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1 INTRODUCTION

Bhate Environmental Associates, Inc., (Bhate) has been retained by the U.S. Army Corps of
Engineers (USACE), under contract DACA45-03-D0023, Delivery/Task Order No. 008, to
conduct Voluntary Corrective Measures (VCMSs) at Disposal Pit 63 (DP-63) at Holloman Air
Force Base (HAFB), New Mexico. The VCMs include tasks as outlined in the USACE Scope of
Services dated November 29, 2004. This document is to provide a work plan that will serve as
the primary working document for the excavation activities at DP-63.

The VCM Work Plan provides the relevant site specific information and requirements as
outlined in the Scope of Services for remedial activities at DP-63. The primary objective of this
VCM is to remove, through excavation, and properly dispose of petroleum-contaminated soils
(PCS). During this process, required data will be collected to support the closure of the site
based on guidance from the New Mexico Environment Department (NMED). The ultimate
objective is to achieve No Further Action (NFA) approval for site closure from NMED.

This document has been written to provide relevant information on the geologic, hydrologic, and
other environmental conditions for HAFB and DP-63 as well as the procedures by which the
VCM will be completed. Information is provided for HAFB and its surrounding environment as
well as DP-63. This VCM Work Plan calls for the removal of PCS at the site through
excavation, with verification of complete PCS removal via confirmation sampling from the
excavation.

1.1 HAFB Site Description

HAFB is located in southeastern New Mexico in Otero County, New Mexico, approximately 100
miles north-northeast of El Paso, Texas and six miles west of Alamogordo, New Mexico (Figure
1). HAFB was first established in 1942 as Alamogordo Army Air Field (AAF). From 1942
through 1945, Alamogordo AAF served as the training grounds for over 20 different flight
groups, flying primarily B-17s, B-24s, and B-29s. After World War II, most operations had
ceased at the base. In 1947, Air Material Command announced the air field would be its primary
site for the testing and development of un-manned aircraft, guided missiles, and other research
programs. On January 13, 1948, the Alamogordo installation was renamed Holloman Air Force
Base, in honor of the late Col. George V. Holloman; a pioneer in guided missile research. In
1968, the 49™ Tactical Fighter Wing arrived at HAFB and has remained since. Today, HAFB
also serves as the training center for the German Air Force’s Tactical Training Center.

1.2 DP-63 Site Description

The DP-63 site is located in the northern portion of the Ammunition Storage Facility on the
eastern side of HAFB (Figure 2). There are three disposal areas associated with DP-63. The
total area of the DP-63 site is approximately 1,291 acres. Two separate disposal pits (East and
West Areas) were originally identified by HAFB Explosive Ordnance Disposal (EOD)
personnel. HAFB EOD personnel previously referred to DP-63 as the bomb dump. The North
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Area location was identified during the preliminary assessment/site inspection (PA/SI) conducted
by Foster Wheeler Environmental Incorporated (Foster Wheeler) in 2000. Originally, the
disposal pit areas were located immediately north and outside of the facility, but during an
expansion of the storage yard in the 1960s, DP-63 became part of the Ammunition Storage
Facility (with the exception of the North Area).

Descriptions of the three disposal areas, according to the PA/SI are as follows:

e FEast Area: Located on the east side of DP-63, this site covers an area approximately
15,000 square feet and may contain several distinct disposal pits that extend to depths
ranging from 6 to 8 feet below ground surface (ft bgs). Miscellaneous small arms (30 to
50-caliber cartridges and bullets) are scattered throughout the area on the land surface.
During the PA/SI geophysical survey, an anomaly was detected in an area of subsurface
disposal less than 2 ft bgs and containing the metallic equivalent of two or three 55-
gallon drums.

e West Area: Located on the west side of DP-63, this small disposal feature covers an area
up to 100 square feet and extends to a depth of 6 ft bgs. Miscellaneous small arms (30 to
50-caliber cartridges and bullets) are scattered throughout the area on the land surface. A
shallow anomaly (<1 ft bgs) equivalent in metal content to a 55-gallon drum was detected
during the PA/SI geophysical survey.

e North Area: Located on the north side of DP-63, this disposal feature covers an area of
approximately 90,000 square feet and may extend to 6 ft bgs. Large amounts of scrap
metal and munitions debris are scattered throughout the area on the land surface. A
geophysical anomaly equivalent in metallic content to five or more 55-gallon drums
coincides with a high concentration of scrap metal and fragments at the surface. A low
berm (approximately 6 inches high) surrounds the area.

1.3 Physiography

HAFB is located within the Sacramento Mountains Physiographic Province on the western edge
of the Sacramento Mountains. HAFB is approximately 59,600 acres in area, and is located at a
mean elevation of 4,093 feet above mean sea level (amsl). The region is characterized by high
tablelands with rolling summit plains; cuesta-formed mountains dipping eastward and of west-
facing escarpments with the wide bracketed basin forming the basin and range complex. The
Base is located in the Tularosa Sub-basin which is part of the Central Closed Basins. The San
Andres Mountains bound the basin to the west (about 30 miles) with the Sacramento Mountains
approximately 10 miles to the east. At its widest, the basin is about 60 miles east to west and
stretches approximately 150 miles north to south.

The ground surface at DP-63 is relatively flat and sparsely covered with native vegetation.

1-2 February 2006 Bhate Project No.: 9050044
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1.4 Surface Water

The Tularosa Basin contains all of the surface flow in its boundaries. The nearest inflow of
surface waters to the Base comes from the Lost River, located in the north-central region of the
Base. The upper reaches of the Three Rivers and the Sacramento River are perennial in the
basin. HAFB is dissected by several southwest trending arroyos that control the surface
drainage. Hay Draw arroyo is located in the far north. Malone and Rita’s Draw, which drain into
the Lost River, and Dillard Draw arroyos are located along the eastern perimeter of the Base.
Approximately 10,000 years ago, indications are of a much wetter climate. The present day
Lake Otero encompassed a much larger area, possibly upwards of several hundred square miles.
Its remains are the Alkali Flat and Lake Lucero. Lake Lucero is a temporary feature of merely a
few inches in depth during the rainy season.

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

There are no apparent surface water features at DP-63. The area is relatively flat with a slightly
discernable slope to the east. Dillard Draw is the closest surface water feature, located
approximately one-half mile to the east of DP-63. Ritas Draw is located to the northwest,
approximately 1 mile.

1.5 Groundwater

The predominance of the groundwater occurs as an unconfined aquifer in the unconsolidated
deposits of the central basin, with the primary source of recharge as rainfall percolation and
minor amounts of stream run-off along the western edge of the Sacramento Mountains. Surface
water/rainfall migrates downward into the alluvial sediments at the edge of the shallow aquifer
near the ranges, and flows downgradient through progressively finer-grained sediments towards
the central basin. Because the Tularosa Basin is a closed system, water that enters the area only
leaves either through evaporation or percolation. This elevated amount of percolation results in a
fairly high water table. Beneath HAFB, groundwater ranges from 5 to 50 feet. Flow for the
Base is generally towards the southwest with localized influences from the variations in the
topography of the Base. Near the arroyos, groundwater flows directly toward the surface
drainage feature.

