DEPARTMENT OF THE AIR FORCE
HEADQUARTERS 49TH WING (ACC)
HOLLOMAN AIR FORCE BASE, NEW MEXICO

~ ENTERED

11 September 2014
DeAnna Rothhaupt
Chief, Holloman AFB Environmental
550 Tabosa Avenue
Holloman AFB NM 88330-8458
Mr. John E. Kieling
Chief, Hazardous Waste Bureau
New Mexico Environment Department
2905 Rodeo Park Drive East Bldg. I
Santa Fe NM 87505-6063

RECEIVED
S£P 1 2 2014
NMED

Hazardous Waste Bureau

SUBJECT: Transmittal of Final DP-030/SD-033 (Solid Waste Management Unit l I 3B) Interim
Corrective Measures Work Plan
Dear Mr. Kieling,
Attached is the Final Interim Corrective Measures Work Plan for your review and comment. Included
with the hardcopy of the report is a CO that contains native and PDF files of the subject document.
I certify under penalty of law that this document and all attachments were prepared under my direction or
supervision according to a system designed to assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the information, the information submitted is,
to the best of my knowledge and belief, true, accurate and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and imprisonment for knowing
violations.
If you have any questions regarding this submittal, please contact me at (575) 572-3931.

Attachment(s): Final DP-030/SD-033 (Solid Waste Management Unit l l 3B) Interim Corrective
Measures Work Plan . Hard copy and CD.

cc:

Mr. David Strasser, NMED HWB (Hard copy and CD)
Mr. Will Moats, NMED HWB (letter only)
C. Hendrickson, EPA, Region 6 (letter and CD)

GLOBAL POWER FOR AMERICA

HOLLOMAN AIR FORCE BASE
NEW MEXICO
FINAL DP-030/SD-033 (SOLID WASTE MANAGEMENT
UNIT 113B) INTERIM CORRECTIVE MEASURES
WORK PLAN

September 2014

49 CES/CEI
550 Tabosa Avenue
Holloman AFB, New Mexico 88330-8458

HOLLOMAN AIR FORCE BASE, NEW MEXICO

DP-030 – GREASE TRAP DISPOSAL PITS AND SD-033 – COOKING
GREASE DISPOSAL TRENCHES
INTERIM CORRECTIVE MEASURES WORK PLAN
September 2014

Prepared for
Department of the Air Force, 772nd ESS/PKB
3515 S. General McMullen Drive, Suite 155
Joint Base San Antonio Lackland, Texas 78226-2018

Contract FA8903-13-C-0008

Submitted by
URS Group, Inc.
7720 North 16th Street, Suite 100
Phoenix, Arizona 85020

In Association with
FPM Remediations, Inc.
584 Phoenix Drive
Rome, New York 13441

NOTICE

NOTICE
This Interim Corrective Measures Work Plan was prepared for the Air Force Civil Engineer Center by
URS Group, Inc. in association with FPM Remediations, Inc. to aid in the implementation of a final
remedial action plan under the Installation Restoration Program. As the report relates to actual or possible
releases of potentially hazardous substances, its release prior to an Air Force final decision on remedial
action may be in the public’s interest. The limited objectives of this report and the ongoing nature of the
Installation Restoration Program, along with the evolving knowledge of site conditions and chemical
effects on the environment and health, must be considered when evaluating this report, since subsequent
facts may become known which may make this report premature or inaccurate.
Government agencies and their contractors registered with the Defense Technical Information Center
should direct requests for copies of this report to: Defense Technical Information Center, Cameron
Station, Alexandria, Virginia 22304-6145.
Non-government agencies may purchase copies of this document from: National Technical Information
Service, 5285 Port Royal Road, Springfield, Virginia 22161.

REPORT DOCUMENTATION PAGE

PREFACE

PREFACE
This Interim Corrective Measures Work Plan addresses the activities that will be performed to address
contaminated wastes that have been disposed in pits and trenches that comprise the DP-030, Grease Trap
Disposal Pits, and SD-033, Cooking Grease Disposal Trenches, at Holloman Air Force Base, New
Mexico. The primary activities that will be performed include excavation and disposal of wastes that have
been adversely impacting groundwater underlying the two sites. Trichloroethene is the primary
constituent that has exceeded regulatory levels for drinking water at the site, although total dissolved
solids concentrations in the groundwater preclude its use as a potable water source. Removal of the waste
and restoration of the site with native vegetation will allow for the site to achieve corrective action
complete status without controls.
The groundwater monitoring performed in support of evaluation of the trichloroethene contamination is
anticipated to continue for up to three years following completion of removal of the wastes from the pits
and trenches and will be discontinued upon agreement with the U.S. Air Force and the New Mexico
Environment Department based on the recommendation to cease monitoring at the point at which
declining contaminant concentrations in the groundwater and trichloroethene concentrations are below
levels of regulatory concern.
This work will be performed under the authority of the requirements of the Air Force Civil Engineer
Center Contract No. FA8903-13-C-0008. This program is conducted under the Holloman Air Force Base
Installation Restoration Chief, Ms. DeAnna Rothhaupt. URS Group, Inc., as a subcontractor to FPM
Remediations, Inc., has prepared this Interim Corrective Measures Work Plan as defined in the
Performance-Based Remediation Contract for Cannon, Holloman, and Kirtland Air Force Bases located
in New Mexico, and Luke Air Force Based located in Arizona. Mr. Steven Geiger is the URS Installation
Manager for Installation Restoration Program Project Sites at Holloman Air Force Base.
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1.0 INTRODUCTION

1.0

INTRODUCTION

This Interim Corrective Measures Work Plan addresses the activities that will be performed at the
DP-030, Grease Trap Disposal Pits, and SD-033, Cooking Grease Disposal Trenches, sites at Holloman
Air Force Base (AFB), New Mexico, hereinafter referred to as the Sites. The locations of the Sites are
shown in Figure 1. This plan was prepared in accordance with the requirements of the Air Force Civil
Engineer Center (AFCEC) Contract No. FA8903-13-C-0008. URS Group, Inc. (URS), as a subcontractor
to FPM Remediations, Inc. (FPM), has prepared this work plan in accordance with in the PerformanceBased Remediation Contract for Cannon, Holloman, and Kirtland AFBs located in New Mexico, and
Luke AFB located in Arizona. Monitoring requirements are further delineated in the Long-Term
Monitoring Plan, DP-030/SD-033 (United States Air Force [USAF], 2014a) and the Uniform Federal
Policy Quality Assurance Project Plan, DP-030/SD-033 (USAF, 2014b), which serve as companion
documents to this work plan.

1.1

Purpose and Scope

The purpose of these corrective measures is to facilitate a timely action that will mitigate the further
migration of contaminants, as well as the actual or potential human and environmental exposure to
contaminants. The purpose of this work plan is to outline the activities necessary to ensure the successful
remediation of contaminated media at the Sites subsequently mitigating the impacts of constituents on the
underlying groundwater. The cleanup action will include the excavation of waste that has been disposed
of in the pits and trenches that comprise the Sites. Groundwater monitoring of existing wells will be
performed to assess the impacts of contamination and efficacy of the cleanup action. The ultimate goal of
this project is to bring the Site to corrective action complete status without controls.

1.2

Corrective Measures Objectives

The primary objectives of the interim corrective measures are to:


Excavate and dispose of waste contained in the pits and trenches that is impacting groundwater
underlying the Sites, as well as potentially posing an unacceptable risk to human health and the
environment attributed to exposure to accessible materials and constituents contained in the
waste.



Implement long-term monitoring (LTM) to evaluate the efficacy of measures taken to actively
address site contamination, as well as to monitor groundwater data trends to ensure that the
measures are reducing impacts on the groundwater to acceptable levels.



Provide the necessary data to support a corrective action complete proposal to the New Mexico
Environment Department (NMED) to delist the Sites from the Resource Conservation and
Recovery Act (RCRA) Permit.

Excavation will be utilized to address potentially contaminated waste contained in the pits and trenches.
The LTM will be on-going and continue throughout the life of the project until it is demonstrated that
contamination no longer poses a risk to groundwater underlying the Sites.
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These objectives will be achieved in part through the following field activities, which are described
herein:

1.3



Utility clearance.



Excavation and disposal of potentially contaminated waste from the pits and trenches that
comprise the Sites, as well as any soils that have been impacted by contaminants leaching from
the waste.



Confirmation sampling of remaining soils.



Continued LTM of groundwater to evaluate the impacts of constituents on the underlying
groundwater, as well as the efficacy of the corrective measures implemented to address the
constituents.



Site surveying.



Site restoration following site closure.

Regulatory Setting

Pursuant to the RCRA Permit, interim corrective measure activities conducted at Holloman AFB are
performed under the New Mexico Hazardous Waste Act, the New Mexico Hazardous Waste Management
Regulations, and RCRA. The NMED Hazardous Waste Bureau has regulatory enforcement authority for
the State of New Mexico. The corrective measures described herein will be performed pursuant to the
NMED Hazardous Waste Bureau regulations. The primary media of concern for the Site are waste
contained in the pits and trenches, soils surrounding the pits and trenches that may have been impacted by
constituents migrating from the waste, and underlying groundwater that has been impacted by volatile
organic compounds (VOCs), most notably trichloroethene (TCE).
The groundwater cleanup levels will be defined as the more conservative of those specified in either the
New Mexico Water Quality Control Commission (NMWQCC) as protective of human health (New
Mexico Annotated Code, 20.6.2) or by the current U.S. Environmental Protection Agency’s (EPA)
maximum contaminant levels (MCLs) as found in 40 Code of Federal Regulations (CFR) 141 and
40 CFR 142. Soil cleanup levels will be based on NMED soil screening levels for residential soil
(NMED, 2012) or the EPA Region 6 Regional Screening Levels for residential soil, if no soil screening
level has been identified for a specific compound.
In addition to the prescribed regulatory guidance, the Final Background Study Report; Holloman AFB,
New Mexico (NationView, 2011) provides reference data for comparison to metals concentrations in soils
and groundwater under this interim corrective measure. The background levels of metals in soil and
groundwater published in the report have been accepted by NMED (NMED, 2011a) and will be used as
secondary screening data to determine whether soil or groundwater have been impacted by constituents at
the Sites. In the event that there are detected constituents in excess of established background
concentrations, it may be appropriate to further evaluate the data and propose a weight-of-evidence
argument for selected values if it appears as though they may be naturally occurring.
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1.4

Work Plan Organization

This work plan is divided into six sections including:


Section 1.0 – Introduction, Purpose, Objectives, and Regulatory Setting



Section 2.0 – Background and History



Section 3.0 – Previous Investigations



Section 4.0 – Procedures for Implementation



Section 5.0 – Reporting



Section 6.0 – Project Schedule



Section 7.0 – References
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Figure 1. Site Vicinity Map
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2.0
2.1

BACKGROUND AND HISTORY

Facility Description

Holloman AFB is located in south-central New Mexico, in the northwest-central portion of Otero County.
The Base occupies approximately 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 test range.
The Base is located approximately 75 miles northeast of El Paso, Texas and about 7 miles west of the city
of Alamogordo, New Mexico, which is the county seat of Otero County and the only city of appreciable
size within 30 to 50 miles of the Base.

2.2

Holloman Air Force Base History

Holloman AFB was first established in 1942 as Alamogordo Army Air Field. From 1942 through 1945,
Alamogordo Army Air Field served as the training grounds for over 20 different flight groups, flying
primarily B-17s, B-24s, and B-29s. After World War II, most operations had ceased at the Base. In 1947,
Air Material Command announced that the air field would be its primary site for the testing and
development of unmanned aircraft, guided missiles, and other research programs (USAF, 2013). On
13 January 1948, the Alamogordo installation was renamed in honor of the late Colonel George V.
Holloman, a pioneer in guided missile research. In 1968, the 49th Tactical Fighter Wing arrived at
Holloman AFB and has remained since.
Currently, Holloman AFB hosts the Air Combat Command 49th Fighter Wing, the mission of which
includes pilot training, mobility support, and combat support operations. The primary Air Force Materiel
Command component located at Holloman AFB is the 46th Test Group, which is responsible for
evaluation of propulsion and navigational systems for aircraft, space vehicles, and missiles. A variety of
tenant organizations are assigned to Holloman AFB, including the German Air Force Tornado Squadron,
the 4th Space Surveillance Squadron, and Detachment 4 of the 55th Weather Squadron.

2.3

Physiography and Topography

Holloman AFB is located within the Basin and Range Province which is a vast physiographic region in
the Sacramento Section on the western edge of the Sacramento Mountains at a mean elevation of
4,093 feet above mean sea level (USGS, 2003). The region is characterized by high tablelands with
rolling summit plains, cuesta-formed mountains dipping eastward, and west-facing escarpments with the
wide bracketed basin forming the basin and range complex. Holloman AFB is within the Tularosa Basin,
which is part of the Central Closed Basins (NMED, 2004). The bordering mountains rise abruptly to
altitudes of 7,000 to 12,000 feet above mean sea level. The San Andres Mountains approximately
30 miles to the west bound the basin to the west, with the Sacramento Mountains approximately 10 miles
to the east (Figure 1). At its widest, the basin is approximately 60 miles east to west and stretches
approximately 150 miles north to south.

2.4

Climate

As a whole, New Mexico has a mild, arid to semiarid continental climate characterized by light
precipitation totals, abundant sunshine, relatively low humidity, and relatively large annual and diurnal
temperature ranges (Western Regional Climate Center, 2013). The climate of the Central Closed Basins
varies with elevation. The Base is located in the lower elevation areas, characterized by warm
temperatures and dry air. Daytime temperatures often exceed 100 degrees Fahrenheit (°F) in the summer
months and are in the middle 50°F range in the winter. A preponderance of clear skies and relatively low
humidity permits rapid cooling resulting in average diurnal temperature ranges of 25° to 35°F. Potential
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evapotranspiration, at 73 inches per year, significantly exceeds annual precipitation, usually less than
10 inches. Arid conditions resulting from very low rainfall amounts, coupled with topographically
induced wind patterns and combined with sparse vegetation, tend to cause localized “dust devils.” The
annual rainfall for Alamogordo is 12 inches per year. Much of the precipitation falls during the midsummer monsoonal period (July and August) from brief, yet frequent, intense thunderstorms culminating
in 30 to 40 percent of the total annual rainfall.

2.5

Site Description and History

The DP-030, Grease Trap Disposal Pits, and SD-033, Cooking Grease Disposal Trenches, are identified
as the Solid Waste Management Unit (SWMU) 113B. The sites are located in the southeastern portion of
Holloman AFB, northwest of the airfield and Sabre Road and west of the Fire Protection Training Area.
As shown in Figure 2, DP-030 and SD-033 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. The area north of the sites is restricted. Several highly restricted buildings
are located near the two sites; consequently, unauthorized access to the area is prohibited.
As provided in the April 2009 – January 2010 Long-Term Monitoring Report for OT-16 (SWMUs 118
and 132 and AOC-A), DP-30/SD-33 (SWMU 113B) and SS-39 (SWMUs 165, 167, 177, 179, and 181),
Holloman Air Force Base, New Mexico, EPA ID# NM6572124422 (USAF, 2010), the sites are
undeveloped and moderately vegetated with shrubs and native grasses. The DP-030 site is located
immediately north of the unpaved service road and encompasses approximately 0.76 acre. Several linear
depressions, most likely remnants of former disposal and site investigation trenches, cross the site in
primarily northwest-southeast and secondary northeast-southwest orientations. The SD-033 site is located
south of the unpaved service road and encompasses approximately 0.17 acre. A semi-circular shaped soil
berm is located along the northern edge of SD-033. The soil berm is approximately 4 feet high and 50 feet
long and composed primarily of reworked native soil. It is unknown what purpose, if any, the berm
served. As with the DP-030 site, several linear depressions cross the site in a northwest-southeast
orientation.
The disposal pits and trenches consisted of elongated excavations approximately 40 to 50 feet long and
2 to 3 feet wide. Drilling and trenching activities indicated that the depths of the disposal pits and trenches
ranged from 2.5 to 9 feet below ground surface. The pits reportedly received waste from Holloman AFB
grease traps, oil/water separators, and grit from the wastewater treatment system. Occasionally, the pits
and trenches would receive sludge from vacuum trucks used to unclog sewer lines at the Primate
Research Laboratory (Radian, 1992).
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Figure 2. DP-030/SD-033 Location Including Wells
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2.6

Geology and Hydrogeology

The following sections discuss the regional geology, soils, regional hydrogeology, surface water
hydrology, current and future land use, and current and future water use for Holloman AFB.
2.6.1

Regional Geology

The sedimentary rocks, which make up the adjacent mountain ranges, are between 500 and 250 million
years old (Weir, Jr., 1965). During the period when the area was submerged beneath the shallow
intracontinental sea, layers of limestone, shale, gypsum, and sandstone were deposited. In time, these
layers were pushed upward through various tectonic forces, forming a large bulge on the surface.
Approximately 10 million years ago, the center began to subside, resulting in a vertical drop of thousands
of feet leaving the edges still standing (the present-day Sacramento and San Andres mountain ranges). In
the millions of years following, rainfall, snowmelt, and wind eroded the mountain sediments, depositing
them in the valley (i.e., Tularosa Basin). Water carrying eroded limestone, dolomite, gravel, and other
materials continued to flow into the basin.
As the Tularosa Basin is a bolson-type basin, which is a basin with no surface drainage outlet, sediments
carried by surface water into a closed basin are bolson deposits. The overlying alluvium generally consists
of unconsolidated gravels, sands, and clays. Soils in the basin are derived from the adjacent ranges as
erosional deposits of limestone, dolomite, and gypsum. A fining sequence from the ranges towards the
basin’s center characterizes the area with the near surface soils being alluvial, eolian, and lacustrine
deposits. The alluvial fan deposits are laterally discontinuous units of interbedded sand, silt, and clay,
while the eolian deposits consist primarily of gypsum sands. The eolian and alluvial deposits are usually
indistinguishable due to the reworking of the alluvial sediment by eolian processes. The playa, or
lacustrine deposits, consist of clay containing gypsum and are contiguous with the alluvial fan and eolian
deposits throughout the Base. Stiff caliche layers, varying in thickness, have been identified at different
areas of the Base.
2.6.2

