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FINAL PRELIMINARY ASSESSMENT REPORT
FORMER WALKER AIR FORCE BASE
ATLAS “F” MISSILE SILO 8
CHAVES COUNTY, NEW MEXICO
PROPERTY NO. KO6NM0486

1.0 INTRODUCTION

On July 16, 2004, HydroGeoLogic, Inc. (HGL) received Purchase Order No. 42236 QP from
Shaw Environmental, Inc. (Shaw) to conduct a preliminary assessment (PA) for the former
Walker Air Force Base (WAFB) Atlas “F” Missile Silo 8 (site) under the authority of the
Comprehensive Environmental Response, Compensation and Liability Act, as amended by the
Superfund Amendments and Reauthorization Act of 1986. This work is being conducted on
behalf of the U.S. Army Corps of Engineers (USACE), Albuquerque District. The site is located
in Chaves County, New Mexico, and has been assigned Formerly Used Defense Site (FUDS)
Property Identification Number KO6NMO0486 (Figure 1). The site is located in New Mexico’s
2" Congressional District.

This PA was conducted in accordance with U.S. Environmental Protection Agency (EPA)
Guidance Document EPA/540/G-91/013 to determine if an immediate or potential threat to
human health and the environment exists as a result of Department of Defense (DOD) activities
at the site and to determine if further action is warranted. The scope of work included
performing a review of the DOD activities within the 500-foot by 500-foot alert area of the silo
property (area of interest or AOI), identifying potential restoration projects to be accomplished
under the Defense Environmental Restoration Program (DERP)-FUDS program, and identifying
post-DOD activities at the site. Tasks performed in conducting this PA included: on-site and off-
site reconnaissance, archival and regulatory research; interviews; title research; aerial
photographic analysis; and comprehensive pathway and target research.

In 1990, the USACE made an evaluation of potential projects at the site. As part of this scope of
work, HGL was tasked to identify any other potential projects not previously identified by the
USACE based on the analysis of material obtained through the PA. The types of projects to be
evaluated include: Hazardous, Toxic, and Radioactive Waste (HTRW), Containerized/ HTRW
(CON/HTRW), Military Munitions Response Program (MMRP), Building Demolition and
Debris Removal (BD/DR), and Potentially Responsible Party (PRP).

Section 2.0 below describes the site location and physical characteristics, explains the DOD’s
activities at the site, and identifies the post-DOD owner. Section 3 provides details on the
pathways of concern and potential targets. Projects are addressed in Sections 4, 5, 6, 7, and 8 for
HTRW and CON/HTRW, MMRP, Petroleum Storage Tank (CON/HTRW), BD/DR, and PRP,
respectively. Section 9 contains a summary of findings from the PA. Appendices A through D
are HGL’s field logbook, photograph log, historical aerial photograph analysis report, and
references, respectively. Appendix D appears as a separate volume.
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2.0 SITE DESCRIPTION AND OPERATIONAL HISTORY
2.1  SITE LOCATION

The site consists of 249.58 acres in southern Chaves County, New Mexico and is located in
Township 15 South, Range 26 East, Section 21 (Ref. 1, pp. 6, 8). The geographical coordinates
for the center of the AOI are approximately E 539,453 and N 729,164 (Ref. 2, p. 28). The site is
approximately five miles east of U.S. Highway 285 near the town of Lake Arthur, New Mexico
and sits at an elevation of 3,375 feet above mean sea level (amsl) (Ref. 3, p. 2; Ref. 4). The AOI
is surrounded by a 7-foot chain link fence with a gate. The land use surrounding the AOI is

primarily ranch land for cattle, except for a single family residence just south and outside of the
AOL

The regional climate for the site is mild. From January 1914 to September 2004, the average
total annual precipitation in the region was 11.9 inches, with most of the precipitation occurring
May through October (Ref. 5). The average total annual snowfall for the same period is 6.2
inches, with most of the snowfall occurring December through February (Ref. 5). June, July, and
August are the hottest months with average daily high temperatures of 94 degrees Fahrenheit (°
F). December, January, and February are the coldest months with temperatures ranging from an
average daily low of 24° F to 28° F (Ref. 5).

2.2 SITE DESCRIPTION

The DOD acquired the site property in 1960 through the following means: 14.62 acres fee simple
by condemnation and 234.96 acres in easement (Ref. 1, p. 8). The site was 1 of 12 locations
purchased by the DOD in the vicinity of WAFB in Roswell, New Mexico to construct an Atlas
“F” missile launching facility (Ref. 1, p. 14; Ref. 6, p. 21).

A joint venture consisting of Macco Corporation, Raymond International, Inc., The Kaiser Co.,
and Puget Sound Bridge and Dry Dock Co. was awarded the contract to build the missile
launching facilities (Ref. 6, p. 20). Construction on the site began in June 1960 and was
completed on November 13, 1961 (Ref. 6, pp. 20, 42). Features constructed at the site included
an underground missile silo (silo) and launch control center (LCC), water wells, water treatment
building, two Quonset huts, septic system, and underground storage tanks for fuel and water
(Ref. 1, p. 8). All of these features are within the AOI except the Quonset huts.

On May 16, 1964, the DOD announced that the Atlas “F” missile program was to be phased-out,
and on February 4, 1965 the last Atlas “F” missile was removed from alert readiness (Ref. 7, p.
10). On June 30, 1965, the site was declared excess to the General Services Administration (Ref.
8, p. 1). On September 26, 1966, the Department of Health, Education, and Welfare (DHEW)
conveyed the 14.62 acres fee simple and 2.01 acres of easement to the Lake Arthur Water
Cooperative Corporation (LAWCC). On June 29, 1966, the remaining easements expired
following non-use for a period exceeding one year as stipulated in the acquisition documents
(Ref. 1, p. 8; Ref. 9). The LAWCC is the current owner of the AOI and uses two of the former
DOD water wells for municipal water supply (Ref. 10).
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2.3  SITE PHYSICAL CHARACTERISTICS

The silo complex consisted of above and belowground structures within the AOIL Figure 2
depicts the typical surface and underground features of a silo complex, and Figure 3 illustrates
the layout of the underground silo complex. Typical aboveground features included: two silo
doors; silo air intake; silo air exhaust; fill and vent shaft; silo sump discharge; the LCC entrance;
LCC sewer vent; LCC air exhaust; LCC escape hatch; LCC air intake; tile field for LCC sump;
three communication boxes; two blast detection optical sensors; collimator site tube opening;
RP-1 fuel manual shut off valve; dirty lube oil drain line; clean oil fill line; and horizontal crib
locks. Fill stubs and vents were located above the ground for gaseous nitrogen (GN,), liquid
nitrogen (LN3), liquid oxygen (LO;), helium, and RP-1 (Ref. 11, pp. 3-7).

The AOI also contained a water treatment building, a cooling water tower for the diesel
generators, a raw water storage tank, and a processed water storage tank. The water treatment
building contained two water wells and pumps, and demineralization, filtration, and softening
equipment (Ref. 11, pp. 3-7; Ref. 7, p. 2). A third water well was located just north of the other
two water wells (Ref. 2, p. 14). Figure 4 depicts the layout of the site.

Wastewater from the LCC sump was pumped to a septic tank and leachfield located southwest of
the silo (Ref. 6, p. 60; Ref. 11, pp. 3, 7; Ref. 2, p. 14). Wastewater from the sump at the bottom
of the silo was pumped to the surface and disposed of through a 6-inch pipe into a drainage ditch.
The outfall for the silo sump was located directly south of the silo (Ref. 6, p. 60; Ref. 11, pp. 3,
7; Ref. 2, p. 14).

Belowground features within the AOI included: the LCC; the missile silo; a 15,300-gallon diesel
underground storage tank (UST) and a 15,000-gallon catchment tank, both typically residing east
of the silo; and four utility water tanks with a 91,000-gallon combined capacity (Ref. 11, pp. 3-
7). An Atlas “F” missile and the launch platform (LP) for the missile resided within the silo.
Descriptions of the LCC, silo, LP, and missile are detailed below along with associated
equipment and/or components.

The LCC was approximately 27 feet in height and 40 feet in diameter (Ref. 12, p. 17). Entrance
into the LCC was through a stairway that began at ground level. The stairway shaft contained an
entrapment area, two blast doors, connecting tunnel, a stairwell to the LCC levels and a utility
tunnel that connected the LCC to the missile silo (Ref. 11, p. 10).

The LCC was a suspended, two-story steel structure (Ref. 11, p. 10). The suspension system was
designed to absorb the ground shock of a near nuclear blast through four air cylinder spring
supports (Ref. 12, p. 17; Ref. 13, p. 2). The air cylinder spring supports were attached from the
ceiling of the structure to the first floor level and four level-detecting devices were mounted
between the second floor level and the concrete base (Ref. 13, p. 2). The upper floor of the LCC
(Level 1) contained the ready room and storage area, janitor room, latrine and shower room,
kitchen and dining area, heat-vent and air conditioning room, and medical supply room. The
lower floor of the LCC (Level 2) was the work area that contained the missile launch console
and associated equipment. Rooms contained on Level 2 included the launch control room,
office, battery room, and communications and equipment room (Ref. 11, p. 10). Figure 5
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provides an illustration of the monitoring, electrical, and launch equipment installed on Level 2
of the LCC (Ref. 13, p. 3).

Outside the stairwell entrance to the lower level of the LCC was a utility tunnel that connected to
the missile silo. The tunnel was approximately 54 feet in length and 8 feet in diameter and
provided personnel access to the silo and also served as a conduit for electrical and
communications cabling (Ref. 12, p. 10).

The silo, which housed the missile and most of the equipment needed for its maintenance and
launching, was a concrete cylindrical hole 52 feet in diameter and approximately 174 feet in
depth (Ref. 12, p. 10; Ref. 14, p. 3). The concrete walls of the silo were 2 feet, 6 inches thick up
to 55 feet below ground surface (bgs), at which point the thickness flared out to a total thickness
of 9 feet (Ref. 15, p. 2). In the silo roof, which is flush with ground level, was a square opening
sealed by two blast-resistant silo doors (Ref. 12, p. 13). The missile was installed, raised, and
lowered into the silo through these doors via the LP.

Inside the silo was an octagonal structural steel crib. The crib was suspended from the silo walls
on spring-loaded shock struts designed to cushion the crib and its contents against the shock of a
near nuclear blast (Figure 6). Within the crib were two square shafts of different dimensions.
The larger shaft was for the LP. The smaller shaft contained a utility elevator (Ref. 12, p. 13).

The crib contained eight levels which housed the equipment necessary to launch the missile and
maintain the missile support systems, which included heating, ventilation, and air conditioning
equipment (Ref. 14, p. 3). Figures 7 to 14 layout the configuration of each silo level and also list
the equipment on each level. Additional information on specific equipment listed in the figures
is provided below by silo level.

Silo Level 1: contained a 345-gallon demineralized water tank (Ref. 11, p. 21).

Silo Level 2: contained a hydraulic pump and 275-gallon hydraulic oil reservoir unit, a 30 KVA
transformer, and eight accumulators and five GN; bottles mounted in a support rack (Ref. 11, p.
25-26; Ref. 16, pp. 2-3).

Silo Level 3: had a 30 KVA transformer, a transformer rectifier, an MD-2 motor generator, and
an emergency missile power battery backup unit that consisted of 21 nickel-cadmium alkaline
cells (Ref. 11, pp. 33-34).

Silo Level 5: contained a 348-gallon dirty lube oil tank, a 348-gallon clean lube oil tank, and a
665-gallon diesel fuel storage tank. The diesel fuel storage tank was kept full through a
continuous topping process from the 15,300-gallon diesel UST. A model 40, heavy duty,
vertical, multi-cylinder, solid injection full diesel generator was supplied fuel and oil from this
equipment. The dirty lube oil from the diesel generator was pumped into the dirty lube oil tank
(Ref. 11, p. 38). '

Silo Level 6: contained a model 40, heavy duty, vertical, multi-cylinder, solid injection full
diesel generator and a dirty lube oil pump. The dirty lube oil pump transferred dirty lube oil
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from the diesel generators on Levels 5 and 6 to the dirty lube oil tank on Level 5, and from there
it was transferred to the top of the silo through a drain line when the tank was pumped-out. The
pump had a capacity of 20 gallons per minute (Ref. 11, pp. 4, 42).

Silo Level 7: contained components for the propellant loading system and vapor detection
equipment (Ref. 11, pp. 47-49). :

Silo Level 8: contained a fuel loading prefab unit with a storage capacity of 630-gallon for RP-1,
two 1,870-gallon tanks used to store high pressure helium, a 4,000-gallon LN, storage tank, a
3,600-gallon LO, topping tank, a 23,000-gallon LO; storage tank, three 13,000-gallon combined
GN; storage tanks. The level also contained an evaporator tank for any overflow of GN, and
LN, from the LNy/helium shrouds during countdown (Ref. 11, pp. 52-55; Ref. 14, p. 8).

Beneath Level 8 at the bottom of the silo was the sump level, which contained a sump with two
explosion-proof submersion 7.5-horsepower pumps with a capacity of 100 gallons per minute.
- Liquids that were discharged from the sump were routed up the silo wall through a discharge
line. The discharge line was routed up to Level 2 where the liquids were released through a 6-
inch line into a catch basin outside the silo at grade level (Ref. 11, pp. 7, 57).

The LP was an open cage-type, four-level elevator on which the missile was lowered into and
raised out of the silo. The platform was 16 feet square and 49 feet high (Ref. 12, p. 15).

The first level of the LP, which was aboveground when the platform was raised, contained the
missile launcher and flame deflector. The second level held the launcher platform locking
system, which anchored the platform to the silo walls when it was raised and to the crib structure
when it was lowered. The third and fourth levels contained equipment for servicing the missile
while the LP was rising dunng a countdown (Ref. 12, pp. 15-16). Figute 15 details the
equipment on the LP. ‘

The Atlas “F” missile was 75 feet long, and had a 10-foot diameter that flared to 16 feet at the
nacelles (Ref. 17, p. 2). The missile could be fitted with one of two different nuclear warheads
(Ref. 7, p. 2). The main shaft of the missile was made of thousandths of an inch stainless steel,
which was molded into a cylindrical tank structure that had no supporting framework. Rigidity
of the missile was maintained through constant application of pneumatic pressure to the interior
of the two missile propellant tanks. Missile pressure was maintained during transportation and
standby using gaseous nitrogen. When the missile was in flight, helium was used to maintain
pressure (Ref. 17, p. 2). Electrical, instrumentation, flight control, and guidance equipment were
mounted on the outside of the missile (Ref. 17, p. 4). Figure 16 illustrates the components of the
missile.

The missile contained a LO, tank with a capacity of 18,725 gallons, but 18,500 gallons of LO;
was loaded into the tank during launch or propellant loading exercises. The missile also had an
RP-1 tank on the missile with a capacity of 11,653 gallons, but only 11,200 gallons of RP-1 was
stored inside the tank (Ref. 17, pp. 4-5).
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During a 1990 site visit, the USACE noted that all openings to underground structures were
closed off with concrete or mounded dirt. The diesel tank and the aboveground water storage
tanks had been removed (Ref. 18, p. 1). The representative for the LAWCC stated that the septic
tanks at the site were still present, but had been filled in (Ref. 19, p. 1).

2.4  SITE OPERATIONAL HISTORY
2.4.1 DOD Operations

The majority of information regarding DOD operations at the missile silos was obtained from
interviews with six former Atlas “F” missile crewmen and maintenance personnel of the 579
Strategic Missile Squadron (SMS) stationed at WAFB. Formal interviews were conducted with
these individuals regarding their knowledge of operations and maintenance activities in the AOL
With the exception of one individual, the interviewees were stationed with the 579" SMS during
the entire activation period of the Atlas “F” missile program. It should be noted that the
interviewees referred to the liquid oxygen at the silos as “LOX.” Since the historical site
documents use the acronym LO, for liquid oxygen, LO, will be used instead of LOX_for
standardization purposes.

All the interviewees reported to duty in late 1961 or 1962 while the silos were being constructed
(Ref. 20, pp. 4, 9, 12, 16, 18). The Site Activation Task Force, under the Air Force Systems
Command, was charged with overseeing the construction contractors. The USACE was also
involved in the construction of the silos (Ref. 20, p. 12). During the construction phase, the
interviewees worked out of the 579™ SMS headquarters at WAFB. Several of the interviewees
were sent to missile school where they received instruction on missile operations and the
maintenance of the silos and support equipment (Ref. 20, pp. 9, 12, 18).

Once the United States Air Force (USAF) took custody of the silos, an inventory of the silo
equipment was conducted. The missiles were then transferred to the silos, and the silos went to
alert status (Ref. 20, p. 4).

The missile crew at each silo consisted of five crewmen. The crew included the Combat Crew
Commander, Deputy Combat Crew Commander (DCCC), Ballistic Missile Analyst Technician
(BMAT), Missile Facility Technician (MFT), and the Electric Power Production Technician
(EPPT) (Ref. 20, pp. 6, 9). Both Crew Commanders had to have a rank of Captain or higher, and
each wore the launch code for the missile n a sealed, plastic case around their necks. The launch
code changed frequently, even during the course of a shift. Both Crew Commanders also carried
a firearm to protect the launch code (Ref. 20, pp. 6, 12). In addition, two guards were stationed
on top of the silo at all times (Ref. 20, p. 9). The missile crew worked a 24-hour shift and had 2-
or 3-day break between shifts. During the course of a shift, crew members conducted about two
or three inspections within the silo. The crewmen would record instrument readings and verify
that the instrument lights in the silo were green, indicating that everything was operational (Ref.
© 20, p. 16).

Strategic Air Command required the crewmen to become certified prior to being assigned to a
missile crew. This certification involved performing drills associated with missile operations.
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Approximately once a year, the crewmen had to be recertified, which typically involved
conducting propellant loading exercises (Ref. 20, p. 6). It should be noted that during propellant
loading exercises, the nuclear warhead was removed from the missile and replaced with a
dummy warhead of the same weight (Ref. 20, p. 10).

Each silo had a library containing about 10 to 12 feet of books, including technical orders and
prints, referred to as “Tucker Prints,” depicting the electrical and plumbing lines throughout the
silo. The maintenance shops in the Missile Assembly and Maintenance Service (MAMS)
building at WAFB also had a library containing similar material (Ref. 20, pp. 10, 18).

Silo operations relied on diesel generator power during normal operations, but commercial
power was also available. The diesel generators were relied on totally during missile exercises
(Ref. 20, pp. 16, 18). The silo contained two diesel generators. Diesel fuel was pumped from
the UST into a “day tank™ inside the silo. The “day tank” contained a day’s worth of diesel to
operate the generators. The generators also had cooling towers at the silos (Ref. 20, pp. 10, 13).

In addition to diesel fuel, other material stored on-site included LO,, RP-1 fuel, LN,, helium, and
hydraulic fluid. LO,, one of the fuel sources for the missile, was stored in large amounts in an
oxidizing tank inside the silo. The LO, was loaded into the missile during launch or propellant
loading exercises. After the exercise, the LO, was vented off the missile into the atmosphere.
RP-1, a high-grade form of kerosene, was stored in a fuel tank on the missile (Ref. 20, pp. 5, 7,
10, 13). While the LO, was vented off the missile after an exercise, the RP-1 stayed on the
missile and did not need to be replenished (Ref. 20, pp. 5, 10, 13).

Other material located in the silo included helium and hydraulic fluid. The hydraulic fluid was
used to operate the silo doors, crib locks, and elevators. Because the hydraulic fluid was under
great pressure, it had to be occasionally refilled due to leaks. A small tank was present inside the
silo to store extra hydraulic fluid (Ref. 20, pp. 5, 13). Two gallons of hydraulic fluid were stored
at the silo for back-up purposes (Ref. 20, p. 5).

Each interviewee was asked about general solvent use at the silos. The Maintenance Control
Officer, who was responsible for overall maintenance operations at the silos, stated that small
amounts of methyl ethyl ketone (MEK) may have been used at the silos to clean parts and
remove grease. However, he did not believe trichloroethene (TCE) was used in the silos for
maintenance or cleaning operations (Ref. 20, p. 5). Another interviewee, a DCCC, suggested
that TCE may have been used (Ref. 20, p. 13). It is noted, however, that the DCCC did not
oversee or conduct maintenance activities in the silos; rather, during maintenance operations, the
DCCC remained in the LCC to monitor the support systems (Ref. 20, p. 10). Other interviewees
did not know of any solvent use on the silo property. One interviewee stated that hydrocarbon
solvents were incompatible with LO,, and the USAF was reluctant to use hydrocarbon solvents
in the silos (Ref. 20, pp. 7, 11, 13, 16, 18).

The maintenance squadron for the 579" SMS, located in the MAMS building at WAFB,
performed the majority of the maintenance at the silo (Ref. 20, pp. 7, 13, 16, 18). Interviewees
stated that the maintenance crew was out at the silo on a daily basis performing scheduled
maintenance or responding to maintenance requests. Scheduled maintenance, which included
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tasks such as replacing filters, was performed at the silo every 30, 60, 90, and 120 days, as well
as annually (Ref. 20, pp. 4, 10).

According to historical documents, the maintenance squadron was responsible for the following
maintenance tasks on the missiles and support equipment: pre-launch, daily, and storage
inspections; routine launch site servicing and preventive maintenance; removal and replacement
of specific components; bench maintenance; assembly of missiles; periodic inspections; recycle
maintenance; technical order compliance; and reclamation and repair of components and parts
(Ref. 21, p. 3). Bench maintenance was performed at the squadron maintenance area, located at
the MAMS building (Ref. 21, p. 6). Maintenance on the weapon system that was beyond the
capability of the maintenance squadron was performed at contractor facilities, “AMAs”, or at the
squadron with Air Material Command mobile maintenance teams (Ref. 21, p. 7).! Depending on
the level of service required, maintenance on the missile and support equipment would be
conducted within the launch complex, WAFB, AMAs, or contractor facilities (Ref. 21, pp. 5-7).
An interviewee recalled that any maintenance on the Atlas “F” warhead was conducted at WAFB
(Ref. 20, p. 16).

