaphthalene NA -- -- 21.1 NA 23.2 29.8 0.5 U 0.5 U
2-Methylnaphthalene NA -- -- 15.2 NA 15.3 21.1 0.4 U 0.4 U
2,4-Dimethylphenol NA -- -- 15.2 NA 0.9 U 0.9 U 0.9 U 0.9 U
Acetophenone NA -- -- 20 NA 17.8 22.8 0.6 U 0.6 U
Benzoic acid NA -- -- 106 NA 0.7 U 0.7 U 0.7 U 0.7 U
Cresols, m & p NA -- -- 53.8 NA 2.4 J 0.4 U 0.4 U 0.4 U
Diethyl phthalate NA -- -- 10.9 NA 0.8 U 0.8 U 0.8 U 0.8 U
Total Cresols NA -- -- 13.3 NA 0.6 U 0.6 U 0.6 U 0.6 U

Other Compounds (mg/L)
G-TPH NA -- -- 56.4 NA 24.2 23.6 0.0272 U 0.0272 U
D-TPH NA -- 1.72 (7) 4.17 J NA 29.1 60.2 0.106 U 0.106 U

Metals (µg/L)
Barium 929.3 2,000 1,000 40 NA 22 36 345 52
Chromium, total 234 100 50 3 J NA 1.4 U 1.4 U 48 1.4 U
Lead 19.9 15 50 1.6 U NA 1.6 U 1.6 U 17 1.6 U
Silver 7.3 -- 50 0.2 U NA 11 14 13 11

Filtered Metals (µg/L)
Barium (Filtered) 85.2 2,000 1,000 NA 17 22 23 39 29
Selenium (Filtered) 85.3 50 50 NA 289 97 81 7 J 10
Silver (Filtered) 6.7 -- 50 NA 0.2 U 0.2 U 0.2 U 11 0.2 U

Radiological Parameters (pCi/L)
Beta, Gross NA -- -- 33.7 U NA 37.4 U 33.6 U 44.5 U 61.5
Bismuth-214 NA -- -- 12.2 NA 12.5 U 10.6 25.5 15.6
Lead-214 NA -- -- 10 U NA 9.51 U 9.45 U 17 12.4
Radium-223 NA -- -- 6.35 NA 6.9 6.69 5.79 U 6.28
Radium-228 NA 5 (8) 30 (9) 14.1 U NA 13.3 U 16.1 14.9 -0.809
Thallium-208 NA -- -- 5.95 U NA 5.39 U 6.45 U 6.22 5.39
Uranium-235 NA -- -- 18.1 U NA 19.3 18.4 17.9 U 15

Filtered Radiological Parameters (pCi/L)
Bismuth-214 NA -- -- 12.2 NA 12.537 U 15.647 U NA NA
Radium-223 NA -- -- 9.68 NA 6.903 6.694 U NA NA
Radium-228 NA 5 (8) 30 (9) 14.092 U NA 13.338 U 15.392 NA NA
Uranium-235 NA -- -- 18.084 U NA 22.630 18.414 U NA NA

Notes
(1)  Radian, 1992 and 1993.  Background provided for reference only.
(2)  U.S. EPA MCLs and NMGWQ standards are provided for refernce only in cases where TDS exceeds 10,000 mg/L
(3) NMAC 20.6.2.3103
(4) Site-specific background groundwater sample
(2) NMAC 20.6.2.3103
(5) Duplicate
(6) Total xylenes EPA MCL and NWGWQ sceening level used as surrogate for m,p-Xylene
(7) Obtained from Table 2a (NMED, 2006a)
(8) Radium-226 and Radium-228 combined
(9) Combined Radium-226&Radium-228 NMGWQ standard used as surrogate for Radium-228

µg/L = micrograms per liter MDL = method detection limit
mg/L = milligrams per liter RL = reporting limit
pCi/L = picocuries per liter G-TPH = gasoline-range total petroleum hydrocarbons
TDS = total dissolved solids D-TPH = diesel-range total petroleum hydrocarbons
Val = analytical result EPA = U.S. Environmental Protection Agency
Q = data qualifier MCL = Maximum Contaminant Level
J = positive detection, value between RL and the MDL NMGWQ = New Mexico Groundwater Quality
U = non-detect result NMAC = New Mexico Administrative Code
NA = not analyzed -- = not applicable