Site-Specific Geology

The DP-030 and SD-033 geologic information presented herein was obtained obtained during the 1991
remedial investigation as provided in the supplemental RFI workplan (USAF, 2005) and from the
supplemental RFI subsurface soil investigation (USAF, 2007). In the undisturbed soils surrounding the
sites, the soils are primarily underlain with clayey silt and silty sand units. In the northern and central
portions of the 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 sequent of sandy clay centered around
monitoring well MW-30&33-03 18 feet below ground surface.
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 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-030 and SD-033. When present, the top of the
waste material ranged from 0.9 feet to 3 feet below ground surface while the base of the waste material
ranged from 2.6 feet to 8.8 feet below ground surface. 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 6 inches to 1 foot of the linear depressions containing waste, indicating that lateral migration of
waste from the pits did not occur.
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2.6.3

Regional Soils

The United States Natural Resources Conservation Service (formerly 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 (Derr, 1981). The hydraulic conductivity of these horizons ranges
from 4 x 10-4 to 1 x 10-3 centimeters per second.
The Holloman-Gypsum Land-Yesum Complex (0 to 5 percent slopes) consists of larger areas of shallow
and deep, well-drained soils and areas of exposed gypsum. The Holloman soil makes up about 35 percent
of the complex. Typically, the surface layer is light brown, very fine sandy loam approximately 3 inches
thick. The upper 13 inches of the substratum is pink, very fine sandy loam that is very high in gypsum.
Below that, the substratum is white gypsum to a depth of more than 60 inches. This soil is calcareous and
mildly alkaline to moderately alkaline throughout. Permeability is moderate, and available water capacity
is very low.
Gypsum Land makes up approximately 30 percent of the Holloman-Gypsum Land-Yesum Complex
(0 to 5 percent slopes). Typically less than 1 inch of very fine sandy loam overlies soft to hard, white
gypsum. The deeper Yesum horizon consists of very fine sandy loam that makes up approximately
20 percent of the complex. Typically, the surface layer is light brown, very fine sandy loam
approximately 3 inches thick. The upper 9 inches of the substratum is light brown, fine sandy loam that is
very high in gypsum. Below that, the substratum is pink, very fine sandy loam to a depth of more than
60 inches. The soil is calcareous throughout and is mildly alkaline. Permeability is moderate, and
available water capacity is moderate. Many fine gypsum crystals are found throughout the profile.
The soil type found across the main drainage area for the Base is Mead silty clay loam (0 to 1 percent
slopes). This deep, poorly drained, nearly level soil occurs on outer fringes of alluvial fans. This soil
formed in fine-textured alluvium over lacustrine lake sediment. It is very high in salt content because of
periodic flooding and poor drainage. Slopes are smooth and concave. Typically, the surface layer is
reddish-brown, silty clay loam and clay loam approximately 5 inches thick. The substratum, to a depth of
48 inches, is light reddish-brown clay that has a high salt content. Below that, the substratum is lacustrine
material of variable texture and color to a depth of more than 60 inches. Included within this soil are areas
of Holloman soils and Gypsum Land along the margins of the unit of steep, short gully sides and knolls.
Inclusions make up approximately 15 percent of the map unit for this soil type. Individual areas are
generally smaller than 10 acres. This soil is moderately calcareous throughout and is moderately to
strongly alkaline. It has a layer of salt that is more soluble than gypsum. Permeability is very low, and
available water capacity is low (URS, 2009).
2.6.4

Site Specific Soils

The soils underlying DP-030 and SD-033 are classified by the U.S. Department of Agriculture (USDA)
Soil Conservation Service as belonging to the well-drained, sandy loam and gypsum of the HollomanGypsum 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 percent 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 percent of the complex and is described as being a soft to hard white gypsum, typically overlain
by less than 1 inch of very fine, sandy loam. The Yesum unit, which makes up 20 percent of the complex,
is light brown to pinkish-white, very fine sandy loam that is also high in gypsum. The Yesum unit is
moderaly permeable, calcareous, and mildly alkaline.
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2.6.5

Regional Hydrogeology

Groundwater occurs as an unconfined aquifer in the unconsolidated deposits of the central basin, with the
primary source of recharge as rainfall percolation and minor amounts of stream runoff along the western
edge of the Sacramento Mountains (Basabilvazo et al., 1994). Surface water/rainfall migrates downward
into the alluvial sediments at the edge of the shallow aquifer near the ranges and flows downgradient
through progressively finer-grained sediments towards the central basin. Because the Tularosa Basin is a
closed system, water that enters the area leaves either through evaporation or percolation. This elevated
amount of percolation results in a fairly high water table. Beneath Holloman AFB, groundwater ranges
from 5 to 50 feet below ground surface. Flow for the Base is generally towards the southwest with
localized influences from variations in topography. In the northern and western portions of the Base,
groundwater flows more to the west towards the Ritas Draw, Malone Draw, and Lost River drainages.
Groundwater flow is affected by local topography in areas immediately adjacent to arroyos, where
groundwater flows directly toward the drainages regardless of the regional flow pattern.
Groundwater in the Tularosa Basin is of potable quality at the recharge areas in close proximity to the
Sacramento Mountains and becomes increasingly mineralized toward the central portion of the basin and
discharge areas. The majority (over 70 percent) of the Installation Restoration Program sites located
across Holloman AFB have groundwater monitoring wells containing water with an average total
dissolved solids (TDS) concentration greater than 10,000 milligrams per liter (mg/L). These TDS data
support the hypothesis that TDS concentrations below 10,000 mg/L at Holloman AFB are caused by
dilution of natural groundwater quality from leaking water lines and surface irrigation from the domestic
water supply. TDS concentrations greater than 10,000 mg/L exceed the NMWQCC limit for potable
water, and therefore, the groundwater beneath Holloman AFB has been designated as unfit for human
consumption. Likewise, the EPA guidelines have identified the groundwater as a Class IIIB water source,
characterized by TDS concentrations exceeding 10,000 mg/L and a low degree of interconnection with
adjacent surface water or groundwater of a higher class. Groundwater at Holloman AFB does not
discharge or connect to any adjacent aquifers because the Tularosa Basin is a closed basin. Adjacent
surface waters include Lost River and Lake Holloman, which also have high concentrations of TDS and
are not considered potential drinking water sources.
2.6.6

Site-Specific Hydrogeology

Groundwater occurs beneath DP-030 and SD-033 as a shallow unconfined aquifer within the underlying
clayey silt, silty sand, and sandy clay sediment. In 1991, the top of the underlying water table was
approximately 20 feet below ground surface and flowed in a southerly direction. Based on the 1991
remedial investigation measured water elevations, the water table beneath the two sites has a very low
hydraulic gradient of 0.0006 foot per foot. Using the calculated hydraulic gradient, the horizontal
groundwater velocity beneath the two sites was estimated to be approximately 0.2 to 1.0 feet per year.
The TDS in the wells installed in the vicinity of the sites exceeds 10,000 mg/L in all five wells.
2.6.7

Regional Surface Water Hydrology

The Tularosa Basin contains all of the surface flow in its boundaries (NMWQCC, 2006). The nearest
inflow of surface waters to the Base comes from the Lost River, located in the north central region of the
Base. The upper reaches of the Three Rivers and Sacramento River are perennial in the basin. Holloman
AFB is dissected by several southwest-trending arroyos that control surface drainage. Hay Draw arroyo is
located in the far north. Malone and Ritas draws, which drain into the Lost River and Dillard Draw
arroyos, are located along the eastern perimeter of the Base.
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In the past, the present-day Lake Otero formerly encompassed a much larger area, possibly upwards of
several hundred square miles. Its remains are the Alkali Flat and Lake Lucero. Lake Lucero is a
temporary feature merely a few inches deep during the rainy season. Ancient lakes and streams deposited
water-bearing deposits over older bedrock basement materials. Fractures, cracks, and fissures in the
Permian and Pennsylvanian bedrock yield small quantities of relatively good quality water in the deeper
periphery. Potable water is only found in wells near the edges of the basin with more saline water found
towards the center. Two of the principal sources of potable water are a long narrow area on the upslope
sides of Tularosa and Alamogordo and another area in the far southwestern part of the basin.
2.6.8

Regional Surface Water Hydrology

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.
2.6.9

Current and Future Land Use

The land surrounding Holloman AFB consists of residential areas to the east and northeast (city of
Alamogordo), rangeland to the south, White Sands National Monument to the west, and areas where
military activities are conducted to the north. The desert terrain immediately surrounding Holloman AFB
has limited development, Mesa Verde Ranch operates along the eastern border, and there are no
residential communities, or large industrial operations located adjacent to the Base. Holloman AFB is an
active military installation and is expected to remain active for the foreseeable future. No transfer of
military property to the public is anticipated, and public access to the Base is restricted (Foster Wheeler,
2002). Future land use is not expected to differ significantly from current land use practices (Foster
Wheeler, 2002). There are currently no plans for the base to expand operations in the area occupied by the
DP-030 and SD-033 sites.
2.6.10 Current and Future Water Use
Currently, there are no potable supplies of groundwater or surface water located on the Base (Foster
Wheeler, 2002). Holloman AFB obtains its water supply from the city of Alamogordo and Holloman
AFB wells in the Boles, San Andres, and Douglas well fields at the Base of the Sacramento Mountains.
No water supply wells are located on or near the Base because of poor groundwater quality with TDS
concentrations greater than 10,000 mg/L. There are no potable or irrigation wells near or immediately
downgradient of the Base.
2.6.11 Source of Contamination
The disposal pits and trenches consisted of elongated excavations approximately 40 to 50 feet long and
2 to 3 feet wide. Drilling and trenching activities indicated that the depths of the disposal pits and trenches
ranged from 2.5 to 9 feet below ground surface. The pits reportedly received waste from Holloman AFB
grease traps, oil/water separators, and grit from the wastewater treatment system. Occasionally, the pits
and trenches would receive sludge from vacuum trucks used to unclog sewer lines at the Primate
Research Laboratory (Radian, 1992).
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2.6.12 Fate and Transport and Potential Receptors
Contaminants present in the waste contained in the trenches that comprise the DP-030 and SD-033 sites
may have migrated through the shallow vadose zone impacting groundwater directly underlying the Sites.
Potential exposure pathways which may be present onsite include dermal contact, outdoor soil vapor
inhalation, and soil vapor inhalation due to vapor intrusion to indoor air should a building be constructed
in the immediate vicinity. Potential human receptors include military/civilian workers, potential future
residents, and construction workers performing intrusive activities in the vicinity of the Sites. While
groundwater is not locally extracted for use, human exposure to TCE may result from inhalation of vapors
from contaminated subsurface soil or groundwater.
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3.0

PREVIOUS INVESTIGATIONS

Numerous investigations have been performed at the DP-030 and SD-033 sites over the years. The
following sections summarize the results if those investigations.

3.1

1991 Remedial Investigation

In 1991, a remedial investigation was performed consisting of a site visit, trenching, soil sampling, and
the installation and sampling of on-site monitoring wells as document in the Remedial Investigation
Report, Investigation, Study and Recommendation for 29 Waste Sites (Radian, 1992). At the time of the
investigation, 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 pit by the presence of linear surface depressions in the soil
from the compaction of the backfilled waste pits.
Trenching activities were conducted to help locate and delineate the 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 resulting 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 were discovered at the site during
trenching.
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 below ground surface. The
waste material was covered by soil consisting of silty sands and sandy silts. The remedial investigation
logs showed the thickness of the waste and provided detailed descriptions of the waste material
encountered in each waste pit.
A sample of the waste material from a discrete interval was selected for VOC analysis with the other
analyses performed on a composite sample of the waste from each pit. These samples along with samples
obtained from native soils below the waste were analyzed for semivolatile organic compounds (SVOCs),
total metals, organochlorinated and organophosphorous pesticides, polychlorinated biphenyls (PCBs), oil
and grease, gross alpha/beta, and chlorinated herbicides. No constituents exceeded human health based
screening levels and background in the soil intervals beneath the waste with the exception of oil and
grease.
Cadmium concentrations in all of the waste samples exceeded the construction worker soil screening level
(SSL). The oil and grease concentrations exceeded the 1,000 milligrams per kilogram cleanup standard in
place for Holloman AFB at the time for total petroleum hydrocarbons. Aroclor-1254 exceeded the SSLs
for samples collected from various boreholes. In addition, TCE, ethylbenzene, lead, and chromium were
present at concentrations above applicable screening levels. In summary, VOCs (TCE and ethylbenzene),
Aroclor-1254, and metals (chromium, lead, and cadmium) posed an unacceptable risk to human health
and background for one or more receptors.
As part of the remedial investigation, four monitoring wells were installed, includingMW30&33-01,
MW30&33-02, MW30&33-03, and MW30&33-04. Field slug tests were performed to estimate the
hydraulic conductivity of the lithology around each monitoring well. The hydraulic conductivities were
determined to be 4.23 feet per day (ft/day), 0.61 ft/day, 0.22 ft/day, and 0.92 ft/day, respectively. In
addition, the groundwater velocity was estimated to be 0.2 to 1.0 ft/year, based on a hydraulic gradient of
0.0006 foot per foot.
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A single round of groundwater samples were collected and analyzed for VOCs, SVOCs, oil and grease,
total metals, gross alpha/beta, organochlorinated and organophosphorous pesticides, PCBs, chlorinated
herbicides, anions, and total dissolved solids. No constituents were detected above background and
groundwater standards in place at the time. Low concentrations of halogenated VOCs were detected in
monitoring well MW30&33-04. The TDS concentrations ranged from 19,000 mg/L to 40,000 mg/L.
The risk screen performed as part of the remedial investigation indicated an unacceptable risk based on
several constituents in the soil exceeding action levels. Therefore, it was recommended that the sites
should proceed beyond a remedial investigation.

3.2

Long-Term Monitoring

A subsequent Decision Document was signed by NMED and the Base Commander in September 1995
(USAF, 1995) recommending No Further Action for groundwater with groundwater monitoring based on
the absence of exposure pathways and receptors and the remote locations of the two sites with long-term
monitoring commencing in 1995. In 2005, the Supplemental RCRA Facility Investigation, DP-30/SD-33
(SWMU 113), SS-39 (SWMUs 165, 177, 179, and 181), and SD-27 (SWMU 141), Holloman Air Force
Base, Alamogordo, New Mexico (USAF, 2007) was prepared and submitted to the NMED to address
additional characterization requirements at these sites. Upon review of the plan, NMED recommended
that semi-annual groundwater monitoring would be required at DP-030 and SD-033.
In response to the Draft Supplemental RCRA Facility Investigation Work Plan, Holloman Air Force Base,
Alamogordo, New Mexico (USAF, 2005), NMED requested the installation of a groundwater monitoring
well immediately downgradient and adjacent to DP-030. The additional groundwater monitoring well
(MW30&33-05) was installed in June 2006 to a depth of 30 feet below ground surface, approximately
eight feet below the top of the underlying water table as measured at the time of drilling.
As discussed in the RCRA Facility Investigation work plan (USAF, 2007), the four pre-existing wells and
the newly installed monitoring well were sampled in July 2006 and again in January 2007. Sixteen VOCs,
16 total and/or dissolved metals, and TDS were detected in the groundwater samples. The TDS results
ranged from 21,500 mg/L to 35,400 mg/L. Of the VOCs detected, only TCE was detected at
concentrations exceeding regulatory levels with a maximum concentration of 59.3 micrograms per liter
(µg/L) in well MW-30&33-05 as compared to the EPA MCL of 5 µg/L. Iron was detected at a
concentration of 1,410 µg/L in well MW-30&33-05 as compared to the irrigation New Mexico
Groundwater Quality Control Commission standard of 1,000 µg/L, but was not detected in the dissolved
metals sample indicating that the reported concentration was associated with the sample turbidity. None
of the dissolved metals data obtained exceeded regulatory criteria.
During the July 2009 sampling event, monitoring well MW-30&33-05 was found damaged and not
sampled. The well was abandoned and a replacement monitoring well (MW-30&33-05R) installed.
Results from the 2009 and 2010 sample events again demonstrated that natural TDS levels are above
10,000 mg/L, exceeding the threshold above which groundwater is no longer considered a potential
domestic or agricultural water supply. TCE continued to exceed regulatory levels with a maximum
concentration of 30.6 µg/L obtained for well MW-30&33-05R. For total metals analyses, antimony,
selenium, and arsenic exceeded regulatory levels, with antimony and selenium being below levels of
regulatory concern for dissolved metals. Arsenic was the only dissolved metal that exceeded action levels
in groundwater samples exceeding both the New Mexico Water Quality standard of 0.448 µg/L and the
EPA MCL of 10 µg/L with a maximum concentration of 31.6 µg/L. Dissolved metal concentration
exceeding regulatory levels were sporadic with no evidence of a consistent trend. Depth to water for the
five wells averages approximately 22 feet below ground surface with an overall slight gradient to the
south-southeast.
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The 2009/2010 LTM Report (USAF, 2010) recommended that LTM be discontinued and conditional site
closure be granted for sites DP-030 and SD-033 with Land-Use Restrictions. The Land-Use Restrictions
would restrict the construction of buildings due to the risk of vapor intrusion. Because the end goal of this
project is Site Closeout without any restrictions, LTM will continue on an annual basis until such time as
interim measures consisting of excavation and removal of contaminated media followed by site
restoration are completed. This will include post-remediation monitoring for a minimum period of three
years to demonstrate that contaminant concentrations in groundwater have declined to levels below
regulatory concern.
Regarding the groundwater, TCE continues to be the primary contaminant of concern exceeding
applicable screening criteria (e.g., EPA MCLs and New Mexico Groundwater Quality standards).
Because TCE is present in the waste and appears to be impacting the groundwater underlying the DP-030
and SD-033 sites, the waste will be excavated and disposed at an approved off-Site facility.