Maintenance activities within the silo generally involved components of the support equipment,
such as vacuum pumps, valves, and motors (Ref. 20, pp. 6-7). The Maintenance Control Officer
described typical maintenance issues within the silo as malfunctioning equipment, door problems
and facility problems. He added that much of the maintenance involved “R & R,” also known as
“Remove & Replace” (Ref. 20, p. 4). According to two members of the maintenance squadron,
maintenance on the diesel generators occurred on a regular basis because the generators
occasionally dripped fluid and were located above the LO, tanks. To resolve the potential hazard
of the fluid coming into contact with the LO,, a 4-inch-deep drip pan was placed beneath the
generators (Ref. 20, pp. 4, 18).

A MFT and another crewman were always in the silo to observe the maintenance crew’s
activities (Ref. 20, pp. 7, 10). According to one Maintenance Squadron personnel, the
maintenance crew strictly adhered to the technical orders when conducting any silo maintenance
or cleaning (Ref. 20, p. 18). Occasionally, maintenance inside the LCC occurred and typically
involved electronic issues (Ref. 20, p. 4).

The missile crew performed minor adjustments to silo equipment during its “walk around.” This
maintenance entailed adjusting equipment to keep the temperature within a certain range, adding
oil to the vacuum pumps, and wiping down equipment (Ref. 20, p. 7). According to historical
documents, the missile crew was responsible for performing preventive maintenance on the
launcher, ground support equipment, facilities, and communications and ground guidance
equipment within the launch enclosure (Ref. 21, p. 4).

The interviewees did not recall if the LO, lines were flushed while out at the silo; however, one
of these interviewees recalled that the LO, had to be replaced once and, as part of that process, a
non-hydrocarbon cleaner was use to clean out the line. The LO, lines were extremely sanitary
and remained sealed at all times (Ref. 20, pp. 7, 13). A technical manual stated that the cleaning

! Although the referenced document does not define “AMA,” the acronym is believed to stand for Air Material
Area.
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of components and systems of the Atlas F weapon system was to be conducted in the MAMS
building, and indicated that the propellant loading system was cleaned with nitrogen gas (Ref.
22, pp. 2-5).

Very little material was stored at the silo itself. The maintenance crew brought any necessary
material needed to conduct repairs or perform maintenance checks with them from WAFB (Ref.
20, p. 5). The maintenance squadron was also responsible for supplying diesel fuel and
hydraulic fluid to the silos. A tanker delivered diesel to the silos once a month (Ref. 20, p. 5).
The crewmen interviewed recalled that spills or leaks in the silos mostly involved hydraulic
fluid, diesel, and occasionally lubricating oil (Ref. 20, pp. 7, 11, 13). Typically, the leaks
involved mostly seepage and did not constitute large spills. If a larger leak of diesel occurred, it
usually resulted from personnel forgetting to turn off the switch when filling the “day tank” on
the generator (Ref. 20, p. 13).

Water frequently leaked into the silos and collected in the sumps at the bottom of the silos (Ref.
20, p. 7). Hydraulic oil that had leaked would occasionally flow into the sump as well (Ref. 20,

p. 11).

The deactivation of the missile silos was conducted in three phases. Phase one included
removing the missile, re-entry vehicle, and classified components, removing mobile equipment
and equipment for reutilization, and disposing of missile propellants and gases. The second
phase included protection and preservation of equipment, removal of organizational material and
equipment, communications-electronics-meteorological equipment, and real property installed
equipment. Phase three consisted of reporting the site as excess to the General Services
Administration and providing care and custody of the sites (Ref. 23, p. 2).

After removal from the sites, the missiles were transported to Norton Air Force Base and stored
near Mira Loma (Ref. 23, pp. 3-4). Between the time when the sites were deactivated and when
the equipment was dismantled and removed, the DOD took measures to preserve and maintain
equipment in optimum condition for later reutilization (Ref. 23, pp. 5-6).

The USAF determined what equipment it could reutilize from the silos, and then other services
and federal agencies were allowed to request remaining equipment. The USAF marked 42% of
the equipment in the silos for reutilization (Ref. 23, pp. 7-9). General dismantling began after
July 31, 1965 (Ref. 23, p. 13). The diesel generators and air conditioning units were removed
from the silos and distributed within the USAF (Ref. 23, pp. 10-12). As part of the equipment
removal procedure, the diesel fuel was drained from the generators prior to removal, the silo
hydraulic system was drained, and GN; and helium were vented off. The diesel generators were
removed from the silo along with equipment on Levels 1 through 8, including all the storage
containers. The launch platform was used as an elevator for the removal. The launch platform
and its drive mechanisms were then removed (Ref. 16, p. 4).

The remaining dismantling work was managed through service and salvage contracts where the
contractor removed all required equipment and was granted the salvage rights to the residual
equipment and material (Ref. 23, pp. 13-14). Open bidding on the service and salvage contracts
began in August 1965 (Ref. 23, p. 16). On June 30, 1965, the site was declared excess to the
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General Services Administration (Ref. 8, p. 1). On September 26, 1966, the DHEW conveyed
the 14.62 acres fee simple and 2.01 acres of easement to the LAWCC (Ref. 1, p. 8; Ref. 9).

Although not within the AOI, information on the Quonset huts was researched to determine their
purpose. None of the interviewees had direct knowledge of the purpose of or the activities
conducted in the Quonset huts, and their accounts varied on whether the huts were taken down
when the construction phase was completed. One interviewee believed that the huts contained
various shops, possibly plumbing and electrical shops. Other interviewees suggested that
equipment and spare parts were stored in the huts (Ref. 20, pp. 5, 7, 10, 14, 17, 19).

Historical DOD documents indicated that one Quonset hut was an administration office and the
other was used as a supply and equipment warehouse (Ref. 8, p. 7; Ref. 7, p. 2). No site related
documents specifically listed what was stored in the Quonset huts or described the activities
conducted inside the huts. A missile phase-out document listed Atlas “F” maintenance ground
equipment and distinguished what equipment was kept in the MAMS building at WAFB. Given
the distinction of what equipment was kept in the MAMS, it is likely that the other equipment
was stored at the site in the Quonset huts. Equipment that may have been stored in the huts
included: “MAPCHE” checkout equipment, re-entry vehicle checkout equipment, guidance
maintenance equipment, communications equipment, gas and propellant servicing equipment,
miscellaneous tools and test equipment, pneumatic checkout equipment, calibration equipment,
work platforms (Ref. 24).2

2.4.2 Post-DOD Operations

On September 26, 1966, the Department of Health, Education, and Welfare conveyed the 14.62
acres fee simple and 2.01 acres of easement to the LAWCC (Ref. 1, p. 8). The LAWCC is the
current owner of the AOI and uses two of the former DOD water wells for municipal water
supply (Ref. 10). The site is not used for any other purpose, such as storage. A representative of
LAWCC stated during a 1990 site visit that he was unaware of any hazards at the site (Ref. 18,

pp. 1-2).

3.0 PHYSIOGRAPHIC AND ENVIRONMENTAL SETTING
31 GROUNDWATER PATHWAYS

3.1.1 Hydrogeologic Setting

The site is located in the southern part of the Roswell Artesian Basin approximately one mile
west and over one-half mile north of the Pecos River. Two distinct, but closely related, water
systems within the upper carbonate-evaporite member of the San Andres Formation lie within
the Roswell Artesian Basin. The first is a shallow aquifer, composed in part from alluvial fill,
and the second is an artesian aquifer. Quaternary unconsolidated gravel, sand, silt, and clay form
alluvium that lies unconformably above the Permian rocks in the Roswell Artesian Basin. The
artesian aquifer occurs beneath an aquitard formed by the Queen Formation in faulted eastward-

2 Although the referenced document does not define “MAPCHE,” the acronym is believed to stand for mobile
automatic programmed checkout equipment.
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dipping rocks at the northwestern edge of a large depositional basin of Permian age. It is
believed that the on-site wells were drilled to the San Andres Formation. In general,
groundwater flows in a southeasterly direction across the basin (Ref. 2, pp. 19-20).

Drilling logs from three on-site wells drilled during construction of the site to depths of 1,040
feet, 1,046 feet, and 1,020 feet indicated that there are between 770 to 825 feet of very low
permeability strata between the ground surface and the deep aquifer that exists at approximately
1,040 feet bgs (Ref. 25). Only one of the 1960 drilling logs noted the presence of a shallow
groundwater zone at 250 to 260 feet bgs, but recent environmental work at the site indicated the
presence of groundwater units at 40 to 55 feet bgs, 89 to 105 feet bgs, 120 feet bgs, and possibly
190 feet bgs (Ref. 25, p. 1; Ref. 2, p. 48). The groundwater flow direction in the zone between
89 to 105 feet bgs is to the southeast, and the groundwater gradient across the site is
approximately 0.0025 feet/foot (Ref. 2, p. 48).

3.1.2 Hydrogeologic Targets

Two of the water wells drilled at the site by the DOD are currently being used for municipal
water supply for the town of Lake Arthur by the owner, LAWCC (Ref. 1, p. 8; Ref. 10). The
2000 U.S. Census listed the population of Lake Arthur as 432 (Ref. 26, p. 1). The wells are
subject to both state and federal water quality standards and are frequently tested. Water samples
from the wells have never shown contaminant levels in excess of federal drinking water
standards (Ref. 1, p. 10). Figure 17 identifies the location of the two municipal wells within the
AOIL  According to a representative of the LAWCC, the LAWCC does not have a wellhead
protection plan in place (Ref. 27).

A significant number of residents are located within a 4-mile radius of the AOI, but are not
located within the town of Lake Arthur. These residents obtain their drinking water from
domestic wells. A search was conducted in the New Mexico Office of the State Engineer
W.AT.ER.S. database to identify the registered domestic wells within the following target
distance limits from the AOI: 0 to Y mile, % to % mile, ¥ to one mile, one mile to two miles,
two miles to three miles, and three miles to four miles. The search identified 88 registered
domestic wells within four miles of the AOI (Ref. 28). The number of people using domestic
wells within each target distance limit (TDL) was determined by multiplying the number of
domestic wells within each TDL by 2.66, the average number of people per household in Chaves
County, according to the 2000 Census (Ref. 29, p. 2). Figure 18 identifies the municipal and
domestic wells within each TDL. Table 1 shows the number of private and municipal drinking
water wells and receptors within each TDL. It should be noted that the residence located just
south and outside of the AOI receives water from the LAWCC (Ref. 30).

11



Final Preliminary Assessment Report—Former WAFB Atlas “F" Missile Silo 8, Property No. KO6NM0486

3.2 SURFACE WATER PATHWAYS
3.2.1 Hydrology Setting

The site lies in the Pecos River Basin and is one mile west and over one-half mile north of the
Pecos River. The Pecos River is the only major surface water within two miles of the site
(Ref.31, Ref. 4). Figure 19 depicts the location of the Pecos River in relation to the site.

3.2.2 Surface Water Targets

The site is outside the 100-year floodplain of the Pecos River (Ref. 32). As of March 30, 2005,
the flow rate of the Pecos River at Artesia, approximately 18 miles downstream from the site,
was 89 cubic feet per second (Ref. 33). It is unlikely that runoff from the site would reach the
Pecos River given that the area has a low annual precipitation of 11.9 inches, the topography of
the site is flat, and there are roads to the south and east of the site that separate the river from the
site (Ref. 4, 5). There are no wetlands or surface water intakes for domestic use within 15 miles
downstream from the site (Ref. 34).

3.3  SOIL EXPOSURE AND AIR PATHWAYS
3.3.1 Physical Conditions

The site is located in the Pecos River Valley, a north-south trending topographic feature situated
along the southwestern boundary of the Great Plains physiographic province. The geologic
setting for the site is the Roswell Artesian Basin north of the western edge of the Guadalupian
reef complex of the Permian Basin. The Roswell Artesian Basin is bounded by the Capitan,
Sacramento, and Guadalupe Mountains to the west, the Seven Rivers Hills to the south, and the
scarp of the east bank of the Pecos River to the east. The northern boundary of the basin is
indefinite, but probably coincides with the main stem of Arroyo del Macho. Regional
stratigraphy consists of quaternary valley-fill alluvium overlying Permian marine clastic,
carbonate, and evaporite rocks (Ref. 2, p. 19).

Shallow subsurface geology at the site consists of unconsolidated silty sand and fill from ground
surface to a depth of approximately 8 to 15 feet bgs. In a borehole recently drilled in the former
UST area of the site, a red silty clay with moderate plasticity was present to 45 feet bgs;
evaporite deposits with weathered quartz conglomerate were present from 45 to 70 feet bgs; and
a dark-red silty clay was present from 70 to 96 feet bgs with a 3-foot-thick limestone bed from
90 to 93 feet bgs. In two deep boreholes recently drilled to the west of the silo, a grey to red clay
with varying amounts of quartz conglomerate was encountered from 32 to 105 feet bgs, and a
limestone unit of unknown thickness was encountered at depths of 102 feet and 105 feet. In a
deep borehole recently drilled north of the former UST area, silty sands and clays with
occasional cobbles were present from 15 to 100 feet bgs; anhydrite with thinly bedded clay and
limestone was present up to 247 feet bgs; and two limestone beds were encountered from 100 to
120 feet bgs and 130 to 140 feet bgs (Ref. 2, pp. 28, 39).

Primary vegetation at the site is salt cedar and native grasses.

12
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3.3.2 Soil and Air Targets

On the average, approximately 31 people live within the one-mile TDL of the site and 929
people live within the four-mile TDL. These figures were calculated by determining the
population per square mile of both the town of Lake Arthur and Chaves County and then
multiplying the population per square mile by the number of square miles for each entity within
both TDLs. The number of square miles for the town of Lake Arthur and Chaves County within
each TDL was determined using ESRI ArcMap™., ESRI ArcMap™ was also used to determine
the total square miles of the town of Lake Arthur. Data from the 2000 U.S. Census was used for
the total population of both entities (Ref. 26, p. 1; Ref. 29, p.1). The closest residence identified
during the site visit was one home located just south of the fenced-in area containing
approximately three residents.

Chaves County encompasses 6,071 square miles and has a total population of 60,591 people
(60,591/6,071 = 10 people/square mile) (Ref. 29, pp. 1-2). There are 3.14 square miles of
Chaves County within the one-mile TDL (10 people x 3.14 square miles = 31 people). The four-
mile TDL included the total population of the town of Lake Arthur (432 people), and 49.65
square miles of Chaves County (10 people x 49.65 square miles = 497 people). Table 2 shows
the population tabulations for each TDL.

No schools or daycare centers are located within 200 feet of the site. Terrestrial habitat may
exist near the site for the Sand Dune Lizard (sceloporus arenicolus), a New Mexico Wildlife
Conservation Act threatened species (Ref. 35).

40 HTRW AND CON/HTRW PROJECTS
4.1  PRIOR AREAS INVESTIGATED FOR POTENTIAL PROJECTS

In 1990, the USACE identified four potential sources of hazardous or toxic waste contamination
at the site: the area where the diesel fuel UST was located; the evaporative ponds associated with

the water treatment system; the main missile silo; and the septic system and leach field (Ref. 1, p.
10).

The USACE is currently performing a site investigation at the site. The areas being investigated
and preliminary sampling results are detailed below. Soil samples taken during the site
investigation were analyzed for volatile organic compounds (VOCs) (EPA 8260B), semi-volatile
organic compounds (SVOCs) (EPA 8270C), polynuclear aromatic hydrocarbons (PAH) (EPA
8270C-modified for low level PAH), and target analyte list metals (TAL) (EPA
6010B/6020/7470A/7471A). The laboratory also performed searches of mass spectra library
files and reported the top ten tentatively identified compounds (TICs) for each VOC and SVOC
analysis (Ref. 2, p. 32). The soil sample results were compared against the more conservative
standards of either the New Mexico Environment Department (NMED) Soil Screening Levels or
the EPA, Region 6, Human Health Medium-Specific Screening Levels for residential exposure
(Ref. 2, p. 33). ‘
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The analytical procedures outlined above were also performed on groundwater samples taken
from installed monitoring wells and one of the two active production wells at the site and
samples of water from the silo. In addition to these methods, four groundwater samples were
also analyzed for total dissolved solids (Method 160.1) (Ref. 2, pp. 51, 53). The groundwater
and silo water results were compared against the more conservative standards of either the New
Mexico Water Quality Control Commission groundwater standards or the EPA’s National
Primary and Secondary Drinking Water Regulations Maximum Contaminant Levels.

4.1.1 Septic Leachfield

Four soil borings were advanced to 9 to 14 feet bgs within and across the slope of the septic
leachfield at the site. Soil samples were collected from the bottom of each soil boring. No
organic vapors were detected within field-screening methods and no discolored soil was
observed in the drill cuttings (Ref. 2, p. 22). '

One of the soil samples collected from the leachfield had an arsenic concentration of 4.71
milligrams per kilogram (mg/kg), exceeding the evaluation criteria of 3.9 mg/kg. No other TAL
metals, VOCs, or SVOCs were detected above evaluation criteria in soil samples collected from
the leachfield (Ref. 2, p. 34).

4.1.2  Sump Outfall

A total of seven soil samples were collected in the vicinity of the sump outfall pipe, which was
located approximately 80 feet south of the silo. A 16-square-foot area downgradient of the
outfall pipe was excavated to the same elevation as the bottom of the pipe. Three soil samples
were collected from directly below the outfall pipe, 1 foot downgradient of the pipe, and from
the organic-rich soil material inside the clay pipe. After these samples were collected, the area
downgradient of the pipe was excavated to 4 feet bgs and four more soil samples were collected.
Organic vapors were not detected in any of the sump outfall samples (Ref. 2, pp. 22, 29).

Benzo(a)pyrene (BaP) was detected at an estimated concentration of 63 micrograms per
kilogram (ug/kg) in one field duplicate sample from the sump outfall area. The original sample
did not contain a BaP concentration above the evaluation criteria. VOCs and TAL metals were
not detected above evaluation criteria in soil samples collected from the sump outfall area (Ref.
2, p. 34).

The following TICs were identified in two of the sump outfall soil samples: 2-propenoic acid, 2-
methyl-, decyl; 2-propenoic acid, 2-methyl-, dodec; and benzo[j]fluoranthene. In accordance
with the site investigation quality assurance plan, no further action was necessary regarding the
TICs (Ref. 2, pp. 35-36, 39).
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4.1.3 Former UST Area

One soil sample was collected 45 feet bgs in the former UST area at the site. Organic vapors
were not detected with field-screening methods (Ref. 2, pp. 29, 32). The analytical results from
the soil sample did not exceed the evaluation criteria (Ref. 2, p. 33).

The TIC ethyl acetate was identified in the soil sample. In accordance with the site investigation
quality assurance plan, no further action was necessary regarding the TIC (Ref. 2, pp. 35-36, 39).

4.1.4 Additional Soil Sampling

Soil samples were collected 45 feet bgs from two deep boreholes drilled to the west of the
concrete silo pad. No organic vapors were detected with field-screening methods (Ref. 2, pp. 28-
29).

Arsenic was detected at a concentration of 13.4 mg/kg in one of the soil samples. No other TAL
metals, VOCs, or SVOCs were detected above evaluation criteria in the soil samples collected
from the deep boreholes (Ref. 2, p. 33).

4.1.5 Groundwater and Silo Water Sampling

Six monitoring wells were installed in the four deep boreholes at the site. The borehole in the
former UST area had nested wells completed within groundwater zones at 57 feet bgs and 92 feet
bgs. Nested wells were also completed in groundwater zones in the borehole immediately north
of the former UST area at 145 feet bgs and 242 feet bgs. One well was completed at 103 feet bgs
northwest of the former UST area and another well was completed at 105 feet bgs southwest of
the former UST area (Ref. 2, pp. 45-46).

The well at 57 feet bgs in the former UST area had concentrations of lead at 0.0503 milligrams
per liter (mg/L) and antimony at 0.0585 mg/L in the unfiltered sample, which exceeded the
evaluation criteria of 0.015 and 0.006 mg/L, respectively. Lead and antimony did not exceed
evaluation criteria in the filtered groundwater sample. Manganese and aluminum were detected
above evaluation criteria in all groundwater samples collected at the site. VOCs, SVOCs, and
PAH were not detected above evaluation criteria in any groundwater samples collected from the
site (Ref. 2, p. 53).

The established evaluation criteria are not applicable to the standing water in the silo, but silo
water sample results were compared to the evaluation criteria. Manganese and aluminum
concentrations were detected above evaluation criteria in the two silo water samples at 0.244
mg/L and 0.383 mg/L, but VOCs, SVOCs, and PAH were not detected above evaluation criteria.
It should be noted that the silo water is not considered a domestic water supply (Ref. 2, p. 58).

42  PROPOSED PROJECTS

No additional HTRW and CON/HTRW projects are proposed.

15



Final Preliminary Assessment Report—Former WAFB Atlas “F” Missile Silo 8, Property No. KO6NM0486

5.0 MMRP PROJECTS

S.1  PRIOR AREAS INVESTIGATED FOR POTENTIAL PROJECTS
No prior MMRP projects have been identified.

5.2 PROPOSED PROJECTS

No MMRP projects are proposed.