The approximate depth to the water table at DP-63 is reported at 41 ft bgs (bgs) in the West Area
to 46 ft bgs in the East Area. These measurements were taken from temporary wellpoints
installed in these two areas. Therefore, an accurate direction of groundwater flow in the area of
DP-63 cannot be readily determined.
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1.6 Climate

As a whole, New Mexico has a mild, arid to semi-arid continental climate characterized by light
precipitation totals, abundant sunshine, relatively low humidity, and relatively large annual and
diurnal temperature range (Western Regional Climate Center (WRCC), 2003). The climate of
the Central Closed Basins varies with elevation. The Base is found in the low areas and is
characterized by warm temperatures and dry air. Daytime temperatures often exceed 100
degrees Fahrenheit (°F) in the summer months and are in the middle 50s in the winter. A
preponderance of clear skies and relatively low humidity permits rapid night time cooling
resulting in average diurnal temperature ranges of 25 to 35°F. Potential evapotranspiration, at 67
inches per year, significantly exceeds annual precipitation, usually less than 10 inches (Foster
Wheeler/Radian, 1995). The very low rainfall amounts resulting in the arid conditions, which
with the topographically induced wind patterns combining with the sparse vegetation, tend to
cause localized “dust devils”. Much of the precipitation falls during the mid-summer monsoonal
period (July and August) as brief, yet frequent, intense thunderstorms culminating to 30 — 40%
of the annual total rainfall.

1.7 Geology

The sedimentary rocks which make up the adjacent mountain ranges are between 500 and 250
million years old (White Sands Missile Range (WSMR), 2003). During the period when the area
was submerged under the shallow intra-continental sea, the layers of limestone, shale, gypsum,
and sandstone were deposited. In time, these layers were pushed upward through various
tectonic forces forming a large bulge on the surface. Approximately 10 million years ago the
center began to subside resulting in a vertical drop of thousands of feet leaving the edges still
standing (the present day Sacramento and San Andres mountain ranges). In the millions of years
following, rainfall, snowmelt, and wind eroded the mountain sediments depositing them in the
valley (i.e. Tularosa Basin). Water carrying eroded gypsum, gravel, and other matter continues
to flow into the basin.

As the Tularosa Basin is a bolson, which is a basin with no surface drainage outlet, sediments
carried by surface water into a closed basin are bolson deposits. The overlying alluvium
generally consists of unconsolidated gravels, sands, and clays. 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 as 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 HAFB. There has been the identification of stiff caliche layers, varying in thickness,
at different areas of the Base. At the site, soils are predominantly silty sands and interbedded
clays.
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The area of DP-63 is underlain by silts, clays, and silty clays that contain an abundance of
gypsum crystals within the unsaturated vadose zone. The lithologies are laterally discontinuous
over the distance between the West and East Areas.
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2 HISTORICAL DATA REVIEW

Three disposal areas (East Area, West Area, and North Area) are associated with DP-63 (Figure
2). Two of the three areas were reported by HAFB EOD personnel as the bomb dump. During
past operations, munitions were placed into the disposal pits. Diesel fuel and wood pallets were
added to the pits and ignited to incinerate the charges and render the ordnance inert.

2.1 Preliminary Assessment/Site Inspection

Foster Wheeler conducted interviews with base personnel, performed a records search, and
conducted a geophysical survey of the three disposal areas to determine the presence of buried
metal debris and other potential sources during the PA/SI conducted in 2000. Three areas were
investigated within DP-63 during the PA/SI field activities: East Area, West Area, and North
Area. The North Area was discovered as a potential disposal site during this investigation.

Geophysical surveys were performed in each area to locate and determine the extent of any
buried metal debris. Based on the records search, a review of utility data, and the geophysical
survey, four direct push technology (DPT) sampling locations were selected in the West and East
Areas. Subsurface soil samples were collected from these four DPT borings in order to assess
the impact of site activities at DP-63 on the soil, and impacts to groundwater through leaching
from the surrounding soil.

Results of the PA/SI were presented in the Final Report for Preliminary Assessment/Site
Inspection of DP-63-Disposal Pit 63, by Foster Wheeler dated January 2001. Analytical results
presented in Tables 2-1, 4-1, 4-2, and 4-3 of the PA/SI report, along with Figure 4-1 showing the
soil boring locations and the boring logs, are included as Appendix A.

2.1.1 Soil Boring Samples

Subsurface soil samples were collected at three distinct depths at each soil boring location. The
deepest samples from these boring locations were collected below the soil-water interface.
Analytical results for the subsurface soil samples collected at DP-63 showed detections of total
petroleum hydrocarbons (TPH), volatile organic compounds (VOCs), semi-volatile organic
compounds (SVOCs), cyanide, polychlorinated biphenyls (PCBs), pesticides, explosives, and
Target Analyte List (TAL) metals (totals). Data reported in the PA/SI are results that were
validated using U.S. Environmental Protection Agency (USEPA) protocols as presented in
Appendix A of that report. Many VOC and SVOC constituents were reported as estimated
values and were rejected during the data validation. The only VOC concentrations reported in
samples from location DP02 were also detected in the associated blanks. Therefore, these results
were not presented in the PA/SI.
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2111 Total Petroleum Hydrocarbons

TPH was detected in each sample except for three of the shallowest soil samples. TPH
concentrations reported ranged from 37.7 milligrams per kilogram (mg/kg) to a maximum of 263
mg/kg. This level is below the allowable NMED Soil Screening Level (SSL) for jet fuel of 940
mg/kg and diesel fuel of 880 mg/kg for residential soils (Appendix B). Generally, concentrations
of TPH increased with depth.

21.1.2 \Volatile Organic Compounds

VOCs were detected in soil samples from locations DP0O1, DP03, and DP04. The only benzene,
toluene, ethylbenzene, and xylenes (BTEX) constituent detected was toluene at two locations.
Toluene concentrations ranged from 308 micrograms per kilogram (pg/kg) in the sample
collected from DPO3 at 12 to 13 feet bgs, to 440 pg/kg in the sample duplicate collected from 44
to 45 feet bgs at location DPO1. Carbon disulfide and 2-butanone were detected in two samples
collected. At location DP0O1, they were detected at 4,497 pg/kg and 1,526 ug/kg, respectively, in
the sample from 44 to 45 feet bgs and in the duplicate at 8,876 pg/kg and 4,356 ng/keg,
respectively. At location DP03, carbon disulfide and 2-butanone were detected in each of the
three samples. In the sample collected from 12 to 13 feet bgs, they were detected at 7,904 pg/kg
and 2,705 pg/kg, respectively. In the sample collected from 21 to 22 feet bgs, carbon disulfide
was detected at 7,406 pg/kg and 2-butanone was detected at 2,752 pg/kg. In the deepest sample
collected, 45 to 46 feet bgs, carbon disulfide and 2-butanone were detected at 7,242 pg/kg and
2,946 ng/kg, respectively. Concentrations of each VOC detected were not above the NMED
respective SSL for residential soils.

21.1.3 Semi-Volatile Organic Compounds

Two SVOC constituents were reported above detection limits: diethyl-phthalate and bis (2-
ethylhexyl) phthalate. None of these constituents were detected at concentrations above the
NMED SSLs for residential soils.

In the East Area, in the sample collected from location DP03 from 12 to 13 feet, diethyl-
phthalate and bis (2-ethylhexyl) phthalate were detected at concentrations of 750 pg/kg and
1,500 pg/kg, respectively. Diethyl-phthalate was also detected at a concentration of 100 pg/kg in
the sample collected from 45 to 46 feet bgs.

21.1.4 PCBs and Pesticides
PCBs and pesticides were not detected in any of the soil samples analyzed.
21.1.5 Metals

In the PA/SI, concentrations of metals were compared to background levels established for
HAFB. These levels were presented in the Basewide Background Study — Sewage Lagoons and
Lakes Characterization Report, Radian Corporation, 1993. The background level for metals at
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DP-63 were determined as the 95 percent upper tolerance limit (UTL) for data collected in areas
of HAFB that have not been impacted by site activities.