3.3

Supplemental Field Activities

Supplemental RFI activities were conducted at DP-030 andSD-033 between September 2005 and July
2006 in accordance with the Draft Supplemental RCRA Facility Investigation Work Plan, Holloman Air
Force Base, Alamogordo, New Mexico (USAF, 2005).
3.3.1

Non-Invasive Geophysical Survey

A non-invasive terrain conductivity survey of DP-030 and SD-033 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 area was not performed.
The geophysical survey results are provided in the Supplemental RCRA Facility Investigation –
DP-30/SD-33 (SWMU 113), SS-39 (SWMUs 165, 177, 179, and 181), and SD-27 (SWMU 141), Holloman
Air Force Base, Alamogordo, New Mexico (USAF, 2007). Prior to surveying DP-030 and SD-033, a
Geonic Limited Model EM-31 Mark2 terrain conductivity instrument was used to measure lateral soil
conductivity changes at another 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 work plan (USAF, 2005).
Consequently, the electromagnetic survey strategy was modified to utilize only the quadrature
(conductivity) component of the electromagnetic method.
The EM-31 Mark 2 system operates on magnetic induction and Maxwell’s Law, whereby an
electromagnetic field is transmitted through the soil and the associated electric field current is ultimately
picked up by the receiver and correlated directly to soil conductivity. The Mark 2’s fixed intercoil spacing
of 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 likely lessened the effective signal penetration
depth to approximately 10 feet. The electromagnetic survey was conducted on a 10-foot spacing. A two
reading per second sampling rate was employed, translating into a 1.5 station spacing along each line.
Low conductivity anomalies consistent with oil and grease contamination were identified within the
surveyed area. The locations of the anomalies correspond to the approximate locations of DP-030 and
SD-033; however, the sizes of the anomalies suggested that the two sites may be larger than had
previously been determined.
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3.3.2

Subsurface Drilling

A subsurface soil investigation was conducted at DP-030 and SD-033 to characterize the waste materials
present, 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 drill rig in May 2006.
Due to limited information on historic waste disposal practices, the subsurface soil investigation targeted
potential waste disposal trenches identified from the geophysical survey data.
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 investigations, waste materials were assumed to be present to a maximum depth of 8.8 feet
below ground surface, Consequently, the soil borings were generally completed between 10 to 15 feet
below ground surface. Soils were retrieved using a 4-foot long stainless steel, 2-inch diameter macrocore
sampler fitted with disposal acetate liners. The sampler was advanced into the underlying soils in 4-foot
increments. Upon achieving a 4-foot push, the sampler was removed from the subsurface and the acetate
liner extracted from the sampler. The liner was then opened and the contained soils lithologically
characterized, visually inspected, and field screened using a photoionization detector (PID). No elevated
PID readings were detected in the soil cuttings. The collected data included the presence or absence of
waste material and evidence of contamination was recorded on individual boring logs.
Initially, 14 soil borings were proposed for DP-030 and 6 for SD-033; however, during the subsurface
investigation, waste material was not observed in many of the borings completed within the geophysicaldefined boundaries of the two sites. Consequently, 11 additional soil borings were drilled at the sites to
collect a sufficient number of waste samples for analytical characterization. Twenty soil borings were
completed within and around DP-030 with 11 soil borings completed within and around SD-033.
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.
3.3.3

Waste Sampling for Disposal Characterization

Waste material encountered during borehole advancement was sampled and analyzed for toxicity
characteristic leaching procedure (TCLP) VOCs, TCLP SVOCs, TCLP metals, pH, ignitability,
corrosivity, and reactivity (sulfide and cyanide) to determine appropriate means of disposal if the material
was removed.
Within the DP-030 site, waste material generally consisted of light yellow to dark brown silty sand
containing pieces of plastic sheeting. Material was encountered at various depths ranging from 3 to 9 feet
below ground surface. Meta- and para-cresol, barium, cadmium, lead, and mercury were the only analytes
detected within the six waste samples collected. None of the detected analytes exceeded TCLP regulatory
levels.
Within the SD-033 site, waste material generally consisted of blackish brown to dark brown fine-grained
silty sand containing pieces of clear plastic sheeting and cut timber. Material was encountered ranging
from 2 to 5 feet below ground surface. Only barium and cadmium were detected with neither metal
exceeding TCLP regulatory levels.
Based on these analyses, the waste material can be excavated and shipped off-site for disposal as nonhazardous waste.
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3.3.4

Subsurface Soil Sampling

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 pits and trenches.
Samples were analyzed for VOCs, SVOCs, PCBs, organochlorinated and organophosphorous pesticides,
herbicides, total petroleum hydrocarbons-gasoline range organics, total petroleum hydrocarbons-diesel
range organics, and target analyte list metals.
For DP-030, methylene chloride, seven pesticides, and 18 metals were detected in soil samples collected
from the disposal boundary delineated by the geophysical survey. The highest pesticide concentrations
varied between borings and include 4,4’-DDT, endrin aldehyde, endrin ketone, beta-endosulfan,
endosulfan sulfate, and methoxychlor. Of the metals detected, only manganese exceeded SSLs in one
boundary sample.
With respect to soil samples collected immediately beneath waste material present at DP-030, three
VOCs, 12 pesticides, 1 herbicide, Aroclor-1254, TPH-G, TPH-D, and 21 metals were detected. Analyte
concentrations varied across the site. No constituents exceeded SSLs with the exception of manganese in
one sample collected from soil underlying the waste.
For soil samples collected from the disposal boundary surrounding SD-033, fluoranthene and 18 metals
were detected. Fluoranthene was only detected in one soil boring sample. None of the analytes exceeded
SSLs.
With respect to soil samples collected beneath identified SD-033 waste materials, three VOCs
(ethylbenzene, n-propylbenzene, and para-cymene), one SVOCs [bis(2-ethylhexyl) phthalate], one
pesticide (dimethoate), two PCBs (Aroclor 1254 and Aroclor-1260), and 19 metals were detected. None
of the organic compounds or metals detected exceeded SSLs.
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4.0

PROCEDURES FOR IMPLEMENTATION

This section provides the general procedures for implementing the interim corrective measures to be
undertaken at sites DP-030 and SD-033. Excavation of waste and impacted soils will be performed to
address contamination that poses an unacceptable risk to human health and the environment and to
mitigate impacts that the contaminants are having on the groundwater underlying the site. The following
specific tasks will take place at the site subject to interim corrective measures under this work plan:


Pre-mobilization activities



Mobilization/site setup



Waste and impacted soil excavation



Confirmatory soil sampling



Disposal of contaminated media



Long-term groundwater monitoring



Waste management



Site restoration



Site surveying

4.1

Pre-Mobilization Activities

Prior to mobilization of equipment, subcontracted services (e.g., New Mexico licensed surveyor and
approved analytical laboratory) will be procured. All necessary permits (e.g., digging permits) will be
initiated. All site activities will be coordinated with the appropriate Holloman AFB personnel.
Prior to initiating intrusive activities, a completed and approved Air Force Form 332 will be obtained for
authorization of construction work at Holloman AFB. A request for locating underground utilities in the
area will be submitted to the local one-call utility notification center, as applicable. Additionally, Air
Force Form 103 will be submitted to request that the location of underground utilities be marked at the
specific sites. Drilling and excavation locations will be identified with paint, flags, or stakes, as
appropriate to the surface material. Utility clearance approvals will be completed by the appropriate
Holloman AFB utility office (e.g., telephone, sewer, water, natural gas, etc.).
In support of the activities to be performed at the DP-030 and SD-033 sites, a project-specific Quality
Assurance Project Plan (QAPP) and a Health and Safety Plan (HASP) have been prepared.
4.1.1

Quality Assurance Project Plan

The Uniform Federal Policy Quality Assurance Project Plan, DP-030/SD-033 (USAF, 2014b) provides
the direction necessary for the collection of data required for assessment of the confirmatory soil samples
collected following excavation of waste and impacted soil at the Sites and monitoring of groundwater
underlying the Sites. The plan was written in accordance with the QAPP requirements and elements set
forth in the Intergovernmental Data Quality Task Force Uniform Policy for QAPPs by the EPA, dated
March 2005, which was adopted by the AFCEC. QAPPs written in the Uniform Federal Policy format
integrate the technical and quality aspects of a project, including planning, implementation, and
assessment and include all the elements of a Sampling and Analysis Plan.
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As outlined in the QAPP, quality assurance objectives are specified to ensure that data produced are of a
known and sufficient quality for determining whether a risk to human health or the environment exists.
Minimum precision, accuracy, and completeness measurements and minimum detection limits are
quantitative objectives specified in the QAPP. Representativeness and comparability are qualitative
objectives. During the sampling discussed in the QAPP, field quality control samples will be collected
and analyzed to evaluate the achievement of the precision and accuracy objectives specified in the QAPP.
Overall, both field and laboratory precision will be evaluated through the results of duplicate groundwater
samples, equipment rinsates, and field blanks. The duplicate samples, equipment rinsates, and field blanks
will be analyzed for the same suite of analytes as the regular groundwater samples. Trip blanks to be
analyzed for VOCs will be included in each cooler containing VOC samples shipped to the laboratory.
Environmental analyses are critical, because decision-making based on inaccurate measurements or data
of unknown quality can have significant economic and health consequences. Data verification and
validation will be performed as specified in the QAPP to ensure data meet the project requirements.
Method data validation is the process whereby analytical data are reviewed against set criteria to ensure
that the results conform to the requirements of the analytical method and any other specified
requirements. All laboratory-generated data will be validated in accordance with the requirements of the
QAPP. The field-generated data will not be validated, but the quality of the field-generated data will be
ensured through adherence to established standard operating procedures (SOPs) and use of equipment
calibration and standardization, as appropriate.
4.1.2

Health and Safety Plan

The Health and Safety Plan – Selected Sites Under the Air Force Civil Engineer Center (AFCEC)
Contract No. FA8903-13-C-0008 (SS-017; SS-018; DP-030/SD-033; SS-039; OT-037/OT-038; SS-065;
SS-069; SD-027) (USAF, 2014c) has been prepared and addresses the tasks and conditions to be
encountered during this project. The HASP presents the health and safety requirements and guidelines for
field operations addressed under the Installation Restoration Program at Holloman AFB, specifically for
the 10 sites being administered by the URS Phoenix Office under terms of the AFCEC Contract
No. FA8903-13-C-0008. The purpose of the HASP is to identify and educate personnel of the potential
hazards associated with field activities at Holloman AFB. Subcontractors working for URS at task sites
will be responsible to provide their own HASPs and provide documentation to URS that describes their
plan for addressing applicable health and safety requirement for activities that are unique to their scope of
services. The HASP is a living document and may be updated as conditions dictate. The HASP covers the
following items:


Project team organization and responsibilities



Training and medical monitoring requirements



Site hazard analysis



Emergency response plan



Personal protective equipment and medical screening



Frequencies and types of air monitoring



Site control measures and safe work practices



Decontamination procedures



Site inspections



Recordkeeping

Holloman AFB Sites DP-030/SD-033
Interim Corrective Measures Work Plan

19

September 2014

4.0 PROCEDURES FOR IMPLEMENTATION

The Health and Safety Plan – Selected Sites Under the Air Force Civil Engineer Center (AFCEC)
Contract No. FA8903-13-C-0008 (SS-017; SS-018; DP-030/SD-033; SS-039; OT-037/OT-038; SS-065;
SS-069; SD-027) (USAF, 2014c) is augmented by the URS Health and Safety Program’s relevant Safety
Management Standards that were developed under the company’s Health and Safety Management System
and are required to be available on-site during all activities.

4.2

Mobilization/Site Setup

Personnel, equipment, and resources necessary to implement this interim corrective measure will be
mobilized to the Sites. Site setup will occur at the waste pits and trenches that comprise the DP-030 and
SD-033 sites. Warning signs and safety fencing may be used, where necessary, to delineate the work zone
and indicate the potential hazards. The work zone will be established so as to maintain the work area clear
of obstructions and to provide clearly marked vehicle paths and parking areas. Setup will also include
establishing a laydown area for material storage and other equipment staging as required.

4.3

Clearing the Site

Prior to excavation, the task site will be cleared of shrubs, vegetation, fences, and other debris. Vegetation
is minimal and clearing may be accomplished concurrently with the excavation of contaminated waste
and soil. Because of the potential uptake of contamination, the vegetation will be collected along with
excavated waste and soil for disposal at an approved off-site facility. Clearing operations will be confined
to the sites to be remediated, limited to only those areas requiring excavation, those areas required for
barrier construction (required as needed to establish the task-site work areas in accordance with the
project HASP) or as directed by project personnel. Any areas outside the designated areas that are
damaged or disturbed by field operations will be repaired and reseeded.

4.4

Waste and Impacted Soil Excavation

Waste and soil excavation will be limited to only those materials necessary to remediate the task site. As
discussed in Section 2.5 and shown in Figure 2, the pits and trenches consisted of elongated excavations
approximately 40 to 50 feet long and 2 to 3 feet wide. They are visible from the surface and are the
primary areas that will be excavated. Only soil that has been impacted by waste contained in the pits and
trenches will require excavation as determined by a combination of visual examination and field
screening methods during field activities. Field screening will consist of taking PID measurements during
excavation to identify organic-containing material for excavation, Excavated waste and soil will be
consolidated, as necessary, in a designated area immediately adjacent to the task site. To minimize the
spread of contamination, equipment necessary for soil excavation will remain within the contamination
control zones until completion of excavation activities.
Precautions such as the use of water spray or soil fixatives for dust suppression, wind monitoring, and
visual observation will be used as needed to prevent the generation of fugitive dust. Air monitoring to
assess the airborne spread of contamination will be performed in accordance with the project HASP. Air
monitoring may be conducted as deemed necessary by the site safety lead to ensure that workers are
protected from unnecessary exposure to chemical hazards. Personal protective equipment, when required,
will be used as specified in the project HASP and as determined by the site safety lead present at the task
site.
The earthwork on this project will be defined as the following:


Clearing vegetation as required (vegetation is minimal and clearing may be accomplished
concurrently with the excavation of contaminated waste and soil)
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Excavating waste and soil that has been negatively impacted by constituents in the waste



Managing dust control



Delivering all contaminated material excavated for completion of the project to an off-site
disposal facility



Backfilling or contouring all excavations and reclaiming all disturbed task area support sites



Compacting all backfill and finishing grading and grading for surface drainage or revegetation

Equipment used for hauling operations will remain outside the contamination work areas. The work will
require the use of heavy earthwork equipment such as dozers, loaders, backhoes, and large dump trucks.
The work also will require up-front planning and coordination with Holloman AFB operations and
personnel to ensure safe and productive hauling across base roads. The project will be responsible for
maintaining the on-site haul roads at the Sites during operations and for returning on-site haul roads to
their original condition. As part of the subcontractor’s HASP, a Journey Management Plan will be
prepared outlining the requirements for safe hauling of soil from the base to the disposal facility. Off-site
haul roads, including Base roads not in the immediate vicinity of the Sites as well as roads off Holloman
AFB, are not the responsibility of the project.

4.5

Contaminated Waste and Soil Hauling

Contaminated waste and soil will be hauled to an approved off-site disposal facility in end-dump trucks,
roll-on/roll-off containers, or similar containers as approved by the project manager. It is anticipated that
any waste or soil generated will be transported in closed-transport vehicles. Each dump truck or container
will have a locking tailgate with a gasket or other mechanism to prevent loss of waste/soil during
transport. The driver will inspect the tailgate prior to and after loading to ensure that it is properly latched.
The dump truck or container will have a new plastic liner installed for each load to mitigate spread of
contamination and provide a means of dust control during transportation and disposal. Loads will be
covered with a tight-fitting tarp (or hard lid) to prevent loss of material during transport. The cover will be
evaluated and approved by project personnel prior to initial use and throughout the duration of the project.
After loading and before leaving the area, the driver will visually inspect each truck or container to ensure
that the exterior is not contaminated. Before leaving the area and under the direction of the field team
leader, any discovered external contamination will be removed. After the load has been dumped, the truck
or container will be covered for the return trip.

4.6

Dust Suppression

Dust generation will be minimized during excavation, loading, hauling, and dumping by using water
truck(s) and/or soil fixatives. Results of air monitoring will help determine whether the dust-suppression
methods are adequate. Over application of water resulting in free liquids will not be allowed because
additional requirements may be imposed for handling liquid waste. A source for dust suppression water
will be identified prior to the start of field operations.
Work will be restricted or suspended if unacceptable amounts of dust are being generated as determined
by the field team leader or site safety lead. Unacceptable amounts of total dust for particulates not
otherwise regulated as defined by the Occupational Safety and Health Administration’s Permissible
Exposure Limit is 15 milligrams per cubic meter – time weighted average. The American Conference of
Governmental Industrial Hygienists Guideline is 10 milligrams per cubic meter time weighted average.
Based upon these two criteria, the lower limit of 10 milligrams per cubic meter will be applicable. This
dust could be a result of dry soil (which might require wetting) or a result of wind.
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All excavating, loading, hauling, and dumping operations will be suspended if the wind is blowing
towards the flight line hard enough to create an aircraft hazard or foreign object debris issue. If there is
any visible dust in the infield of the flightline as a result of excavation activities, all activity must stop.
Work areas that have the potential of generating dust will require water spraying at the end of each
workday and other occasions as deemed necessary by the field team leader or site safety lead.