6.0 PETROLEUM STORAGE TANKS (CON/HTRW)

6.1 PRIOR AREAS INVESTIGATED FOR POTENTIAL PROJECTS
No prior CON/HTRW projects associated with petroleum storage tanks have been identified.
6.2  PROPOSED PROJECTS

No CON/HTRW projects associated with petroleum storage tanks are proposed.
7.0 BD/DR PROJECTS

7.1  PRIOR AREAS INVESTIGATED FOR POTENTIAL PROJECTS
No prior BD/DR projects have been identified.

7.2 PROPOSED PROJECTS

The USACE’s Environmental Formerly Used Defense Site (FUDS) Program Policy, ER 200-3-
1, May 2004 does not permit BD/DR projects at sites that have been owned since DOD usage by
one or more private interests, unless the title transfer documents specifically require the U.S.
Government to restore the site. In addition, the conveyance to LAWCC contained a hold
harmless clause that releases the United States from liability for claims of personal injury or

property damage resulting from the government’s use of the land (Ref. 1, pp. 4, 8).
8.0 PRP PROJECTS

8.1 PRIOR AREAS INVESTIGATED FOR POTENTIAL PROJECTS
No prior PRP projects have been identified.

8.2 PROPOSED PROJECTS

No PRP projects are proposed.
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9.0 SUMMARY AND CONCLUSIONS
9.1 SUMMARY OF OPERATIONS

In 1960, the DOD acquired 249.58 acres in southern Chaves County, New Mexico to construct
an Atlas “F” Missile Silo 8. Silo construction was completed by the Fall of 1961, and the silo
was placed on alert status in 1962. The underground silo complex consisted of the LCC and the
silo, where the Atlas “F” missile and its support equipment were located. The silo complex
included water wells, water treatment building, two Quonset huts, septic system, and
underground storage tanks for fuel and water.

In May 1964, the DOD announced plans to phase-out the Atlas “F” missile program. In 1965,
Silo 8 was declared excess to the GSA. The DHEW conveyed the AOI to LAWCC in September
1968. The LAWCC remains the owner of the property and uses two of the former DOD water
wells as a municipal water supply for the town of Lake Arthur.

9.2 SUMMARY OF AREAS PREVIOUSLY INVESTIGATED

Areas in which the USACE conducted prior investigations include the following HTRW
projects:

Septic Leachfield
Sump Outfall
Former UST Area
Groundwater

Silo water

9.3 PROPOSED PROJECTS

Based on a review of historical DOD operations at the site, a site reconnaissance trip, analysis of
migration pathways and receptors, and a review of environmental work performed at the site, no
projects are recommended for the site.
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Table 1 - Number of Municipal and Domestic Drinking Water Wells and Receptors Within
Each Target Distance Limit (TDL)
: Population
'I.‘arget Municipal Served by Number.of Population. Served Total Population
Distance Well Maunicipal Domestic by Domestic Wells Served ner TDEL.
Limits (TDL) | Numbers We“sl; Wells Per Household** pe
0-1/4 Mile 2 432 1.0 2.66 434.66
1/4-1/2 Mile 0 0 0.0 2.66 0 0 1 2 4
1/2-1 Mile 0 0 1.0 2.66 2.66
Miles
1-2 Miles 0 0 24.0 2.66 63.84
2-3 Miles 0 0 34 2.66 90.44
3-4 Miles 0 0 28 2.66 74.48
[ Total i : ‘ : : i 066 Filename: X:/Phoenix/Graphics/Atlas (SHA002)/
Each well is used only six months out of the year. W}ple one is operating the other is flqnyant. Maps/Silo 8 Final PA/Fig 18-8-Wells.mxd
Each well independently serves the total population of the town of Lake Arthur when it is in Project: SHA002
operation. ' Created: C. Limoges 11/2004
** Each domestic well is assumed to serve one household. In Chaves County, there are 2.66 people Revised: C. Limoges 10/24/2005
per household. To determine the population served by domestic wells within each TDL, the
number of wells in the TDL was multiplied by 2.66.

Map Source: NM-OSE, RGIS, USGS 7.5 Minute
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Table 2 - Population Tabulation

=
- Limits (TDL) ..}
1-Mile TDL
Chaves County 3.14 10 31
Total 31
4-Mile TDL
Town of Lake Arthur 0.55 432* 432
Chaves County 49.65 10 497
Total 929

* Actual Population based on 2000 U.S. Census data
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APPENDIX A
FIELD LOGBOOK

FINAL PRELIMINARY ASSESSMENT REPORT
FORMER WALKER AIR FORCE BASE
ATLAS “F” MISSILE SILO 8
CHAVES COUNTY, NEW MEXICO
PROPERTY NO. KO6NM0486
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APPENDIX B
PHOTOGRAPH LOG

FINAL PRELIMINARY ASSESSMENT REPORT
FORMER WALKER AIR FORCE BASE
ATLAS “F” MISSILO SILO 8
CHAVES COUNTY, NEW MEXICO
PROPERTY NO. KO6NM0486

INTRODUCTION

HydroGeoLogic, Inc. (HGL) prepared this photograph log as part of a preliminary assessment of
the former Walker Air Force Base Atlas “F” Missile Silo 8 (site). HGL is performing the PA for
the U.S. Army Corps of Engineers, Albuquerque District, through a subcontract with Shaw
Environmental, Inc. This log contains photographs taken by HGL during site reconnaissance on
August 2, 2004. The site is located in Chaves County, New Mexico and has been assigned
Formerly Used Defense Site (FUDS) Property Identification Number KO6NM04386.

Photograph Number:

o ]
Date:

e  August 2, 2004
Time:

e 2:58 p.m.
Direction:

o Northeast
Weather:

e Partly Cloudy
Photographer:

e HydroGeoLogic, Inc.
Location:

e Silo Pad

Description:

The silo pad remains intact with small cracks evident. This
photograph depicts the silo doors that cover the underground silo
complex. The area surrounding the silo pad is well vegetated. A
metal structure associated with the Lake Arthur Water Cooperative

Corporation is visible.




Final Preliminary Assessment Report—Former WAFB Atlas “F” Missile Silo 8, Property No. KO6NM0486

Photograph Number:

o 2
Date:
e August 2,2004
Time:
e 3:00 p.m.
Direction:
e  North-Northwest
Weather:
e  Partly Cloudy
Photographer:
e HydroGeoLogic, Inc.
Location:
e  Former Silo Water Treatment
Building
Description:
The foundation of the former Water Treatment Building is the current
location of the Lake Arthur Water Cooperative Corporation water
wells. Evaporative ponds associated with site operations are visible
behind the fenced-in area. Also visible is the foundation for the water
storage tank.
Photograph Number:
e
Date:
e  August 2, 2004
Time:
e 3:02p.m.
Direction:
o  West-Southwest
Weather:
e  Partly Cloudy
Photographer:
e HydroGeoLogic, Inc.
Location:

e Roll-Off Bin

Description:
Roll-off bin containing site investigation material.
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| APPENDIX C
HISTORICAL AERIAL PHOTOGRAPH ANALYSIS REPORT

- FINAL PRELIMINARY ASSESSMENT REPORT
FORMER WALKER AIR FORCE BASE
ATLAS “F” MISSILE SILO 8
CHAVES COUNTY, NEW MEXICO
PROPERTY NO. KO6NM0486

1.0 INTRODUCTION

HydroGeoLogic, Inc. (HGL) performed this aerial photograph review and analysis as part of its
preliminary assessment of the former Walker Air Force Base Atlas “F” Missile Silo 8 (site),
located in Chaves County, New Mexico. Shaw Environmental, Inc., under contract to the U.S.
Army Corps of Engineers (USACE), Albuquerque District, requested this analysis to assist in the
determination of the nature and extent of responsibility that the USACE may have in the
investigation and cleanup of potential contamination at the site. This site has been assigned
Formerly Used Defense Site (FUDS) Property Identification Number KO6NMO0486.

Aerial photography of the site representing three years was obtained for the period from 1957 to
1981.  These photographs were examined to -characterize long-term physical changes and
environmentally significant features at the site. Black-and-white photography from 1957 and
1964, and color photography from 1981 were used for this analysis Significant findings from
these years are annotated on the photographs and are discussed in the text of this report in

chronological order.

The purpose of the analysis is to document historical activity at the site and its chronological
development, and to identify any major visible features that may indicate the location of
potential disposal areas and other relevant features.  The findings from the analysis of aerial
photography include buildings, areas of disturbed ground, mounded material, and umdentlﬁable

objects that may be of environmental significance.
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2.0 METHODOLOGY

HGL conducted a search of government and commercial sources to obtain the best available
aerial photography of the site spanning the representative period. A list of the aerial photography

used during the analysis of this site is provided in Table 1.

, Table 1
List of Aerial Photographs Analyzed

7/26/1957 ASCS 1:20,000 Black and White
1/15/1964 ASCS 1:20,000 Black and White
4/24/1981 BLM 1:24,000 Color

ASCS: U.S. Department of Agriculture, Agricultural Stabilization and Conservation Service
BLM: Bureau of Land Management

Three sets of aerial stereo-photographic pairs were analyzed that reflect the chronological
development of the site. The analysis was performed viewing black-and-white and color aerial
stereo-photographic pairs under magnification through a mirror stereoscope. Stereoscopic
viewing creates a perceived three-dimensional effect, which enables the analyst to identify
characteristics associated with features and environmental conditions. Visual characteristics
include depth, height, tone, shadow, texture, size, shape, pattern, and association, which allow a
specific object or condition to be recognized on aerial photography.

Scale and resolution precluded the ability to make a positive identification of some features;
consequently, these features could not be characterized. Each one of these features was
classified as an unidentifiable object (UO). This unique identification permits the reader to
observe areas of interest (AOIs) without being led to any inaccurate conclusions.

The terms “possible” and “probable” are used to indicate the degree of certainty of feature
identification. “Possible” is used when only a few characteristics are recognizable or the
characteristics are not unique to a feature or environmental condition. “Probable” is used when
more characteristics are recognizable. No qualifying terms are used when characteristics of a
feature or environmental condition allow for a definite identification.

The aerial stereo-photographs were analyzed to identify features with potential environmental
significance. The focus of this analysis was on the 500 feet by 500 feet alert area of the silo
property as well as the Quonset huts constructed in conjunction with silo operations. Features of
interest are labeled on the site photographs, illustrated in Figures 1 through 3, and are described
in detail in Section 4.0 of this report. The description system begins in the northwestern-most
AOI progressing from left to right and southward, by row, like reading a book. Features are
annotated from their first appearance until they are no longer visible. Features have been
numbered for the convenience of the reader. Site boundaries or areas used in this analysis were
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determined from observations made from the aerial photography in conjunction with selected
collateral information and do not denote legal property lines or ownership.

A 1964 operational manual and a construction status report site plan provide information about
the property including the buildings, as well as the roads and miscellaneous structures.

3.0 ANNOTATION ABBREVIATIONS

The figures, which accompany the narrative in Section 4.0, were initially scanned from the aerial
photographs, with features added to successive figures as changes were observed over time. In
this analysis of the site, a “bullet” system combined with a textual description has been used for
identifying significant features. A simple system of abbreviations is utilized to illustrate items
described in the text and identified in the figures as areas of interest.

B  Building

MM Mounded Material

T Vertical/Horizontal Tank
UO - Unknown Object

Once identified, the same label is used to identify the object in subsequent years of analysis if the
feature remains visible. If the feature is no longer visible or deemed irrelevant to further
discussion, it is not included on subsequent figures.

C-3
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40 AERIAL PHOTOGRAPH SITE ANALYSIS

For each year of coverage, a general description of the site as depicted in the photograph is
provided. Site features are presented for the photograph, using the “bullet” system and the

textual description discussed above.

4.1 JULY 26,1957 PHOTOGRAPH

General Description:

This photograph year is before construction of the site. The region is mostly desert and

vegetation is sporadic. See Figure 1 for the 1957 photograph.

Site Features:

No features of interest were identified on the 1957 photograph.

C-4



Final Preliminary Assessment Report—Former WAFB Atlas “F” Missile Silo 8, Property No. KO6NM0486

X:\Phoenix\Graphics\Atlas (SHA002)\

AirPhotos\Site08 Aerial Photos.cdr j Legend y Figure 1
Created: CLimoges 03/15/05

Revised: Climoges 10/21/05 —— Site Boundary Former WAFB
Source: ASCS

Atlas “F” Missile Silo 8

d-eigll_gg ' July 26, 1957 Photograph
=
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4.2 JANUARY 15,1964 PHOTOGRAPH

General Description:

The AOIs within the site boundary include the silo, silo pad, and the entry to the launch control
center (LCC). Other AOIs are provided below. AOIs adjacent to the site were documented if
they appeared to be related to possible silo activities or if they encroached upon the site. Please
refer to the outline below for AOI descriptions. See Figure 2 for the 1964 photograph.

Site Features:

Features identified include the following:

T-1 A probable tank is viewed near the northeast boundary of the site. It could not be
discerned whether the tank was vertical or horizontal. ,
T-2 A probable tank is observed near the northeast boundary of the site, southwest of
T-1. It could not be discerned whether the tank was vertical or horizontal.
B-1 | A building, probably the water supply treatment plant is located in the northeast
boundary of the site. .
LCC An object is viewed that could be the entrance to the LCC.
T-3 A circular object is found near the east-central region of the site. This feature
could be the cooling tower associated with the silo.
UO-1 An unidentifiable object is located just north of the silo. It is dark-toned.
UO-2 A long, dark-toned unidentifiable object is observed just south of T-3.
Silo Pad' The silo pad is located immediately west of the silo. It is a rectangular-type
structure, and appears to have unidentifiable objects located on the top of the area.
Silo A circular area is depicted. It resembles the shape of the missile silo and its outer
doors.
UO-3 An unidentifiable object is viewed near the central-southern border of the site.
B-2 A building that appears to be one of the two Quonset huts typically found at an

Atlas “F” missile site is present.

B-3 This building appears to be the location of the second Quonset hut typically found
at an Atlas “F” missile site.
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-+ Launch Control. Center

O'I; o

S:’i‘l«o }‘ ad.

X:\Phoenix\Graphics\Atlas (SHA002)\
AirPhotos\Site08_Aerial_Photos.cdr Legend Figure 2
Created: CLimoges 03/15/05

Revised: CLimoges 10/21/05 —= 1 Site Boundary Former WAFB
it Bicahal Tutorest Atlas “F” Missile Silo 8

= OgRO January 15, 1964 Photograph
IC-
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4.3 APRIL 24,1981 PHOTOGRAPH

General Description:

Analysis of the 1981 photograph indicates that the silo is out of commission. Most of the
- buildings, structures and objects have been removed from the site. AOIs adjacent to the site
were documented if they appeared to be related to possible activities or if they encroached upon
the site. Please refer to the outline below for AOI descriptions. See Figure 3 for the 1981

photograph.
Site Features:

Previously identified features include the followihg:

B-1 The foundation for the water supply treatment plant remains.
LCC The object that could be the entrance to the LCC still exists.
Silo Pad The silo pad is located immediately west of the silo. It is a rectangular-type

_structure. All unidentified objects have been removed.

Silo The circular area that appears to be the silo and its outer doors remains near the
center of the site. '

B-2 The former location for one of the Quonset huts has a smaller building located on
the top of the foundation.

B-3 This Quonset hut has been removed. A foundation remains.
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X:\Phoenix\Graphics\Atlas (SHA002)\
AirPhotos\Site08_Aerial_Photos.cdr
Created: CLimoges 03/15/05
Revised: Climoges 10/21/05

Source: BLM

Legend

Site Boundary
Area of Interest

Figure 3
Former WAFB
Atlas “F” Missile Silo 8

April 24, 1981 Photograph
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5.0 SUMMARY OF OBSERVATIONS

Table 2 presents a list of AOIs noted at the subject site for the period 1957 to 1981.

' Table 2 -
Summary of Aerial Photograph Observations

B-1 x X
B-2 x X
B-3 X x
LCC : X x
Silo Pad X X
Silo X X
T-1 x
T-2 X
T-3 x
UO-1 x
U0o-2 X
U0-3 X
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DEPARTMENT OF THE ARMY
SOUTHWESTERN DIVISION, CORPS OF ENGINEERS
1114 COMMERCE STREET
DALLAS, TEXAS 75242-0216

REPLY TO
ATTENTYION OF

Ji”?Zcember 1990

CESWD-ED-G

MEMORANDUM FOR

HQUSACE, ATTN: CEMP-R
COMMANDER, HUNTSVILLE DIVISION
COMMANDER, MISSOURI RIVER DIVISION

SUBJECT: Defense Environmental Restoration Prdgram - Formerly
Used Defense Sites (DERP-FUDS), Inventory Project Reports

(INPR'S)

1. I am forwarding the INPR's for the following sites for
appropriate action. The sites are all eligible for DERP-FUDS.

a. Walker Air Force Base (WAFB) Facility Site #1
(Atlas Missile Site), Site No. KO06NM047900 (encl 1).

b. WAFB Facility Site #2 (Atlas Missile Site),
Site No. KO6NM048000 (encl 2).

c. WAFB Facility Site #5 (Atlas Missile Site),
Site NO_.. ‘'KO6NM048300 (encl 3).

- d. WAFB Facility Site #6 (Atlas Missile Site),
Site No. KO6NM048400 (encl 4).

e. WAFB Facility Site #8 (Atlas Missile Site),
Site No. KO6NM048600 (encl 5).

f. WAFB Facility Site #11 (Atlas Missile Site),
Site No. KO6NM048900 (encl 6).

g. WAFB Facility Site #12 (Atlas MlSSlle Site),
Site No. KO6NM049000 (encl 7). !

2. I recommend that a hazardous and toxic wéste (HTW) Site
Investigation (SI) be approved for each of the sites.

3. The sites are recommended for a SI rather than a Remedial
Investigation/Feasibility Study (RI/FS) because results from SI's
at other similar Atlas Missile Sites have revealed the presence
of HTW contamination at approx1mately 10% of the sites.
Therefore, since contamination is unlikely but possible, a SI is
the appropriate level of investigation. A RI/FS would follow any
SI that determines there is significant contamination at a site.

ATCOEA
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CESWD-ED-G ,

SUBJECT: Defense Environmental Restoration Program - Formerly
Used Defense Sites (DERP-FUDS), Inventory Project Reports
(INPR'Ss) :

“ : ’
4. Preparation of the scope of work for a contract award could
begin in the 1st quarter of FY92. 1In-house funds of $10,000 and
an estimated contract amount of $65,000 would be required to
perform each SI.

ENE
Brigddier General, USA
Commanding

7 Encls
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DEPARTMENT OF THE ARMY

TULSA DISTRICT, CORPS OF ENGINEERS
POST OFFICE BOX 61
TULSA, OKLAHOMA 74121-0061

REPLY TO
ATTENTION OF:

(

CESWT-EC-GR (415-10c) 4 December 1990

MEMORANDUM FOR Commander, Southwestern Division, ATTN:
CESWD-ED~E (Mr. Barber)

SUBJECT: Defense Environmental Restoration Program -~ Formerly
Used Defense Sites (DERP-FUDS), Inventory Project Reports
(INPR's) .

1. Reference memorandum, CESWA-ED-M, 15 August 1990 (encl 1).

- 2. The INPR's for the Preliminary Assessment (PA) of the
following sites have been reviewed by Tulsa District and are
submitted for General Genega's signature. Four copies of each
INPR are enclosed:

a. Walker Air Force Base (WAFB) Facility Site #1
(Atlas Missile Site), Site No. KO6NM047900 (encl 2).

b. WAFB Facility Site #2 (Atlas Missile Site),
Site No. KO6NM048000 (encl 3).

Cc. WAFB Facility Site #5 (Atlas Missile Site),
Site No. KO6NM048300 (encl 4). :

d. WAFB Facility Site #6 (Atlas Missile Site),
Site No. KO6NM048400 (encl 5).

‘e. WAFB Facility Site #8 (Atlas Missile Site),
Site No. KO6NM048600 (encl 6).

f. WAFB Facility Site #11 (Atlas Missile Slte),
Site No. KO6NM048900 (encl 7).

g. WAFB Facility Site #12 (Atlas Missile Site),
Site No. KO6NM049000 (encl 8).

3. The sites are all eligible for DERP-FUDS. The recommended

Findings and Determination of Eligibility (FDE) for each site is
enclosed.
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CESWD-EC-GR
SUBJECT: Defense Environmental Restoration Program - Formerly

Used Defense Sites (DERP-FUDS), Inventory Project Reports
(INPR's)

4. There are potential hazardous and toxic waste (HTW) projectu
at each site. There are also eligible building demolition/debris
removal (BD/DR) projects at Sites 2, 5, 6, 11, and 12. The BD/DR
projects are not proposed because the sites are privately owned,
and current policy does not permit BD/DR projects to be proposed
at privately owned sites. Project summary sheets for each _

project are enclosed.

5. A HTW Site Investigation (ST) is recommended for each site.
The SI's can begin in the 1st gquarter of FY%92. In-house funds of
$10,000 and an estimated contract amount of $65,000 would be
requlred to perform each SI.

6. A SI is the appropriate level of investigation for the
potential HTW sites since contamination is unlikely but possible.
Investigations at other similar Atlas Missile Sites within SWD
have revealed HTW contamination at approximately 10% of the
sites. A RI/FS would follow any SI that determines there is

significant contamination present.

7. Please have General Genega sign the enclosed FDE's ...
forward the INPR's to HQUSACE for approval and deterauii.

the need for further study at each site. A memorandum io oo,
the INPR's to HQUSACE is enclosed (encl 9). Also forward a cuy;
of each INPR to Missouri River Division and Huntsville Division.

8. If you need additional information, please contact
Mr. Randall L. Bratcher, CESWT-EC-GR, at 918-581-6116 or
FTS 745-6116.

FOR THE COMMANDER:

p//

9 Encls f’FRANK PARKER, P.E.
‘ Chief, Englneerlng and
‘ : Construction Division
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DEPARTMENT OF THE AR!}
-BUQUERQUE DISTRICT, CORPS ENGINEERS
P.O. BOX 1580
ALBUQUERQUE, NEW MEXICO 87103-1580

REPLY TO FAX (505) 766.2770
ATTENTION OF
g e

CESWA-ED-M (415-10f) S Ll Loy

MEMORANDUM FOR Commander, Southwestern Division

-
re~

SUBJECT: Defense Environmental Restoration Program - Formerly Used Defense Sites
Inventory Project Reports :

1. Enclosed are the INPR’ s for the preliminary assessment of the following DERP-
FUDS sites:

S{te No. KO6NM047900 WAFB Facility Site #l1 (Atlas Missile Site)
Site No. KO6NM048000 WAFB Facility Site #2 (Atlas Missile Site)
Site No. KO6NM0O48300 WAFB Facility Site {#5 (Atlas Missile Site)
Site No. KO6NM0O48400 WAFB Facility Site #6 (Atlas Missile Site)
Site No. KO6NM048600 WAFB Facility Site #8 (Atlas Missile Site)
Site No. KO6NM048900 WAFB Facility Sicte #11 (Atlas Missile Site)
Site No. KO6NMO49000 WAFB Facility Site #12 (Atlas Missile Site)

2. Ve determined that these sites were formerly used by DOD. The recommended
Findings-and Determination of Eligibility for each site is enclosed.