Aluminum was detected at a concentration of 19,600 mg/kg which is above the background of
8,760 mg/kg in the sample collected from 20 to 21 feet bgs at location DP04. This was the only
sample in which aluminum was above the established background. Arsenic was also above the
background concentration in this sample. It was detected at 7.3 mg/kg which is above the
background of 6.88 mg/kg.

Barium was detected in four samples above the background of 84.4 mg/kg, two from location
DPO04; 227 mg/kg in the sample from 20 to 21 feet bgs and 120 mg/kg in the sample from 44 to
45 feet bgs. The remaining samples were DPO1 from 44 to 55 feet (94.4 mg/kg) and DP02 from
46 to 47 feet bgs (334 mg/kg).

Beryllium was detected at a concentration of 1.3 mg/kg in the sample from 20 to 21 feet bgs at
location DP04, which is above the background of 0.40 mg/kg. Cobalt was detected above its
background limit of 2.49 mg/kg in the sample collected from 46 to 47 feet bgs at location DP02.
The concentration of cobalt in this sample was 75.7 mg/kg.

The established background for chromium is 6.60 mg/kg; however, chromium was detected in
four samples above this concentration. At location DPOI, it was reported at a concentration of
7.4 mg/kg in the sample collected from 44 to 45 feet bgs. In the sample collected from 20 to 21
feet bgs at location DP04, it was detected at a concentration of 22.4 mg/kg. At location DPQ2, it
was reported in two samples: 7.3 mg/kg in the sample from 17 to 18 feet bgs and 8.3 mg/kg in
the sample from 46 to 47 feet bgs.

Copper was reported above the background of 4.84 mg/kg in four samples collected from three
locations. At location DP02, it was reported at 21.2 mg/kg in the sample from 46 to 47 feet bgs.
In the sample collected from 21 to 22 feet bgs at location DP03, it was reported at 6.2 mg/kg. In
two samples from DP04, 20 to 21 feet bgs and 44 to 45 feet bgs, copper was detected at
concentrations of 13.6 mg/kg and 4.9 mg/kg, respectively.

Background for iron at HAFB is established at 6,360 mg/kg. Concentrations of iron in three
samples from two locations exceeded this concentration. In the sample from 46 to 47 feet bgs at
location DP02, iron was reported at 8,890 mg/kg. At DP04, it was reported as 17,800 mg/kg in
the sample from 20 to 21 feet bgs and 8,050 mg/kg in the sample from 44 to 45 feet bgs. Also at
this location in these samples, nickel was reported at 19.5 mg/kg and 7.3 mg/kg, respectively.
Nickel was also reported in this DP02 sample above the background of 5.61 mg/kg. It was
reported at 33.2 mg/kg.

Concentrations of lead were above the background of 8 mg/kg in samples from two locations,
DP02 and DP04. Lead was reported at 10.5 mg/kg in the sample from 46 to 47 feet bgs and 12.3
mg/kg in the sample from 20 to 21 feet bgs.
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At location DP02, manganese was reported above the background of 165 mg/kg at 4,930 mg/kg
in the sample from 46 to 47 feet bgs. In the sample from 20 to 21 feet bgs at location DP04,
manganese was reported at a concentration of 308 mg/kg.

Potassium was reported above the background of 2,500 mg/kg in the sample from DP04 at 20 to
21 feet bgs. It was detected at a concentration of 3,700 mg/kg.

The established background for vanadium is 15.5 mg/kg. The concentration was exceeded in
three samples from two locations. At DP02, it was reported at 45.9 mg/kg in the sample
collected at 46 to 47 feet bgs. In the sample collected from 20 to 21 feet bgs at DP04, it was
reported at 37.3 mg/kg and in the sample collected from 44 to 45 feet bgs, vanadium was
reported at 38.4 mg/kg.

Zinc was reported above the background concentration of 20.2 mg/kg in the sample from 46 to
47 feet bgs at location DP02. It was reported at 22.1 mg/kg. At DPO3, it was reported at 29
mg/kg in the sample from 21 to 22 feet bgs. For DP04, zinc was reported in two samples: 20 to
21 feet bgs and 44 to 45 feet bgs. The concentrations were reported as 58.4 mg/kg and 22.8
mg/kg, respectively.

2.1.2 Groundwater Samples

Analytical results confirmed that groundwater samples at DP-63 contained no explosives and
that free-phase fuel was not observed at any groundwater sampling locations; however, the
presence of organic constituents in the saturated soil samples that were collected indicates that
groundwater may potentially be impacted by dissolved constituents. The North Area Disposal
Pit was not found until after the soil and groundwater sampling for the East and West Area was
conducted; therefore, no analytical samples were collected from the North area during the PA/SI.

2.2 Remedial Investigation

Foster Wheeler conducted a Remedial Investigation (RI) of the three disposal areas at DP-63 in
2002. DPT borings were advanced at 15 locations and five monitoring wells were installed.
Results of the field work, the human health risk assessment, and the ecological risk assessment
were presented in the Draft Report for the Remedial Investigation of DP-63 — Disposal Pit 63,
(draft RI), Foster Wheeler, December 2002.

2.2.1 Nature and Extent of Contamination

The evaluation of the nature and extent of contamination of the three disposal areas presented in
the draft RI was based on the results presented in the PA/SI, field observations, and analytical
results from the groundwater/soil samples collected during the RI. A copy of Section 5 from the
draft RI, associated figures, and associated data tables are attached as Appendix C.
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2211 Soils

A total of 15 surface soil and DPT soil boring locations were selected to assess the presence and
extent of soil impacts from past site activities. Eight of the borings were shallow and were
completed to depths of 21 feet below ground surface (bgs). Seven borings were deep borings
that extended below the water table. Total depths of these borings ranged from 48.5 feet to 58.5
feet bgs. Three of the deep borings were completed with temporary piezometers to establish the
hydraulic gradient. Soil samples were analyzed for VOCs, SVOCs, explosives, TAL metals,
cyanide, and TPH as oil-range organics (ORO), diesel-range organics (DRO), and gasoline-range
organics (GRO).

Surface soil samples were collected at each of the DPT soil boring locations, with the exception
of SS09 and DP11. DP11 did not have a corresponding surface soil sample.

Three borings were completed in the West Area, six borings were completed in the East Area,
and six borings were completed in the North Area. Soil samples were collected from depths of
approximately 4 to 5 feet bgs, 9 to 10 feet bgs, 20 to 25 feet bgs, and 43 to 48 feet bgs. Based on
interviews with facility personnel, the pits were reported as being 6 to 10 feet deep. Therefore,
the 4 to 5-foot samples and the 9 to 10-foot samples were collected to bracket the pit depth.
Samples were collected from the 20 to 25-foot interval because this was half the distance to
groundwater. The remaining interval, 43 to 48 feet bgs, was selected based on the depth to
groundwater and the potential presence of contamination at the capillary fringe. A total of 67
samples were collected.

Total Petroleum Hydrocarbons

Petroleum hydrocarbons were detected in samples collected from each of the study areas, from
surface soils down to 21 feet. Ten samples contained concentrations of TPH; however,
concentrations were not above the action level of 940 mg/kg in any of the samples analyzed.
Concentrations of ORO, DRO, and GRO ranged from 0.068 mg/kg to 390 mg/kg.

The highest concentration detected in a sample from the East area was 0.16 mg/kg as GRO in the
sample collected from 0 to 0.5 feet at location DP06. In the West Area, the highest concentration
was a total of 530 mg/kg, with 140 mg/kg ORO and 390 mg/kg DRO, detected in the sample
collected from 20 to 21 feet bgs at location DP12. For the North Area, the highest concentration
was a total of 7.6 mg/kg. DRO was detected at a concentration of 7.5 B mg/kg in the sample
collected from 0 to 0.5 feet bgs at location DP19, and GRO was detected in this sample at a
concentration of 0.076 mg/kg.