4.7

Confirmatory Soil Sampling

As described in the Uniform Federal Policy Quality Assurance Project Plan, DP-030/SD-033 (USAF,
2014b), confirmatory samples will be collected following excavation and submitted to an approved offsite laboratory for VOC, total metals, PCB, and oil and grease analyses. The QAPP provides the sampling
and analytical method requirements for the confirmatory soil samples. Worksheet #11 in the QAPP
discusses the number of confirmatory soil samples required. Sampling locations will be dependent on the
extent of the excavations and will be representative of the remaining soils underlying and immediately
adjacent to excavated areas.
Pursuant to the Holloman AFB RCRA Permit, soil analytical results will be compared with the
corresponding NMED residential soil screening levels (NMED, 2012) or, if an NMED SSL has not been
defined, EPA Region 6 residential screening levels will be used for comparison as available on-line at
http://www.epa.gov/region6/6pd/rcra_c/pd-n/screen.htm. Excavation activities and subsequent
confirmation sampling will continue in an iterative fashion until confirmatory sampling and analysis
indicate that constituent concentrations meet the applicable regulatory cleanup levels. Given the relatively
shallow depth to groundwater underlying the site (approximately 22 feet on average), excavation will be
limited to the top of the water table. It is not anticipated that the excavations will extend much beyond the
depth of the pits and trenches based on the data obtained during the supplemental RCRA facility
investigation (USAF, 2007) discussed in Section 3.0.
All samples will be collected and delivered to the approved off-site analytical laboratory under chain-ofcustody protocol as defined in SOP-26, Chain-of-Custody, provided in Appendix A of the project QAPP.
In addition, quality assurance/quality control samples will be collected in accordance with the
requirements delineated in Worksheet #20 of the project QAPP. All analytical data will undergo
verification and validation in accordance with the requirements set forth in Worksheets #34, #35, and #36
of the project QAPP.

4.8

Decontamination

Equipment decontamination will be conducted where contaminated materials have been encountered. A
decontamination area will be established such that the potential for downwind contamination from the
remediation site is mitigated. Decontamination operations will comply with the requirements set forth in
the Health and Safety Plan – Selected Sites Under the Air Force Civil Engineer Center (AFCEC)
Contract No. FA8903-13-C-0008 (SS-017; SS-018; DP-030/SD-033; SS-039; OT-037/OT-038; SS-065;
SS-069; SD-027) (USAF, 2014c).
Dry decontamination procedures will be used at the beginning of the decontamination effort. If these
procedures are not successful, the equipment will be moved onto a clean decontamination pad or plastic
and sprayed with a high-pressure water spray from a portable unit. The subcontractor will provide a
design for the decontamination pad with approval of the contractor. All equipment will be surveyed and
visually inspected to ensure that all source contamination has been removed. If additional
decontamination is required, further decontamination efforts will be conducted until the equipment is
clean and may be released. The equipment will remain in the area where remediation is occurring until it
is adequately decontaminated as verified by field surveillance methods.
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Management of waste generated during decontamination efforts will remain within the area of
contamination for temporary storage until final waste disposition. Tools used for equipment
decontamination will be decontaminated, surveyed for contamination, and released for reuse.

4.9

Long-Term Groundwater Monitoring

The Long-Term Monitoring Plan, DP-030/SD-033 (USAF, 2014a) has been developed to provide
guidance for long-term groundwater monitoring at the Site. Annual groundwater monitoring and well
gauging will be performed at the five regional aquifer wells located at the Sites (see Figure 2). Samples
will be collected and analyzed for the suite of analyses as provided in Table 1 of the monitoring plan.
The objective of the LTM is to provide groundwater sample analytical data of sufficient quality and
quantity to adequately characterize and monitor groundwater underlying the Sites. The Long-Term
Monitoring Plan, DP-030/SD-033 (USAF, 2014a) is used in conjunction with the Uniform Federal Policy
Quality Assurance Project Plan, DP-030/SD-033 (USAF, 2014b) to ensure that the functional activities,
organization, and quality assurance/quality control protocols are achieved in accordance with the project’s
data quality objectives.
As additional monitoring data are collected, the analyte list, well list, and sampling frequency may be
adjusted to focus on those constituents and wells of interest. A monitoring report will be prepared on an
annual basis to evaluate the results and provide recommendations as to future monitoring requirements.
The change in monitoring scope or schedule will be documented in a revision to the Long-Term
Monitoring Plan, DP-030/SD-033 (USAF, 2014a), as well as the Uniform Federal Policy Quality
Assurance Project Plan, DP-030/SD-033 (USAF, 2014b), which will undergo review by the USAF and
NMED prior to implementation.

4.10 Management of Investigation-Derived Waste
The investigation-derived waste (IDW) will be generated as a result of the activities conducted during this
project. The types of waste expected to be generated include, but are not limited to, the following:


Personal protective equipment



Equipment decontamination liquid residue



Purge water



Soil



Oil and grease waste from pits and trenches



Plastic sheeting



Unused/unaltered sample material



Analytical residues



Sample containers



Hydraulic spills from mechanical equipment used during excavation



Miscellaneous waste

Waste could be hazardous. As the project continues, additional waste streams could be identified. All
generated waste streams are required to have the waste identified and characterized as required by RCRA
regulations (40 CFR 262.11, “Hazardous Waste Determination”). Hazardous waste determinations will be
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prepared for each waste stream in accordance with URS SOP-49 (Appendix A of the Uniform Federal
Policy Quality Assurance Project Plan, DP-030/SD-033 [USAF, 2014b]). Wastes generated will be
designated and characterized using process knowledge, historical analytical data, and/or analytical data
generated during the course of the field activities. Hazardous waste determinations for all waste streams
will be generated and maintained as part of the project file. Samples of IDW may be collected, if
necessary, and submitted to the laboratory for analysis. The waste will be disposed of in accordance with
applicable federal, state and local regulations. All drums will be labeled “IDW, Awaiting Analysis” with
contact information provided while being stored pending analysis.
It is anticipated that some of the waste generated during the interim corrective measure will be nonhazardous (i.e., personal protective equipment). These waste streams will be evaluated and may be
disposed at the Holloman AFB landfill upon approval.
Waste minimization techniques will be incorporated primarily through design, planning, and efficient
operations. Specific waste minimization practices to be implemented during the project will include, but
not be limited to, the following:


Historic data evaluation to identify waste streams that may need to be segregated because of the
potential of being hazardous



Excluding materials that could become hazardous waste in the decontamination process (if any)



Controlling transfer of materials and equipment between clean and contaminated areas



Designing containment such that spread of contamination is minimized



Deploying appropriate decontamination methods

Reuse and recycling opportunities also will be evaluated for waste, such as batteries, scrap metal, and
equipment or materials that are no longer needed. Uncontaminated equipment that is determined to be
excess will be evaluated for reuse by other projects.
Wastes generated during the performance of LTM activities will be handled in accordance with the
requirements provided in Section 5.0 of the Long-Term Monitoring Plan, DP-030/SD-033 (USAF, 2014a)
and URS SOP-49 Investigation Derived Waste (Appendix A of the project QAPP).

4.11 Site Restoration
Following delineation and remedial action activities at the former Sites, site conditions will be restored to
a similar state as initial conditions. Excavations will be backfilled with clean fill obtained from the
Holloman AFB borrow source and compacted with a vibratory compactor, backhoe, or other appropriate
methods. The area will be graded to maintain positive drainage to conform to site conditions. The ground
covering will then be restored to surrounding site conditions or other covering as directed by Holloman
AFB.
Reclamation seeding will take place on the laydown areas and all areas affected by the remediation
activities, including material borrow areas and stockpile locations. Seeding will be performed either in the
spring or late fall and will be coordinated with Holloman AFB personnel to ensure that it occurs during
the optimal time of year based on meteorological conditions. Soil shall be tilled to a minimum depth of
3 inches and will be free of clods and weeds. Fertilizer will be applied closely following seedbed
preparation. The seeding will closely follow fertilizer application and will be performed by drilling with a
desired seeding depth of between ½ and 1 inch in depth. Table 2 provides the recommended seed mix to
be used for all disturbed areas.
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A soil analysis of the soils disturbed by excavation and any topsoil used for backfill will be analyzed to
determine the appropriate fertilizer mix and application rates for successful growth of the specified seed
mix. Mulch material will be selected to ensure that it is weed free and will be spread uniformly at a rate of
15 tons per acre.
Table 1. Recommended Seed Mix
Species

Rate of Application
(pounds per acre pure live seed)

Alkali sacaton
(Sporobolus airoides)

2.5

Fourwing saltbush
(Atriplex canescens)

2.0

Sand dropseed
(Sporobolus cryptandrus)

1.0

Following regulatory approval of site closure, the all existing monitoring wells will be abandoned
according to the NMED Water Quality Bureau Monitoring Well Construction and Abandonment
Guidelines (NMED, 2011b) unless a future need is identified for the wells. The Site will be graded to
match the existing topography, if necessary.

4.12 Surveying
Prior to field work, the locations of the pits and trenches will be surveyed and marked to identify areas to
be excavated. Surveying of the locations (northing, easting, and elevation coordinates) of excavations and
other pertinent site features will be conducted by a State of New Mexico-licensed surveyor. Surveying
data will be provided in a spreadsheet format for import into the geographic information system, and the
data will also be incorporated into the report figures.
Horizontal coordinates will be referenced to the New Mexico Central State Plane Coordinate System, and
surveyed to an accuracy of ±1.0 foot. Vertical elevations will be referenced to North American Datum
1983 coordinate system to an accuracy of ±0.01 foot.
Geospatial information will also be submitted as a separate deliverable to the USAF. All applicable
federal, U.S. Department of Defense, and USAF geospatial data standards will be followed. Spatial data
will be compliant with the Spatial Data Standards for Facilities, Infrastructure, and Environment v2.6.
Each geospatial data set will be accompanied by metadata that conforms to the Spatial Data Facilities,
Infrastructure, and Environment standards. The horizontal accuracy of any geospatial data created will be
tested and reported in accordance with the National Standard for Spatial Data Accuracy, and the results
will be recorded in the metadata.
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REPORTING

Reporting will be comprised of an Interim Corrective Measures Report and annual LTM reports.

5.1

Interim Corrective Measures Report

Documentation of the project will include field notes and forms, photographs, and analytical data. The
Interim Corrective Measures Report will be prepared following completion of the corrective measures
detailing the activities conducted to address contamination at the Site. The report will be submitted for
USAF and NMED review. The Interim Corrective Measures Report will include, at a minimum, the
following elements:




A description of the corrective measures implemented, including:
o

Purpose of the corrective measures

o

A summary of the remedial action activities conducted at the Sites as part of the overall
interim measure

o

Descriptions of field operations, including quantity of waste/soil removed, quantity of
soil backfilled, and quantity of wastes generated

o

Documentation of disposal volumes, manifests, and bills of lading

o

Maps of surveyed excavation footprints and locations of surveyed confirmation samples

o

Photographs showing site conditions and typical operations

Summaries of confirmation sampling and LTM analytical results, including:
o

A discussion of the sampling efforts, including the results and associated maps and tables

o

A statistical evaluation of the confirmation analytical results and comparison to soil
screening levels

o

A discussion of the data validation efforts and evaluation of the data quality



Summaries of problems encountered and deviations from the planned work scope



Summaries of accomplishments and/or effectiveness of the corrective measures



Recommendations for disposition of the site

The Interim Corrective Measures Report may include VLEACH vapor modeling and an evaluation of risk
associated with any residual constituents that remain in the vadose zone and groundwater underlying the
site if all contaminated media is not able to be excavated. VLEACH is a one-dimensional, finite
difference model used to make preliminary assessments of the effects on groundwater from the leaching
of volatile, sorbed constituents through the vadose zone. The program models four main processes
including liquid-phase advection, solid-phase sorption, vapor-phase diffusion, and three-phase
equilibration. The software is available on-line at the following EPA web address:
http://www.epa.gov/ada/csmos/models/vleach.html.

5.2

Long-Term Monitoring Reports

Annual LTM reports will be prepared to document the results of the groundwater sampling and well
gauging activities completed during the fiscal year. The annual monitoring reports will provide evaluation
of the data and associated trends and provide recommendations as to future monitoring requirements and
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optimization actions. Concentration versus time trend analysis for key constituents will be performed
using appropriate statistical analysis software such as the Monitoring and Remediation Optimization
System, which was developed by GSI Environmental Inc. of Houston, Texas and the University of
Houston for the Air Force Center for Environmental Excellence in accordance with the organization’s
LTM Optimization guide. Other appropriate statistical methods may be employed with approval of the
USAF.
In addition to the above reports, analytical data will be exported for upload to AFCEC’s Environmental
Restoration Program Information Management System database within 90 days of sample collection.
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PROJECT SCHEDULE

An integrated master schedule has been prepared for the overall anticipated sequence of activities to be
performed in support of the corrective measures at the Sites (see Table 2). The schedule is dependent on
many independent factors including, but not limited to, USAF and NMED review and comment,
subcontractor availability, weather, and site conditions. The USAF and NMED will be notified 30 days
prior to the implementation of corrective measure field activities. Additionally, during implementation of
the corrective measures, monthly status reports will be submitted to Holloman AFB Installation
Restoration Program personnel by electronic mail. These reports will summarize the previous week’s
activities, the planned activities for the following week, and any other pertinent information.
The interim corrective measures implementation schedule will allow for evaluation of field screening data
during field work to allow for timely response to changing conditions. Post-interim measures
groundwater monitoring will be conducted to monitor effectiveness of the corrective measures
implemented, to augment the implemented corrective measures with additional actions if determined to be
necessary in order to achieve the project objectives, and to demonstrate that the corrective measures have
successfully addressed contamination at the site based on mitigation of contaminant impacts on
groundwater underlying the site thereby supporting a corrective action completion without controls
determination.
The Interim Corrective Measures Report will be submitted for review and approval by USAF and NMED
personnel.
Table 2. Project Schedule
Milestone Tasks

Completion Date

Long-Term Monitoring Plan and Quality Assurance Project Plan
Deliver draft LTM Plan/QAPP for USAF review

June 10, 2014

USAF review of draft LTM Plan/QAPP

August 13, 2014

Deliver draft final LTM Plan/QAPP for NMED review

September 4, 2014

NMED review of draft final LTM Plan/QAPP

March 24, 2015

Deliver final LTM Plan/QAPP

April 30, 2015
Interim Measures Work Plan

Deliver draft Interim Corrective Measures Work Plan for USAF review
USAF review of draft Interim Corrective Measures Work Plan

August 7, 2014
September 8, 2014

Deliver draft final Interim Corrective Measures Work Plan for NMED review

October 10, 2014

NMED review of draft final Interim Corrective Measures Work Plan

September 25, 2015

Deliver final Interim Corrective Measures Work Plan

November 17, 2015

Interim Measures Fieldwork
Mobilize

December 1, 2015

Excavate Contaminated Materials and Ship for Disposal

February 23, 2016

Perform Field Sampling of Remaining Soils

February 25, 2016

Perform Laboratory Analyses and Data Validation

March 10, 2016

Excavate Hot Spots and Ship for Disposal

March 24, 2016

Performing Field Sampling of Hot Spots

March 28, 2016

Perform Laboratory Analyses and Data Validation

April 18, 2016

Perform Backfill of Excavations

May 2, 2016

Perform Reseeding and Mulching of Impacted Task Site

May 9, 2016

Demobilize

May 11, 2016
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Milestone Tasks

Completion Date

Interim Corrective Measures Report
Deliver draft Interim Corrective Measures Report for USAF review
USAF review of draft Interim Corrective Measures Report

July 3, 2019
August 2, 2019

Deliver draft final Interim Corrective Measures Report for NMED review
NMED review of draft final Interim Corrective Measures Report

August 30, 2019
November 18, 2020

Deliver final Interim Corrective Measures Report

January 08, 2021

Fiscal Year (FY) 2015 Annual Groundwater Monitoring and Reporting
Complete FY 2015 Annual Groundwater Sampling

April 8, 2018

Perform Laboratory Analyses and Data Validation

June 3, 2015

Deliver draft FY 2015 Annual LTM Report for USAF Review

July 1, 2015

USAF review of draft FY 2015 LTM Report

July 31, 2015

Deliver draft final FY 2015 LTM Report for NMED Review

September 7, 2015

NMED review of draft final FY 2015 LTM Report

February 22, 2016

Deliver final FY 2015 LTM Report

April 13, 2016

FY 2016 Annual Groundwater Monitoring and Reporting
Complete FY 2016 Annual Groundwater Sampling

April 13, 2016

Perform Laboratory Analyses and Data Validation

June 8, 2016

Deliver draft FY 2016 Annual LTM Report for USAF Review

July 6, 2016

USAF review of draft FY 2016 LTM Report

August 5, 2016

Deliver draft final FY 2016 LTM Report for NMED Review

September 12, 2016

NMED review of draft final FY 2016 LTM Report

February 27, 2017

Deliver final FY 2016 LTM Report

April 19, 2017

FY 2017 Annual Groundwater Monitoring and Reporting
Complete FY 2017 Annual Groundwater Sampling

April 12, 2017

Perform Laboratory Analyses and Data Validation

June 7, 2017

Deliver draft FY 2017 Annual LTM Report for USAF Review

July 5, 2017

USAF review of draft FY 2017 LTM Report

August 4, 2017

Deliver draft final FY 2017 LTM Report for NMED Review

September 11, 2017

NMED review of draft final FY 2017 LTM Report

February 26, 2018

Deliver final FY 2017 LTM Report

June 15, 2018

FY 2018 Annual Groundwater Monitoring and Reporting
Complete FY 2018 Annual Groundwater Sampling

April 11, 2018

Perform Laboratory Analyses and Data Validation

June 6, 2018

Deliver draft FY 2018 Annual LTM Report for USAF Review

July 4, 2018

USAF review of draft FY 2018 LTM Report

August 3, 2018

Deliver draft final FY 2018 LTM Report for NMED Review

September 10, 2018

NMED review of draft final FY 2018 LTM Report

February 25, 2019

Deliver final FY 2018 LTM Report

April 17, 2019

FY 2019 Annual Groundwater Monitoring and Reporting
Complete FY 2019 Annual Groundwater Sampling

April 10, 2019

Perform Laboratory Analyses and Data Validation

June 5, 2019

Deliver draft FY 2019 Annual LTM Report for USAF Review

July 3, 2019

USAF review of draft FY 2019 LTM Report

August 2, 2019

Deliver draft final FY 2019 LTM Report for NMED Review

September 9, 2019

NMED review of draft final FY 2019 LTM Report

February 24, 2020

Deliver final FY 2019 LTM Report
Holloman AFB Sites DP-030/SD-033
Interim Corrective Measures Work Plan