3. VWe also determined that there .are potential HIW projects involving,
initially, site investigations at each site. Eligible BD/DR projects also exist
at Sites 2, 5, 6, 11 and 12, however, these projects could not be proposed due
to policy considerations. Project Summary Sheets for each project, with

appropriate attachments, are enclosed.

4, Recommendations:

a. Approve and sign the Findings and Determination of Eligibility for each
site; .

b. Forward a copy of each INPR to MRD for a determinatioa of the need for
further study at each site;

¢. Forward a copy of each INPR to HND for the PA file.

5. Should you have questions or need additional information, please call Dave
Gregory, DERP-FUDS Coordinator, at FTS 474-1773. -

ol |

Encl ' 'STEVEN M. DOUGAN
LTC, EN :
Commanding
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' o
DERA, WALKER AF¥B, ATLAS MISSILE SITE # 8, Project No. KO6NMO5300

PROPERTY FURMERLY USED BY DOD

e oas
0D AGENCY: Department of Air Force

v)

DOD POINT OF CONTACT (POC): .

SITE NAMLC WHEN USED By Dop: Walker AFB, AF Facility $-8, MM

FURMER USE BY DoD: Construction and operation of ATLAS missile site

LOCATION (CLTY/CUOUNTY/STATE): Chaves County, New Mexico
LATITUDE/LONGITUDE: T. 15 S., R. 26 E., Sec 21
PROPERTY FORMERLY USED BY DOD CURRENTLY COXNTROLLED BY: .
z
CURRENT SITE NAME: ;
c
ALIAS SITE NAME: <
CATEGORY OF HAZARD: None knowm -
(Debris, Unexploded Ordnance, Toxic/Hazardous waste, Other) b8
None known .
DZSCRIPTION OF PROELEM: ) -
CURRENT CWNER POC (NAME/ADDRESS/PHONE): 3

assumed Lake Arthur Water Cooperative Corporation

1

CTHER RELEVANT INFORMATIOW'ThiS project was under the contro) of DOD from 1960 through
(Photographs, Maps, Drawings, Pruperty Use by Current Owners, Evidence of 1966

Discharge, etc.)

It consisted of 249.58 acres:

14.62 acres fee, acquired by condemnation, CA#4527, D/T filed 1 Aug 1960 from@i%ﬁ

L. 0..Fullen , Roswell, NM (2.27 ac):; Carroll Jackson, Jr, Lake Arthur, NM (L35 acres).
The land was conveyed to Lake Arthur Water Cooperative Corporation by Deed Without Wars=:

rantv_dated 26 Sep 1966.

234.91 acres easement acquired from various owners by the mentioned condemnation and by
purchase 2.01 acres easement were conveyved by the Departmeunt of HEW to the Lake
Arthur Water Cooperative Cooperation by Deed Without Warranty dated 22 Sep 1966 and
232.95 acres expired 29 Jun 1966 by the terms of -the_acquisition.upon-nen-use for

more than a period of one vear.
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DERA, WALKER AFB, ATLAS MISSILE SITE # 8, Project No. KO6NMO530

The Deed Without Warranty to the Lake Arthur Water Cooperative Cooperation
contains a "hold harmless' clause.

Cost to the Government: $2,546,085.00

Property sold for $4,350.00
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DEFENSE ENVIRONMENTAL RESTORATION PROGRAM
FORMERLY USED DEFENSE SITES
FINDINGS AND DETERMINATION OF ELIGIBILITY
Lake Arthur Water Cooperative Corp. Water Well Site

Site No. KO6NII048600

FINDINGS OF FACT

1. This site consists of 249.58 acres of land in southern Chaves
County, NM acguired by the Department of Defense in 1960. Of the
total, 14.62 acres were acquired in fee by condemnation and 234.96
acres in easement.

2. The site was developed and operated by the U.S. Air Force as
an Atlas "F" Missile launching facility and designated Atlas
Missile Site #8, Walker AFB, NM. Structures built on the site by
DOD included an underground missile silo and launch control center,
two quonset huts, water wells, a water treatment building and other
support facilities such as water and fuel storage tanks and a
septic system. The area was never under other than DOD control

during the period of DOD use.

3. The site and improvements were reported as excess to the
General Services Administration on 30 June, 1965. The 14.62 acres
fee, 2.01 acres in easement and all improvements were conveyed to
the Lake Arthur Water Cooperative Corporation, through the
Department of Health, Education and Welfare, by Deed Without
Warranty dated 26 September, 1966. The remaining easements expired
on 29 June, 1966 due to non-use for a period exceeding one year,
as stlpulated in the acquisition documents.

The deed conveying ownership of the fee land to the Lake Arthur
Water Cooperative contains a hold harmless clause which releases
the United States from liability for claims of personal injury or
property damage resulting from the government occupancy and use of
the 1land. The deed further indicates that the underground
facilities were stripped of all usable equipment and material and
that the closure gates were closed and sealed. The deed stipulates
that the site be used for public health purposes by the Lake Arthur
Water Cooperative. There 1is no specific mention of restoration
responsibilities in the deed. The current owner of the fee property
is the Lake Arthur Water Cooperative Corporation.
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DETERMINATION

Based on the foregoing findings of fact, the site has been
determined to be formerly used by DOD. It is therefore eligible
for the Defense Environmental Restoration Program - Formerly Used
Defense Sites established under 10 USC 2701 et seq.

Brigalier General, USA
Commanding
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PROJECT SUMMARY SHEET
FOR
DERP-FUDS HTW PROJECT NO. KO6NM048601
LAKE ARTHUR WATER COOPERATIVE CORPORATION WATER WELL SITE
SITE NO. KO6NM048600
April 27, 1990

PROJECT DESCRIPTION. Several sources of potential HTW
contamination exist at this site. A brief description of each
follows:

a. A 26,700 gallon underground diesel fuel storage tank was

installed at this site. Mr. Nelson knows that the tank was removed
when DOD left the site and a slight depression remains at the
former tank location. Plant growth in the depression and the
surrounding area does not appear to be inhibited, however, the use
of this tank to store fuel for an extended period does pose as a
potential source of contamination. This tank was in place for

approximately 5 years.

b. The water supply system installed at this site included 3
water wells, a water treatment system and several evaporation
ponds. Treatment methods required and used by DOD at the site are
not known, however, it is believed that wastewater generated by
backflushing the system was discharged into the evaporation ponds.
None of the DOD installed treatment equipment remains and the

evaporation ponds are currently dry. Plant growth in the
evaporation ponds does not appear to be much different from that

in the surrounding area.

Two of the wells on the site remain in use by the current owner
for municipal water supply. Mr. Nelson stated that, since these
wells are used for municipal water supply, the water is subject to
both State and Federal water quality criteria and is therefore
frequently tested. He further stated that water samples from these
wells have never shown contaminant levels in excess of acceptable

limits. These wells are approximately 1130 feet deep.

c. The main silo at this site is known to contain water.
Equipment originally installed, and possibly remaining, in the silo
is considered a potential source for contamination of the silo
water. All access to this silo is now closed so the amount of water
contained could not be determined. Mr. Nelson said that he was down
in the launch control center before it was sealed and indicated
that it was thoroughly stripped of all salvageable material. This
would seem to indicate that the silo was also stripped.

d. A septic system and leach field installed by DOD at this
site is another potential source of contamination. The septic tanks
were recently collapsed and filled in by the current owner. The
leach field and surrounding area is heavily vegetated.

PROJECT ELIGIBILITY. The facilities mentioned above were installed

ATCOEA
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and utilized by DOD. Due to the current use of the site as a
municipal water source, any contamination present in the area could

have a considerable impact.

POLICY CONSIDERATIONS. With the exception of the water wells, none
of the facilities at this site have been used since DOD ownership
ended.

PROPOSED ACTIVITY. A site investigation to determine the existence
and extent of possible HTW contamination in the above mentioned

areas is proposed. Further investigation might also reveal other
potentially contaminated areas not initially considered.

EPA FORM 2070-12: Attached

DISTRICT POC: David Gregory, DERP-FUDS coordinator, Albugquerque
District, 505-766-1773 (FTS 474-1773).
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POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT
(EPA Form 2070-12)

I. IDENTIFICATION: DERP-FUDS HTW Project No. KO06NM048601 (DERP-
FUDS Site No. KO06NM048600, Lake Arthur Water Cooperative Corp.

Water Well Site)

II. HAZARDOUS CONDITIONS AND INCIDENTS:

01. A. GROUNDWATER CONTAMINATION

02. Potential

03. Population Potentially Affected: less than 10

04. Description: Potential for groundwater contamination from silo
water, former UST, septic tanks and evaporation ponds exists.

01. B. SURFACE WATER CONTAMINATION

02. Potential
03. Population Potentially Affected: less than 10
04. Description: Potential for contamination of surface runoff fron

thé evaporation ponds exists.

01. C. CONTAMINATION OF AIR-Not Noted

01. D. FIRE/EXPLOSIVE CONDITIONS-Not Noted
01l. E. DIRECT CONTACT-Not Noted

0l. F. CONTAMINATION OF SOIL

02. Potential
03. Area Potentially Affected: less than 5 acres
04. Description: Potential soil contamination from the former UST,

evaporation ponds and leach field exists.

0l. G. DRINKING WATER CONTAMINATION

02. Potential

03. Population Potentially Affected: Approximately 500

04. Description: Former DOD wells at this site are currently used
as the source of municipal water for Lake Arthur, NM and
surrounding area. Potential for contamination of these wells and
aquifer from silo water, former UST, septic tanks and evaporation

ponds exists.

01. H. WORKER EXPOSURE/INJURY-Not Noted

01. I. POPULATION EXPOSURE/INJURY-Not Noted
01. J. DAMAGE TO FLORA-Not Noted

01. K. DAMAGE TO FAUNA-Not Noted

01. L. CONTAMINATION OF FOOD CHAIN-Not Noted
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01. M. UNSTABLE CONTAINMENT OF WASTES-Not Noted
(EPA Form 2070-12 cont.)

01. N. DAMAGE TO OFFSITE PROPERTY-Not Noted

01. O. CONTAMINATION OF SEWERS, STORM DRAINS, WWTPs-Not Noted

01. P. ILLEGAL/UNAUTHORIZED DUMPING-Not Noted
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SITE SURVEY SUMMARY SHEET
FOR
DERP-FUDS SITE NO. KO6NM048600
ILAKE ARTHUR WATER COOPERATIVE CORPORATION WATER WELL SITE
May 22, 1990 '

SITE NAME: Lake Arthur Water Cooperative Corporation Water Well
Site, formerly Atlas "F" Missile Site #8, Walker Air Force Base,

NM.

LOCATION: The site is located approximately 1.5 miles east of the
village of Lake Arthur, NM. See attached location and site maps.

SITE HISTORY: 1In 1960, the Department of Defense acquired numerous
parcels of land in the vicinity of Roswell, NM for the purpose of
establishing a complex of Atlas "F" Missile launching facilities.
The complex consisted of twelve individual sites, all of which were
manned by personnel from former Walker Air Force Base, NM. All of
these sites were completed in the early 1960's. This particular
site was referred to as Site #8 and consisted, mainly, of an
underground missile silo and launch control center and support
facilities such as fuel storage tanks, a water supply system
including ‘wells and treatment equipment, a septic system and
above-ground administrative office buildings. This site was
excessed to the General Services Administration in 1965. Ownership
of the fee land and all improvements was conveyed to the Lake
Arthur Water Cooperative Corporation by the Department of Health,
Education and Welfare in 1966. The site is still owned by the Lake
Arthur Water Cooperative and the former DOD water wells are used
to provide municipal water to the village of Lake Arthur, NM.

SITE VISIT: The site was visited on April 20, 1990 by Richard
Barnitz, CESWA-ED, who was accompanied by Mr. John Nelson,
President of the Lake Arthur Water Cooperative Corporation.

CATEGORY OF HAZARD: Suspected HTW

PROJECT DESCRIPTION: Several potential HTW areas were initially
identified and subsequently investigated during the site visit. A
brief description of each follows:

a. Facilities installed at this site included fuel storage
tanks, a water supply system including wells and treatment
equipment, a septic system and evaporation ponds. Possible site
and/or groundwater contamination resulting from these facilities
was initially suspected. In addition, the main silo is known to
contain water which might also be contaminated. No obvious evidence
of HTW contamination (i.e. leachate, denuded areas, etc.) was
noticed during the site visit, however, further investigation would
be required toc make a final determination. A site investigation is

a potential HTW project.

AVAILABLE STUDIES AND REPORTS: Draft Final Report of Contamination
Evaluation at Former Atlas Missile Site, Albany, Texas, US Army
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Corps of Engineers, Fort Worth District, July, 1989 and a reduced
copy of various views of a typical site (attached).

PA POC: David Gregory, DERP-FUDS coordinator, Albuquerque
District, 505-766-1773 (FTS 474-1773).
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Silo Site 8: Excavation downslope of the sump outfall pipe to a depth of 4 feet. Soil
samples were collected from the floor of the trench.

Silo Site 8: Typical clay material sampled from the deep boreholes in the 2-inch,
stainless-steel split spoon.

Silo Site 9: Approximate locations of septic leachfield soil borings.

Silo Site 9: Northerly view of sump outfall and cobbled French drain area.

Silo Site 9: Sump outfall shallow soil sample location (OFT9-1).

Silo Site 9: Northerly view (upslope) of sump outfall trench (approximately 20 feet
long and 2-4 feet deep).

Silo Site 8: Southern view of cleared area prepared for deep borehole location
BH8-3.

Silo Site 8: Drill rig set up for deep borehole BH8-3.

Silo Site 8: Pulling casing from deep borehole.

Silo Site 9: Former UST area cleared and backfilled in preparation for deep
borehole BH9-1.

Silo Site 8 Nested BARCAD™ monitoring wells in BH8-1 prior to wellhead
completion.

Silo Site 8: BARCAD™ sampler with a 2.5-foot-long porous section.

Silo Site 8: Completed wellhead at BH8-1.

Silo Site 8: BARCAD™ monitoring well set up for sampling.

Silo Site 8: View of multiple core hole attempts in silo door. Tubing and safety rope
attached to temporary BARCAD™ assembly for sampling of standing silo water.
Silo Site 8: Collection of silo water sample from temporary BARCAD™ assembly.
Silo Site 8: GPS survey of site features.

Silo Site 8: Spreading dead brush and loosening topsoil in preparation for
reseeding.

Silo Site 8: Hay mulch spreader and tiller.

Silo Site 8: Reseeded area. Orange delineators used to discourage motor
vehicle traffic and identify monitoring well location.
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1.0 Introduction

1.1 Purpose

This report describes the activities and presents the detailed results of the Environmental Site
Investigation (ESI) performed at the Former Atlas Missile Silo Sites 8 and 9, located near
Roswell, New Mexico (Figure 1-1). The ESI was conducted for the U.S. Army Corps of
Engineers (USACE), Albuquerque District, under Contract Number DACW05-96-D-0011,
Contract Task Order 15, Work Authorization Directive (WAD) 2 to the Sacramento Total
Environmental Restoration Contract II. The ESI followed specifications in the Final Work Plan,
Environmental Site Investigation, Former Atlas Missile Silo Sites 8 and 9, Roswell, New Mexico,
Formerly Used Defense Site (FUDS) Project Identification (ID) Nos KO6NM048602 (Site 8) and
KO6NM048701 (Site 9) (Shaw, 2004) and approved field work variances. The investigation
activities, performed between May 24 and October 13, 2004, included surveys of site features,
collection of surface and subsurface soil samples, installation of BARCAD™ monitoring wells,
collection of groundwater and standing silo water samples, and site restoration.

The investigations performed at Silo Sites 8 and 9 were accomplished in accordance with the
Superfund Amendments and Reauthorization Act (SARA) of 1986, which amended the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980. Upon the
passage of SARA, the Defense Environmental Restoration Program (DERP) was established
(EPA, 2002). DERP assigns the Secretary of Defense the responsibility to carry out response
actions at FUDS. The Department of Defense’s executing agent for implementation of the
FUDS program is the USACE. In general, regulatory oversight of FUDS activities is delegated
by respective U.S. Environmental Protection Agency (EPA) regions to states within those
regions. For this investigation, the New Mexico Environment Department (NMED) is
responsible for regulatory oversight of activities conducted at the Atlas F Missile Silo Sites in
New Mexico.

Background site descriptions and historical information for Silo Sites 8 and 9 are provided in
Chapter 2.0 of this report. Chapter 3.0 presents regional characteristics. The investigation
activities of soil assessment, groundwater and silo water assessment, survey, and site restoration
are discussed in Chapters 4.0, 5.0, 6.0, and 7.0, respectively. Management of investigation-
derived waste (IDW) is discussed in Chapter 8.0 and quality assurance and quality control (QC)
procedures are presented in Chapter 9.0. Chapters 10.0 and 11.0 provide the summary and
recommendations and references, respectively. Included at the end of this report are the
following appendices:
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» Appendix A, Field Documentation

e Appendix B, Analytical Result Tables

e Appendix C, Soil Boring Logs

e Appendix D, BARCAD™ Monitoring Well Completion Diagrams
» Appendix E, Survey Data

» Appendix F, Laboratory Data Reports

e Appendix G, Automated Data Review

» Appendix H, Environmental Data Management System

o Appendix I, Field Work Variances and Corrective Action Requests

e Appendix J, Geochemical Evaluation of Soil and Groundwater Samples

1.2 Sampling Objectives

The following sampling objectives for the ESI at the Former Atlas Missile Silo Sites 8 and 9 are
based upon the following Data Quality Objectives (DQO) developed during the technical project
planning meeting held on September 30, 2003:

¢ Determine whether or not previous U.S. Department of Defense (DOD) activities at
the Former Atlas Missile Silo Sites resulted in the presence of chemicals at
concentrations that may impact human health and the environment.

o Identify potentially hazardous constituents that may have migrated from the Former
Atlas Missile Silo Sites to the surrounding soil and/or groundwater, and determine
whether any detectable constituents present at concentrations above evaluation criteria
can be attributed to past DOD activities.

» Determine the presence of potentially hazardous constituents at three potential source
areas at each silo site. Potential contaminant source areas include soil and
groundwater surrounding the silo to a depth of approximately 250 feet below ground
surface (bgs) (including standing water within the silo), the septic tank leachfields, and
the silo sump outfall areas for silo sump discharge.

These objectives are consistent with the work plan developed for the ESI at Former Atlas Missile
Silo Sites 8 and 9 (Shaw, 2004).
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1.3 Activities
The ESI at Silo Sites 8 and 9 included the following activities:

» Conducted a survey of surface features at Silo Sites 8 and 9 using a global positioning
system (GPS) to generate a site-specific layout.

e Advanced three deep boreholes at Silo Site 8 and one deep borehole at Silo Site 9.

e Collected subsurface soil samples within the deep boreholes for analysis of specific
hazardous constituents.

o Completed the deep boreholes at Silo Site 8 as BARCAD™ monitoring wells.

o Collected groundwater samples for analysis of specific hazardous constituents from
the installed BARCAD™ monitoring wells at Silo Site 8.

e Collected samples of standing water from the top and bottom of the water column
inside the silo at Silo Site 8 for analysis of specific hazardous constituents.

¢ Advanced four shallow soil borings and collected subsurface soil samples from the
leachfield area at both Silo Sites 8 and 9 for analysis of specific hazardous
constituents.

e Collected surface and shallow subsurface soil samples from the sump outfall area at
both Silo Sites 8 and 9 for analysis of specific hazardous constituents.

e Conducted a civil survey at Silo Sites 8 and 9 to accurately locate monitoring wells,
soil borings, and surface soil sample points.

¢ Performed site restoration at Silo Sites 8 and 9.
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2.0 Background

In the early 1960s, the DOD constructed a complex of 12 Atlas “F” Missile launching facilities
within an approximate 50-mile radius of Roswell, New Mexico. Each site consisted of an
underground missile silo and launch control center (LCC). The sites also included typical
features such as a septic system and associated leachfield, a silo sump pump system, one or two
Quonset-style buildings, underground fuel and water storage tanks, water treatment system, and
a nearby evaporation pond. Aboveground water-treatment facilities included a diesel generator
cooling tower, filtration shed, well pump house shed, and small water storage tanks.

The Atlas “F” Missile, an advanced version of the Atlas intercontinental ballistic missile, was
stored vertically in the underground concrete and steel silo. The missiles were fueled with RP-1
(kerosene) liquid fuel when placed on alert, and fueled with liquid oxygen if a decision was
made to launch. The Atlas “F” Missiles were phased out, and all the silo sites were permanently
closed in 1965. By 1966, the silos and LCCs had been sealed, and all usable equipment and
material had been salvaged; therefore, most of the site features mentioned above no longer exist
at the silo sites.

Background information specific to Silo Sites 8 and 9 are summarized in the following sections.
The site descriptions provided are based upon current site features observed and surveyed in May
2004. Survey activities and methods are discussed in Chapter 6.0.

2.1 Site Description
211  Silo Site 8

Former Atlas Missile Silo Site 8, approximately 30 miles southeast of Roswell, New Mexico, is
located approximately 5 miles east of U.S. Highway 285, and approximately %-mile east of New
Mexico State Highway 2, near the town of Lake Arthur, New Mexico. Elevation at the site is
approximately 3,375 feet above mean sea level (amsl).