Volatile Organic Compounds

Methylene chloride was detected in three surface soil samples collected in the East Area: DP07,
DPO08, and DP09. Concentrations were 3.8 mg/kg, 2.8 mg/kg, and 2.5 mg/kg, respectively. Each
reported detection was qualified with a “B”, indicating that the analyte was also detected in the
laboratory method blank.
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Semi-Volatile Organic Compounds

Two SVOCs were detected in the soil boring samples. Bis (2-ethylhexyl) phthalate and diethyl-
phthalate were detected in eight soil samples collected from the North, East, and West Areas.
The detection of bis (2-ethylhexyl) phthalate was also in the method blank which suggested
laboratory contamination. Foster Wheeler also suggested that the presence of diethylphthalate
was the result of cross contamination from the disposable sampling tools and the acetate sleeves
from the DPT samplers.

Cyanide

Cyanide was above detection limits in two samples: The 24 to 25-foot sample at location DP08
and the 4 to 5-foot sample at location DP09. Concentrations were 0.199 B mg/kg and 0.266 B

mg/kg, respectively.
Metals

In soil samples collected during the RI, each of the 20 metals analyzed for was detected.
Seventeen of these metals were detected above background values established for HAFB:
aluminum, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead,
magnesium, manganese, nickel, potassium, sodium, vanadium, and zinc. Soil samples where
these background concentrations were exceeded, were collected from either the surface soils or
the deeper horizons, 19 feet to 25 feet or 39 feet to 48 feet. Metal concentrations in soils
collected from the depths of 4 feet to 5 feet or 9 feet to 10 feet did not exceed background values.

Concentrations of metals appeared to increase with depth. The distinguishing feature between
the shallow and deeper soils is lithology. The shallow soils are predominantly sand while the
deeper soils are predominantly clay. In the case of aluminum, the average concentration
increased from 2,849 mg/kg in the shallow soils to 11,835 mg/kg in the deeper soils. Foster
Wheeler calculated correlation coefficients to relate the increased clay content with depth to the
increase in metals concentrations. Positive correlations with aluminum were obtained for
barium, chromium, cobalt, iron, magnesium, manganese, potassium, thallium, and vanadium for
the entire set of samples collected. Aluminum correlated positively with barium, chromium,
cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, sodium, vanadium, and
zinc for the deeper soil horizons. The results indicated that with increased clay content, most
metal concentrations increase, either due to incorporation into the clay structure or absorption
onto the surface of the clay minerals.

2.21.2 Groundwater

Five monitoring wells were installed to assess the groundwater quality in the North and East
Areas. An upgradient well was installed to establish background concentrations for the site.
This well was placed northeast of the North Area. Two monitoring wells installed corresponded
to the two deep borings with the temporary piezometers. One well was completed inside the
North and the East Areas. The remaining two monitoring wells were installed 200 feet to 250
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feet down gradient of the North and East Areas. Groundwater samples collected were analyzed
for VOCs, SVOCs, explosives, TAL metals, and total dissolved solids (TDS).

Volatile Organic Compounds

VOCs detected in groundwater samples included acetone, benzene, carbon disulfide, chloroform,
ethylbenzene, and xylenes. Of the VOCs detected, only benzene exceeded the New Mexico
Water Quality Control Commission (NMWQCC) standards. In the sample collected from
MWO02, benzene was reported at a concentration of 15 micrograms per liter (pg/L).

Semi-Volatile Organic Compounds and Explosives

No SVOCs or explosive constituents were above detection limits in any of the groundwater
samples collected at the site.

Total Dissolved Solids

TDS concentrations in all the groundwater samples collected exceeded the NMWQCC standard
of 1,000 mg/LL and was above the 10,000 mg/LL for potable water. TDS ranged from 17,600
mg/L to 22,800 mg/L. The sample collected from the upgradient monitoring well contained
20,400 mg/L TDS.

Metals

NMWQCC standards were exceeded for two metals detected in groundwater samples. Iron
concentrations ranged from 1.02 milligrams per liter (mg/L) to 2.53 mg/L, which was above the
standard of 1.0 mg/L. The lowest concentration of iron, 1.02 mg/L, was detected in the sample
collected from MWOS5 which is located downgradient of the East Area. The highest
concentration of iron, 2.53 mg/L, was detected in the sample from MWO04 located in the East
Area.

Manganese was the second metal detected at a concentration above the NMWQCC standard of
0.2 mg/L. The lowest concentration of manganese was detected in the sample from the
upgradient well, MWOI, at a level of 0.604 mg/L. The highest concentration was detected in the
sample collected from the North Area well, MWO02. Manganese was reported at a concentration
of 2.2 mg/L.

In the draft RI, Foster Wheeler attributed the elevated levels of metals in the groundwater to the

saline conditions of the upper water-bearing zone and the high turbidity associated with a
saturated zone comprised mainly of fine sand and sandy silts with some clays.

2.3 Previous MEC Clearances and Magnetic Survey

There had been no previous Munitions and Explosives of Concern (MEC) surface or subsurface
sweeps performed in the three areas of concern. There currently remains a large amount of small
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arms casings in the East and West Areas, and a large amount of munitions debris on the surface
in all three areas.

A geophysical survey of each of the three areas was performed during the PA/SI in 2000. The
objective of the geophysical investigations at the East Area, West Area, and the North Area was
to detect, locate, and characterize the extent of metal debris associated with the suspected
munitions disposal site. Results of the geophysical investigation were presented in the PA/SI
report (Foster Wheeler, January 2001) and are attached in Appendix D.

2.4 Remedial Action for MEC Removal

A Remedial Action (RA) for MEC removal will be conducted prior to the implementation of this
VCM Work Plan. The purpose of the RA is to detect, identify, and remove Discarded Military
Munitions (DMM) within the three areas at DP-63. The types of DMM included munitions
ranging from 20 caliber small arms to grenades. Currently, the ground surface of all three areas
is littered with metal fragments and casings that have been exposed as a result of erosion.

The MEC removal action will be conducted on the three suspected munitions disposal pits. This
will entail locating the three areas, performing a surface sweep, and removing subsurface
munitions debris by excavating each disposal pit, and identifying and disposing of all MEC
(surface and subsurface) within the footprint of the disposal pits. Additionally there may be
excavation of subsurface anomalies following a geophysical survey that will be performed by the
Omaha District USACE. Based on the results of an Anomaly Review Board (ARB), there may
be intrusive investigation of selected anomalies. The RA will be conducted in accordance with
the Remedial Action-Construction Work Plan MEC Removal at Disposal Pits 63 (DP-63), Bhate
Environmental Associates, Inc. and USA Environmental Inc., August 2005. The intended RA is
summarized below.

2.4.1 Surface Clearance

A visual surface clearance will be performed by the unexploded ordnance (UXO) team prior to
the excavation of each disposal pit. Surface clearance will be performed within 100 feet
surrounding each of the three disposal pits. If there any MEC, Military Debris, or Material
Potentially Presenting an Explosive Hazard (MPPEH) located within the 100-foot boundary, than
an additional 50 feet will be cleared. If at the increased sweep area more MEC, Military Debris,
or MPPEH are located, the procedure will be repeated until no MEC, Military Debris, or MPPEH
is found on the surface.

2.4.2 Subsurface Investigation

Under the RA, an investigation will be conducted of the subsurface metallic contacts to the depth
determined to be undisturbed soil. The excavation will be accomplished by utilizing earth
moving machinery (EMM). Soil excavated from each disposal pit will be mechanically
screened. EMM identified for this task will be armored to United States Army Engineering and
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Support Center Huntsville (USAESCH) specifications to ensure operator personnel protection
from unintentional detonation.