April 15, 2020

29

September 2014

6.0 PROJECT SCHEDULE

Milestone Tasks

Completion Date

Corrective Action Completion Proposal
Deliver draft Corrective Action Completion Proposal for USAF Review
USAF review of draft Corrective Action Completion Proposal

March 19, 2021
April 9, 2021

Deliver draft final Corrective Action Completion Proposal for NMED Review

September 20, 2021

Prepare and Publish Newspaper Notice

September 27, 2021

Complete Public Comment Period

November 26, 2021

Public Meeting

October 28, 2021

NMED review of draft final Correction Action Completion Proposal
NMED Approval of Final Corrective Action Completion Proposal

June 23, 2022
October 10, 2022

Well Abandonment and Reporting
Submit Required Abandonment Documentation

August 4, 2022

Mobilize for Well Abandonment

September 15, 2022

Complete Well Abandonment Field Work

October 13, 2022

Demobilize from Well Abandonment

October 18, 2022

Deliver draft Well Abandonment Report for USAF Review

December 20, 2022

USAF review of draft Well Abandonment Report

January, 19, 2023

Deliver draft final Well Abandonment Report for NMED Review

February 24, 2023

NMED review of draft final Well Abandonment Report

August 18, 2023

Deliver final Well Abandonment Report

October 10, 2023

FY – fiscal year
LTM – long-term monitoring
NMED – New Mexico Environment Department
QAPP – quality assurance project plan
USAF – U.S. Air Force
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PREFACE

PREFACE
This Interim Corrective Measures Work Plan addresses the activities that will be performed to address
contaminated wastes that have been disposed in pits and trenches that comprise the DP-030, Grease Trap
Disposal Pits, and SD-033, Cooking Grease Disposal Trenches, at Holloman Air Force Base, New
Mexico. The primary activities that will be performed include excavation and disposal of wastes that have
been adversely impacting groundwater underlying the two sites. Trichloroethene is the primary
constituent that has exceeded regulatory levels for drinking water at the site, although total dissolved
solids concentrations in the groundwater preclude its use as a potable water source. Removal of the waste
and restoration of the site with native vegetation will allow for the site to achieve corrective action
complete status without controls.
The groundwater monitoring performed in support of evaluation of the trichloroethene contamination is
anticipated to continue for up to three years following completion of removal of the wastes from the pits
and trenches and will be discontinued upon agreement with the U.S. Air Force and the New Mexico
Environment Department based on the recommendation to cease monitoring at the point at which
declining contaminant concentrations in the groundwater and trichloroethene concentrations are below
levels of regulatory concern.
This work will be performed under the authority of the requirements of the Air Force Civil Engineer
Center Contract No. FA8903-13-C-0008. This program is conducted under the Holloman Air Force Base
Installation Restoration Chief, Ms. DeAnna Rothhaupt. URS Group, Inc., as a subcontractor to FPM
Remediations, Inc., has prepared this Interim Corrective Measures Work Plan as defined in the
Performance-Based Remediation Contract for Cannon, Holloman, and Kirtland Air Force Bases located
in New Mexico, and Luke Air Force Based located in Arizona. Mr. Steven Geiger is the URS Installation
Manager for Installation Restoration Program Project Sites at Holloman Air Force Base.
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1.0 INTRODUCTION

1.0

INTRODUCTION

This Interim Corrective Measures Work Plan addresses the activities that will be performed at the
DP-030, Grease Trap Disposal Pits, and SD-033, Cooking Grease Disposal Trenches, sites at Holloman
Air Force Base (AFB), New Mexico, hereinafter referred to as the Sites. The locations of the Sites are
shown in Figure 1. This plan was prepared in accordance with the requirements of the Air Force Civil
Engineer Center (AFCEC) Contract No. FA8903-13-C-0008. URS Group, Inc. (URS), as a subcontractor
to FPM Remediations, Inc. (FPM), has prepared this work plan in accordance with in the PerformanceBased Remediation Contract for Cannon, Holloman, and Kirtland AFBs located in New Mexico, and
Luke AFB located in Arizona. Monitoring requirements are further delineated in the Long-Term
Monitoring Plan, DP-030/SD-033 (United States Air Force [USAF], 2014a) and the Uniform Federal
Policy Quality Assurance Project Plan, DP-030/SD-033 (USAF, 2014b), which serve as companion
documents to this work plan.

1.1

Purpose and Scope

The purpose of these corrective measures is to facilitate a timely action that will mitigate the further
migration of contaminants, as well as the actual or potential human and environmental exposure to
contaminants. The purpose of this work plan is to outline the activities necessary to ensure the successful
remediation of contaminated media at the Sites subsequently mitigating the impacts of constituents on the
underlying groundwater. The cleanup action will include the excavation of waste that has been disposed
of in the pits and trenches that comprise the Sites. Groundwater monitoring of existing wells will be
performed to assess the impacts of contamination and efficacy of the cleanup action. The ultimate goal of
this project is to bring the Site to corrective action complete status without controls.

1.2

Corrective Measures Objectives

The primary objectives of the interim corrective measures are to:
•

Excavate and dispose of waste contained in the pits and trenches that is impacting groundwater
underlying the Sites, as well as potentially posing an unacceptable risk to human health and the
environment attributed to exposure to accessible materials and constituents contained in the
waste.

•

Implement long-term monitoring (LTM) to evaluate the efficacy of measures taken to actively
address site contamination, as well as to monitor groundwater data trends to ensure that the
measures are reducing impacts on the groundwater to acceptable levels.

•

Provide the necessary data to support a corrective action complete proposal to the New Mexico
Environment Department (NMED) to delist the Sites from the Resource Conservation and
Recovery Act (RCRA) Permit.

Excavation will be utilized to address potentially contaminated waste contained in the pits and trenches.
The LTM will be on-going and continue throughout the life of the project until it is demonstrated that
contamination no longer poses a risk to groundwater underlying the Sites.

Holloman AFB Sites DP-030/SD-033
Interim Corrective Measures Work Plan

1

September 2014

1.0 INTRODUCTION

These objectives will be achieved in part through the following field activities, which are described
herein:

1.3

•

Utility clearance.

•

Excavation and disposal of potentially contaminated waste from the pits and trenches that
comprise the Sites, as well as any soils that have been impacted by contaminants leaching from
the waste.

•

Confirmation sampling of remaining soils.

•

Continued LTM of groundwater to evaluate the impacts of constituents on the underlying
groundwater, as well as the efficacy of the corrective measures implemented to address the
constituents.

•

Site surveying.

•

Site restoration following site closure.

Regulatory Setting

Pursuant to the RCRA Permit, interim corrective measure activities conducted at Holloman AFB are
performed under the New Mexico Hazardous Waste Act, the New Mexico Hazardous Waste Management
Regulations, and RCRA. The NMED Hazardous Waste Bureau has regulatory enforcement authority for
the State of New Mexico. The corrective measures described herein will be performed pursuant to the
NMED Hazardous Waste Bureau regulations. The primary media of concern for the Site are waste
contained in the pits and trenches, soils surrounding the pits and trenches that may have been impacted by
constituents migrating from the waste, and underlying groundwater that has been impacted by volatile
organic compounds (VOCs), most notably trichloroethene (TCE).
The groundwater cleanup levels will be defined as the more conservative of those specified in either the
New Mexico Water Quality Control Commission (NMWQCC) as protective of human health (New
Mexico Annotated Code, 20.6.2) or by the current U.S. Environmental Protection Agency’s (EPA)
maximum contaminant levels (MCLs) as found in 40 Code of Federal Regulations (CFR) 141 and
40 CFR 142. Soil cleanup levels will be based on NMED soil screening levels for residential soil
(NMED, 2012) or the EPA Region 6 Regional Screening Levels for residential soil, if no soil screening
level has been identified for a specific compound.
In addition to the prescribed regulatory guidance, the Final Background Study Report; Holloman AFB,
New Mexico (NationView, 2011) provides reference data for comparison to metals concentrations in soils
and groundwater under this interim corrective measure. The background levels of metals in soil and
groundwater published in the report have been accepted by NMED (NMED, 2011a) and will be used as
secondary screening data to determine whether soil or groundwater have been impacted by constituents at
the Sites. In the event that there are detected constituents in excess of established background
concentrations, it may be appropriate to further evaluate the data and propose a weight-of-evidence
argument for selected values if it appears as though they may be naturally occurring.
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1.4

Work Plan Organization

This work plan is divided into six sections including:
•

Section 1.0 – Introduction, Purpose, Objectives, and Regulatory Setting

•

Section 2.0 – Background and History

•

Section 3.0 – Previous Investigations

•

Section 4.0 – Procedures for Implementation

•

Section 5.0 – Reporting

•

Section 6.0 – Project Schedule

•

Section 7.0 – References
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Figure 1. Site Vicinity Map
Holloman AFB Sites DP-030/SD-033
Interim Corrective Measures Work Plan

4

September 2014

2.0 BACKGROUND AND HISTORY

2.0
2.1

BACKGROUND AND HISTORY

Facility Description

Holloman AFB is located in south-central New Mexico, in the northwest-central portion of Otero County.
The Base occupies approximately 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 test range.
The Base is located approximately 75 miles northeast of El Paso, Texas and about 7 miles west of the city
of Alamogordo, New Mexico, which is the county seat of Otero County and the only city of appreciable
size within 30 to 50 miles of the Base.

2.2

Holloman Air Force Base History

Holloman AFB was first established in 1942 as Alamogordo Army Air Field. From 1942 through 1945,
Alamogordo Army Air Field served as the training grounds for over 20 different flight groups, flying
primarily B-17s, B-24s, and B-29s. After World War II, most operations had ceased at the Base. In 1947,
Air Material Command announced that the air field would be its primary site for the testing and
development of unmanned aircraft, guided missiles, and other research programs (USAF, 2013). On
13 January 1948, the Alamogordo installation was renamed in honor of the late Colonel George V.
Holloman, a pioneer in guided missile research. In 1968, the 49th Tactical Fighter Wing arrived at
Holloman AFB and has remained since.
Currently, Holloman AFB hosts the Air Combat Command 49th Fighter Wing, the mission of which
includes pilot training, mobility support, and combat support operations. The primary Air Force Materiel
Command component located at Holloman AFB is the 46th Test Group, which is responsible for
evaluation of propulsion and navigational systems for aircraft, space vehicles, and missiles. A variety of
tenant organizations are assigned to Holloman AFB, including the German Air Force Tornado Squadron,
the 4th Space Surveillance Squadron, and Detachment 4 of the 55th Weather Squadron.

2.3

Physiography and Topography

Holloman AFB is located within the Basin and Range Province which is a vast physiographic region in
the Sacramento Section on the western edge of the Sacramento Mountains at a mean elevation of
4,093 feet above mean sea level (USGS, 2003). The region is characterized by high tablelands with
rolling summit plains, cuesta-formed mountains dipping eastward, and west-facing escarpments with the
wide bracketed basin forming the basin and range complex. Holloman AFB is within the Tularosa Basin,
which is part of the Central Closed Basins (NMED, 2004). The bordering mountains rise abruptly to
altitudes of 7,000 to 12,000 feet above mean sea level. The San Andres Mountains approximately
30 miles to the west bound the basin to the west, with the Sacramento Mountains approximately 10 miles
to the east (Figure 1). At its widest, the basin is approximately 60 miles east to west and stretches
approximately 150 miles north to south.

2.4

Climate

As a whole, New Mexico has a mild, arid to semiarid continental climate characterized by light
precipitation totals, abundant sunshine, relatively low humidity, and relatively large annual and diurnal
temperature ranges (Western Regional Climate Center, 2013). The climate of the Central Closed Basins
varies with elevation. The Base is located in the lower elevation areas, characterized by warm
temperatures and dry air. Daytime temperatures often exceed 100 degrees Fahrenheit (°F) in the summer
months and are in the middle 50°F range in the winter. A preponderance of clear skies and relatively low
humidity permits rapid cooling resulting in average diurnal temperature ranges of 25° to 35°F. Potential
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evapotranspiration, at 73 inches per year, significantly exceeds annual precipitation, usually less than
10 inches. Arid conditions resulting from very low rainfall amounts, coupled with topographically
induced wind patterns and combined with sparse vegetation, tend to cause localized “dust devils.” The
annual rainfall for Alamogordo is 12 inches per year. Much of the precipitation falls during the midsummer monsoonal period (July and August) from brief, yet frequent, intense thunderstorms culminating
in 30 to 40 percent of the total annual rainfall.

2.5

Site Description and History

The DP-030, Grease Trap Disposal Pits, and SD-033, Cooking Grease Disposal Trenches, are identified
as the Solid Waste Management Unit (SWMU) 113B. The sites are located in the southeastern portion of
Holloman AFB, northwest of the airfield and Sabre Road and west of the Fire Protection Training Area.
As shown in Figure 2, DP-030 and SD-033 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. The area north of the sites is restricted. Several highly restricted buildings
are located near the two sites; consequently, unauthorized access to the area is prohibited.
As provided in the April 2009 – January 2010 Long-Term Monitoring Report for OT-16 (SWMUs 118
and 132 and AOC-A), DP-30/SD-33 (SWMU 113B) and SS-39 (SWMUs 165, 167, 177, 179, and 181),
Holloman Air Force Base, New Mexico, EPA ID# NM6572124422 (USAF, 2010), the sites are
undeveloped and moderately vegetated with shrubs and native grasses. The DP-030 site is located
immediately north of the unpaved service road and encompasses approximately 0.76 acre. Several linear
depressions, most likely remnants of former disposal and site investigation trenches, cross the site in
primarily northwest-southeast and secondary northeast-southwest orientations. The SD-033 site is located
south of the unpaved service road and encompasses approximately 0.17 acre. A semi-circular shaped soil
berm is located along the northern edge of SD-033. The soil berm is approximately 4 feet high and 50 feet
long and composed primarily of reworked native soil. It is unknown what purpose, if any, the berm
served. As with the DP-030 site, several linear depressions cross the site in a northwest-southeast
orientation.
The disposal pits and trenches consisted of elongated excavations approximately 40 to 50 feet long and
2 to 3 feet wide. Drilling and trenching activities indicated that the depths of the disposal pits and trenches
ranged from 2.5 to 9 feet below ground surface. The pits reportedly received waste from Holloman AFB
grease traps, oil/water separators, and grit from the wastewater treatment system. Occasionally, the pits
and trenches would receive sludge from vacuum trucks used to unclog sewer lines at the Primate
Research Laboratory (Radian, 1992).
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Figure 2. DP-030/SD-033 Location Including Wells
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2.6

Geology and Hydrogeology

The following sections discuss the regional geology, soils, regional hydrogeology, surface water
hydrology, current and future land use, and current and future water use for Holloman AFB.
2.6.1

Regional Geology

The sedimentary rocks, which make up the adjacent mountain ranges, are between 500 and 250 million
years old (Weir, Jr., 1965). During the period when the area was submerged beneath the shallow
intracontinental sea, layers of limestone, shale, gypsum, and sandstone were deposited. In time, these
layers were pushed upward through various tectonic forces, forming a large bulge on the surface.
Approximately 10 million years ago, the center began to subside, resulting in a vertical drop of thousands
of feet leaving the edges still standing (the present-day Sacramento and San Andres mountain ranges). In
the millions of years following, rainfall, snowmelt, and wind eroded the mountain sediments, depositing
them in the valley (i.e., Tularosa Basin). Water carrying eroded limestone, dolomite, gravel, and other
materials continued to flow into the basin.
As the Tularosa Basin is a bolson-type basin, which is a basin with no surface drainage outlet, sediments
carried by surface water into a closed basin are bolson deposits. The overlying alluvium generally consists
of unconsolidated gravels, sands, and clays. Soils in the basin are derived from the adjacent ranges as
erosional deposits of limestone, dolomite, and gypsum. A fining sequence from the ranges towards the
basin’s center characterizes the area with the near surface soils being alluvial, eolian, and lacustrine
deposits. The alluvial fan deposits are laterally discontinuous units of interbedded sand, silt, and clay,
while the eolian deposits consist primarily of gypsum sands. The eolian and alluvial deposits are usually
indistinguishable due to the reworking of the alluvial sediment by eolian processes. The playa, or
lacustrine deposits, consist of clay containing gypsum and are contiguous with the alluvial fan and eolian
deposits throughout the Base. Stiff caliche layers, varying in thickness, have been identified at different
areas of the Base.
2.6.2

Site-Specific Geology

The DP-030 and SD-033 geologic information presented herein was obtained obtained during the 1991
remedial investigation as provided in the supplemental RFI workplan (USAF, 2005) and from the
supplemental RFI subsurface soil investigation (USAF, 2007). In the undisturbed soils surrounding the
sites, the soils are primarily underlain with clayey silt and silty sand units. In the northern and central
portions of the 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 sequent of sandy clay centered around
monitoring well MW-30&33-03 18 feet below ground surface.
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 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-030 and SD-033. When present, the top of the
waste material ranged from 0.9 feet to 3 feet below ground surface while the base of the waste material
ranged from 2.6 feet to 8.8 feet below ground surface. 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 6 inches to 1 foot of the linear depressions containing waste, indicating that lateral migration of
waste from the pits did not occur.
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2.6.3