Bolded value indicates analyte concentration exceeds U.S. EPA MCL
Italicized  value indicates analyte concentration exceeds NMGWQ standard
Bolded and italicized  value indicates analyte concentration exceeds U.S. EPA MCL and NMGWQ standard

GW27-07
16-Jun-200616-May-2006 20-May-2006 16-May-2006 16-Jun-2006
GW27-08 (4)GW27-02 GW27-03
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SD-27 Supplemental RFI Sample Delivery Group Summary 
SD-27 (SWMU 141) – Pad 9 Washrack Area 
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Supplemental RFI 
Holloman AFB, New Mexico 

 

6051928 6052223 6052304 6061925 ARS-06-01000-GAGB ARS-06-01001-GAGB ARS-06-01184
HGLSB27-01-0608 X X X
HGLSB27-02-0608 X X X
SBDUP03 X X X
HGLSB27-02-1113 X X X
HGLSB27-03-1113 X X X
SBDUP02 X
HGLSB27-03-1618 X X X
HGLSB27-04-0810 X X X
HGLSB27-05-0708 X

Sediment HGLSD27-01-0002 X X X
HGLGW27-02-
051606

X X X

HGLGW27-02-
052006

X

GWDUP01 X X
HGLGW27-03-
051606

X X X

HGLGW27-07 X X
HGLGW27-008 X X

Soil
Sample Identification:

Groundwater

Sample Delivery Group

 

 



H
G

L—
Supplem

ental R
C

R
A

 Facility Investigation, D
P

-30/SD
-33, SS-39, and SD

-27—
H

ollom
an A

FB
, N

M
 

 

Residential SSL Industrial SSL Construction          
Worker SSL U.S. EPA MCLs(1) NMGWQ(1)

Sediment(2)

Benzo(a)pyrene, 
Dibenzo(a,h)anthracene, 
Chromium (total), Lead, 

Lead-210(3), Radium-
226(3), Radium-228(3)

Benzo(a)pyrene, Lead Lead -- --

Soil 

Benzene, Total-Xylenes, 
Kerosene/Jet Fuel,      
D-TPH, Lead-210(3), 

Radium-226(3),          
Radium-228(3)

Total-Xylenes, 
Kerosene/Jet Fuel,      

D-TPH
Total-Xylenes -- --

Groundwater -- -- --

1,2-Dichloroethane, 
Benzene, Ethylbenzene, 

Toluene, Trichloroethene, 
Lead (total), selenium 

(dissolved), Radium-228 
(total and dissolved)

1,2-Dichloroethane, 
Benzene, Ethylbenzene, 
Toluene, Total Xylenes,   

D-TPH, selenium 
(dissolved)

Notes:
(1)  U.S. EPA MCLs and NMGWQ standards are provided for refernce only in cases where TDS exceeds 10,000 mg/L
(2)  Sediment within former drainage sump was removed from Holloman AFB on September 12, 2006 and disposed as non-hazardous waste
(3)  Exceeds the generic SSL for direct ingestion of soil from Table A.1 (U.S. EPA, 2000)

SSL = soil screening level
U.S. EPA = U.S. Environmental Protection Agency
MCL = Maximum Contaminant Level
NMGWQ = New Mexico Groundwater Quality 
PCB = polychlorinated biphenyl
TCE = trichloroethene
D-TPH = diesel-range total petroleum hydrocarbons
-- = not applicable

GroundwaterSoil and Terrestrial Sediment

MEDIA

 

SD-27 Summary of Analyte Exceedances by Media 
SD-27 (SWMU 141) – Pad 9 Washrack Area 

Holloman AFB, New Mexico 
Supplemental RFI 

Table 5.8 
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DP-30/SD-33 
 

PHOTOGRAPHS 

 



SITE LOCATION:
Holloman AFB, Alamogordo, NM

PROJECT: CLIENT: AFCEE
AFC002-037

Photographer:
Brett Brodersen

Date:
May-06

Direction:
North-northeast

Photograph: DP30SD33-01

Description:
Surface expression of a NNE
trending linear depression 
at DP-30

Photographer:
Sarah Gillette

Date:
June-06

Direction:
South

Photograph: DP30SS33-02

Description:
View of DPT soil sampling
at DP-30 within NNW 
trending linear depression

HGL, Inc.