2.4.3 Subsurface Excavation of DP-63 Disposal Pits

Excavation of the three disposal pits will be performed using a Tractor-Accessorized Zierrist
(TAZ) on a Caterpillar 325BL carrier. Soil from each disposal pit will be excavated using the
dimensional bucket. Soil from each excavation will be placed in an area established to contain
the soils from the excavation. Throughout the excavation activity, the TAZ will be reconfigured
to utilize a Trommex head. The Trommex head is a screening mechanism with a rotating head.
Screening of soils will be performed in a separate location in order to keep the screened soil
separate from the soils to be screened. After each cycle, the remaining contents will be placed in
a separate location for inspection and separation of MEC, Military Debris, MPPEH, or other
material (rocks, vegetation etc.) for inspection and separation by qualified UXO technicians.

Once all the material of concern has been removed from the disposal pit, the disposal pit will be
checked using a Schonstedt GA-52CX and/or the White Eagle Spectrum to check that all
metallic material has been removed.

2.4.4 Intrusive Investigation of Selected Anomalies

Based on the findings of the geophysical survey performed by the Omaha District USACE and
comments of the ARB, the UXO Team will locate suspected anomaly locations identified for
investigation. Anomaly locations will be located using Trimble Pro XR GPS (sub-meter
accuracy). The planned approach is to locate the selected subsurface anomalies and excavate the
anomalies to a depth of no greater than one foot. Once the anomaly has been removed, the UXO
Team will recheck the excavation to ensure that the target anomaly has been removed.

After the probable source of the anomaly is identified and removed, an approved geophysical
instrument should be used to validate the process. If the Schonstedt GA-52CX, and/or the White
Eagle Spectrum do not continue to detect an anomaly, then the excavation may be back-filled
and restored.

2.4.5 Removal and Disposal of Scrap Metal

Within or adjacent to the disposal pit areas, the UXO Team will establish temporary MPPEH and
small arms collection points. During operations, items that are free of explosive contamination
will be placed into these collection points. MEC or MPPEH items that require venting to
determine if they are explosives free will be included in demolition operations to be performed
by the Base EOD Unit. Upon completion of daily operations in that disposal pit area, the
material in these temporary collection points will be collected and a second inspection will take
place. Once this inspection is complete, the MPPEH will be transported to locked containers
located at the site within the Munitions Storage Facility. MPPEH that is determined free from
explosives will be annotated in the Daily Operations Summary and include a description of the
material that is free from explosives.
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At project completion, or when on-site scrap containers are full, the scrap will be sent to the s

Defense Reutilization and Marketing Office (DRMO) or a local scrap dealer for disposal.
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3 VCM ASSESSMENT SAMPLING

Work conducted under this VCM Work Plan will be conducted in a phased approach. The first
phase is to collected additional soil boring samples from the East, West, and North Areas to
further investigate the impacts of past site practices. Once this has been completed, if results
from the soil boring samples indicate significant impacts to the area from TPH, VOCs, SVOCs,
and/or metals, then the second phase, soil excavation, will be conducted.

Sampling activities for DP-63 have been designed to augment information from the original site
PA/SI. The following activities will be performed:

e Collect soil samples to characterize the presence of constituents within the three areas of
DP-63

e Analyze the soil samples for VOCs, SVOCs, TPH, and TAL metals
o Install three additional groundwater monitoring wells
e Analyze groundwater samples for VOCs, SVOCs, TPH, and TAL metals

e Perform physical survey of soil borings and monitoring wells with survey grade Global
Positioning System (GPS)

The following subsections provide detailed descriptions for completing each activity.
3.1 Pre-Sampling Activities

Prior to the initiation of any sampling activities, Air Force Form (AF Fm) 332 and utility
clearance permitting will need to be completed.

3.1.1 AF Form 332

AF Fm 332, included as Appendix E, authorizes construction work at HAFB and is required for
the initiation of any construction work. This work order will describe the activities to take place
at the location. Also, the AF Fm 332 is the mechanism by which the utility clearance/dig permit
is authorized. Both the AF Fm 332 and dig permit will be reviewed by the appropriate HAFB
utility group for approval prior to the initiation of work. Prior to the submittal of AF Fm 332, the
locations of the soils borings and monitoring wells will be clearly identified with marker flags,
stakes, or paint, as appropriate to the surface material.

3.1.2 Dig Permit/Utility Clearances

As noted above, utility clearance approvals will need to be completed by the appropriate HAFB
utility office. Upon receipt of the approved dig permit with the utility clearances, the Bhate Site
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Manager or other authorized project personnel will complete a site walk-through confirming the
dig permit authorizations and make any required changes.

Any utilities adjacent to the planned excavation boundary noted during the site reconnaissance
will be properly identified and located. All necessary measures to secure the utility from
potential damage and/or service interruption will be implemented prior to excavation.

3.2 DPT Soil Assessment

The field work for the VCM will be conducted in accordance with HAFB Standard Operating
Procedures (SOPs) provided in the Basewide Quality Assurance Project Plan (QAPP) (Bhate,
November 2003). These SOPs outline methodologies for soil boring advancement, soil
sampling, soil sample description, field screening, sample management, equipment
decontamination, and chain-of-custody procedures.

Nine DPT soil borings (Figure 2) will be advanced at the site to an anticipated depth of 48 feet
bgs to groundwater using DPT methodology in accordance with HAFB SOP No. 4. Continuous
soil samples will be collected from these borings with lithologic descriptions per HAFB SOP No.
7. A total of 29 soil samples, including two field duplicate samples, will be submitted to the
laboratory for analysis. The samples will be placed on ice and shipped under strict chain-of-
custody to Acutest Laboratories located in Orlando, Florida.

Soils will be field screened in accordance with HAFB SOP No. 6 using an organic vapor
analyzer (OVA) utilizing soil-headspace screening techniques. Notation will also be made of
any visual (discoloration) and/or aromatic indicative of potential contamination.

Based on headspace screening results, three soil samples from each soil boring with the highest
OV A readings will be selected for laboratory analyses. Should the screening not identify one or
more intervals in which to select, then the lower most interval at the soil-water interface, a mid-
range sample, and uppermost, or single OVA detection shall be retained for laboratory analysis.

3.3 Groundwater Assessment

During the PA/SI, groundwater samples were collected, observed for the presence of free
product, and analyzed for explosives. Analyses conducted during the RI included explosives but
also VOCs, SVOCs, TAL metals, and TDS. Monitoring wells were not installed in the West
Area during the RI. The proposed locations of the new wells are shown on Figure 3. Two wells
will be installed in the West Area, and one will be installed side-gradient of MW02, in the North
Area.

3.3.1 Monitoring Well Installation

Three permanent monitoring wells will be installed in DP-63 based on information obtained
from the RI. The wells will be advanced and installed using hollow stem auger (HSA) drilling
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technology. The monitoring wells will be constructed of 2-inch Schedule (SCH) 40 polyvinyl
chloride (PVC) casing and screen with a slot opening of 0.10 inch. The portion of Bhate
Standard Operating Procedure (BSOP) No. 10, Subsurface Water Investigation, regarding well
construction and development is provided in Appendix F of this VCM Work Plan. The
wellpoints will be located and elevations taken using GPS.

Continuous soil samples will be collected from these borings with lithologic descriptions per
HAFB SOP No. 7. Since one of the DPT locations will be completed as a monitoring well, only
two samples, one from each of the remaining monitoring wells (plus one duplicate), will be
submitted to the laboratory for analysis, making a total of three soil samples. Soil samples will
be placed on ice and shipped under strict chain-of-custody to Accutest Laboratories in Orlando,
Florida.