Regional Soils

The United States Natural Resources Conservation Service (formerly 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 (Derr, 1981). The hydraulic conductivity of these horizons ranges
from 4 x 10-4 to 1 x 10-3 centimeters per second.
The Holloman-Gypsum Land-Yesum Complex (0 to 5 percent slopes) consists of larger areas of shallow
and deep, well-drained soils and areas of exposed gypsum. The Holloman soil makes up about 35 percent
of the complex. Typically, the surface layer is light brown, very fine sandy loam approximately 3 inches
thick. The upper 13 inches of the substratum is pink, very fine sandy loam that is very high in gypsum.
Below that, the substratum is white gypsum to a depth of more than 60 inches. This soil is calcareous and
mildly alkaline to moderately alkaline throughout. Permeability is moderate, and available water capacity
is very low.
Gypsum Land makes up approximately 30 percent of the Holloman-Gypsum Land-Yesum Complex
(0 to 5 percent slopes). Typically less than 1 inch of very fine sandy loam overlies soft to hard, white
gypsum. The deeper Yesum horizon consists of very fine sandy loam that makes up approximately
20 percent of the complex. Typically, the surface layer is light brown, very fine sandy loam
approximately 3 inches thick. The upper 9 inches of the substratum is light brown, fine sandy loam that is
very high in gypsum. Below that, the substratum is pink, very fine sandy loam to a depth of more than
60 inches. The soil is calcareous throughout and is mildly alkaline. Permeability is moderate, and
available water capacity is moderate. Many fine gypsum crystals are found throughout the profile.
The soil type found across the main drainage area for the Base is Mead silty clay loam (0 to 1 percent
slopes). This deep, poorly drained, nearly level soil occurs on outer fringes of alluvial fans. This soil
formed in fine-textured alluvium over lacustrine lake sediment. It is very high in salt content because of
periodic flooding and poor drainage. Slopes are smooth and concave. Typically, the surface layer is
reddish-brown, silty clay loam and clay loam approximately 5 inches thick. The substratum, to a depth of
48 inches, is light reddish-brown clay that has a high salt content. Below that, the substratum is lacustrine
material of variable texture and color to a depth of more than 60 inches. Included within this soil are areas
of Holloman soils and Gypsum Land along the margins of the unit of steep, short gully sides and knolls.
Inclusions make up approximately 15 percent of the map unit for this soil type. Individual areas are
generally smaller than 10 acres. This soil is moderately calcareous throughout and is moderately to
strongly alkaline. It has a layer of salt that is more soluble than gypsum. Permeability is very low, and
available water capacity is low (URS, 2009).
2.6.4

Site Specific Soils

The soils underlying DP-030 and SD-033 are classified by the U.S. Department of Agriculture (USDA)
Soil Conservation Service as belonging to the well-drained, sandy loam and gypsum of the HollomanGypsum 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 percent 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 percent of the complex and is described as being a soft to hard white gypsum, typically overlain
by less than 1 inch of very fine, sandy loam. The Yesum unit, which makes up 20 percent of the complex,
is light brown to pinkish-white, very fine sandy loam that is also high in gypsum. The Yesum unit is
moderaly permeable, calcareous, and mildly alkaline.
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2.6.5

Regional Hydrogeology

Groundwater occurs as an unconfined aquifer in the unconsolidated deposits of the central basin, with the
primary source of recharge as rainfall percolation and minor amounts of stream runoff along the western
edge of the Sacramento Mountains (Basabilvazo et al., 1994). Surface water/rainfall migrates downward
into the alluvial sediments at the edge of the shallow aquifer near the ranges and flows downgradient
through progressively finer-grained sediments towards the central basin. Because the Tularosa Basin is a
closed system, water that enters the area leaves either through evaporation or percolation. This elevated
amount of percolation results in a fairly high water table. Beneath Holloman AFB, groundwater ranges
from 5 to 50 feet below ground surface. Flow for the Base is generally towards the southwest with
localized influences from variations in topography. In the northern and western portions of the Base,
groundwater flows more to the west towards the Ritas Draw, Malone Draw, and Lost River drainages.
Groundwater flow is affected by local topography in areas immediately adjacent to arroyos, where
groundwater flows directly toward the drainages regardless of the regional flow pattern.
Groundwater in the Tularosa Basin is of potable quality at the recharge areas in close proximity to the
Sacramento Mountains and becomes increasingly mineralized toward the central portion of the basin and
discharge areas. The majority (over 70 percent) of the Installation Restoration Program sites located
across Holloman AFB have groundwater monitoring wells containing water with an average total
dissolved solids (TDS) concentration greater than 10,000 milligrams per liter (mg/L). These TDS data
support the hypothesis that TDS concentrations below 10,000 mg/L at Holloman AFB are caused by
dilution of natural groundwater quality from leaking water lines and surface irrigation from the domestic
water supply. TDS concentrations greater than 10,000 mg/L exceed the NMWQCC limit for potable
water, and therefore, the groundwater beneath Holloman AFB has been designated as unfit for human
consumption. Likewise, the EPA guidelines have identified the groundwater as a Class IIIB water source,
characterized by TDS concentrations exceeding 10,000 mg/L and a low degree of interconnection with
adjacent surface water or groundwater of a higher class. Groundwater at Holloman AFB does not
discharge or connect to any adjacent aquifers because the Tularosa Basin is a closed basin. Adjacent
surface waters include Lost River and Lake Holloman, which also have high concentrations of TDS and
are not considered potential drinking water sources.
2.6.6

Site-Specific Hydrogeology

Groundwater occurs beneath DP-030 and SD-033 as a shallow unconfined aquifer within the underlying
clayey silt, silty sand, and sandy clay sediment. In 1991, the top of the underlying water table was
approximately 20 feet below ground surface and flowed in a southerly direction. Based on the 1991
remedial investigation measured water elevations, the water table beneath the two sites has a very low
hydraulic gradient of 0.0006 foot per foot. Using the calculated hydraulic gradient, the horizontal
groundwater velocity beneath the two sites was estimated to be approximately 0.2 to 1.0 feet per year.
The TDS in the wells installed in the vicinity of the sites exceeds 10,000 mg/L in all five wells.
2.6.7

Regional Surface Water Hydrology

The Tularosa Basin contains all of the surface flow in its boundaries (NMWQCC, 2006). The nearest
inflow of surface waters to the Base comes from the Lost River, located in the north central region of the
Base. The upper reaches of the Three Rivers and Sacramento River are perennial in the basin. Holloman
AFB is dissected by several southwest-trending arroyos that control surface drainage. Hay Draw arroyo is
located in the far north. Malone and Ritas draws, which drain into the Lost River and Dillard Draw
arroyos, are located along the eastern perimeter of the Base.
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In the past, the present-day Lake Otero formerly encompassed a much larger area, possibly upwards of
several hundred square miles. Its remains are the Alkali Flat and Lake Lucero. Lake Lucero is a
temporary feature merely a few inches deep during the rainy season. Ancient lakes and streams deposited
water-bearing deposits over older bedrock basement materials. Fractures, cracks, and fissures in the
Permian and Pennsylvanian bedrock yield small quantities of relatively good quality water in the deeper
periphery. Potable water is only found in wells near the edges of the basin with more saline water found
towards the center. Two of the principal sources of potable water are a long narrow area on the upslope
sides of Tularosa and Alamogordo and another area in the far southwestern part of the basin.
2.6.8

Regional Surface Water Hydrology

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.
2.6.9

Current and Future Land Use

The land surrounding Holloman AFB consists of residential areas to the east and northeast (city of
Alamogordo), rangeland to the south, White Sands National Monument to the west, and areas where
military activities are conducted to the north. The desert terrain immediately surrounding Holloman AFB
has limited development, Mesa Verde Ranch operates along the eastern border, and there are no
residential communities, or large industrial operations located adjacent to the Base. Holloman AFB is an
active military installation and is expected to remain active for the foreseeable future. No transfer of
military property to the public is anticipated, and public access to the Base is restricted (Foster Wheeler,
2002). Future land use is not expected to differ significantly from current land use practices (Foster
Wheeler, 2002). There are currently no plans for the base to expand operations in the area occupied by the
DP-030 and SD-033 sites.
2.6.10 Current and Future Water Use
Currently, there are no potable supplies of groundwater or surface water located on the Base (Foster
Wheeler, 2002). Holloman AFB obtains its water supply from the city of Alamogordo and Holloman
AFB wells in the Boles, San Andres, and Douglas well fields at the Base of the Sacramento Mountains.
No water supply wells are located on or near the Base because of poor groundwater quality with TDS
concentrations greater than 10,000 mg/L. There are no potable or irrigation wells near or immediately
downgradient of the Base.
2.6.11 Source of Contamination
The disposal pits and trenches consisted of elongated excavations approximately 40 to 50 feet long and
2 to 3 feet wide. Drilling and trenching activities indicated that the depths of the disposal pits and trenches
ranged from 2.5 to 9 feet below ground surface. The pits reportedly received waste from Holloman AFB
grease traps, oil/water separators, and grit from the wastewater treatment system. Occasionally, the pits
and trenches would receive sludge from vacuum trucks used to unclog sewer lines at the Primate
Research Laboratory (Radian, 1992).
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2.6.12 Fate and Transport and Potential Receptors
Contaminants present in the waste contained in the trenches that comprise the DP-030 and SD-033 sites
may have migrated through the shallow vadose zone impacting groundwater directly underlying the Sites.
Potential exposure pathways which may be present onsite include dermal contact, outdoor soil vapor
inhalation, and soil vapor inhalation due to vapor intrusion to indoor air should a building be constructed
in the immediate vicinity. Potential human receptors include military/civilian workers, potential future
residents, and construction workers performing intrusive activities in the vicinity of the Sites. While
groundwater is not locally extracted for use, human exposure to TCE may result from inhalation of vapors
from contaminated subsurface soil or groundwater.
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3.0

PREVIOUS INVESTIGATIONS

Numerous investigations have been performed at the DP-030 and SD-033 sites over the years. The
following sections summarize the results if those investigations.

3.1

1991 Remedial Investigation

In 1991, a remedial investigation was performed consisting of a site visit, trenching, soil sampling, and
the installation and sampling of on-site monitoring wells as document in the Remedial Investigation
Report, Investigation, Study and Recommendation for 29 Waste Sites (Radian, 1992). At the time of the
investigation, 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 pit by the presence of linear surface depressions in the soil
from the compaction of the backfilled waste pits.
Trenching activities were conducted to help locate and delineate the 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 resulting 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 were discovered at the site during
trenching.
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 below ground surface. The
waste material was covered by soil consisting of silty sands and sandy silts. The remedial investigation
logs showed the thickness of the waste and provided detailed descriptions of the waste material
encountered in each waste pit.
A sample of the waste material from a discrete interval was selected for VOC analysis with the other
analyses performed on a composite sample of the waste from each pit. These samples along with samples
obtained from native soils below the waste were analyzed for semivolatile organic compounds (SVOCs),
total metals, organochlorinated and organophosphorous pesticides, polychlorinated biphenyls (PCBs), oil
and grease, gross alpha/beta, and chlorinated herbicides. No constituents exceeded human health based
screening levels and background in the soil intervals beneath the waste with the exception of oil and
grease.
Cadmium concentrations in all of the waste samples exceeded the construction worker soil screening level
(SSL). The oil and grease concentrations exceeded the 1,000 milligrams per kilogram cleanup standard in
place for Holloman AFB at the time for total petroleum hydrocarbons. Aroclor-1254 exceeded the SSLs
for samples collected from various boreholes. In addition, TCE, ethylbenzene, lead, and chromium were
present at concentrations above applicable screening levels. In summary, VOCs (TCE and ethylbenzene),
Aroclor-1254, and metals (chromium, lead, and cadmium) posed an unacceptable risk to human health
and background for one or more receptors.
As part of the remedial investigation, four monitoring wells were installed, includingMW30&33-01,
MW30&33-02, MW30&33-03, and MW30&33-04. Field slug tests were performed to estimate the
hydraulic conductivity of the lithology around each monitoring well. The hydraulic conductivities were
determined to be 4.23 feet per day (ft/day), 0.61 ft/day, 0.22 ft/day, and 0.92 ft/day, respectively. In
addition, the groundwater velocity was estimated to be 0.2 to 1.0 ft/year, based on a hydraulic gradient of
0.0006 foot per foot.
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A single round of groundwater samples were collected and analyzed for VOCs, SVOCs, oil and grease,
total metals, gross alpha/beta, organochlorinated and organophosphorous pesticides, PCBs, chlorinated
herbicides, anions, and total dissolved solids. No constituents were detected above background and
groundwater standards in place at the time. Low concentrations of halogenated VOCs were detected in
monitoring well MW30&33-04. The TDS concentrations ranged from 19,000 mg/L to 40,000 mg/L.
The risk screen performed as part of the remedial investigation indicated an unacceptable risk based on
several constituents in the soil exceeding action levels. Therefore, it was recommended that the sites
should proceed beyond a remedial investigation.

3.2

Long-Term Monitoring

A subsequent Decision Document was signed by NMED and the Base Commander in September 1995
(USAF, 1995) recommending No Further Action for groundwater with groundwater monitoring based on
the absence of exposure pathways and receptors and the remote locations of the two sites with long-term
monitoring commencing in 1995. In 2005, the Supplemental RCRA Facility Investigation, DP-30/SD-33
(SWMU 113), SS-39 (SWMUs 165, 177, 179, and 181), and SD-27 (SWMU 141), Holloman Air Force
Base, Alamogordo, New Mexico (USAF, 2007) was prepared and submitted to the NMED to address
additional characterization requirements at these sites. Upon review of the plan, NMED recommended
that semi-annual groundwater monitoring would be required at DP-030 and SD-033.
In response to the Draft Supplemental RCRA Facility Investigation Work Plan, Holloman Air Force Base,
Alamogordo, New Mexico (USAF, 2005), NMED requested the installation of a groundwater monitoring
well immediately downgradient and adjacent to DP-030. The additional groundwater monitoring well
(MW30&33-05) was installed in June 2006 to a depth of 30 feet below ground surface, approximately
eight feet below the top of the underlying water table as measured at the time of drilling.
As discussed in the RCRA Facility Investigation work plan (USAF, 2007), the four pre-existing wells and
the newly installed monitoring well were sampled in July 2006 and again in January 2007. Sixteen VOCs,
16 total and/or dissolved metals, and TDS were detected in the groundwater samples. The TDS results
ranged from 21,500 mg/L to 35,400 mg/L. Of the VOCs detected, only TCE was detected at
concentrations exceeding regulatory levels with a maximum concentration of 59.3 micrograms per liter
(µg/L) in well MW-30&33-05 as compared to the EPA MCL of 5 µg/L. Iron was detected at a
concentration of 1,410 µg/L in well MW-30&33-05 as compared to the irrigation New Mexico
Groundwater Quality Control Commission standard of 1,000 µg/L, but was not detected in the dissolved
metals sample indicating that the reported concentration was associated with the sample turbidity. None
of the dissolved metals data obtained exceeded regulatory criteria.
During the July 2009 sampling event, monitoring well MW-30&33-05 was found damaged and not
sampled. The well was abandoned and a replacement monitoring well (MW-30&33-05R) installed.
Results from the 2009 and 2010 sample events again demonstrated that natural TDS levels are above
10,000 mg/L, exceeding the threshold above which groundwater is no longer considered a potential
domestic or agricultural water supply. TCE continued to exceed regulatory levels with a maximum
concentration of 30.6 µg/L obtained for well MW-30&33-05R. For total metals analyses, antimony,
selenium, and arsenic exceeded regulatory levels, with antimony and selenium being below levels of
regulatory concern for dissolved metals. Arsenic was the only dissolved metal that exceeded action levels
in groundwater samples exceeding both the New Mexico Water Quality standard of 0.448 µg/L and the
EPA MCL of 10 µg/L with a maximum concentration of 31.6 µg/L. Dissolved metal concentration
exceeding regulatory levels were sporadic with no evidence of a consistent trend. Depth to water for the
five wells averages approximately 22 feet below ground surface with an overall slight gradient to the
south-southeast.
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The 2009/2010 LTM Report (USAF, 2010) recommended that LTM be discontinued and conditional site
closure be granted for sites DP-030 and SD-033 with Land-Use Restrictions. The Land-Use Restrictions
would restrict the construction of buildings due to the risk of vapor intrusion. Because the end goal of this
project is Site Closeout without any restrictions, LTM will continue on an annual basis until such time as
interim measures consisting of excavation and removal of contaminated media followed by site
restoration are completed. This will include post-remediation monitoring for a minimum period of three
years to demonstrate that contaminant concentrations in groundwater have declined to levels below
regulatory concern.
Regarding the groundwater, TCE continues to be the primary contaminant of concern exceeding
applicable screening criteria (e.g., EPA MCLs and New Mexico Groundwater Quality standards).
Because TCE is present in the waste and appears to be impacting the groundwater underlying the DP-030
and SD-033 sites, the waste will be excavated and disposed at an approved off-Site facility.