Features surveyed at Silo Site 8 are presented in Figure 2-1. The original construction and layout
of the silo sites are similar at each site. Modifications by subsequent property owners,
vandalism, and weathering may have uniquely altered the features at any individual site. The
original 70-foot-diameter concrete silo pad at Silo Site 8 remains intact while the surrounding
170-foot-square asphalt area has been heavily weathered and overgrown with native vegetation.
Concrete foundations from the former water treatment facility, including a pump house and
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two water tanks, are located northeast of the silo pad. Active wells supplying drinking water to
the town of Lake Arthur are present on the former water treatment facility pad. A small shed
located just southwest of the pad houses the chlorine treatment system for the municipal water
supply. The active water line runs underground relatively parallel to the northern site fence line.
The silo doors remain welded shut, and vent openings adjacent to the paved area are currently
cemented shut; however, the silo currently contains water. The stairwell entrance to the LCC
and underground structures, located northwest of the silo pad, has been rendered inaccessible and
is currently covered by an earthen berm. At the beginning of the ESI at Silo Site 8, a depression
was present to the east of the silo pad where the underground storage tank (UST) was formerly
located. Remnant debris related to the tank tie-downs were partially exposed within the
depression area. Broken and unearthed remnants of the septic system are visible on the site west
of the silo pad. A partial perimeter of earthen berm and salt cedar vegetation delineates the
former location of the evaporation pond to the northeast of the silo.

ESI activities resulted in minor changes to site features. The former UST depression has been
backfilled and leveled in order to accommodate drilling equipment. Buried remnants of a clay
pipe, used for silo sump discharge, were unearthed during the ESI and have since been backfilled
and leveled. All disturbed areas resulting from clearing and leveling have been reseeded with
native vegetation (see Chapter 7.0 for site restoration details).

21.2  Silo Site 9

Former Atlas Missile Silo Site 9 is located approximately 30 miles west of Roswell, New
Mexico, along U.S. Highway 70/380. Elevation of the site is approximately 5,130 feet amsl.

Current site features of Silo Site 9 are provided in Figure 2-2. The silo doors remain welded
shut; however, the LCC door and some of the ventilation shaft grates are damaged. A ground
depression, east of the silo pad, indicates the former location of a UST. Remnants of the former
septic system appeared undisturbed and in their original locations. An exposed clay drainage
pipe and French drain area for the silo sump discharge were discovered in an apparent original
configuration during the site survey. Three-tiered evaporation ponds are delineated by earthen
berms. The original concrete pad foundations for the water tanks and water treatment facility
remain relatively intact. The former water treatment facility pad has a hole from an abandoned
production well that is partially obstructed with debris. Two heavily weathered concrete pads
indicate the former location of Quonset huts. An active well and water pump are located on the
site in the small metal pump house, west of the LCC entrance. Two active water lines run
through the site and are delineated by linear earthen mounds from 1 to 2 feet high.

During the ESI activities, the former UST depression was backfilled and leveled. The original
condition of the sump outfall French drain was altered by trenching and backfilling. The
disturbed areas have been reseeded with native vegetation.
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2.2 Site History

221 Silo Site 8

Of the approximately 250 acres acquired by the DOD for the development of Silo Site 8, the
actual missile facility occupied approximately six acres including a road casement. The current
owner, the Lake Arthur Water Conservation Cooperative, obtained the property from the
U.S. Government General Services Administration on September 26, 1966. According to well
records obtained from the New Mexico State Engineers Office, the DOD originally installed four
deep wells at Silo Site 8. All four wells were drilled to a depth of 1,110 feet bgs and were under
artesian conditions. The City of Lake Arthur Water Conservation Cooperative currently uses
two of these wells to supply water to the Lake Arthur community. The well records obtained
from the State Engineers Office are included in Appendix A7.

22.2 Silo Site 9

The U.S. Government acquired multiple tracts of land for the development of Silo Site 9 from
the State of New Mexico between May 24, 1960, and August 8, 1962. Silo Site 9 and its
adjacent evaporation pond-area, each occupied approximately six acres. An aviation landing
strip of unknown size was also associated with Silo Site 9 during operational years. Bonham
Farms, Inc. purchased the property from the General Services Administration on March 18,
1968. Three wells have been observed at Silo Site 9. One active well located at the pump house
(Figure 2-2) is currently being used as a stock well. Two inactive production wells are located
within the concrete pad of the former water treatment facility. According to well records
obtained from the New Mexico State Engineers Office, the three wells had total depths of 850,
750, and 650 feet bgs. The records indicate that the 850-foot well was cleaned out in 1986 and is
likely the stock well located in the pump house. The depth to water in these wells ranged from
545 to 712 feet bgs at the time of completion. The well records obtained from the State
Engineers Office are included in Appendix A7.

2.3 Previous Investigations

A soil-vapor survey conducted at some of the Former Atlas Missile Silo Sites in 1992
included Silo Site 8. The vapor from the vadose zone was analyzed for those aromatic volatile
hydrocarbons and other petroleum vapors commonly associated with refined fuel products as
well as halogenated volatile hydrocarbon vapor, specifically trichloroethene. No significant
concentrations of soil vapors of concern were found at any of the sites, and the data produced

were inconclusive as to the potential impacts of DOD activities on the environment
(USACE, 1993).

Both Silo Sites 8 and 9 were included in site investigations conducted by the USACE
between 1994 and 1997. The data collected during the site investigations were compiled into
an ESI report (IT, 2001). However, the analytical laboratory contracted for the investigation
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became involved in potentially fraudulent practices, which compromised the data. The
USACE considers the previous analytical results unusable; therefore, the data cannot be used to
determine  the potential impact of DOD activities on the environment.
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3.0 Regional Characteristics

3.1 Regional Geology and Structure

Silo Sites 8 and 9 are located in the Pecos River Valley, a north-south—trending topographic
feature situated along the southwestern boundary of the Great Plains physiographic province
(Havenor, 1968). The geologic setting for Silo Sites 8 and 9 is the Roswell Artesian Basin, north
of the western edge of the Guadalupian reef complex of the Permian Basin (Havenor, 1968).
Physiographically, the Roswell Artesian Basin is bounded by the Capitan, Sacramento, and
Guadalupe Mountains to the west, the Seven Rivers Hills to the south, and the scarp of the east
bank of the Pecos River to the east (Kinney et al., 1968). The northern boundary of the basin is
indefinite, but probably coincides with the main stem of Arroyo del Macho (Kinney et al., 1968).
The northern part of the Roswell Artesian Basin exhibits an east-southeast regional dip of about
50 feet per mile (Havenor, 1968). At least three major structural zones traverse the northern part
of the basin, including the Border Hill, Six Mile, and Y-O Faults (Havenor, 1968). The Six Mile
Fault occurs between the Border Hill Fault, which is the westernmost, and the Y-O Fault, which
is the easternmost (Havenor, 1968). The City of Roswell lies above the Roswell block, which is
formed by the Six Mile and Y-O Faults (Havenor, 1968). Silo Site 8 is located in the southern
part of the Roswell Artesian Basin, 1 mile west of the Pecos River, south of the Y-O Fault, and
north of the Sever Rivers Hills. Silo Site 9 is located north of the Borders Hills Fault in the
northwestern part of the Roswell Artesian Basin. The Queen Formation, which forms the
aquitard on the Orchard Park block, is the area southeast of the Y-O Fault and is absent
throughout both the Roswell block west of the Pecos River and most of the Six Mile Fault. The
Queen Formation is composed of very fine-grained red sandstone and siltstone containing
abundant quartz grains with red siltstone and gray anhydrite commonly interbedded with dark
red sandy or silty shale. Regional stratigraphy consists of quaternary valley-fill alluvium,
overlying Permian marine clastic, carbonate, and evaporite rocks that dip gently to the cast-
southeast. The uppermost Permian rock unit is the San Andres Formation, which varies in
thickness from 1,200 to 1,400 feet (Havenor, 1968). On the Roswell block, the San Andres
Formation is deeply eroded (Havenor, 1968) and ranges in thickness from 550 to 600 feet. The
lithology of the San Andres Formation varies within the basin, but is generally limestone with
varying amounts of calcite, dolomite, anhydrite, halite, shale, and varying degrees of porosity
and permeability (Kinney et al., 1968). The San Andres Formation is underlain by the Glorieta
Sandstone, which varies in thickness from 0 to 750 feet (Havenor, 1968). The Gloricta
Sandstone is a fine-grained to very fine-grained, moderately well-cemented, well-sorted, clean
quartz sandstone that is generally gray to white or buff to yellow in color (Havenor, 1968). It
yields less water than the San Andres Formation, but is the principal aquifer in the extreme
western part of the Roswell Artesian Basin (Kinney et al., 1968). Presumably, the water supply
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wells drilled at the Former Atlas Missile Silo Sites are completed in the San Andres formation
(USACE, 1993).

3.2  Regional Hydrogeology

Several aquifers exist within the Roswell Artesian Basin; they generally coincide with the
structural regions previously described. Two distinct but closely related water systems within
the upper carbonate-evaporite member of the San Andres Formation lie within the Roswell
Artesian Basin. The first is a shallow aquifer, composed in part from alluvial fill, and the second
is an artesian aquifer. Quaternary unconsolidated gravel, sand, silt, and clay form alluvium that
lies unconformably above the Permian Rocks in the Roswell Artesian Basin. The quaternary
alluvium sequence is thinner on the north side of the Y-O Fault. An artesian aquifer occurs
beneath an aquitard, formed by the Queen Formation, in faulted eastward-dipping rocks at the
northwestern edge of a large depositional basin of Permian age. In general, groundwater flows
in a southeasterly direction across the basin. The Glorieta Sandstone is considered one of the
primary transport (recharge) units for the artesian aquifer (Havenor, 1968).

3.3  Meteorology

The region has a generally temperate climate. During the summer, from June through
September, rather frequent showers and thunderstorms deliver more than half of the annual
precipitation. The relative humidity ranges from 70 percent in early morning to 30 percent in the
mid-afternoon. Temperatures can be quite warm with readings of 100 degrees Fahrenheit (°F) or
higher on an average of 10 days per year. In July, temperatures range from 63 to 96°F.
Conditions in the fall consist of decreased rainfall, slight winds, and mostly clear skies. Cool
nights turn into warm days and the relative humidity is low. In October, temperatures range
from 41 to 75°F. Winter is marked by cold nights and temperate days. Zero or lower
temperatures occur only one day during an average winter. Winter is the season of least
precipitation. In January, temperatures range from 21 to 57°F. The spring is the driest season of
the year with respect to relative humidity. Winds increase in the spring, particularly from the
plateau areas of the west. On average, wind speed averages 25 miles per hour or more 60 days

per year, the majority of these days occur from February to May. In April, temperatures range
from 40 to 79°F (NWS, 1998).

34 Demographics and Land Use

Roswell is the largest city in the vicinity of Silo Sites 8 and 9. According to the 2000
U.S. Census (Census, 2000), 45,293 people reside in the City of Roswell, comprising
approximately 2.5 percent of New Mexico’s population. Chaves County has 61,382 residents
according to the 2000 U.S. Census. The City of Roswell, which is the county seat of Chaves
County, accounts for 74 percent of the county’s population. Some of the top employers in the
area include the Roswell Independent School District, Eastern New Mexico Medical Center, and
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the City of Roswell. Land use adjacent to the City of Roswell consists of dairy farming, cattle
ranching, and agricultural production (Census, 2000).

Silo Site 9 is situated just west of the Chaves County line, within Lincoln County.
Approximately 19,411 people reside in Lincoln County according to the 2000 U.S. Census.

Land use within this county consists primarily of cattle ranching and agricultural production
(Census, 2000).
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4.0 Soil Assessment

The soil assessment activities at Silo Sites 8 and 9 were designed to investigate potential releases
of hazardous constituents from the following potential source areas:

» Septic System and Associated Leachfield; herein after referred to as Septic Leachfield
¢ Sump Outfall
¢ Former UST Area

Soil assessment activities also included:

e Deep Soil Boring
e Background Soil Sampling

The soil assessment activities implemented to characterize each potential source area at
Silo Sites 8 and 9 are presented in Sections 4.1 and 4.2, respectively; analytical parameters are
presented in Section 4.3; soil sample procedures are summarized in Section 4.4; soil sample
results are documented in Section 4.5; and subsurface geology is described in Section 4.6. A
summary of soil samples collected during the ESI at Silo Sites 8 and 9 is presented in Table 4-1.

4.1  Source Area Characterization Activities Silo Site 8

41.1 Septic Leachfield

Four shallow leachfield soil borings (AHL8-1, AHL8-2, AHL8-3, and AHL8-4) were advanced
to approximately 9 to 14 feet bgs using hollow-stem auger drilling methods. Soil samples were
collected from the bottom of each soil boring (Photo 1). Soil boring locations were chosen along
a line parallel to the four clay vent pipes, as shown in Figure 4-1, and placed such that the soil
boring locations lie within the leachfield. This configuration was chosen to provide a
representative sampling scheme across the slope of the leachfield. Soil samples were collected
with a 2-inch, stainless-steel split-spoon sampler driven ahead of the 3.25-inch-diameter augers
(Photos 2 and 3) (Table 4-1). In order to characterize potentially hazardous constituents that may
have migrated into the subsurface, each sample was collected from the native material directly
beneath the leachfield. The soil samples were then collected from the brown native silt beneath
the chalky-white silt that comprises the leachfield. No organic vapors were detected with ficld-
screening methods, and no discolored soil was observed in the drill cuttings.

41.2  Sump Outfall

The termination of the clay outfall pipe for the Silo Site 8 sump system was located
approximately 80 feet south of the silo. A backhoe was used to unearth the sump outfall pipe,
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Table 4-1
Soil Sample Summary

Environmental Site Investigation: Former Atlas Missile Silo Sites 8 and 9

Roswell, New Mexico

Sample Sample Sample Depth
Location ID Number Date Sample Type (ft bgs) Analytical Methods?
Silo Site 8
Deep Borehole Samples
BH8-1 BH8-1-1 6/18/2004 Environmental Soil 45 VOC (EPA 8260B)
DBD81-1 | 6/18/2004 | Duplicate Soil of BH3-1-1 45 ﬁXS?;EE@jfggﬁodmed for Low Level PAH):
BH8-2 BH8-2-1 6/21/2004 Environmental Soil 45 TAL Metals (EPA 6010B/6020/7470A/7471A)
DBT8-2-2 6/21/2004 USACE Split of BH8-2-1 Soilt 45
EBD8-1 6/21/2004 Equipment Rinsate after BH8-2-1 N/A
BH8-3 BH8-3-2 6/22/2004 Environmental Soil 45
BH8-3-2 6/22/2004 MS/MSD Soil 45
Septic Leachfield Samples
AHL8 AHL8-1 6/28/2004 Environmental Soil 9.5-12 VOC (EPA 8260B)
AHLS-2 6/28/2004 | Environmental Soil 105-13 ﬁXﬁ‘fg&:‘gfﬁggﬁodmw for Low Level PAH)e
AHL8-2 6/28/2004 MS/MSD Soil 10.5-13 TAL Metals (EPA 6010B/6020/7470A/7471A)
AHLS8-3 6/28/2004 Environmental Soil 11-14
AHD8-1-1 6/28/2004 Duplicate Soil of AHL8-3 11-14
AHT8-1-2 6/28/2004 USACE Split of AHL8-3 Soilb 11-14
EBLS-2 6/28/2004 Equipment Rinsate after AHL8-3 N/A
AHL8-4 6/28/2004 Environmental Soil 9-12
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Table 4-1 (Continued)
Soil Sample Summary
Environmental Site Investigation: Former Atlas Missile Silo Sites 8 and 9
Roswell, New Mexico

Sample Sample Sample Depth
Location ID Number Date Sample Type (ft bgs) Analytical Methods?
Sump Outfall Samples
OFT8 OFT8-1 5/25/2004 Environmental Soil 1.0 VOC (EPA 8260B)
OFT8-2 512512004 Environmental Soil 1.0 ngC(:E(FE :@;fggﬁwmed for Low Level PAH)¢
OFD8-1-1 5/25/2004 Duplicate Soil of OFT8-2 1.0 TAL Metals (EPA 6010B/6020/7470A/7471A)
OFT8-1-2 5/25/2004 USACE Split of OFT8-2 Soilb 1.0
OFT8-3 5/25/2004 Environmental Soil 1.0
OFT8-5 5/25/2004 Environmental Soil 4.0
OFT8-6 5/25/2004 Environmental Soil 4.0
OFT8-6 5/25/2004 MS/MSD Soil 40
OFT8-7 5/25/2004 Environmental Soil 4.0
OFT8-8 5/25/2004 Environmental Soil 4.0
Background Samples
S8-BK1 S8-SS-BK-1 7/26/2004 Environmental Soil 0-0.25 TAL Metals (EPA 6010B/6020/7471A )
S8-BK2 $8-SS-BK-2 7/26/2004 Environmental Soil 0-0.25
58-SS-BK-2 7/26/2004 MS/MSD Soil 0-0.25
BKD8-2 7/26/2004 Duplicate Soil of S8-SS-BK2 0-0.25
BKT8-2 7126/2004 USACE Split of $8-SS-BK2 Soile 0-0.25
S8-BK3 S8-SS-BK-3 7/26/2004 Environmental Soil 0-0.25
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Table 4-1 (Continued)
Soil Sample Summary
Environmental Site Investigation: Former Atlas Missile Silo Sites 8 and 9
Roswell, New Mexico

Sample Sample Sample Depth
Location ID Number Date Sample Type (ft bgs) Analytical Methods?2
Silo Site 9
Deep Borehole Samples
BH9-1 BH9-1-1 7212004 Environmental Soil 245-250 VOC (EPA 8260B)
DBDY-1-1 71212004 Duplicate Soil of BH9-1-1 245-250 ﬁXSC(;E(IEAP/;ggg-(I:\ZIodiﬁed for Low Level PAH):
DBT9-1-2 7/2/2004 USACE Split of BH9-1-1 Soile 245-250 TAL Metals (EPA 6010B/6020/7470A/7471A)
Septic Leachfield Samples
AHL9 AHL9-1 6/28/2004 Environmental Soil 4-6 VOC (EPA 8260B)
AHD9-1-1 6/28/2004 Duplicate Soil of AHL9-1 4-6 EXS?E(E :%S;gg-ch;odiﬁed for Low Level PAH):
AHTY-1-2 6/28/2004 USACE Split of AHL9-1 Soile 4-6 TAL Metals (EPA 6010B/6020/7470A/7471A)
AHL9-2 6/28/2004 Environmental Soil 4-7
AHL9-2 6/28/2004 MS/MSD Soil 4-7
AHL9-3 6/28/2004 Environmental Soil 4-6
EBL9-2 6/28/2004 Equipment Rinsate after AHL9-3
AHLS-4 6/28/2004 Environmental Soil 4-6
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Table 4-1 (Continued)
Soil Sample Summary
Environmental Site Investigation: Former Atlas Missile Silo Sites 8 and 9
Roswell, New Mexico

Sample Sample Sample Depth
Location ID Number Date Sample Type (ft bgs) Analytical Methods2
Sump Outfall Samples
OFT9 OFT9-1 5/26/2004 Environmental Soil 0-0.5 VOC (EPA 8260B)
OFT9-2 5/26/2004 Environmental Soil 0-0.5 IEXS((:E(IE /}\3/;2872()7g-cl:v)lodiﬂed for Low Level PAH)e
OFDY-1-1 5/26/2004 Duplicate Soil of OFT9-2 0-0.5 TAL Metals (EPA 6010B/6020/7470A/7471A)
OFT9-1-2 5/26/2004 USACE Split of OFT9-2 Soilt 0-0.5
OFT9-3 5/26/2004 Environmental Soil 0-0.5
OFT9-4 5/26/2004 Environmental Soil 0-0.5
OFT9-5 5/26/2004 Environmental Soil 3.5
OFT9-6 5/26/2004 Environmental Soil 3
OFT9-6 5/26/2004 MS/MSD Soil 3
OFT9-7 5/26/2004 - Environmental Soil 25
OFT9-8 5/26/2004 Environmental Soil 2
Background Samples
S9-BK1 S9-SS-BK-1 7/26/2004 Environmental Soil 0-0.25 TAL Metals (EPA 6010B/6020/7471A )
S9-BK2 $9-SS-BK-2 - 7/26/2004 Environmental Soil 0-0.25
S9-BK3 S9-8S-BK-3 7/26/2004 Environmental Soil 0-0.25
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Table 4-1 (Continued)
Soil Sample Summary
Environmental Site Investigation: Former Atlas Missile Silo Sites 8 and 9
Roswell, New Mexico

Sample Sample Sample Depth
Location ID Number Date Sample Type (ft bgs) Analytical Methods2
Investigation-Derived Waste (Silo Sites 8 and 9)

Composite IDW-1 6/23/2004 Investigation-Derived Waste 10-108 TCLP VOC (EPA 1311/8260B)

BH8-1 TCLP SVOC (EPA 1311/8270C)

BH8-2 TCLP Metals (EPA 1311/6010B/7470A)

BH8-3

BH9-1 IDW-2 7/2/2004 Investigation-Derived Waste 10-250

BH8-4 IDW-3 7/11/2004 Investigation-Derived Waste 10-247 TCLP VOC (EPA 1311/8260B)
TCLP SVOC (EPA 1311/8270C)
TCLP Metals (EPA 1311/6010B/7470A)
Diesel Range Organics (EPA 8015 TPH/DRO)
Gasoline Range Organics (EPA 8015 TPH/GRO)

al.S. Environmental Protection Agency (EPA), 1986, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,* SW-846, 3rd ed., U.S. Environmental Protection Agency,
Washington, D.C.

BUSACE Split Samples shipped to the U.S. Army Corps of Engineers Omaha Laboratory, Omaha, Nebraska.

cKemron Environmental Services, 2003, “Standard Operating Procedure for the Analysis of Organic Analytes, Method 8270C for Low Level PAHs, SOP MSS03,” Kemron Environmental
Services, Marietta, Ohio.

bgs = Below ground surface.

DRO = Diesel Range Organics.

EPA = U.S. Environmental Protection Agency.
ft = Foot (feet).

GRO = Gasoline Range Organics.

ID = Identification.