3.3.2 Groundwater Sampling

The three new monitoring wells and the five existing monitoring wells will be sampled two times
per year for a period of 2 years. A total of 10 groundwater samples, including one field duplicate
sample and a matrix spike/matrix spike duplicate (MS/MSD) will be submitted to the laboratory
for analysis from each sampling event. All samples for VOC analysis will require a trip blank.
The samples will be placed on ice and shipped under strict chain-of-custody to Accutest
Laboratories in Orlando, Florida.

3.4 Laboratory Analysis

During the sampling, a total of 32 soil samples (including the field duplicates) and 10
groundwater samples (including the field duplicate and MS/MSD) will be analyzed for VOCs by
Method 8260B, SVOCs by Method 8270C, TPH by Method 8015M, and TAL metals by
6010B/7000 series. Each soil and groundwater sample (including the field duplicates) will be
analyzed for their respective analytes in accordance with Table 3-1. Groundwater will also be
analyzed for TDS by Method 160.1 and field filtration will be performed for the fraction of
groundwater samples submitted for metals analysis.

Appendix G details the method detection limits by method for chemical constituents indicated
for DP-63. Table 3-2 is a matrix indicating the analytical requirements for DP-63.
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4 EXCAVATION PROCEDURES

The objective of the soil excavation at DP-63 is to excavate, transport, and dispose of impacted
subsurface soils that either have TPH levels exceeding 880 mg/kg (the NMED SSL for diesel-
crankcase oil) or soils posing a risk due to exposure to VOCs, SVOCs, and/or metals as
established by the NMED soil screening guidance. The depth of removal of contaminated soils
will be based on the results of the DPT samples collected during the first phase of work under
this VCM Work Plan. Horizontally, the excavation will be completed based upon TPH levels
greater than 880 mg/kg as determined by confirmation soil samples collected from the
excavation and analyzed by Accutest Laboratories.

The excavation activities will prescribe to the procedures outlined in Unified Facilities Guide
Specifications (UFGS) Section 02111 Excavation and Handling of Contaminated Material,
September 2003 (Appendix H). The UFGS are a joint effort of the USACE, the Naval Facilities
Engineering Command (NAVFAC), and the Air Force Civil Engineer Support Agency
(AFCESA). The UFGS are for use in providing construction specifications and guidelines for
the military services.

4.1 Pre-Excavation Activities

The construction general permit requires a project Storm Water Pollution Prevention Plan
(SWPPP) to be submitted for excavation sites which will disturb greater than one acre of surface
soils.

Currently, should excavation of the areas be necessary, the total area of disturbance and/or
excavation is estimated at 2.4 acres. As part of the construction SWPPP for the area, a site-
specific Sediment Control Plan (SCP) will be required. The SCP and sediment control activities
at the site will be developed in accordance with the Draft Master Sediment Control Plan, Bhate,
September 2005.

4.1.1 AF FM 332 and Utility Clearance

Before excavation and other site activities can begin, pre-construction documents and approval
requirements are necessary, including: AF Fm 332 approval, dig permit with utility clearances in
accordance with Section 3.1, site security measures, and facility manager notification of the
intended operations. Bhate will coordinate project requests for Base installation support services
through the 49" Civil Engineering Squadron/Combat Engineer Vehicle (CES/CEV). Pertinent to
the start of activities, a pre-construction meeting and site walk-through will be conducted with
the USACE Resident Engineer, HAFB personnel, and the Bhate Site Manager to inspect site
conditions for site/equipment access, equipment staging area(s), soil stockpile areas, potential
site hazards, and emergency evacuation routes. Also reviewed at this time will be project
procedures in accordance with the schedule and planned activities.
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4.1.2 Geophysical Survey

A remedial action of DP-63 will be conducted in accordance with the Remedial Action-
Construction Work Plan MEC Removal at Disposal Pits 63 (DP-63), Bhate Environmental
Associates, Inc. and USA Environmental Inc., August 2005. An UXO surface sweep of all three
areas will be conducted before any subsurface clearance operations are conducted during the
remedial action. Once the remedial action is completed, USACE Omaha Division will conduct a
geophysical survey of the area to verify the removal of munitions debris and any MEC prior to
the implementation of this VCM Work Plan.

4.2 Decontamination Procedures

Small equipment, such as sampling tools, will be decontaminated in accordance with the
Basewide QAPP (Bhate, November 2003). Heavy equipment, such as the DPT rig, backhoe,
trackhoe, etc., will be decontaminated at a temporary decontamination pad set up at the site.

4.3 Excavation Activities

4.3.1 Excavation Boundary

The approximate limit of the area to be excavated will be determined from the first phase of
investigative activities outlined under this VCM Work Plan. After the first phase is completed,
the horizontal extent of contamination and amount of overburden required to be removed will be
estimated. This material will be directly loaded into a dump truck for immediate delivery to the
FT-31 Landfarm for treatment or stockpiling.

4.3.2 Soil Excavation

Excavation activities will utilize the appropriate excavation equipment and a wheel loader to
assist with soil management. Overburden soils may be stockpiled onsite or directly loaded into a
dump truck and hauled to the FT-31 overburden stockpile. Soil (backfill) stockpiles will be
managed as to not allow for any material to be removed or transported off-site via wind or
precipitation (see Section 7 of this VCM Work Plan, Waste Management).

Contaminated soils will be directly loaded and transported to the FT-31 Landfarm for
management. Applicable procedures and safety measures for completing the excavation are
located in the Basewide Health and Safety Plan (Bhate, December 2003). Applicable HAFB
SOPs for completing the sampling associated with this excavation are located in Appendix A of
the Basewide QAPP (Bhate, November 2003).

4.3.2.1 Soil Screening

Throughout the excavation, observation of MEC will be conducted. At any sign of MEC, the
operations will cease and the appropriate HAFB personnel will be notified as described in the
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Remedial Action-Construction Work Plan MEC Removal at Disposal Pits 63 (DP-63) (Bhate
USA Environmental Inc., August 2005). Once the all clear is given, excavation of soils will
continue.

Discoloration and unusual odors of soils will be documented. Potential PCS will be field
screened for petroleum hydrocarbon contamination using the SiteLAB® Analytical Test Kit
Ultraviolet Fluorometer (UVF) 3100A in accordance with the U.S. Environmental Protection
Agency (USEPA) Innovative Technology Verification Report: Field Measurement Technologies
for Total Petroleum Hydrocarbons in Soil guideline, attached as Appendix I. Excavated soil will
be segregated in the field based on visual observation, headspace readings, and onsite analysis of
TPH with laboratory confirmation. Soils that demonstrate a field screened TPH concentration
above 880 mg/kg exceed the action limit for PCS and will be managed in accordance with
Section 7 of this Work Plan. Soils demonstrating a concentration below 880 mg/kg will be
stockpiled for backfill once the excavation is complete. Excavation sampling quantities and
analyses are summarized in Table 4-1.

The field screening incorporates the initial screening for the segregation of the excavated soils
between contaminated and un-contaminated and the corresponding Quality Assurance/Quality
Control (QA/QC) confirmation and validation analyses. The soil screening is comprised of three
phases: 1) initial field screening, 2) field confirmatory, and 3) laboratory validation. These steps
are detailed in Section 5, Soil Sampling and Analysis, of this Work Plan.

4.3.2.2 Soil Segregation

The 880 mg/kg action level for PCS is found listed in Table 2 of the residential direct exposure
limit for diesel fuel in the NMED TPH Screening Guidelines, June 24, 2003 (Appendix J). This
cleanup level is part of a previous agreement between HAFB and NMED. The concentrations
for the TPH carbon fractions will be summed for the total TPH value as the comparison to the
NMED TPH allowable limit of 880 mg/kg for diesel contaminated PCS.