3.3

Supplemental Field Activities

Supplemental RFI activities were conducted at DP-030 andSD-033 between September 2005 and July
2006 in accordance with the Draft Supplemental RCRA Facility Investigation Work Plan, Holloman Air
Force Base, Alamogordo, New Mexico (USAF, 2005).
3.3.1

Non-Invasive Geophysical Survey

A non-invasive terrain conductivity survey of DP-030 and SD-033 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 area was not performed.
The geophysical survey results are provided in the Supplemental RCRA Facility Investigation –
DP-30/SD-33 (SWMU 113), SS-39 (SWMUs 165, 177, 179, and 181), and SD-27 (SWMU 141), Holloman
Air Force Base, Alamogordo, New Mexico (USAF, 2007). Prior to surveying DP-030 and SD-033, a
Geonic Limited Model EM-31 Mark2 terrain conductivity instrument was used to measure lateral soil
conductivity changes at another 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 work plan (USAF, 2005).
Consequently, the electromagnetic survey strategy was modified to utilize only the quadrature
(conductivity) component of the electromagnetic method.
The EM-31 Mark 2 system operates on magnetic induction and Maxwell’s Law, whereby an
electromagnetic field is transmitted through the soil and the associated electric field current is ultimately
picked up by the receiver and correlated directly to soil conductivity. The Mark 2’s fixed intercoil spacing
of 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 likely lessened the effective signal penetration
depth to approximately 10 feet. The electromagnetic survey was conducted on a 10-foot spacing. A two
reading per second sampling rate was employed, translating into a 1.5 station spacing along each line.
Low conductivity anomalies consistent with oil and grease contamination were identified within the
surveyed area. The locations of the anomalies correspond to the approximate locations of DP-030 and
SD-033; however, the sizes of the anomalies suggested that the two sites may be larger than had
previously been determined.
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3.3.2

Subsurface Drilling

A subsurface soil investigation was conducted at DP-030 and SD-033 to characterize the waste materials
present, 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 drill rig in May 2006.
Due to limited information on historic waste disposal practices, the subsurface soil investigation targeted
potential waste disposal trenches identified from the geophysical survey data.
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 investigations, waste materials were assumed to be present to a maximum depth of 8.8 feet
below ground surface, Consequently, the soil borings were generally completed between 10 to 15 feet
below ground surface. Soils were retrieved using a 4-foot long stainless steel, 2-inch diameter macrocore
sampler fitted with disposal acetate liners. The sampler was advanced into the underlying soils in 4-foot
increments. Upon achieving a 4-foot push, the sampler was removed from the subsurface and the acetate
liner extracted from the sampler. The liner was then opened and the contained soils lithologically
characterized, visually inspected, and field screened using a photoionization detector (PID). No elevated
PID readings were detected in the soil cuttings. The collected data included the presence or absence of
waste material and evidence of contamination was recorded on individual boring logs.
Initially, 14 soil borings were proposed for DP-030 and 6 for SD-033; however, during the subsurface
investigation, waste material was not observed in many of the borings completed within the geophysicaldefined boundaries of the two sites. Consequently, 11 additional soil borings were drilled at the sites to
collect a sufficient number of waste samples for analytical characterization. Twenty soil borings were
completed within and around DP-030 with 11 soil borings completed within and around SD-033.
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.
3.3.3

Waste Sampling for Disposal Characterization

Waste material encountered during borehole advancement was sampled and analyzed for toxicity
characteristic leaching procedure (TCLP) VOCs, TCLP SVOCs, TCLP metals, pH, ignitability,
corrosivity, and reactivity (sulfide and cyanide) to determine appropriate means of disposal if the material
was removed.
Within the DP-030 site, waste material generally consisted of light yellow to dark brown silty sand
containing pieces of plastic sheeting. Material was encountered at various depths ranging from 3 to 9 feet
below ground surface. Meta- and para-cresol, barium, cadmium, lead, and mercury were the only analytes
detected within the six waste samples collected. None of the detected analytes exceeded TCLP regulatory
levels.
Within the SD-033 site, waste material generally consisted of blackish brown to dark brown fine-grained
silty sand containing pieces of clear plastic sheeting and cut timber. Material was encountered ranging
from 2 to 5 feet below ground surface. Only barium and cadmium were detected with neither metal
exceeding TCLP regulatory levels.
Based on these analyses, the waste material can be excavated and shipped off-site for disposal as nonhazardous waste.
Holloman AFB Sites DP-030/SD-033
Interim Corrective Measures Work Plan

16

September 2014

3.0 PREVIOUS INVESTIGATIONS

3.3.4

Subsurface Soil Sampling

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 pits and trenches.
Samples were analyzed for VOCs, SVOCs, PCBs, organochlorinated and organophosphorous pesticides,
herbicides, total petroleum hydrocarbons-gasoline range organics, total petroleum hydrocarbons-diesel
range organics, and target analyte list metals.
For DP-030, methylene chloride, seven pesticides, and 18 metals were detected in soil samples collected
from the disposal boundary delineated by the geophysical survey. The highest pesticide concentrations
varied between borings and include 4,4’-DDT, endrin aldehyde, endrin ketone, beta-endosulfan,
endosulfan sulfate, and methoxychlor. Of the metals detected, only manganese exceeded SSLs in one
boundary sample.
With respect to soil samples collected immediately beneath waste material present at DP-030, three
VOCs, 12 pesticides, 1 herbicide, Aroclor-1254, TPH-G, TPH-D, and 21 metals were detected. Analyte
concentrations varied across the site. No constituents exceeded SSLs with the exception of manganese in
one sample collected from soil underlying the waste.
For soil samples collected from the disposal boundary surrounding SD-033, fluoranthene and 18 metals
were detected. Fluoranthene was only detected in one soil boring sample. None of the analytes exceeded
SSLs.
With respect to soil samples collected beneath identified SD-033 waste materials, three VOCs
(ethylbenzene, n-propylbenzene, and para-cymene), one SVOCs [bis(2-ethylhexyl) phthalate], one
pesticide (dimethoate), two PCBs (Aroclor 1254 and Aroclor-1260), and 19 metals were detected. None
of the organic compounds or metals detected exceeded SSLs.
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4.0

PROCEDURES FOR IMPLEMENTATION

This section provides the general procedures for implementing the interim corrective measures to be
undertaken at sites DP-030 and SD-033. Excavation of waste and impacted soils will be performed to
address contamination that poses an unacceptable risk to human health and the environment and to
mitigate impacts that the contaminants are having on the groundwater underlying the site. The following
specific tasks will take place at the site subject to interim corrective measures under this work plan:
•

Pre-mobilization activities

•

Mobilization/site setup

•

Waste and impacted soil excavation

•

Confirmatory soil sampling

•

Disposal of contaminated media

•

Long-term groundwater monitoring

•

Waste management

•

Site restoration

•

Site surveying

4.1

Pre-Mobilization Activities

Prior to mobilization of equipment, subcontracted services (e.g., New Mexico licensed surveyor and
approved analytical laboratory) will be procured. All necessary permits (e.g., digging permits) will be
initiated. All site activities will be coordinated with the appropriate Holloman AFB personnel.
Prior to initiating intrusive activities, a completed and approved Air Force Form 332 will be obtained for
authorization of construction work at Holloman AFB. A request for locating underground utilities in the
area will be submitted to the local one-call utility notification center, as applicable. Additionally, Air
Force Form 103 will be submitted to request that the location of underground utilities be marked at the
specific sites. Drilling and excavation locations will be identified with paint, flags, or stakes, as
appropriate to the surface material. Utility clearance approvals will be completed by the appropriate
Holloman AFB utility office (e.g., telephone, sewer, water, natural gas, etc.).
In support of the activities to be performed at the DP-030 and SD-033 sites, a project-specific Quality
Assurance Project Plan (QAPP) and a Health and Safety Plan (HASP) have been prepared.
4.1.1

Quality Assurance Project Plan

The Uniform Federal Policy Quality Assurance Project Plan, DP-030/SD-033 (USAF, 2014b) provides
the direction necessary for the collection of data required for assessment of the confirmatory soil samples
collected following excavation of waste and impacted soil at the Sites and monitoring of groundwater
underlying the Sites. The plan was written in accordance with the QAPP requirements and elements set
forth in the Intergovernmental Data Quality Task Force Uniform Policy for QAPPs by the EPA, dated
March 2005, which was adopted by the AFCEC. QAPPs written in the Uniform Federal Policy format
integrate the technical and quality aspects of a project, including planning, implementation, and
assessment and include all the elements of a Sampling and Analysis Plan.
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As outlined in the QAPP, quality assurance objectives are specified to ensure that data produced are of a
known and sufficient quality for determining whether a risk to human health or the environment exists.
Minimum precision, accuracy, and completeness measurements and minimum detection limits are
quantitative objectives specified in the QAPP. Representativeness and comparability are qualitative
objectives. During the sampling discussed in the QAPP, field quality control samples will be collected
and analyzed to evaluate the achievement of the precision and accuracy objectives specified in the QAPP.
Overall, both field and laboratory precision will be evaluated through the results of duplicate groundwater
samples, equipment rinsates, and field blanks. The duplicate samples, equipment rinsates, and field blanks
will be analyzed for the same suite of analytes as the regular groundwater samples. Trip blanks to be
analyzed for VOCs will be included in each cooler containing VOC samples shipped to the laboratory.
Environmental analyses are critical, because decision-making based on inaccurate measurements or data
of unknown quality can have significant economic and health consequences. Data verification and
validation will be performed as specified in the QAPP to ensure data meet the project requirements.
Method data validation is the process whereby analytical data are reviewed against set criteria to ensure
that the results conform to the requirements of the analytical method and any other specified
requirements. All laboratory-generated data will be validated in accordance with the requirements of the
QAPP. The field-generated data will not be validated, but the quality of the field-generated data will be
ensured through adherence to established standard operating procedures (SOPs) and use of equipment
calibration and standardization, as appropriate.
4.1.2

Health and Safety Plan

The Health and Safety Plan – Selected Sites Under the Air Force Civil Engineer Center (AFCEC)
Contract No. FA8903-13-C-0008 (SS-017; SS-018; DP-030/SD-033; SS-039; OT-037/OT-038; SS-065;
SS-069; SD-027) (USAF, 2014c) has been prepared and addresses the tasks and conditions to be
encountered during this project. The HASP presents the health and safety requirements and guidelines for
field operations addressed under the Installation Restoration Program at Holloman AFB, specifically for
the 10 sites being administered by the URS Phoenix Office under terms of the AFCEC Contract
No. FA8903-13-C-0008. The purpose of the HASP is to identify and educate personnel of the potential
hazards associated with field activities at Holloman AFB. Subcontractors working for URS at task sites
will be responsible to provide their own HASPs and provide documentation to URS that describes their
plan for addressing applicable health and safety requirement for activities that are unique to their scope of
services. The HASP is a living document and may be updated as conditions dictate. The HASP covers the
following items:
•

Project team organization and responsibilities

•

Training and medical monitoring requirements

•

Site hazard analysis

•

Emergency response plan

•

Personal protective equipment and medical screening

•

Frequencies and types of air monitoring

•

Site control measures and safe work practices

•

Decontamination procedures

•

Site inspections

•

Recordkeeping
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The Health and Safety Plan – Selected Sites Under the Air Force Civil Engineer Center (AFCEC)
Contract No. FA8903-13-C-0008 (SS-017; SS-018; DP-030/SD-033; SS-039; OT-037/OT-038; SS-065;
SS-069; SD-027) (USAF, 2014c) is augmented by the URS Health and Safety Program’s relevant Safety
Management Standards that were developed under the company’s Health and Safety Management System
and are required to be available on-site during all activities.

4.2

Mobilization/Site Setup

Personnel, equipment, and resources necessary to implement this interim corrective measure will be
mobilized to the Sites. Site setup will occur at the waste pits and trenches that comprise the DP-030 and
SD-033 sites. Warning signs and safety fencing may be used, where necessary, to delineate the work zone
and indicate the potential hazards. The work zone will be established so as to maintain the work area clear
of obstructions and to provide clearly marked vehicle paths and parking areas. Setup will also include
establishing a laydown area for material storage and other equipment staging as required.

4.3

Clearing the Site

Prior to excavation, the task site will be cleared of shrubs, vegetation, fences, and other debris. Vegetation
is minimal and clearing may be accomplished concurrently with the excavation of contaminated waste
and soil. Because of the potential uptake of contamination, the vegetation will be collected along with
excavated waste and soil for disposal at an approved off-site facility. Clearing operations will be confined
to the sites to be remediated, limited to only those areas requiring excavation, those areas required for
barrier construction (required as needed to establish the task-site work areas in accordance with the
project HASP) or as directed by project personnel. Any areas outside the designated areas that are
damaged or disturbed by field operations will be repaired and reseeded.

4.4

Waste and Impacted Soil Excavation

Waste and soil excavation will be limited to only those materials necessary to remediate the task site. As
discussed in Section 2.5 and shown in Figure 2, the pits and trenches consisted of elongated excavations
approximately 40 to 50 feet long and 2 to 3 feet wide. They are visible from the surface and are the
primary areas that will be excavated. Only soil that has been impacted by waste contained in the pits and
trenches will require excavation as determined by a combination of visual examination and field
screening methods during field activities. Field screening will consist of taking PID measurements during
excavation to identify organic-containing material for excavation, Excavated waste and soil will be
consolidated, as necessary, in a designated area immediately adjacent to the task site. To minimize the
spread of contamination, equipment necessary for soil excavation will remain within the contamination
control zones until completion of excavation activities.
Precautions such as the use of water spray or soil fixatives for dust suppression, wind monitoring, and
visual observation will be used as needed to prevent the generation of fugitive dust. Air monitoring to
assess the airborne spread of contamination will be performed in accordance with the project HASP. Air
monitoring may be conducted as deemed necessary by the site safety lead to ensure that workers are
protected from unnecessary exposure to chemical hazards. Personal protective equipment, when required,
will be used as specified in the project HASP and as determined by the site safety lead present at the task
site.
The earthwork on this project will be defined as the following:
•

Clearing vegetation as required (vegetation is minimal and clearing may be accomplished
concurrently with the excavation of contaminated waste and soil)
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•

Excavating waste and soil that has been negatively impacted by constituents in the waste

•

Managing dust control

•

Delivering all contaminated material excavated for completion of the project to an off-site
disposal facility

•

Backfilling or contouring all excavations and reclaiming all disturbed task area support sites

•

Compacting all backfill and finishing grading and grading for surface drainage or revegetation

Equipment used for hauling operations will remain outside the contamination work areas. The work will
require the use of heavy earthwork equipment such as dozers, loaders, backhoes, and large dump trucks.
The work also will require up-front planning and coordination with Holloman AFB operations and
personnel to ensure safe and productive hauling across base roads. The project will be responsible for
maintaining the on-site haul roads at the Sites during operations and for returning on-site haul roads to
their original condition. As part of the subcontractor’s HASP, a Journey Management Plan will be
prepared outlining the requirements for safe hauling of soil from the base to the disposal facility. Off-site
haul roads, including Base roads not in the immediate vicinity of the Sites as well as roads off Holloman
AFB, are not the responsibility of the project.

4.5

Contaminated Waste and Soil Hauling

Contaminated waste and soil will be hauled to an approved off-site disposal facility in end-dump trucks,
roll-on/roll-off containers, or similar containers as approved by the project manager. It is anticipated that
any waste or soil generated will be transported in closed-transport vehicles. Each dump truck or container
will have a locking tailgate with a gasket or other mechanism to prevent loss of waste/soil during
transport. The driver will inspect the tailgate prior to and after loading to ensure that it is properly latched.
The dump truck or container will have a new plastic liner installed for each load to mitigate spread of
contamination and provide a means of dust control during transportation and disposal. Loads will be
covered with a tight-fitting tarp (or hard lid) to prevent loss of material during transport. The cover will be
evaluated and approved by project personnel prior to initial use and throughout the duration of the project.
After loading and before leaving the area, the driver will visually inspect each truck or container to ensure
that the exterior is not contaminated. Before leaving the area and under the direction of the field team
leader, any discovered external contamination will be removed. After the load has been dumped, the truck
or container will be covered for the return trip.

4.6

Dust Suppression

Dust generation will be minimized during excavation, loading, hauling, and dumping by using water
truck(s) and/or soil fixatives. Results of air monitoring will help determine whether the dust-suppression
methods are adequate. Over application of water resulting in free liquids will not be allowed because
additional requirements may be imposed for handling liquid waste. A source for dust suppression water
will be identified prior to the start of field operations.
Work will be restricted or suspended if unacceptable amounts of dust are being generated as determined
by the field team leader or site safety lead. Unacceptable amounts of total dust for particulates not
otherwise regulated as defined by the Occupational Safety and Health Administration’s Permissible
Exposure Limit is 15 milligrams per cubic meter – time weighted average. The American Conference of
Governmental Industrial Hygienists Guideline is 10 milligrams per cubic meter time weighted average.
Based upon these two criteria, the lower limit of 10 milligrams per cubic meter will be applicable. This
dust could be a result of dry soil (which might require wetting) or a result of wind.
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All excavating, loading, hauling, and dumping operations will be suspended if the wind is blowing
towards the flight line hard enough to create an aircraft hazard or foreign object debris issue. If there is
any visible dust in the infield of the flightline as a result of excavation activities, all activity must stop.
Work areas that have the potential of generating dust will require water spraying at the end of each
workday and other occasions as deemed necessary by the field team leader or site safety lead.

4.7

Confirmatory Soil Sampling

As described in the Uniform Federal Policy Quality Assurance Project Plan, DP-030/SD-033 (USAF,
2014b), confirmatory samples will be collected following excavation and submitted to an approved offsite laboratory for VOC, total metals, PCB, and oil and grease analyses. The QAPP provides the sampling
and analytical method requirements for the confirmatory soil samples. Worksheet #11 in the QAPP
discusses the number of confirmatory soil samples required. Sampling locations will be dependent on the
extent of the excavations and will be representative of the remaining soils underlying and immediately
adjacent to excavated areas.
Pursuant to the Holloman AFB RCRA Permit, soil analytical results will be compared with the
corresponding NMED residential soil screening levels (NMED, 2012) or, if an NMED SSL has not been
defined, EPA Region 6 residential screening levels will be used for comparison as available on-line at
http://www.epa.gov/region6/6pd/rcra_c/pd-n/screen.htm. Excavation activities and subsequent
confirmation sampling will continue in an iterative fashion until confirmatory sampling and analysis
indicate that constituent concentrations meet the applicable regulatory cleanup levels. Given the relatively
shallow depth to groundwater underlying the site (approximately 22 feet on average), excavation will be
limited to the top of the water table. It is not anticipated that the excavations will extend much beyond the
depth of the pits and trenches based on the data obtained during the supplemental RCRA facility
investigation (USAF, 2007) discussed in Section 3.0.
All samples will be collected and delivered to the approved off-site analytical laboratory under chain-ofcustody protocol as defined in SOP-26, Chain-of-Custody, provided in Appendix A of the project QAPP.
In addition, quality assurance/quality control samples will be collected in accordance with the
requirements delineated in Worksheet #20 of the project QAPP. All analytical data will undergo
verification and validation in accordance with the requirements set forth in Worksheets #34, #35, and #36
of the project QAPP.