MS/MSD = Matrix spike/matrix spike duplicate.
NA = Not applicable.

PAH = Polynuclear aromatic hydrocarbons.

SVOC = Semivolatile organic compound.

TAL = Target Analyte List,

TCLP = Toxicity Characteristic Leaching Procedure.
TPH = Total petroleum hydrocarbons.

USACE =U.S. Amy Corps of Engineers.

voC = Volatile organic compound.
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which was covered with approximately 1 foot of soil and cobbles. Once the sump outfall pipe
was exposed, a 16-square-foot area downgradient of the sump outfall was excavated so that the
surrounding soil horizon was approximately the same elevation as the bottom of the pipe. Three
soil samples (OFT8-1, OFT8-2, and OFT8-3) were collected from this soil horizon: one sample
from directly below the pipe, a second sample at approximately 1 foot downgradient of the pipe,
and a third sample from organic-rich soil material inside the clay pipe (Photo 4) (Table 4-1).
The area downgradient of the pipe was then excavated to 4 feet bgs and four soil samples
(OFT8-5, OFT8-6, OFT8-7, and OFT8-8) were collected from a deeper soil horizon (Photo 5) to
determine whether potentially hazardous constituents have migrated into subsurface soil
downslope of the sump outfall. No organic vapors were detected at outfall soil sample locations.

413 Former UST Area

In order to characterize potential impacts to subsurface soil from the former UST, a deep
borehole (BHS8-1) was advanced through the former UST area, and a soil sample was collected at
45 feet bgs (Table 4-1). Soil samples were collected from 2-inch, stainless-steel split spoons
driven into native soil (Photo 6). No organic vapors were detected with field-screening of the
soil samples.

414 Additional Deep Borehole Soil Sampling

Two additional deep boreholes (BH8-2, BH8-3) were advanced at Silo Site 8. One soil sample
was collected from each borehole from the vadose zone above the first encountered groundwater
at 45 feet bgs, in order to determine whether potentially hazardous constituents arc present. The
soil samples were collected from a 2-inch, stainless-steel split spoon driven into native soil
(Photo 6). No organic vapors were detected with field-screening of the soil samples. A fourth
deep borehole (BH8-4) was advanced north of BH8-1; however, due to the drilling method
required (mud rotary), a representative soil sample was not collected from BH8-4. The locations
of the boreholes advanced at Silo Site 8 are shown in Figure 4-1.

4.1.5 Background Soil Sampling

Background soil samples were collected for trace metal analysis to support geochemical
evaluations of metals in soil. Specifically, background soil samples were used for geochemical
modeling to aid in determining whether a detected trace metal is a contaminant or a naturally
occurring constituent. Background soil samples were collected within the boundary of the silo
site away from any of the potential contaminant source arcas. The three sample locations
(BKGS8-1, BKG8-2, and BKG8-3) are shown in Figure 4-1. At each sample location, a
composite sample was collected that consisted of five grab samples within an approximate
4-foot-square area. Each grab sample (S8-SS-BK-1, S8-SS-BK-2, and S8-SS-BK-3) was
collected from 0 to 3 inches bgs (Table 4-1). The grab samples from each location were passed
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through a No. 4 sieve to remove coarse material, homogenized in a stainless-steel bowl, and
transferred into a 4-ounce jar.

4.2 Source Area Characterization Activities for Silo Site 9

421 Septic Leachfield

Shallow leachfield soil boring locations (AHL9-1, AHL9-2, AHL9-3, and AHL9-4) were
selected to provide representative samples of the Silo Site 9 leachfield, while maintaining the
integrity of the leachfield components, which remain in their original locations. The four soil
borings, advanced 4 to 7 feet bgs, were placed just beyond and downslope of the presumed
boundary of the leachfield. Two of the soil borings were completed immediately south of the
leachfield boundary while the other two were completed parallel to the long axis, down-slope,
and west of the leachfield (Photo 7). Soil samples were collected from a 2-inch, stainless-steel
split-spoon sampler driven ahead of the 3.25-inch-diameter auger. Figure 4-2 presents the
sample locations relative to the leachfield.

422 Sump Outfall

The termination of the clay outfall pipe for the Silo Site 9 sump system was located
approximately 50 feet south of the silo (Figure 4-2). The sump outfall pipe and associated
cobbled French drain were discovered in their original configuration (not buried as these were at
Silo Site 8), gently sloping from the outfall pipe towards the south (Figure 4-2) (Photo 8).
Approximately 6 inches of cobbles on the surface of the French drain area were removed,
exposing the soil below for sample collection. Qutfall soil samples (OFT9-1, OFT9-2, OFT9-3,
and OFT9-4) were collected from immediately below the drip edge of the clay outfall pipe
(Photo 9), and downslope, beyond the edge of the pipe at distances of 5, 10, and 20 feet,
respectively. Upon collection of the first four samples, a backhoe was used to excavate a trench
from the clay outfall pipe extending southward approximately 20 feet (Photo 10). During
trenching activities, limestone bedrock was encountered at approximately 2 to 4 feet bgs. Outfall
soil samples (OFT9-5, OFT9-6, OFT9-7, and OFT9-8) were collected at the same distances from
the outfall pipe as the first four samples (0, 5, 10, and 20 feet), but at an average depth of
approximately 3.5 feet bgs along the side wall of the trench. Organic vapors were not detected in
outfall soil samples collected at Silo Site 9. '

423 Former UST Area

The lithology, shallow bedrock, at Deep Borehole BH9-1 did not permit the collection of soil
samples at multiple intervals as planned. One sample of limestone rock flour material (BH9-1-1)
was collected from approximately 240 to 250 feet bgs at BH9-1, directly from the cyclone into a
stainless-steel bowl. = The sample material was homogenized, and a representative
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sample was collected in an 8-ounce jar. EnCore® sample collection was not favorable at this
location due to the lithology. No organic vapors were detected with field-screening methods,
and no visible evidence of contamination was observed from this deep borehole.

4.24 Background Soil Sampling

Background soil samples were collected within the boundary of the silo site, away from any of
the potential source areas identified in the ESI. The three sample locations (BKG9-1, BKG9-2,
and BKG9-3) are shown in Figure 4-2. At each location, a composite sample was collected that
consisted of five grab samples within an approximate 4-foot-square area. Each grab sample
(S9-SS-BK-1, S9-SS-BK-2, and S9-SS-BK-3) was collected from O to 3 inches bgs (Table 4-1).
The grab samples from each location were passed through a No. 4 sieve, homogenized in a
stainless-steel bowl, and a representative sample was collected in a 4-ounce jar. Figure 4-2
provides the locations of Silo Site 9 background samples.

43  Analytical Parameters

Analytical procedures from EPA SW-846 (EPA, 1986) were used for the chemical analyses of
soil samples. Soil samples and field QC samples were submitted to Kemron Environmental
Services, Inc. (Kemron) in Marietta, Ohio, for laboratory analysis. The following analyses were
performed on all soil samples collected at both Silo Sites 8 and 9, with the exception of
background soil samples, which were analyzed for Target Analyte List (TAL) metals only.

Volatile organic compounds (VOC) by EPA Method 8260B
« Semivolatile organic compounds (SVOC) by EPA Method 8270C

» Polynuclear aromatic hydrocarbons (PAH) by EPA Method 8270C-Modified for Low
Level PAH

» TAL metals by EPA Methods 6010B/6020/7470A/7471A

o The laboratory also performed searches of mass spectra library files and reported the
top 10 tentatively identified compounds (TIC) for each VOC and SVOC analysis.

44  Sample Procedures and Documentation

EnCore® samplers were used to collect soil samples for VOC analysis where applicable. Both
4- and 8-ounce glass, wide-mouth jars were used for the collection of soil samples for analysis of
the other parameters (SVOCs, PAH, and TAL Metals). All sample containers were provided by
Kemron.

Sampling tools such as stainless-steel bowls, split-spoon samplers, and sieves were
decontaminated between sample locations and depths using a solution of tap water and
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Alconox®, followed by a final deionized water rinse. Sterile, disposable scoops were used
during soil homogenizing to reduce the risk of cross-contamination.

Upon filling each sample container, the sample was immediately placed into a laboratory-
provided cooler with ice. Shaw Environmental Inc. (Shaw) maintained custody of the samples at
all times until relinquished to Federal Express for priority overnight shipment to the laboratory.

Chain-of-custody documentation was electronically generated in the field using the EPA
software program, FORMS ([Field Operations and Records Management System] II Lite,
Version 5.1 (DynCorp, 2002) and placed in each cooler to accompany samples to Kemron.

Table 4-1 provides a summary of all soil samples collected during the ESI at Silo Sites 8 and 9.
Field documentation, including Field Activity Daily Logs, Soil Sample Collection Logs,
Calibrations Logs, and Chains-of-Custody Records are included in Appendix A of this report.

4.5 Soil Sample Results and Evaluation

To aid in the identification of potential hazardous constituents, soil sample results were
compared to previously determined evaluation criteria. The evaluation criteria were chosen as
the most conservative of either the NMED Soil Screening Levels (NMED, 2004), or the
EPA Region 6 Human Health Medium-Specific Screening Levels for residential exposure
(EPA, 2003). The evaluation criteria for soil samples are presented in Appendix B1. Table 4-2
summarizes the potentially hazardous constituents detected above evaluation criteria in the soil
samples collected at Silo Sites 8 and 9, which are discussed in the following sections. A table of
detected analytes in soil samples is included in Appendix B2, which presents the constituent
concentrations detected in soil samples collected during the ESI, as well as laboratory reporting
detection limits, method detection limits (MDL), laboratory and final data validation qualifiers.
Complete soil sample analytical results are available within the laboratory data reports in
Appendix F. Background soil sample results for Silo Sites 8 and 9 have been incorporated into a
Geochemical Evaluation, which is included in Appendix J.

4.5.1 Silo Site 8 Soil Sample Results

4.511 Former UST Area and Additional Deep Boreholes

Arsenic was detected at a concentration of 13.4 milligram(s) per kilogram (mg/kg) in the soil
sample collected from the 45-foot depth at Deep Borehole BH8-3 (BH8-3-2) (Table 4-2). No
other TAL metals, VOCs, or SVOCs were detected above evaluation criteria in soil samples
collected from any of the other deep boreholes.
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Table 4-2

Soil Analytical Results Exceeding Evaluation Criteria
Environmental Site Investigation: Former Atlas Missile Silo Sites 8 and 9
Roswell, New Mexico

Sample SI;;?II]e Analytical Final Evaluation | Reporting | Laboratory
Number (ft bgs) Method Analyte Result Units Qualifier Criteriab Limit MDL
Silo Site 8
Deep Borehole Samples
BH8-3-2 45 6020 Arsenic 134 mg/kg 3.9 0.756 0.378
Septic Leachfield Samples
AHLS8-4 9-12 6020 Arsenic 4.71 mg/kg 39 0.597 0.298
Sump Outfall Samples
OFD8-1-1¢ 1 8270C-MOD¢ Benzo(a)pyrene | 63.0 nalkg J 62 67.4 337

#(.S. Environmental Protection Agency (EPA), 1986, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3rd ed., U.S. Environmental Protection Agency,
Washington, D.C.
bEvaluation criteria are found in Appendix B1. Evaluation criteria were selected from either 1) New Mexico Environment Department (NMED), 2004, “Technical Background Document for
Development of Soil Screening Levels,” Revision 2.0, Hazardous Waste Bureau, New Mexico Environment Department, Santa Fe, New Mexico, 2) U.S. Environmental Protection Agency (EPA),
2003, “EPA Region 6 Human Heaith Medium-Specific Screening Levels,” electronic database maintained by Region 6, U.S. Environmental Protection Agency, Dallas, Texas, or 3) OHM
Remediation Services Corporation (OHM), 1997, “Final Background Soil Sampling Report, Former Walker Air Force Base (WAFB),” prepared for U.S. Army Corps of Engineers, Tulsa District,
TERC No. DACA-56-94-D-0020, Tulsa, Oklahoma.

°Field QC duplicate sample. Concentration in the primary sample did not exceed evaluation criteria.
9Modified for Low Level PAH.

bgs
ft
J

= Below ground surface.

= Foot (feet).

= The result is either an estimated quantity less than the reporting limit but
greater than the method detection limit or considered an estimate because
of some problem with associated quality control measures. The result is

still usable.

Hy/kg
MDL
mgrkg
PAH
Qc

= Microgram(s) per kilogram.
= Method detection limit,
= Milligram(s) per kilogram.

= Polynuclear aromatic hydrocarbons.

= Quality control.
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451.2 Septic Leachfield

The sample collected from the 9- to 12-foot bgs depth interval (AHL8-4) had an arsenic
concentration of 4.71 mg/kg, exceeding the evaluation criteria of 3.9 mg/kg (Table 4-2). No
other TAL metals, VOCs, or SVOCs were detected above evaluation criteria in soil samples
collected at the Silo Site 8 septic leachfield.

4513 Sump Outfall

Benzo(a)pyrene (BaP) was detected at an estimated concentration of 63 micrograms
(ng)/kilogram (kg) in one soil sample, collected from the outfall pipe (OFD8-1-1), exceeding the
evaluation criteria of 62 pg/kg (Table 4-2). This result was from a field QC duplicate. The
primary sample did not contain a BaP concentration above the evaluation criteria. VOCs and
metals were not detected above evaluation criteria in soil samples collected at the Silo Site 8
sump outfall.

452 Silo Site 9 Soil Sample Results

No analytical results exceeded evaluation criteria for soil samples collected from the Silo Site 9
septic leachfield, sump outfall, or deep borehole. Appendix B2 lists all analytes detected above
laboratory MDLs.

45.3 Tentatively Identified Compounds in Soil Samples

Kemron performed mass-spectra library searches during all VOC and SVOC analyses in an
attempt to identify nontarget compounds that may be present in the samples. Nontarget
compounds were identified in order to assess the presence of unanticipated, unknown, or exotic
compounds in soil at Silo Sites 8 and 9 in accordance with Section 3.2 and Table 3-1 of the
Quality Assurance Project Plan (Shaw, 2004, Appendix A, Part II). The identified, nontarget

compounds, referred to as TIC, for soil samples are listed along with estimated concentrations in
Table 4-3.

TIC were identified in one deep borehole soil sample (BH8-1-1) and two sump outfall soil
samples (OFT8-1 and OFT8-6) at Silo Site 8. TIC were identified in one deep borehole soil
sample and its field duplicate, two septic leachfield soil samples, and one leachficld field
duplicate at Silo Site 9. Standard chemical reference volumes were consulted to determine the
possible sources for the TIC. Possible TIC sources, with references footnoted, are also shown in
Table 4-3. Generally, the TIC shown are likely weathered, degraded fuel, other refined
hydrocarbons, or pesticide components. No evaluation criteria for the TIC were listed, and
comparison against the TIC estimated concentrations could not be made. The greatest estimated
concentrations for the TIC were in the low part(s)-per-million (ppm) range with most TIC
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Table 4-3

Tentatively Identified Compounds In Soil Samples
Environmental Site Investigation: Former Atlas Missile Silo Sites 8 and 9

Roswell, New Mexico

Estimated Chromatograph
Sample Analytical CAS Tentatively Identified Concentration | Retention Time
Number Method? Number Compound (ppm) (minutes) Possible Source for TIC
Silo Site 8
Deep Borehole Samples
BH8-1-1 8260B 141-78-6 ETHYL ACETATE 0.0432 7.454 Industrial solvent but also
naturally occurs from the
fermentation of plant sugarst
Sump Outfall Samples
OFT8-1 8270C 3179-47-3 2-PROPENOIC ACID, 8.30 13.8 Degradation product of
2-METHYL-, DECYL propenoic acid-based
iCi c,d
142905 | 2PROPENOIC ACID, 3.76 14.81 pestcides
2-METHYL-, DODEC
142-90-5 2-PROPENOIC ACID, 6.60 15.7
2-METHYL-, DODEC
OFT8-6 8270C 205-82-3 BENZO[JJFLUORANTHENE 0.292 19.84 Primary alkane component of
kerosene, diesel, fuel oil, and
other refined oil productse
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Table 4-3 (Continued)
Tentatively Identified Compounds In Soil Samples
Environmental Site Investigation: Former Atlas Missile Silo Sites 8 and 9
Roswell, New Mexico

Estimated Chromatograph
Sample Analytical CAS Tentatively Identified Concentration | Retention Time
Number Methoda Number Compound (ppm) (minutes) Possible Source for TIC
Silo Site 9
Deep Borehole Samples
BH9-1-1 8270C 112-95-8 EICOSANE 0.213 19.58 Primary alkane component of
k iesel, fuel oil, and
DBD9-1-1 | 8270C 56862-62-5 | 10-METHYLNONADECANE 0.221 19.58 thorvemed ol roducte
(duplicate of
BHO-1-1)
Septic Leachfield Samples
AHL9-1 82608 629-78-7 HEPTADECANE 0.012 15.05 Primary alkane component of
k , diesel, fuel oil, and
62199.06-8 | HEPTANE, 5-ETHYL-22,3- 0.015 15.38 other refined of productse
TRIMETHYL-
AHD9-1-1 82608 15869-86-0 | OCTANE, 4-ETHYL- 0.009 15.05
(duplicate of
AHL9-1)
62199-06-8 | HEPTANE, 5-ETHYL-2,2,3- 0.012 15.37
TRIMETHYL-
AHL9-4 8270C 61-54-1 1H-INDOLE-3-ETHANAMINE 2.990 15.13 Degradation product of

ethanamine-based pesticidesds

2U.S. Environmental Protection Agency (EPA), 1986, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846, 3rd ed., U.S. Environmental Protection Agency,
Washington, D.C.

bBisesi, M.S. Esters, 1994, In: Patty's Industrial Hygiene and Toxicology. 4th ed. Vol. Il. Toxicology. Part D. John Wiley & Sons, Inc., 1994, p. 2967-2971, 2977-2984.
Montgomery, J. H., 1991, Groundwater Chemicals Desk Reference Volume 2, Lewis Publishers, Chelsea, Michigan.
“Wood, A, 2004, Compendium of Pesticide Common Names (htip://www.alanwood.net/pesticides/index. htmi).
eMurphy, B. L. and R. D. Momison, 2002, Infroduction to Environmental Forensics, Academic Press, New York.
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Table 4-3 (Continued)

Tentatively Identified Compounds In Soil Samples

Environmental Site Investigation: Former Atlas Missile Silo Sites 8 and 9
Roswell, New Mexico

"Orme, S. and S. Kegley, 2004, PAN Pesticide Database, Pesticide Action Network, San Francisco, CA. <http:www.pesticideinfo.org>.
9Q0xford Dictionary of Chemistry 3rd Edition; Oxford University Press, 1996.

CAS = Chemical Abstracts Service.
ppm = Part(s) per million.
TIC = Tentatively identified compound.
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concentrations estimated at less than 1 ppm. In accordance with decision rules established in
Table 4-3 of the Quality Assurance Project Plan (Shaw, 2004), no further action regarding the
TIC is necessary.

4.6  Site-Specific Geology
4.6.1 Silo Site 8

Shallow subsurface geology consists of unconsolidated silty sand and fill from ground surface to
a depth of approximately 8 to 15 feet bgs. A reddish-brown to brown silty sand containing
occasional angular quartites and anhydrite nodules was observed in all deep boreholes
underlying the silty sand.

Underlying the silty sand in BHS8-1, a red silty clay with moderate plasticity was present to
45 feet bgs. Evaporite deposits with weathered quartz conglomerate were encountered from
45 to 70 feet bgs. A dark-red silty clay was encountered from 70 to 96 feet bgs with a
3-foot-thick limestone bed from 90 to 93 feet bgs.

A grey to red clay with varying amounts of quartz conglomerate was encountered from 32 to
105 feet bgs in Deep Boreholes BH8-2 and BH8-3. A limestone unit of unknown thickness was
encountered in Deep Boreholes BH8-2 and BHS-3 at depths of 105 and 102 feet bgs,
respectively.

Deep Borehole BH8-4 included silty sands and clays with occasional cobbles from 15 to
100 feet bgs. Anhydrite with thinly bedded clay and limestone were encountered to
247 feet bgs, the total depth of the borehole. Two limestone beds were encountered within the
upper portion of the anhydrite (100 to 120 feet bgs and 130 to 140 feet bgs, respectively). Deep
borehole logs for Silo Site 8 are included in Appendix C.

4.6.2 Silo Site 9

The geology beneath Silo Site 9 is based upon interpretation of Deep Borehole BH9-1. In the
vicinity of BH9-1 (former UST area), fill material exists in the top 10 feet. A 2-foot-thick
well-graded sand with gravel and rock fragments is deposited in contact with the top of the
competent limestone that was encountered at approximately 12 feet bgs.

The limestone exhibited alternating zones of less competent weathered sequences with thinly-
bedded finer material. At 200 feet bgs, the limestone becomes very competent, as evidenced by
slow drill rates, to 250 feet bgs, the total depth of the borehole. The soil boring log for BH9-1 is
included in Appendix C.
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Road cuts along US Highway 70/380, within a few miles of Silo Site 9, reveal numerous faults,
extensive folding, and deformation of the limestone in this region. Thin, (1 to 3 feet thick)
interbedded zones of silts and various soils can be seen within the limestone unit at a majority of
the road cuts.
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5.0 Groundwater and Silo Water Assessment

The ESI at former Atlas Missile Silo Sites 8 and 9 was performed to determine whether previous
DOD activities at the silo sites resulted in the release of potentially hazardous constituents in
groundwater. To accomplish this, BARCAD™ monitoring wells were installed in the deep
boreholes, and groundwater samples were collected and analyzed for hazardous constituents.
Groundwater was not encountered during drilling activities to the study boundary (250 feet bgs)
at Silo Site 9 (BH9-1); therefore, site investigation activities described in this section apply only
to Silo Site 8. Two nested BARCAD™ wells were installed in a deep borehole at the location of
the former UST area. Two more BARCAD™ monitoring wells were installed in deep boreholes
located northwest and southwest of the UST area in a triangular orientation, in order to determine
groundwater flow direction. A fourth deep borehole was advanced to 250 feet bgs in order to
satisfy the established study boundary. The following sections present the borehole
advancement techniques employed, BARCAD™ installation activities, BARCAD™ sampling
and field collection methods, and results of the BARCAD™ monitoring well sampling.
Table 5-1 provides a summary of groundwater samples collected during the ESI at Silo Site 8.