Photo Record - Supplemental RCRA Facility Investigation
DP-30/SD-33 (SWMU 113) - Grease Trap/Cooking Grease Disposal Pits



SITE LOCATION:
Holloman AFB, Alamogordo, NM

PROJECT: CLIENT: AFCEE
AFC002-037

Photographer:
Brett Brodersen

Date:
May-06

Direction:
West

Photograph: DP30SD33-03

Description:
View of the area surrounding
DP-30 and SD-33

Photographer:
Sarah Gillette

Date:
May-06

Direction:
South

Photograph: DP30SS33-04

Description:
Soil berm along northern
edge of SD-33

HGL, Inc.

Photo Record - Supplemental RCRA Facility Investigation
DP-30/SD-33 (SWMU 113) - Grease Trap/Cooking Grease Disposal Pits



SITE LOCATION:
Holloman AFB, Alamogordo, NM

PROJECT: CLIENT: AFCEE
AFC002-037

Photographer:
Sarah Gillette

Date:
June-06

Direction:
Northwest

Photograph: DP30SD33-05

Description:
View  of a NNW trending 
linear depression at DP-30

Photographer:
Sarah Gillette

Date:
June-06

Direction:
West

Photograph: DP30SD33-06

Description:
Soil cuttings from SB33-04
(surface to 8 feet bgs)

HGL, Inc.

Photo Record - Supplemental RCRA Facility Investigation
DP-30/SD-33 (SWMU 113) - Grease Trap/Cooking Grease Disposal Pits



SITE LOCATION:
Holloman AFB, Alamogordo, NM

PROJECT: CLIENT: AFCEE
AFC002-037

Photographer:
Sarah Gillette

Date:
June-06

Direction:
Southeast

Photograph: DP30SD33-07

Description:
View  of a SSE trending 
linear depression at SD-33
(pin flags identify soil boring
locations)

Photographer:
Sarah Gillette

Date:
June-06

Direction:

Photograph: DP30SD33-08

Description:
Installation drilling of 
monitoring well MW-30/33-05

HGL, Inc.

Photo Record - Supplemental RCRA Facility Investigation
DP-30/SD-33 (SWMU 113) - Grease Trap/Cooking Grease Disposal Pits



SITE LOCATION:
Holloman AFB, Alamogordo, NM

PROJECT: CLIENT: AFCEE
AFC002-037

Photographer:
Sarah Gillette

Date:
June-06

Direction:
Southeast

Photograph: DP30SD33-09

Description:
Surface completion of
monitoring well
MW-30/33-05

Photographer:
Sarah Gillette

Date:
July-06

Direction:

Photograph: DP30SD33-10

Description:
Groundwater sampling at 
DP-30/SD-33

HGL, Inc.

Photo Record - Supplemental RCRA Facility Investigation
DP-30/SD-33 (SWMU 113) - Grease Trap/Cooking Grease Disposal Pits



 

SS-39 
 

PHOTOGRAPHS 

 



SITE LOCATION:
Holloman AFB, Alamogordo, NM

PROJECT: CLIENT: AFCEE
AFC002-037

Photographer:
Sarah Gillette

Date:
June-06

Direction:
South-southeast

Photograph: SS39-01

Description:
Surface completion of
monitoring well MW39-05

Photographer:
Sarah Gillette

Date:
September-06

Direction:
South-southeast

Photograph: SS39-02

Description:
View of the Lost River 
drainage basin when flooded
(viewed from MW39-05)

HGL, Inc.

Photo Record - Supplemental RCRA Facility Investigation
SS-39 (SWMUs 165, 177, 179, AND 181) - MISSILE FUEL SPILL AREA



SITE LOCATION:
Holloman AFB, Alamogordo, NM

PROJECT: CLIENT: AFCEE
AFC002-037

Photographer:
Sarah Gillette

Date:
June-06

Direction:
South

Photograph: SS39-03

Description:
Well development of new
monitoring wells MW39-06
(foreground) and MW39-06D
(background)

Photographer:
Sarah Gillette

Date:
September-06

Direction:
South

Photograph: SS39-04

Description:
View of the Lost River drainage
basin when flooded
(viewed from MW39-06
and MW39-06D)

HGL, Inc.