4.8

Decontamination

Equipment decontamination will be conducted where contaminated materials have been encountered. A
decontamination area will be established such that the potential for downwind contamination from the
remediation site is mitigated. Decontamination operations will comply with the requirements set forth in
the Health and Safety Plan – Selected Sites Under the Air Force Civil Engineer Center (AFCEC)
Contract No. FA8903-13-C-0008 (SS-017; SS-018; DP-030/SD-033; SS-039; OT-037/OT-038; SS-065;
SS-069; SD-027) (USAF, 2014c).
Dry decontamination procedures will be used at the beginning of the decontamination effort. If these
procedures are not successful, the equipment will be moved onto a clean decontamination pad or plastic
and sprayed with a high-pressure water spray from a portable unit. The subcontractor will provide a
design for the decontamination pad with approval of the contractor. All equipment will be surveyed and
visually inspected to ensure that all source contamination has been removed. If additional
decontamination is required, further decontamination efforts will be conducted until the equipment is
clean and may be released. The equipment will remain in the area where remediation is occurring until it
is adequately decontaminated as verified by field surveillance methods.
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Management of waste generated during decontamination efforts will remain within the area of
contamination for temporary storage until final waste disposition. Tools used for equipment
decontamination will be decontaminated, surveyed for contamination, and released for reuse.

4.9

Long-Term Groundwater Monitoring

The Long-Term Monitoring Plan, DP-030/SD-033 (USAF, 2014a) has been developed to provide
guidance for long-term groundwater monitoring at the Site. Annual groundwater monitoring and well
gauging will be performed at the five regional aquifer wells located at the Sites (see Figure 2). Samples
will be collected and analyzed for the suite of analyses as provided in Table 1 of the monitoring plan.
The objective of the LTM is to provide groundwater sample analytical data of sufficient quality and
quantity to adequately characterize and monitor groundwater underlying the Sites. The Long-Term
Monitoring Plan, DP-030/SD-033 (USAF, 2014a) is used in conjunction with the Uniform Federal Policy
Quality Assurance Project Plan, DP-030/SD-033 (USAF, 2014b) to ensure that the functional activities,
organization, and quality assurance/quality control protocols are achieved in accordance with the project’s
data quality objectives.
As additional monitoring data are collected, the analyte list, well list, and sampling frequency may be
adjusted to focus on those constituents and wells of interest. A monitoring report will be prepared on an
annual basis to evaluate the results and provide recommendations as to future monitoring requirements.
The change in monitoring scope or schedule will be documented in a revision to the Long-Term
Monitoring Plan, DP-030/SD-033 (USAF, 2014a), as well as the Uniform Federal Policy Quality
Assurance Project Plan, DP-030/SD-033 (USAF, 2014b), which will undergo review by the USAF and
NMED prior to implementation.

4.10 Management of Investigation-Derived Waste
The investigation-derived waste (IDW) will be generated as a result of the activities conducted during this
project. The types of waste expected to be generated include, but are not limited to, the following:
•

Personal protective equipment

•

Equipment decontamination liquid residue

•

Purge water

•

Soil

•

Oil and grease waste from pits and trenches

•

Plastic sheeting

•

Unused/unaltered sample material

•

Analytical residues

•

Sample containers

•

Hydraulic spills from mechanical equipment used during excavation

•

Miscellaneous waste

Waste could be hazardous. As the project continues, additional waste streams could be identified. All
generated waste streams are required to have the waste identified and characterized as required by RCRA
regulations (40 CFR 262.11, “Hazardous Waste Determination”). Hazardous waste determinations will be
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prepared for each waste stream in accordance with URS SOP-49 (Appendix A of the Uniform Federal
Policy Quality Assurance Project Plan, DP-030/SD-033 [USAF, 2014b]). Wastes generated will be
designated and characterized using process knowledge, historical analytical data, and/or analytical data
generated during the course of the field activities. Hazardous waste determinations for all waste streams
will be generated and maintained as part of the project file. Samples of IDW may be collected, if
necessary, and submitted to the laboratory for analysis. The waste will be disposed of in accordance with
applicable federal, state and local regulations. All drums will be labeled “IDW, Awaiting Analysis” with
contact information provided while being stored pending analysis.
It is anticipated that some of the waste generated during the interim corrective measure will be nonhazardous (i.e., personal protective equipment). These waste streams will be evaluated and may be
disposed at the Holloman AFB landfill upon approval.
Waste minimization techniques will be incorporated primarily through design, planning, and efficient
operations. Specific waste minimization practices to be implemented during the project will include, but
not be limited to, the following:
•

Historic data evaluation to identify waste streams that may need to be segregated because of the
potential of being hazardous

•

Excluding materials that could become hazardous waste in the decontamination process (if any)

•

Controlling transfer of materials and equipment between clean and contaminated areas

•

Designing containment such that spread of contamination is minimized

•

Deploying appropriate decontamination methods

Reuse and recycling opportunities also will be evaluated for waste, such as batteries, scrap metal, and
equipment or materials that are no longer needed. Uncontaminated equipment that is determined to be
excess will be evaluated for reuse by other projects.
Wastes generated during the performance of LTM activities will be handled in accordance with the
requirements provided in Section 5.0 of the Long-Term Monitoring Plan, DP-030/SD-033 (USAF, 2014a)
and URS SOP-49 Investigation Derived Waste (Appendix A of the project QAPP).

4.11 Site Restoration
Following delineation and remedial action activities at the former Sites, site conditions will be restored to
a similar state as initial conditions. Excavations will be backfilled with clean fill obtained from the
Holloman AFB borrow source and compacted with a vibratory compactor, backhoe, or other appropriate
methods. The area will be graded to maintain positive drainage to conform to site conditions. The ground
covering will then be restored to surrounding site conditions or other covering as directed by Holloman
AFB.
Reclamation seeding will take place on the laydown areas and all areas affected by the remediation
activities, including material borrow areas and stockpile locations. Seeding will be performed either in the
spring or late fall and will be coordinated with Holloman AFB personnel to ensure that it occurs during
the optimal time of year based on meteorological conditions. Soil shall be tilled to a minimum depth of
3 inches and will be free of clods and weeds. Fertilizer will be applied closely following seedbed
preparation. The seeding will closely follow fertilizer application and will be performed by drilling with a
desired seeding depth of between ½ and 1 inch in depth. Table 2 provides the recommended seed mix to
be used for all disturbed areas.
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A soil analysis of the soils disturbed by excavation and any topsoil used for backfill will be analyzed to
determine the appropriate fertilizer mix and application rates for successful growth of the specified seed
mix. Mulch material will be selected to ensure that it is weed free and will be spread uniformly at a rate of
15 tons per acre.
Table 1. Recommended Seed Mix
Species

Rate of Application
(pounds per acre pure live seed)

Alkali sacaton
(Sporobolus airoides)

2.5

Fourwing saltbush
(Atriplex canescens)

2.0

Sand dropseed
(Sporobolus cryptandrus)

1.0

Following regulatory approval of site closure, the all existing monitoring wells will be abandoned
according to the NMED Water Quality Bureau Monitoring Well Construction and Abandonment
Guidelines (NMED, 2011b) unless a future need is identified for the wells. The Site will be graded to
match the existing topography, if necessary.

4.12 Surveying
Prior to field work, the locations of the pits and trenches will be surveyed and marked to identify areas to
be excavated. Surveying of the locations (northing, easting, and elevation coordinates) of excavations and
other pertinent site features will be conducted by a State of New Mexico-licensed surveyor. Surveying
data will be provided in a spreadsheet format for import into the geographic information system, and the
data will also be incorporated into the report figures.
Horizontal coordinates will be referenced to the New Mexico Central State Plane Coordinate System, and
surveyed to an accuracy of ±1.0 foot. Vertical elevations will be referenced to North American Datum
1983 coordinate system to an accuracy of ±0.01 foot.
Geospatial information will also be submitted as a separate deliverable to the USAF. All applicable
federal, U.S. Department of Defense, and USAF geospatial data standards will be followed. Spatial data
will be compliant with the Spatial Data Standards for Facilities, Infrastructure, and Environment v2.6.
Each geospatial data set will be accompanied by metadata that conforms to the Spatial Data Facilities,
Infrastructure, and Environment standards. The horizontal accuracy of any geospatial data created will be
tested and reported in accordance with the National Standard for Spatial Data Accuracy, and the results
will be recorded in the metadata.
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REPORTING

Reporting will be comprised of an Interim Corrective Measures Report and annual LTM reports.

5.1

Interim Corrective Measures Report

Documentation of the project will include field notes and forms, photographs, and analytical data. The
Interim Corrective Measures Report will be prepared following completion of the corrective measures
detailing the activities conducted to address contamination at the Site. The report will be submitted for
USAF and NMED review. The Interim Corrective Measures Report will include, at a minimum, the
following elements:
•

•

A description of the corrective measures implemented, including:
o

Purpose of the corrective measures

o

A summary of the remedial action activities conducted at the Sites as part of the overall
interim measure

o

Descriptions of field operations, including quantity of waste/soil removed, quantity of
soil backfilled, and quantity of wastes generated

o

Documentation of disposal volumes, manifests, and bills of lading

o

Maps of surveyed excavation footprints and locations of surveyed confirmation samples

o

Photographs showing site conditions and typical operations

Summaries of confirmation sampling and LTM analytical results, including:
o

A discussion of the sampling efforts, including the results and associated maps and tables

o

A statistical evaluation of the confirmation analytical results and comparison to soil
screening levels

o

A discussion of the data validation efforts and evaluation of the data quality

•

Summaries of problems encountered and deviations from the planned work scope

•

Summaries of accomplishments and/or effectiveness of the corrective measures

•

Recommendations for disposition of the site

The Interim Corrective Measures Report may include VLEACH vapor modeling and an evaluation of risk
associated with any residual constituents that remain in the vadose zone and groundwater underlying the
site if all contaminated media is not able to be excavated. VLEACH is a one-dimensional, finite
difference model used to make preliminary assessments of the effects on groundwater from the leaching
of volatile, sorbed constituents through the vadose zone. The program models four main processes
including liquid-phase advection, solid-phase sorption, vapor-phase diffusion, and three-phase
equilibration. The software is available on-line at the following EPA web address:
http://www.epa.gov/ada/csmos/models/vleach.html.

5.2

Long-Term Monitoring Reports

Annual LTM reports will be prepared to document the results of the groundwater sampling and well
gauging activities completed during the fiscal year. The annual monitoring reports will provide evaluation
of the data and associated trends and provide recommendations as to future monitoring requirements and
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optimization actions. Concentration versus time trend analysis for key constituents will be performed
using appropriate statistical analysis software such as the Monitoring and Remediation Optimization
System, which was developed by GSI Environmental Inc. of Houston, Texas and the University of
Houston for the Air Force Center for Environmental Excellence in accordance with the organization’s
LTM Optimization guide. Other appropriate statistical methods may be employed with approval of the
USAF.
In addition to the above reports, analytical data will be exported for upload to AFCEC’s Environmental
Restoration Program Information Management System database within 90 days of sample collection.
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PROJECT SCHEDULE

An integrated master schedule has been prepared for the overall anticipated sequence of activities to be
performed in support of the corrective measures at the Sites (see Table 2). The schedule is dependent on
many independent factors including, but not limited to, USAF and NMED review and comment,
subcontractor availability, weather, and site conditions. The USAF and NMED will be notified 30 days
prior to the implementation of corrective measure field activities. Additionally, during implementation of
the corrective measures, monthly status reports will be submitted to Holloman AFB Installation
Restoration Program personnel by electronic mail. These reports will summarize the previous week’s
activities, the planned activities for the following week, and any other pertinent information.
The interim corrective measures implementation schedule will allow for evaluation of field screening data
during field work to allow for timely response to changing conditions. Post-interim measures
groundwater monitoring will be conducted to monitor effectiveness of the corrective measures
implemented, to augment the implemented corrective measures with additional actions if determined to be
necessary in order to achieve the project objectives, and to demonstrate that the corrective measures have
successfully addressed contamination at the site based on mitigation of contaminant impacts on
groundwater underlying the site thereby supporting a corrective action completion without controls
determination.
The Interim Corrective Measures Report will be submitted for review and approval by USAF and NMED
personnel.
Table 2. Project Schedule
Milestone Tasks

Completion Date

Long-Term Monitoring Plan and Quality Assurance Project Plan
Deliver draft LTM Plan/QAPP for USAF review

June 10, 2014

USAF review of draft LTM Plan/QAPP

August 13, 2014

Deliver draft final LTM Plan/QAPP for NMED review

September 4, 2014

NMED review of draft final LTM Plan/QAPP

March 24, 2015

Deliver final LTM Plan/QAPP

April 30, 2015

Interim Measures Work Plan
Deliver draft Interim Corrective Measures Work Plan for USAF review

August 7, 2014

USAF review of draft Interim Corrective Measures Work Plan

September 8, 2014

Deliver draft final Interim Corrective Measures Work Plan for NMED review

October 10, 2014

NMED review of draft final Interim Corrective Measures Work Plan

September 25, 2015

Deliver final Interim Corrective Measures Work Plan

November 17, 2015

Interim Measures Fieldwork
Mobilize

December 1, 2015

Excavate Contaminated Materials and Ship for Disposal

February 23, 2016

Perform Field Sampling of Remaining Soils

February 25, 2016

Perform Laboratory Analyses and Data Validation

March 10, 2016

Excavate Hot Spots and Ship for Disposal

March 24, 2016

Performing Field Sampling of Hot Spots

March 28, 2016

Perform Laboratory Analyses and Data Validation

April 18, 2016

Perform Backfill of Excavations

May 2, 2016

Perform Reseeding and Mulching of Impacted Task Site

May 9, 2016

Demobilize

May 11, 2016
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Milestone Tasks

Completion Date

Interim Corrective Measures Report
Deliver draft Interim Corrective Measures Report for USAF review
USAF review of draft Interim Corrective Measures Report

July 3, 2019
August 2, 2019

Deliver draft final Interim Corrective Measures Report for NMED review
NMED review of draft final Interim Corrective Measures Report

August 30, 2019
November 18, 2020

Deliver final Interim Corrective Measures Report

January 08, 2021

Fiscal Year (FY) 2015 Annual Groundwater Monitoring and Reporting
Complete FY 2015 Annual Groundwater Sampling

April 8, 2018

Perform Laboratory Analyses and Data Validation

June 3, 2015

Deliver draft FY 2015 Annual LTM Report for USAF Review

July 1, 2015

USAF review of draft FY 2015 LTM Report

July 31, 2015

Deliver draft final FY 2015 LTM Report for NMED Review

September 7, 2015

NMED review of draft final FY 2015 LTM Report

February 22, 2016

Deliver final FY 2015 LTM Report

April 13, 2016

FY 2016 Annual Groundwater Monitoring and Reporting
Complete FY 2016 Annual Groundwater Sampling

April 13, 2016

Perform Laboratory Analyses and Data Validation

June 8, 2016

Deliver draft FY 2016 Annual LTM Report for USAF Review

July 6, 2016

USAF review of draft FY 2016 LTM Report

August 5, 2016

Deliver draft final FY 2016 LTM Report for NMED Review

September 12, 2016

NMED review of draft final FY 2016 LTM Report

February 27, 2017

Deliver final FY 2016 LTM Report

April 19, 2017

FY 2017 Annual Groundwater Monitoring and Reporting
Complete FY 2017 Annual Groundwater Sampling

April 12, 2017

Perform Laboratory Analyses and Data Validation

June 7, 2017

Deliver draft FY 2017 Annual LTM Report for USAF Review

July 5, 2017

USAF review of draft FY 2017 LTM Report

August 4, 2017

Deliver draft final FY 2017 LTM Report for NMED Review

September 11, 2017

NMED review of draft final FY 2017 LTM Report

February 26, 2018

Deliver final FY 2017 LTM Report

June 15, 2018

FY 2018 Annual Groundwater Monitoring and Reporting
Complete FY 2018 Annual Groundwater Sampling

April 11, 2018

Perform Laboratory Analyses and Data Validation

June 6, 2018

Deliver draft FY 2018 Annual LTM Report for USAF Review

July 4, 2018

USAF review of draft FY 2018 LTM Report

August 3, 2018

Deliver draft final FY 2018 LTM Report for NMED Review

September 10, 2018

NMED review of draft final FY 2018 LTM Report

February 25, 2019

Deliver final FY 2018 LTM Report

April 17, 2019

FY 2019 Annual Groundwater Monitoring and Reporting
Complete FY 2019 Annual Groundwater Sampling

April 10, 2019

Perform Laboratory Analyses and Data Validation

June 5, 2019

Deliver draft FY 2019 Annual LTM Report for USAF Review

July 3, 2019

USAF review of draft FY 2019 LTM Report

August 2, 2019

Deliver draft final FY 2019 LTM Report for NMED Review

September 9, 2019

NMED review of draft final FY 2019 LTM Report

February 24, 2020

Deliver final FY 2019 LTM Report
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Milestone Tasks

Completion Date

Corrective Action Completion Proposal
Deliver draft Corrective Action Completion Proposal for USAF Review

March 19, 2021

USAF review of draft Corrective Action Completion Proposal

April 9, 2021

Deliver draft final Corrective Action Completion Proposal for NMED Review

September 20, 2021

Prepare and Publish Newspaper Notice

September 27, 2021

Complete Public Comment Period

November 26, 2021

Public Meeting

October 28, 2021

NMED review of draft final Correction Action Completion Proposal
NMED Approval of Final Corrective Action Completion Proposal

June 23, 2022
October 10, 2022

Well Abandonment and Reporting
Submit Required Abandonment Documentation

August 4, 2022

Mobilize for Well Abandonment

September 15, 2022

Complete Well Abandonment Field Work

October 13, 2022

Demobilize from Well Abandonment

October 18, 2022

Deliver draft Well Abandonment Report for USAF Review

December 20, 2022

USAF review of draft Well Abandonment Report

January, 19, 2023

Deliver draft final Well Abandonment Report for NMED Review

February 24, 2023

NMED review of draft final Well Abandonment Report

August 18, 2023

Deliver final Well Abandonment Report

October 10, 2023

FY – fiscal year
LTM – long-term monitoring
NMED – New Mexico Environment Department
QAPP – quality assurance project plan
USAF – U.S. Air Force
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