5.1  Borehole Advancement Techniques
5.1.1  Silo Site 8

Prior to commencement of drilling activities, limited surface preparation activities were
performed at Silo Site 8 to accommodate the drill rig and support vehicles. Preparation activities
included brush clearing, followed by fill and leveling activities with clean fill material
transported from an off-site source. Photo 11 shows the cleared area leading to and surrounding
deep borehole location BH8-3. '

Three deep boreholes, identified as Borehole 8-1 (BHS8-1), Borehole 8-2 (BHS-2), and
Borehole 8-3 (BHS8-3), were advanced to total depths ranging from 95 to 108 feet bgs
(Figure 4-1). Deep Borehole 8-4 (BH8-4) was advanced to a total depth of 247 feet bgs. The
selected drilling methods used to advance the deep boreholes were modified, based upon
subsurface geologic conditions encountered during advancement. Revised methods were
approved by USACE oversight, prior to implementation, and documented in a Field Work
Variance (FWV) (Appendix I).

BH8-1, located east of the silo in the former UST areca, was advanced using a Stratex® drill bit
with 9%-inch temporary steel casing to approximately 95 feet bgs (Figure 4-1). A perched
groundwater unit was encountered at 40 to 45 feet bgs, and a deecper groundwater unit was
encountered at the bedrock interface at 92 feet bgs.
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Table 5-1

Groundwater Sample Summary

Environmental Site Investigation: Former Atlas Missile Silo Sites 8 and 9
Roswell, New Mexico

Analytical Methods2
VOC (EPA 8260B) Filtered TAL
SVOC (EPA 8270C) Metals Total
Sample | PAH (EPA 8270C-MOD) (EPA Dissolved
Sample Sample Depth Unfiltered TAL Metals | 6010B/6020/ Solids
Well ID Number Date Sample Type (ftbgs) | (EPA 6010B/6020/7470A) 7470A) (EPA 160.1)

S8-MW1-A S8-MW1-A-1 8/30/2004 | Environmental Groundwater | 56.25-57.25 X

S8-MW1-A-2 8/30/2004 | Environmental Groundwater X
S8-MW1-B S8-MW1-B-1 8/30/2004 | Environmental Groundwater | 89.75-92.25 X

S8-MW1-B-2 8/30/2004 | Environmental Groundwater X
S8-MwW2 S8-MW2-1 8/31/2004 | Environmental Groundwater | 100.33-102.83

S$8-MwW2-1 8/31/2004 { MS/MSD Groundwater

S8-MW2-2 8/31/2004 | Environmental Groundwater

S8-MW2-2 8/31/2004 | MS/MSD Groundwater

S8-MWD1-A-1 8/31/2004 | Duplicate Groundwater of X

S8-MW2-1
S8-MWT1-A-2 8/31/2004 | USACE Split of S8-MW2-1 X
Groundwaterc

S8-MW3 S8-MW3-1 8/30/2004 | Environmental Groundwater | 102.50-105.00 X

S$8-MW3-2 8/30/2004 | Environmental Groundwater X
S8-MW4-A S8-MW4-A-1 8/30/2004 | Environmental Groundwater | 142.00-144.50 X X

$8-MW4-A-2 8/30/2004 | Environmental Groundwater X

AL/3-05/WP/USACE:R5596_Rev C.doc

842086.02.10.60.10 3/31/05 11:39 AM

0042



Table 5-1 (Continued)

Groundwater Sample Summary

Environmental Site Investigation: Former Atlas Missile Silo Sites 8 and 9
Roswell, New Mexico

Analytical Methods?
VOC (EPA 8260B) Filtered TAL
SVOC (EPA 8270C) Metals Total
Sample PAH (EPA 8270C-MOD)? (EPA Dissolved
Sample Sample Depth Unfiltered TAL Metals | 6010B/6020/ Solids
Well ID Number Date Sample Type (ftbgs) | (EPA 6010B/6020/7470A) 7470A) (EPA 160.1)
58-MW4-B $8-MW4-B-1 9/9/2004 Environmental Groundwater | 239.80-242.30 X X
S8-MW4-B-2 9/9/2004 Environmental Groundwater X
Silo 8 S8-SW1-1 8/31/2004 | Standing Silo Water 150 X X
7
C;’,‘;;i f S8-SW1-2 8/31/2004 | Standing Silo Water ‘ X
Silo 8 Bottom §8-Sw2-1 8/31/2004 | Standing Silo Water 165-170 X - X
15 ft column
S8-SW2-2 8/31/2004 | Standing Silo Water X
Silo Site 8 TownWellNorth-1 Water Supply 2004 X
North TownWellNorth-2 X
TownWellNorth-3 | 10/13/2004 X

2U.S. Environmental Protection Agency (EPA}, 1986, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846, 3rd ed., U.S. Environmental Protection Agency,
Washington, D.C.

bModified for Low Level PAH.
¢USACE split samples shipped to the U.S. Army Corps of Engineers Omaha Laboratory, Omaha, Nebraska.
Depth based upon approximate pump intake depth provided by the Lake Arthur Water Co-Op via phone conversation on October 11, 2004. Screened interval is unknown.

bgs = Below ground surface. MS/MSD = Matrix spike/matrix spike duplicate. USACE =U.S. Army Corps of Engineers.
EPA = U.S. Environmental Protection Agency. PAH = Polynuclear aromatic hydrocarbons. voc = Volatile organic compound.
ft = Foot (feet). SVOC = Semivolatile organic compound.
D = Identification TAL = Target Analyte List,
AL/3-05MVP/USACE:R5596_Rev C.doc 5‘3 842086.02.10.60.10 3/31/05 11:39 AM
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BHS8-2 and BH8-3 were placed northwest and southwest of the silo (Figure 4-1), respectively, in
order to determine groundwater flow direction. The deep boreholes were advanced using air-
rotary methods, with a roller bit and 9%-inch temporary steel casing driven to 85 feet bgs.
Beyond 85 feet bgs, the deep boreholes were drilled as open holes, utilizing the 8.5-inch roller
bit to 108 and 107 feet bgs, respectively. Photos 12 and 13 show the typical drill rig and setup
for the drilling activities. Groundwater was encountered at the bedrock interface in both BH8-2
and BHS-3.

A fourth deep borehole (BH8-4), located north of BH8-1, was advanced adjacent to the former
UST area to the study boundary of 250 feet bgs. Mud-rotary drilling methods were used to
install 9%-inch permanent steel casing to 105 feet bgs. The steel casing was advanced 5 feet into
shallow bedrock and cemented in place, which sealed off both the perched and bedrock interface
groundwater units. The remainder of the deep borechole was advanced, uncased to
247 feet bgs, through competent rock, with an 8.5-inch roller bit. A third groundwater unit was
encountered in the shallow bedrock between 120 and 185 feet bgs. Water production was
reduced significantly through a clay layer observed from 185 to 190 feet bgs, then increased

again below 190 feet bgs, which suggests a possible fourth groundwater unit within the deep
bedrock.

51.2 Silo Site 9

Limited surface preparation activities were performed in the vicinity of the planned deep
borehole location, at the former UST area, in order to accommodate the drill rig and support
vehicles (Photo 14). Surface preparation activities included brush clearing, followed by fill and
grading, with clean fill material delivered to the site.

One deep borehole (BH9-1) was advanced to the study boundary of 250 feet bgs at the former
UST area, cast of the silo (Figure 4-2). The Stratex® drilling method was used in an initial
attempt to drill BH9-1. The Stratex® proved unsuccessful in the shallow limestone bedrock
conditions; therefore, a second attempt was made a few feet north. This deep borehole was
advanced as an uncased open hole through competent limestone using an 8.5-inch roller bit,
following the installation of temporary casing to 15 feet bgs. Groundwater was not encountered
within the study boundary (250 feet bgs), and the deep borehole was abandoned by backfilling
with a cement grout.

52  BARCAD™ Monitoring Well Installation

A total of six BARCAD™ monitoring wells (S8-MW1-A, S8-MW1-B, S8-MW2, S8-MW3,
S8-MW4-A, and S8-MW4-B) were installed among four deep boreholes (BHS-1, BHS-2,
BH8-3, and BH8-4) at Silo Site 8 (Figure 5-1).
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The six BARCAD™ monitoring wells were completed at depths within the four potential water
bearing zones encountered during borehole advancement, as follows:

e Deep Borehole BHS-1 (nested BARCAD™ monitoring wells):
— S8-MWI-A completed at 57 feet bgs within the perched groundwater unit

— S8-MWI-B completed at 92 feet bgs within the bedrock interface groundwater unit

Deep Borehole BH8-2:

— S8-MW?2 completed at 103 feet bgs within the interface groundwater unit

Deep Borehole BHS-3:

— S8-MW3 completed at 105 feet bgs within the bedrock interface groundwater unit

Deep Borehole BH8-4 (nested BARCAD™ monitoring wells):
— S8-MW4-A completed at 145 feet bgs within the shallow bedrock unit
— S8-MW4-B completed at 242 feet bgs within the deep bedrock unit

Photo 15 shows a nested pair of BARCAD™ monitoring wells prior to wellhead completion.
Figure 5-1 shows the location of BARCAD™ monitoring wells installed at Silo Site 8, and
Table 5-2 summarizes BARCAD™ monitoring well specifications, including groundwater
elevations. Appendix D contains BARCAD™ monitoring well completion diagrams.

The BARCAD™ monitoring wells were installed under the supervision of AVM Environmental
Services, Inc. (AVM) of Grants, New Mexico. AVM was subcontracted by Shaw to supply the
BARCAD™ monitoring well materials and supervise WDC Exploration and Wells, Inc. during
installation. With the exception of one BARCAD™ monitoring well (S8-MW-1A) completed
with a 1-foot porous section, the remaining BARCAD™ monitoring wells were completed with
2.5-foot-long porous sections. Photo 16 shows a 2.5-foot-long porous section prior to
installation. Above the porous section, 1-inch Schedule 80 polyvinyl chloride (PVC) riser pipe
extended to the ground surface. The quantities and types of materials used for BARCAD™
monitoring well completion are not consistent for each BARCAD™ monitoring well and were
selected based upon subsurface conditions. Typical completion materials consisted of No. 60
silica sand filter pack, %-inch bentonite chips placed above the filterpack for seal material, and a
bentonite grout mix placed above the seal to ground surface. For BARCAD™ Monitoring Wells
S8-MW1-A and -B, nested within BH8-1, Nos. 8 to 12 silica sand was placed above the No. 60
sand for stability. In the nested BARCAD™ monitoring wells within BHS8-1 and BH8-4,
sufficient seal material was placed to ensure no hydraulic communication between groundwater
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Table 5-2

BARCAD™ Monitoring Well Location and Completion Information
Environmental Site Investigation: Former Atlas Missile Silo Sites 8 and 9
Roswell, New Mexico

Depth to
Top of Groundwater Total
Silo Site 8 Riser ft btor Groundwater | BARCAD™ | Borehole
Borehole Date of Completion Elevation (Gauged Elevation Interval Depth
ID WellID | Installation Zone Northing® | Easting® | (ft amsl) 8/30/04) (ft amsl) (ft bgs) (ft bgs)
BHE1 S8-MW1-A 6/20/04— Perched 729138.60 539555.30 | 3381.28 40.56 3340.72 56.25-57.25 .75
s8-Mw1.B | 6/21/04 Interface 72913840 | 539555.24 | 3380.80 48.07 333273 80.75-9225 |
BHS-2 SB-MW2 6/21/04 Interface 729235.40 539261.92 | 3379.27 45.92 3333.35 1 gggg— 107
BH8-3 SB-MW3 6/23/04 Interface 729070.43 539257.94 | 3377.71 44 .57 3333.14 18288— 107
S8-MWA-A Shallow 729196.70 539578.02 | 3385.27 51.23 3334.04 142.00-
BHE-4 7/12/04— Bedrock 144.50 47
7114/04 Deep Bedrock | 729196.62 | 53957821 | 338517 | 61.09 3324.08 239.80
$8-MW4-B
242.30
aState Plane Coordinate System, New Mexico East, NAD 83.
amsl! = Above mean sea level.
bgs = Below ground surface.
btor = Below top of riser.
ft = Foot (feef).
D = Identification.
NAD = North American Datum.
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units. The BARCAD™ monitoring well riser pipes were completed aboveground within
locking, protective steel casings (Photo 17). Appendix D presents BARCAD™ monitoring well
completion diagrams for the two single (S8-MW2 and S8-MW3) and two nested BARCAD™
(S8-MW1-A and -B and S8-MW4-A and -B) monitoring wells.

Following installation, the BARCAD™ monitoring wells were tested to ensure that they were
operating correctly. Each of the six BARCAD™ monitoring wells functioned properly after
installation.

5.3  Site-Specific Hydrogeology at Silo Site 8

Four possible groundwater units were encountered during drilling activities at Silo Site 8. The
depths and hydrogeologic setting of each unit are described as follows:

» A perched groundwater unit producing significant amounts of water during drilling
was encountered within the basin-fill deposits, ranging from 40 to 55 feet bgs in all
deep boreholes.

e A second groundwater unit ranging from 89 to 105 feet bgs was encountered at the
interface of the basin fill deposits and bedrock. '

o Two additional groundwater units were observed within the bedrock. A shallow
bedrock groundwater unit was encountered at 120 feet bgs and possibly the second
deeper bedrock groundwater unit was encountered at approximately 190 feet bgs.
The two bedrock groundwater units were separated by a red clay unit from 185 to
190 feet bgs. It is uncertain whether the shallow and deep borehole groundwater units
are separate units.

Based upon well records, the town of Lake Arthur’s two water supply wells at Silo Site 8 were
drilled to depths ranging from 1,020 to 1,069 feet bgs, with pumps set at 200 feet bgs.
Information regarding perforated intervals for the Lake Arthur Town Wells was not available.

A groundwater elevation map was constructed for the interface unit in three deep boreholes
(Figure 5-2). Groundwater flow direction in the interface unit is to the southeast, and
groundwater gradient across the site is approximately 0.0025 feet/foot. Table 5-2 summarizes
groundwater elevations, completion zones, and depth to water measurements collected during the
groundwater sampling activities.

94  Groundwater and Silo Water Sampling Activities and Methods

5.4.1  Well Gauging

Approximately one month after the BARCAD™ well sampling systems were installed, and
immediately prior to sample collection activities, Shaw gauged the depth to groundwater at each
BARCAD™ monitoring well to the nearest 0.01 feet using a well-sounder tape. The
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measurements were used to estimate the volume of water in the BARCAD™ riser pipe.
Table 5-2 presents the groundwater elevation data collected at Silo Site 8 during these activities.

542 BARCAD™ Monitoring Well Sampling Methodology

Groundwater analytical samples were collected from the six newly installed BARCAD™
monitoring wells at Silo Site 8. Figure 5-1 shows each sampling location. The BARCAD™
monitoring wells were sampled using a dedicated Y%-inch tube inserted into the
l-inch PVC riser pipe, down to a depth within a few inches above the porous section.
Compressed nitrogen gas was applied through a Y%-inch air line to the 1-inch well riser pipe with
the control of a regulator. Application of the compressed gas closed the check valve, located
above the porous section, which pushed the water column in the riser pipe to the surface through
the Y-inch discharge tubing. Once one volume of water was purged, the nitrogen gas was turned
off, opening the check valve so that groundwater could recharge the riser pipe. Samples were
collected directly from the Y-inch discharge tubing into the sample containers. Filtered water
samples were also collected by placing a 0.45-micron filter in line with the Y4-inch tubing. Photo
18 shows the sampling setup at one of the wells.

5.4.3 Silo Water Sampling Activities

Under subcontract to Shaw, Albuquerque Concrete Coring, Inc. cored through the silo door at
Silo Site 8 for access to the silo interior for gauging and sampling activities. Several attempts to
core through the door were unsuccessful due to imbedded hardened steel plates and 1Y%-inch-
diameter steel reinforcing bars. The 32-inch-thick reinforced concrete door was cored with a
diamond-impregnated, hollow-core barrel. Once the door was successfully cored, gauging and
sampling activities within the silo interior commenced.

AVM installed a temporary BARCAD™ monitoring well assembly within the silo water column
(Photo 19). The temporary assembly included a Y-inch air line in place of the typical 1-inch
PVC riser pipe. The BARCAD™ assembly was lowered into the silo with a safety rope to
within the top 15 feet of the silo water column. Once the BARCAD™ assembly was secured,
the “4-inch tubing waterline was purged using compressed nitrogen, and silo water samples were
collected. After sampling the upper 15 feet of the silo water column, the BARCAD™ assembly
was lowered into the bottom 15 feet of the silo water column. After securing the BARCAD™
assembly at this location, the water line was purged, and samples were collected (Photo 20). The
entire BARCAD™ assembly was then removed from the silo and the holes in the silo door were
patched flush to the surface with nonshrink grout, prior to leaving Silo Site 8.

5.44 Lake Arthur Water Supply Well Sampling

At the direction of the USACE, samples were collected from one of the two water supply wells
in the town of Lake Arthur, located at Silo Site 8. Water is pumped from these two wells to an
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adjacent chlorine treatment system; however, the samples were collected directly from the
wellhead prior to chlorination. While the pump was in operation, water was collected from a
brass sample port attached to a PVC union on the wellhead of the well, identified as Town Well
North. The Town Well North pump had been operating for at least 20 minutes prior to sample
collection. The sample flow was controlled to allow low flow through a short piece of dedicated
tubing directly into the sample container. The town well was sampled twice, at an approximate
one-month interval. Groundwater quality parameters were measured during the second sampling
event.

5.4.5 Field Procedures and Methods

Groundwater quality measurements (pH, specific conductivity, turbidity, dissolved oxygen,
temperature, and oxidation-reduction potential) were collected during BARCAD™ monitoring.
Water quality readings were obtained from sensors in a closed, flow-through cell using a
Horiba™ U-22 water quality meter. The instrument sensors were checked, calibrated, and
documented to be operational prior to purging activities (Appendix A4). Table 5-3 provides the
groundwater quality measurements from BARCAD™ monitoring wells at Silo Site 8.

All groundwater samples were collected by filling the laboratory-provided sample bottles. The
filtered fraction sample for TAL metals was passed through a 0.45-micron, disposable filter
cartridge directly into sample containers. Upon filling each container, the sample was
immediately placed into a laboratory-provided cooler with ice. Shaw maintained custody of the
samples at all times, until relinquished to Federal Express for overnight shipment to the
laboratory.

Chain-of-custody documentation was electronically generated in the field, using the EPA
software program “FORMS II Lite, Version 5.1” (DynCorp, 2002), and placed in each cooler to
accompany samples to the laboratory. Sample collection logs were completed for each collected
sample (Appendix A4).

5.5  Analytical Parameters

Analytical procedures from EPA SW-846 (EPA, 1986) were used for the chemical analyses of
parameters in the groundwater samples collected. Water samples were submitted to Kemron for
the following analyses.

* VOCs by EPA Method 8260B
e SVOCs by EPA Method 8270C
« PAH by EPA Method 8270C-Modified for Low Level PAH
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Table 5-3

Water Quality Field Measurements
Environmental Site Investigation: Former Atlas Missile Silo Sites 8 and 9

Roswell, New Mexico

Purge Dissolved Specific
Silo Site 8 Measurement | Volume Oxygen ORP Conductance | Temperature | Turbidity
Location ID Date (liters) (mglL) (mVv) | pH (mS/cm) (°C) (NTU) Comment
S8-MW1-A 08/30/2004 1.2 4.04 112 7.81 3.60 20.82 7.5 N/A
S8-MW1-B 08/30/2004 55 1.62 104 7.58 3.10 20.01 0 N/A
S8-Mw2 08/31/2004 6.0 1.06 194 6.88 3.29 18.98 0 N/A
S8-MW3 08/30/2004 7.1 1.49 102 7.60 3.37 19.70 28.7 N/A
S8-MW4-A 08/30/2004 8.8 0.26 73 7.46 222 20.74 9.4 N/A
S8-MW4-B 08/30/2004 21.31 1.84 119 7.88 314 20.10 31 N/A
Upper 15-foot silo 08/31/2004 2.750 0.75 -203 9.19 28.2 21.99 0 Strong
water column hydrocarbon odor,
slight sheen
Bottom 15-foot silo | 08/31/2004 29 1.78 -287 9.43 324 2147 56 Strong
water column hydrocarbon odor,
slight sheen
TownWeliNorth-3 10/13/2004 N/A 0.32 -74 7.25 1.06 23.9 3.3 Clear
°C = Degrees Celsius.
iD = [dentification.
mg/L = Milligram(s) per liter.
mS/cm = Millisiemens per centimeter.
mV = Millivolts.
NA = Not applicable.
NTU = Nephelometric turbidity untt.
ORP = Oxidation Reduction Potential.
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» TAL metals by EPA Methods 6010B/6020/7470A (filtered and unfiltered)

o The laboratory performed searches for mass spectra library files and reported the top
10 TICs for each VOC and SVOC analysis.

+ Additional analyses were performed for total dissolved solids (Method 160.1) for four
samples.

5.6  Groundwater and Silo Water Sample Results and Evaluation

To aid in the identification of potential hazardous constituents, selected evaluation criteria were
established representing the more conservative standard of either the New Mexico Water Quality
Control Commission (NMWQCC) groundwater standards (NMWQCC, 2002), or the EPA’s
National Primary and Secondary Drinking Water Regulations Maximum Contaminant Levels
(EPA, 2001). Appendix B1 lists the evaluation criteria used for groundwater results. The
following sections discuss the groundwater and silo water sample results that exceeded
evaluation criteria.