The un-impacted soils are the overburden soils which have historically demonstrated no
contamination and the source of the contamination is not from past activities. These soils will be
determined during the first phase of work conducted under this VCM Work Plan. Suspected
contaminated soils are those primarily within the smear zone. These are typically contained in a
1 to 2 foot zone above the contaminated soils. The contaminated soils are those that are
definitively contaminated as validated by laboratory analytical data. Suspected contaminated
soils will be handled as though they are contaminated, directly loaded, and transported to the FT-
31 Landfarm for treatment or stockpiling.

4.3.2.3 Confirmation Soil Sampling

After the excavation is complete and suspected petroleum contaminated soils have been
removed, sidewall confirmation samples will be collected. Samples will be collected using the
bucket of the back-hoe. A soil sample will be obtained from the interior of the bucket to
minimize the potential for outside source contamination. Samples will be collected at a
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frequency of 1 per 20 linear feet (In ft) per side wall at mid-depth of the contamination zone. At
a minimum, 1 sample per side wall will be collected.

4.3.3 Excavation Backfilling and Compaction

Clean overburden soils removed from the site will be emplaced into the excavation with periodic
compaction using the loader. Because there will be a void space, soils will be transported onsite
from the HAFB borrow area or clean soils from the FT-31 Landfarm. It is not anticipated that
the site is to be reused for any future construction activities (buildings, structures, etc.) due to its
location.

4.3.4 Soil Disposal

Contaminated soils will be transported to the permitted FT-31 Landfarm for treatment/processing
or stockpiling. Soils will be handled, transported, and managed in accordance with NMED
guidelines and the facility’s requirements.

4.3.5 Site Restoration

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

The excavation soil sampling requirements, detailed in Table 4-1, include field screening
samples, soil borings, stockpile samples, and confirmation samples. Table 5-1 provides the
sample collection information inclusive of the container type, quantity, and holding times for soil
samples.

5.1 Field Screening Sampling

During the DPT sampling and the excavation, soils will be periodically field screened using soil-
headspace screening techniques via a field OVA. Confirmatory field TPH analysis of the OVA
headspace samples will be performed with the field fluorometer in accordance with the USEPA
Innovative Technology Verification Report:  Field Measurement Technologies for Total
Petroleum Hydrocarbons in Soil, September 2001 guideline (see Appendix I of this VCM Work
Plan). From these samples, final QA confirmation analysis in accordance with the NMED
specified gas chromatographic (GC) methods will be accomplished via a fixed-base laboratory.

5.1.1 Initial Field Screening

For the DPT sampling activities, soils cores retrieved by the Macrocore tubes will be screened by
headspace analysis. Samples with the highest headspace readings will be collected, for a
maximum of three samples per boring.

HAFB excavation guidelines for PCS require initial field screening via headspace analysis every
100 cubic yards. Therefore, one sample will be screened per 100 cubic yards of soil removed via
the OVA.

5.1.2 Field Confirmatory Sampling

For excavation confirmation samples, a field confirmatory frequency of 10% with the SiteLAB®
Analytical Test Kit UVF-3100A will be implemented per the USACE and USEPA (SW846)
guidelines for QA/QC requirements of site investigations for contamination. The samples will
be field checked with the SiteLAB®. This test uses a 10-gram sample of soil where petroleum
compounds are extracted with methanol. The extract is decanted into a quartz cuvette and placed
in the chamber of the UVF and the TPH concentration is displayed. Although the NMED clean-
up level is 880 mg/kg, soils resulting in a headspace reading with the UVF above 790 mg/kg will
be designated TPH contaminated, allowing for a 10% instrument error and variability between
the screening method and the USEPA Method analyses.

5.1.3 Laboratory Validation

Laboratory validation frequency of the UVF screening samples will be at 10%, or 1 sample per
site minimum. Laboratory validation will be completed using USEPA Method 8015M for TPH-
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GRO [C4-Cyo], TPH-DRO [C;¢-Cy;], and TPH-ORO [C;;-Cs6]. Laboratory analyses will be
completed at an expedited turn-around-time of 24 hours.

5.2 Soil Borings

Soil boring data collected will adhere to project data quality objective (DQO) requirements,
method reporting limits, duplicate field samples, and QC samples as established within the
Basewide QAPP (Bhate, November 2003). Sample quantities, containers, methods of
preservation, and holding times will be consistent with the requirements of associated method
protocols. Laboratory analyses will be completed at a rush turn-around-time, 24-hours.

At the soil boring locations where the initial screening does not indicate VOCs, three discreet
samples will be collected, with the deepest sample collected from the soil/water interface.

5.3 Groundwater

Groundwater data collected will adhere to project DQO requirements, method reporting limits,

duplicate field samples, and QC samples as established within the Basewide QAPP (Bhate,

November 2003). Sample quantities, containers, methods of preservation, and holding times will

be consistent with the requirements of associated method protocols. Laboratory analyses will be
completed at a rush turn-around-time, 24-hours.

5.4 Excavation Confirmation Sampling

Excavation confirmation samples will be collected at the frequency of one per 20 linear feet of
each sidewall within the contamination zone at mid-depth. Analytical confirmation sampling
from the bottom of the excavation is not required because excavation will be terminated at one
foot below the water table. Samples will be analyzed by a fixed-base laboratory for TPH, TPH-
DRO, and TPH-GRO, using USEPA Method 8015M, VOCs (USEPA Method 8260B), SVOCs
(USEPA Method 8270C), and TAL metals. If any single sample demonstrates a TPH level
above the NMED soil value for TPH of 880 mg/kg, excavation will continue along that face until
field screening deems termination with re-evaluation via laboratory confirmation analysis.

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

5.4.1 Stockpile Sampling

Stockpiled overburden soils will be sampled every 500 cu yds. Laboratory analyses will be
completed at an expedited turn-around-time, 24 hours with analysis for TPH, -DRO and -GRO,

5-2 February 2006 Bhate Project No.: 9050044

U



VOLUNTARY CORRECTIVE DP-63
MEASURES WORK PLAN HOLLOMAN AFB, NEW MEXICO

using USEPA Method 8015M, VOCs (USEPA Method 8260B), and SVOCs (USEPA Method
8270C).

5.4.2 Analytical Methods

Each laboratory soil sample (including the field duplicates) will be analyzed for their respective
analytes in accordance with Table 5-2. Samples will be analyzed for VOCs by Method 8260B,
SVOCs by Method 8270C, TPH and carbon fractions (Table 5-3) by Method 8015M, and TAL
metals by 6010/7000 series.

Laboratory analyzed samples will be completed by Accutest Laboratories in Orlando, Florida. A
copy of their USACE validation is included in Appendix K of this VCM Work Plan.
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6 RISK BASED CLEAN-UP APPROACH

The objective of the excavation activities presented is to remove contaminated soil from the site
to support closure of the site. Data collected as a result of field screening will be evaluated based
on the DQOs of the project. The results from the off-site laboratory confirmation samples from
the sidewalls of the excavation will be evaluated to determine whether excavation activities at
the site have removed the contaminated soil to the point where there is an acceptable risk given
possible exposure at the site. If the completed evaluation indicates an acceptable risk, then no
further excavation will be required and the site can be considered for closure with no further
action.

6.1 Evaluation of TPH

Based on the direction provided by NMED pertaining to the remediation of petroleum-impacted
sites at HAFB, a TPH screening level of 880 mg/kg will be used to evaluate the data provided by
the off-site analytical laboratory. As discussed in Section 5 of this VCM Work Plan, Sampling
and Analysis, the 880 mg/kg action level for PCSs is the Residential Direct Exposure Limit for
diesel fuel, listed in Table 2 of the NMED TPH Screening Guidelines, June 24, 2003 (see
Appendix J of this VCM Work Plan).