Photo Record - Supplemental RCRA Facility Investigation
SS-39 (SWMUs 165, 177, 179, AND 181) - MISSILE FUEL SPILL AREA



SITE LOCATION:
Holloman AFB, Alamogordo, NM

PROJECT: CLIENT: AFCEE
AFC002-037

Photographer:
Kim Evers

Date:
July-06

Direction:
Northeast

Photograph: SS39-05

Description:
Groundwater sampling
pre-pack well MW39-08
located within the Lost River
drainage basin, due south
of MW39-06 and MW39-06D

Photographer:
Sarah Gillette

Date:
September-06

Direction:
South

Photograph: SS39-06

Description:
View of the Lost River 
drainage basin when flooded

HGL, Inc.

Photo Record - Supplemental RCRA Facility Investigation
SS-39 (SWMUs 165, 177, 179, AND 181) - MISSILE FUEL SPILL AREA
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BORING LOGS 

 



 

DP-30/SD-33 
 

SUPPLEMENTAL RFI BORING LOGS 

 













































































 

DP-30/SD-33 
 

SUPPLEMENTAL RFI MONITORING WELL LOG AND 
WELL CONSTRUCTION INFORMATION 

 











 

DP-30/SD-33 
 

PREVIOUS INVESTIGATION BORING LOGS 

 

































 

DP-30/SD-33 
 

PREVIOUS INVESTIGATION MONITORING WELL LOGS 
AND 

WELL CONSTRUCTION INFORMATION 
 

 

































 

SS-39 

 



 

SS-39  
 

SUPPLEMENTAL RFI BORING LOGS 

 













 

SS-39  
 

SUPPLEMENTAL RFI MONITORING WELL LOGS AND 
WELL CONSTRUCTION INFORMATION 

 

















































 

SS-39 
 

PREVIOUS INVESTIGATION BORING LOGS 

 

































































































 

SS-39 
 

PREVIOUS INVESTIGATION MONITORING WELL LOGS 
AND 

WELL CONSTRUCTION INFORMATION 

 



























 

SD-27  
 

SUPPLEMENTAL RFI BORING LOGS 

 































 

SD-27  
 

PREVIOUS INVESTIGATION BORING LOGS 

 













 

APPENDIX C 
 

GEOPHYSICAL SURVEY 

 































































 

APPENDIX D 
 

FIELD DATA SHEETS 

 



 

DP-30/SD-33 

 



 

DP-30/SD-33 
 

SUPPLEMENTAL RFI SOIL SAMPLE DATA SHEETS 

 



























































 

DP-30/SD-33 
 

MW-30&33-05 WELL DEVELOPMENT RECORDS 

 







 

DP-30/SD-33 
 

JULY 2006 SUPPLEMENTAL RFI GROUNDWATER  
SAMPLE DATA SHEETS 

 























 

DP-30/SD-33 
 

JANUARY 2007 SEMI-ANNUAL COMPLIANCE LTM  
SAMPLE DATA SHEETS 

 























 

SS-39  

 



 

SS-39 
 

SUPPLEMENTAL RFI SOIL AND SEDIMENT SAMPLE DATA 
SHEETS 

 

























 

SS-39 
 

SUPPLEMENTAL RFI WELL DEVELOPMENT RECORDS 

 













 

SS-39 
 

JULY 2006 SUPPLEMENTAL RFI GROUNDWATER  
SAMPLE DATA SHEETS 

 



























































 

SS-39 
 

JANUARY 2007 SEMI-ANNUAL COMPLIANCE LTM  
SAMPLE DATA SHEETS 

 











































 

SD-27 

 



 

SD-27 
 

SUPPLEMENTAL RFI SOIL AND SEDIMENT  
SAMPLE DATA SHEETS 

 

















 

SD-27 
 

GROUNDWATER SAMPLE DATA SHEETS 

 













 

CHAIN-OF-CUSTODIES 
 

SUPPLEMENTAL RFI SAMPLES 

 



















































 

CHAIN-OF-CUSTODIES 
 

JANUARY 2007 COMPLIANCE LTM SAMPLES 

 









 

APPENDIX E 
 

DATA VALIDATION PACKAGES 

 

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 

APPENDIX F 
 

SD-27 NON-HAZARDOUS WASTE MANIFEST 
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