6.2 Evaluation of VOCs and SVOCs

For any VOCs or SVOCs that are detected in soil, the concentration will be evaluated against the
screening levels provided in Appendix A of the revised NMED guidance document Technical
Background Document for Development of Soil Screening Levels, Revision 3.0, November 2005
(NMED, 2005). Tables containing the SSLs from this guidance document are provided in
Appendix B of this VCM Work Plan. The laboratory data for each collected soil sample will be
compared to these SSLs.

For VOCs and SVOCs detected in groundwater, the results will be compared to the New Mexico
Water Quality Control Commission (NMWQCC) published groundwater quality standards. The
NMWQCC standards for aquifers with TDS concentrations less than or equal to 10,000 mg/L
[20.6.2.3101 New Mexico Administrative Code (NMAC)]. The TDS concentration is a direct
measure of the presence of total ions in the aquifer and is one of the primary criteria for
classifying the aquifer based on its use as a potential drinking water source. Under the
NMWQCC regulations, if TDS in groundwater is more than 10,000 mg/L, the aquifer is
classified as non-potable.

6.3 Evaluation of Metals

For metals detected in soil, the concentrations will be evaluated against the background levels
presented in the Basewide Background Study — Sewage Lagoons and Lakes Characterization
Report, Radian Corporation, 1993. The concentrations of metals at DP-63 will be compared to

Bhate Project No.: 9050044 February 2006 6-1



DP-63 VOLUNTARY CORRECTIVE

HOLLOMAN AFB, NEW MEXICO MEASURES WORK PLAN
the 95 percent UTL. Groundwater metals concentrations will be compared to the NMWQCC 3
standards.
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7 WASTE MANAGEMENT

Construction-derived waste (CDW) generated by the activities of this VCM may include soil
boring cuttings, excavated soil, decontamination residuals, and personal protective equipment
(PPE) (see Table 7-1). Each of these waste streams will be managed and characterized according
to the guidelines discussed below. Waste containers and the decontamination pad will be
managed in a secure area.

7.1 Excavated Soil
7.1.1 Clean Soils — Stockpiles

The clean soil stockpiles will be constructed in accordance with best management practices
(BMPs) to mitigate soil loss due to erosion, wind, and run-off in accordance with the site specific
SCP as developed from the Draft Master SCP (Bhate, September 2005) and the site-specific
SWPPP. These BMPs may include the use of a plastic liner, straw bales for berms or silt
fencing, and a cover. Soils will be placed on thick plastic sheeting within a constructed berm for
protection from off-site transportation by wind and rain until characterization is complete. If
laboratory analysis indicates concentrations are below the SSL for TPH of 880 mg/kg, and the
SSL for each individual VOC and SVOC constituent, the stockpiled soil will be used as backfill
once the excavation activities are complete.

7.1.2 Contaminated Soils — Base Landfarm

Excavated contaminated soils will be handled in accordance with Sections 4 and 5 of this Work
Plan. Contaminated soils will be directly loaded and transported to the selected location for
treatment and/or disposal at either the FT-31 Landfarm or an off-site subcontractor location.

7.2 Decontamination Water

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

7.3 Personal Protective and Disposable Sampling
Equipment

PPE and other site non-hazardous debris/waste shall be placed in plastic trash bags and disposed
in a standard trash dumpster or receptacle as directed by HAFB personnel.
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7.4 Construction Debris e
Unless visibly stained, all construction debris will be assumed to be uncontaminated and non-
hazardous and will be disposed of accordingly at the HAFB re-use facility. Stained construction
debris will be disposed of in accordance with HAFB procedures.

2
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8 PROJECT QUALITY ASSURANCE

The laboratory performing the chemical sample analysis will follow the Site Specific Addendum
to the Basewide QAPP (Bhate, September 2005) provided in Appendix G of this VCM Work
Plan.

8.1 Standard Operating Procedures

Applicable SOPs for completing the sampling associated with excavation at DP-63 are located in
Appendix A of the Basewide QAPP (Bhate, November 2003).

8.2 Sample Identification

Each sample will be identified on the sample label and chain-of-custody (COC) records for each
sample collected, regardless of type. Field duplicates will be paired with another sample and
will be classified as blind samples. The duplicate samples will appear in sequence with the
regular samples. Sample nomenclature will adhere to the procedures and guidelines established
in the Basewide QAPP. Sample labeling will adhere to the format provided in the QAPP project
addendum.

8.3 Project Documentation

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

8.3.1 Sample Documentation

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

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

¢ Date and time

e Sample identification number
e Project number

e Sampler name

o Preservative (if any)
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e Analysis
e Map or schematic of sampling location

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

8.3.2 Field Logbook

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

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

The following general requirements apply to field logbooks:

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

e The date will be recorded in the top, left-hand corner of each right page.

The time of entry recordings will be in columnar form down the left-hand side of the right page.
8.3.3 Field Analytical Data

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

Data obtained during the excavation, through confirmation or field screening samples, will be
reported according to the Basewide QAPP (Bhate, November 2003). In accordance with
USACE EM200-1-6, the investigative data is classified as definitive data. The data will be
generated using rigorous, analyte-specific analytical methods where analyte identifiers and
quantitations are confirmed and QA/QC requirements have been satisfied. For this project,
regular, field duplicate and MS/MSD samples are to be collected concurrently. The data must
meet the objectives of the project for level of accuracy and precision required, intended use of
the data, analytical methods, time constraints, and allowable decision errors. Risk evaluation and
sampling results will be tabulated and summarized in the VCM report for the site. An
Environmental Restoration Program Information Management System (ERPIMS) submittal is
not required for this project.
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9 HEALTH AND SAFETY REQUIREMENTS

Because this site was used as a munitions disposal site, extreme care and caution will be
exercised during the field activities conducted under this VCM.

Project health and safety practices during the field activities will adhere to the Basewide Health
and Safety Plan (HASP) (Bhate, December 2003) and the Site Specific Addendum to the
Basewide HASP, included in Appendix L of this VCM Work Plan. It is anticipated that no
greater than modified level D PPE will be required to complete the site inspection and sampling
activities. This includes: Occupational Safety and Health Administration (OSHA)-approved
safety shoes, American National Standards Institute (ANSI) approved safety glasses (Z87.1) and
hard hat (Z89.1-1997: Type I), long-sleeved shirt and long pants, and as required, hearing
protection, leather work gloves, and/or nitrile gloves.

The site must also be secured to further ensure safety at the site. Of concern is the proper
designation and demarcation of the excavation boundaries (i.e.,, Support Zone (SZ),
Contamination Reduction Zone (CRZ), and Exclusion Zone (EZ)), as appropriate. Likewise,
compliance with any intrusive work requirements, posting of potential hazards, and control of
unauthorized site personnel will be completed as directed in the Basewide HASP. At a
minimum, the site will be secured with caution tape surrounding the perimeter of the site and
delineating the outer boundary of the SZ. This is essential in the utility clearance process and it
serves as the demarcation of the site for both project and non-project-related individuals. A CRZ
and/or EZ will be established as guided by the HASP and site prevailing conditions.
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10 ORGANIZATION AND SCHEDULE

During the corrective measures activities at the site, Mr. John Hymer will serve as the Bhate Site
Manager overseeing and directing all investigation sampling activities. Mr. Hymer will also
provide on-site management of any subcontractors for the project. Mr. Frank Gardner is the
Bhate Program Manager and will ensure required project documents, permits, contractual
agreements, and other program tasks are completed. Key project personnel are listed in Table
10-1. Activities associated with this VCM Work Plan are anticipated to begin March 2006.
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