5.6.1 Groundwater Sample Results

BARCAD™ Monitoring Well S8-MW1-A, completed in the perched unit at 56 feet bgs, had
concentrations of lead (0.0503 milligram(s) per liter [mg/L]) and antimony (0.0585 mg/L) in the
unfiltered sample exceeding evaluation criteria of 0.015 and 0.006 mg/L, respectively. Lead and
antimony did not exceed evaluation criteria in the filtered groundwater sample. VOCs, SVOCs,
and PAH were not detected above evaluation criteria in any groundwater sample collected from
Silo Site 8.

Manganese and aluminum were detected above evaluation criteria in all groundwater samples
collected at Silo Site 8. The maximum manganese and aluminum concentrations were detected
in BARCAD™ Monitoring Well S8-MW1-A at 0.531 and 32.8 mg/L, respectively. Evaluation
criteria of 0.05 mg/L for manganese and aluminum are secondary EPA drinking water standards
and are not enforceable. '

Various other metal concentrations detected in groundwater samples from BARCAD™
Monitoring Wells S8-MW4-A and S8-MW4-B exceeded evaluation criteria.  BARCAD™
Monitoring Wells S8-MW4-A and S8-MW4-B are completed at 142 and 239 feet bgs,
respectively. Results for total dissolved solids (TDS) samples collected from BARCAD™
Monitoring Wells S8-MW4-A and S8-MW4-B were 98,200 and 34,100 mg/L, respectively.
According to the NMWQCC Regulations (Section 20.6.2 New Mexico Administration Code
[NMAC]), standards for groundwater do not apply to groundwater with TDS concentrations
greater than 10,000 ppm; therefore, metal results from these BARCAD™ monitoring wells are
not discussed. Table 5-4 lists analyte concentrations in excess of evaluation criteria.
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Table 5-4

Groundwater and Silo Water Results Exceeding Evaluation Criteria

Environmental Site Investigation: Former Atlas Missile Silo Sites 8 and 9
Roswell, New Mexico

Sample Total or
Sample Depth Analytical Dissolved Evaluation Reporting Laboratory
Number (ft bgs) Parameters? Sample® Analyte Result Units Criteriac Limit MDL
Silo Site 8
BARCAD™ Monitoring Well Samples
S8-MW1-A-1 56.25- 60108 Total Aluminum 328 mg/L 0.05 0.100 0.05
5725 fron 21.2 mg/L 03 0.0400 0.02
Lead 0.0503 mg/L 0.015 0.00500 0.0025
Manganese 0.531 mg/L 0.05 0.0100 0.001
6020 Antimony 0.0585 mg/L 0.006 0.00100 0.0005
S8-MW1-A-2 6010B Dissolved Aluminum 0.173 mg/L 0.05 0.100 0.05
Manganese 0.0996 mg/L 0.05 0.0100 0.001
S8-MW1-B-1 89.75- 6010B Total Aluminum 0.223 mg/L 0.05 0.100 0.05
9225 Manganese 0.107 mg/L 0.05 0.0100 0.001
S8-MW1-B-2 60108 Dissolved Aluminum 0.153 mg/L 0.05 0.100 0.05
Manganese 0.106 mg/L 0.05 0.0100 0.001
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Table 54 (Continued)

Groundwater and Silo Water Results Exceeding Evaluation Criteria
Environmental Site Investigation: Former Atlas Missile Silo Sites 8 and 9
Roswell, New Mexico

Sample Total or
Sample Depth Analytical Dissolved Evaluation Reporting Laboratory
Number (ft bgs) Parametersa Sample® Analyte Result Units Criteria¢ Limit MDL
BARCAD™ Monitoring Well Samples {Continued)
S8-Mw2-1 100.33- 60108 Total Aluminum 0.142 mg/L 0.05 0.100 0.05
102.83
0 Manganese 0.102 mg/L 0.05 -0.0100 0.001
S8-MWD1-A-1 60108 Total Aluminum 0.149 mg/L 0.05 0.100 0.05
(Duplicate of
S8-MW2-1) Manganese 0.105 mg/L 0.05 0.0100 0.001
S8-Mw2-2 6010B Dissolved Aluminum 0.156 mg/L 0.05 0.100 0.05
Manganese 0.0953 mg/L 0.05 0.0100 0.001
S8-MW3-1 102.50- 60108 Total Aluminum 0.760 mg/L 0.05 0.100 0.05
105.00
Manganese 0.197 mg/L 0.05 0.0100 0.001
S8-MW3-2 6010B Dissolved Aluminum 0.201 mg/L 0.05 0.100 0.05
Manganese 0.179 mg/L 0.05 0.0100 0.001
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Table 5-4 (Continued)

Groundwater and Silo Water Results Exceeding Evaluation Criteria
Environmental Site Investigation: Former Atlas Missile Silo Sites 8 and 9
Roswell, New Mexico

Sample Total or
Sample Depth Analytical Dissolved Evaluation Reporting Laboratory
Number {ft bgs) Parameters® Sampleb Analyte Result Units Criteriac Limit MDL
BARCAD™ Monitoring Well Samples (Continued)
S8-MW4-A-1 142.00- 6010B Total Aluminum 286 mg/L 0.05 0.100 0.05
144.50 Arsenic 0.175 mg/L 0.05 0.00400 0.002
fron 42.3 mg/L 0.3 0.0400 0.02
Lead 0.0399 mg/L 0.015 0.00500 0.0025
Manganese 1.07 mg/L 0.05 0.0100 0.001
6020 Antimony 0.105 mg/L 0.006 0.00100 0.0005
Selenium 0.0550 mgiL 0.05 0.0100 0.005
160.1 TDS 98,200 mg/L 10,000 1000 500
58-MW4-A-2 6010B Dissolved Aluminum 1.85 mg/L 0.05 0.100 0.05
Arsenic 0.149 mg/L 0.05 0.00400 0.002
Manganese 0.476 mg/L 0.05 0.0100 0.001
6020 Selenium 0.0645 mg/L 0.05 0.0100 0.005
58-MW4-B-1 239.80- 60108 Total Aluminum 1.28 mg/L 0.05 0.500 0.25
24230 Manganese 0.462 mg/L 0.05 0.0100 0.001
160.1 TDS 34,100 mg/L 10,000 1000 500
S8-MW4-B-2 6010B Dissolved Aluminum 0.596 mg/L 0.05 0.100 0.05
Manganese 0.417 mg/L 0.05 0.0100 0.001
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Table 5-4 (Continued)

Groundwater and Silo Water Results Exceeding Evaluation Criteria
Environmental Site Investigation: Former Atlas Missile Silo Sites 8 and 9
Roswell, New Mexico

Sample Total or
Sample Depth Analytical Dissolved . Evaluation Reporting Laboratory
Number (ft bgs) Parameters? Sampleb Analyte Resuit Units Criteriac Limit MDL
Silo Water Samples
S8-SW1-1 150 60108 Total Aluminum 0.288 mg/L 0.05 0.100 0.05
Manganese 0.153 mg/L 0.05 0.0100 0.001
160.1 DS 16,900 mg/L 10,000 200 100
S8-SW1-2 6010B Dissolved Aluminum 0.241 mg/L 0.05 0.100 0.05
Manganese 0.100 mg/L 0.05 0.0100 0.001
$8-SW2-1 165-170 60108 Total Aluminum 0.383 mg/L 0.05 0.100 0.05
Manganese 0.244 mg/L 0.05 0.0100 0.001
160.1 TDS 20,100 mg/L 10,000 1000 500
S8-SW2-2 60108 Dissolved Aluminum 0.272 mg/L 0.05 0.100 0.05
Manganese 0.236 mg/L 0.05 0.0100 0.001

#U.S. Environmental Protection Agency (EPA), 1986, “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3rd ed., U.S. Environmental Protection Agency,

Washington, D.C.

bTotal = Unfittered samples.

*Evaluation Criteria are found in Appendix B1. Evaluation criteria were selected from either 1) U.S. Environmental Protection Agency (EPA), 2001, “National Primary Drinking Water
Regulations,” Office of Water, U.S. Environmental Protection Agency, Washington, D.C. or 2) New Mexico Water Quality Control Commission (NMWQCC), 2002, “New Mexico Water Quality
Control Commission Regulation,” Section 20.6.2 of the New Mexico Administrative Code, New Mexico Water Quality Control Commission, Santa Fe, New Mexico.

bgs = Below ground surface .
Dissolved = Samples collected through a 0.45 micron filter.
ft = Foot (feet).
MDL = Method detection limit.
mg/L = Milligram(s) per liter.
DS = Tofal dissolved solids.
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Draft Final Preliminary Assessment Report—Former WAFB Atlas “F” Missile Silo 8, Property No. KO6NM0486

4.1.3 Former UST Area

One soil sample was collected 45 feet bgs in the former UST area at the site. Organic vapors
were not detected with field-screening methods (Ref. 2, pp. 29, 32). The analytical results from
the soil sample did not exceed the evaluation criteria (Ref. 2, p. 33).

The TIC ethyl acetate was identified in the soil sample. In accordance with the site investigation
quality assurance plan, no further action was necessary regarding the TIC (Ref. 2, pp. 35-36, 39).

4.1.4 Additional Soil Sampling

Soil samples were collected 45 feet bgs from two deep boreholes drilled to the west of the
concrete silo pad. No organic vapors were detected with field-screening methods (Ref. 2, pp. 28-
29).

Arsenic was detected at a concentration of 13.4 mg/kg in one of the soil samples. No other TAL
metals, VOCs, or SVOCs were detected above evaluation criteria in the soil samples collected
from the deep boreholes (Ref. 2, p. 33).

4.1.5 Groundwater and Silo Water Sampling

Six monitoring wells were installed in the four deep boreholes at the site. The borehole in the
former UST area had nested wells completed within groundwater zones at 57 feet bgs and 92 feet
bgs. Nested wells were also completed in groundwater zones in the borehole immediately north
of the former UST area at 145 feet bgs and 242 feet bgs. One well was completed at 103 feet bgs
northwest of the former UST area and another well was completed at 105 feet bgs southwest of
the former UST area (Ref. 2, pp. 45-46).

The well at 57 feet bgs in the former UST area had concentrations of lead at 0.0503 milligrams
per liter (mg/L) and antimony at 0.0585 mg/L in the unfiltered sample, which exceeded the
evaluation criteria of 0.015 and 0.006 mg/L, respectively. Lead and antimony did not exceed
evaluation criteria in the filtered groundwater sample. Manganese and aluminum were detected
above evaluation criteria in all groundwater samples collected at the site. VOCs, SVOCs, and
PAH were not detected above evaluation criteria in any groundwater samples collected from the
site (Ref. 2, p. 53).

The established evaluation criteria are not applicable to the standing water in the silo, but silo
water sample results were compared to the evaluation criteria. Manganese and aluminum
concentrations were detected above evaluation criteria in the two silo water samples at 0.244
mg/L and 0.383 mg/L, but VOCs, SVOCs, and PAH were not detected above evaluation criteria.
It should be noted that the silo water is not considered a domestic water supply (Ref. 2, p. 58).

42  PROPOSED PROJECTS

No additional HTRW and CON/HTRW projects are proposed.
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Appendix B2 présents all detected compounds in groundwater samples, and Appendix F2
contains complete analytical laboratory reports.

5.6.2  Silo Water Sample Results

The established evaluation criteria are not applicable to the standing water in the silo; however,
the silo water sample results are compared to the evaluation criteria here for discussion purposes
only. VOCs, SVOCs, and PAH were not detected above evaluation criteria in silo water
samples. Manganese and aluminum concentrations were detected above evaluation criteria in silo
water samples at maximum concentrations of 0.244 and 0.383 mg/L, respectively. TDS results
for both unfiltered silo water samples (S8-SW1-1 and S8-SW2-1) were 16,900 and 20,100 mg/L,
respectively. Silo water is not considered a domestic water supply and will not be considered for
domestic supply in the future; therefore, no further action is necessary.
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6.0 Survey Activities

6.1  GPS Survey

Two levels of surveying were conducted at Silo Sites 8 and 9. An overall site survey was
conducted prior to commencement of drilling and sampling activities in order to locate and
identify site features, as they currently exist. Locations of site features, such as small concrete
structures or debris, were mapped as point coordinates. Linear data were mapped for features
such as the outline of the evaporation ponds, circular water tank pads, and the rough outline of
the former UST excavation depression. Point coordinates and linear definitions of site features
were surveyed with a Trimble Pro XRS GPS unit that recorded horizontal coordinates in latitude
and longitude, referenced to the North American Datum (NAD) of 1927 (Photo 21). Horizontal
and vertical data were corrected in three-dimensional real time, at the time of mapping from base
station correction signals. GPS data were converted to the State Plane Coordinate System
(SPCS) New Mexico East Zone, (NAD 83), with Trimble Pathfinder Office Software. Results of
the GPS Survey are presented in Figures 4-1 and 4-2.

6.2  Civil Survey

Upon completion of BARCAD™ monitoring well installation and sample collection activities, a
civil survey was conducted by Landmark Surveying, a licensed New Mexico surveyor, to
accurately locate BARCAD™ monitoring wells, soil borings, and soil sample locations. The
civil survey was performed with a Rascal® 8-Channel Real Time Kinematic Surveying System
and a Zeiss® Automatic Level. Horizontal coordinates were recorded in the SPCS New Mexico,
East Zone, referenced to the NAD 83. Vertical elevations were referenced to the U.S. Coast and
Geodetic Survey’s 1988 National Geodetic Vertical Datum. Elevations, in feet amsl, for
BARCAD™ monitoring wells were measured to the top of the PVC riser pipe and at ground
surface. Surveyed points were tied to a known benchmark at each silo site. Civil survey data for
the BARCAD™ monitoring wells, deep boreholes/soil borings, and soil sample locations are
incorporated in Figures 4-1 and 4-2. Table 5-2 presents the BARCAD™ monitoring well survey
data.
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10.0 Summary and Recommendations

The objectives of the ESI are as follows:

¢ Determine whether or not previous DOD activities at the Former Atlas Missile Silo
Sites resulted in the presence of chemicals at concentrations that may impact human
health and the environment

» Identify potentially hazardous constituents that may have migrated from the Former
Atlas Missile Silo Sites to the surrounding soil and/or groundwater, and determine
whether any detectable constituents present at concentrations above evaluation criteria
can be attributed to past DOD activities.

o Determine the presence of potentially hazardous constituents at three potential source
areas, at each silo site. Potential contaminant source arecas include soil and
groundwater surrounding the silo to a depth of approximately 250 feet bgs (including
standing water within the silo), the septic tank leachfields, and the silo sump outfall
areas for silo sump discharge.

To accomplish these objectives, soil and groundwater samples were collected and analyzed for
potentially hazardous constituents. This section presents a summary of the soil and groundwater
assessments and provides recommendations based upon these findings.

10.1  Summary

10.1.1 Silo Site 8
Soil Assessment Summary

The soil assessment investigated potential releases of hazardous constituents to surface and
subsurface soil from the following potential contaminant source areas:

» Septic Leachfield
* Sump Outfall
o Former UST Area

Arsenic concentrations exceeded evaluation criteria (3.9 mg/kg) in samples collected from Deep
Borehole BH8-3 (45 feet bgs) and the septic leachfield soil boring AHL8-4 (9 to 12 feet bgs) at
concentrations of 13.4 and 4.71 mg/kg, respectively. BaP was detected at an estimated
concentration of 63 pg/kg, slightly exceeding the evaluation criteria of 62 pg/kg, in the duplicate
soil sample collected from material in the sump outfall pipe; however, the primary sample result
for BaP was below evaluation criteria. No analytes were detected above the evaluation criteria in
the soil sample collected from the deep borehole (BHS-1) advanced through the former UST
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area. No other VOCs, SVOCs, or PAH, were detected at concentrations exceeding evaluation
criteria in soil samples collected during the ESI at Silo Site 8.

Given the geologic setting of Silo Site 8, where basin fill deposits overlay evaporates (anhydrite
and limestone), it is not uncommon to find naturally occurring arsenic levels at slightly elevated
concentrations. To demonstrate that arsenic levels detected during the ESI are naturally
occurring, a geochemical evaluation was performed on soil samples collected at Silo Site 8. The
geochemical evaluation of arsenic in soil involved correlating detectable concentrations of
arsenic to iron. Soil samples with higher arsenic concentrations also contained higher iron
concentrations, indicating naturally occurring conditions. Appendix J discusses arsenic in soil
and the geochemical methods used in the evaluation.

Based upon soil sample results, there have been no impacts to soil from the potential source
areas at Silo Site 8.

Groundwater Assessment
Four potential groundwater units were encountered during deep borehole advancement at Silo
Site 8 as follows:

A perched groundwater unit encountered within the basin fill deposits ranging from
40 to 55 feet bgs

e A second groundwater unit at the interface of the basin fill deposits and bedrock
ranging from 89 to 105 feet bgs

* A shallow bedrock groundwater unit encountered at 120 feet bgs

A potential deep bedrock groundwater unit encountered at 190 feet bgs

Based upon recharge rates during sampling and observations made during drilling, the deep
bedrock groundwater unit produces less water than the other three identified groundwater units.
Groundwater flow direction in the interface groundwater unit is to the southeast.

In order to determine whether groundwater has been impacted, BARCAD™ monitoring wells
were completed in each of the groundwater units. Both filtered and unfiltered samples were
collected. Lead (0.0503 mg/L) and antimony (0.0585 mg/L) were detected at concentrations
exceeding evaluation criteria (0.015 and 0.006 mg/L, respectively) in the unfiltered groundwater
sample collected from BARCAD™ Monitoring Well S8-MW-1A, completed in the perched unit.
The NMWQCC Regulations, Section 20.6.2.3103, state that standards shall apply to the
dissolved portion of the contaminant. Therefore, based upon the filtered sample results
(dissolved), lead and antimony concentrations were below evaluation criteria. Manganese and
aluminum were detected above evaluation criteria (0.05 and 0.05 mg/L) in all groundwater units
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at Silo Site 8. The maximum manganese and aluminum concentrations were detected in
BARCAD™ Monitoring Well S8-MWI1-A at 0.531 and 32.8 mg/L, respectively. Evaluation
criteria for these metals are unenforceable secondary standards and no further action is
recommended, in accordance with the established DQOs (Shaw, 2004). Various other metals
were detected above evaluation criteria in groundwater samples collected from the shallow
bedrock groundwater unit (S8-MW-4A) and deep bedrock groundwater unit (S8-MW-4B). TDS
results for these BARCAD™ monitoring wells were well above the NMWQCC standard of
10,000 mg/L; therefore, groundwater standards are not applicable, and no further action is
recommended in accordance with the established DQOs (Shaw, 2004).

TDS results for both unfiltered silo water samples (S8-SW1-1 and S8-SW2-1) were 16,900 and
20,100 mg/L, respectively. Silo water is not considered a domestic water supply and will not be
considered for domestic supply in the future; therefore, no further action is necessary.

10.1.2 Silo Site 9 A

There were no analytes detected in the soil samples collected at Silo Site 9 exceeding
evaluation criteria. Groundwater was not encountered at Silo Site 9 within the study boundary
(250 feet bgs). No further action is recommended in accordance with the established DQOs
(Shaw, 2004).

10.2 Recommendations

Based upon the results of field activities and a review of the ESI analytical data, the following
recommendations are proposed for each silo site.

10.2.1 Silo Site 8

Metals detected in soil samples at concentrations exceeding evaluation criteria were determined
to be naturally occurring and not indicative of contamination. Metals in groundwater samples
from the perched groundwater unit exceeding evaluation criteria, are not indicative of
contamination, and most likely represent natural conditions. TDS in the bedrock groundwater
units and silo water indicate that they are not a potable water source, and will not be used as a
potable water source in the future; therefore, no further action is recommended for Silo Site 8 in
accordance with the established DQOs (Shaw, 2004).

10.22 Silo Site 9

No analytes were detected in soil samples at Silo Site 9 exceeding evaluation criteria.
Groundwater was not encountered at Silo Site 9 to the study boundary of 250 feet bgs.
Subsurface conditions consisted of limestone bedrock to 250 feet, making migration of any

potential contaminants to the groundwater table unlikely; therefore, no further action is
recommended for Silo Site 9 in accordance with the established DQOs (Shaw, 2004).
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7.0 Silo No. 8

7.1 Site Background

7.1.1 Site Description ‘

The Silo No. 8 site is located approximately 30 miles southeast of Roswell, New Mexico, along
Highway 285. Elevation at the h‘ighway is approximately 3360 feet amsl and gently climbs to
approximately 3,375 feet amsl at the site an estimated 0.25 mile from the highway (Corps, 1993).

A site map showing the current features and layout of the site is shown on Figure 6.

7.1.2 Site History

The DoD acquired approximately 250 acres for site development. The actual missile facility
consisted of approximately 6 acres including a road easement. The DoD installed three
1,130-foot water wells on the site. The current site owner, the Lake Arthur Water Conservation
Cooperative, uses two of the wells to supply water to the Lake Arthur Community. The Lake
Arthur Water Conservation Cooperative samples the wells quarterly and sends the samples for
analysis to a state-authorized laboratory in Clovis, New Mexico. Water sample results indicated
no unacceptable levels of contaminants as defined by State and Federal drinking water quality
criteria. The LCC and silo entrances remain sealed, but the silo is known to contain water
(Corps, 1993).. Figure 6 is a site location mép for Silo No. 8 showing the features and layout of
the site.

7.1.3 Summary of Field Investigations
The following field activities took place at Silo No. 8.

* April 1994—Four test borings were advanced and soil samples were collected.

* August 1994—A deep soil boring was advanced and completed as a monitoring
well (MW-8).

* August 1995—A groundwater sample was collected from MW-8.
* September 1995—A silo water sample was collected.

* September 1996—A supplemental soil boring was advanced and a soil sample was
collected from the soil boring.

* June 1997—Monitoring Well MW-8 was abandoned.
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7.2 Study Area Investigations

7.2.1 Contaminant Source Investigations (Local)

Contaminant source investigations at Silo No. 8 included sample collection at locations where
contamination could potentially exist, based on known activities at the site. Potential
contaminant source areas at Silo No. 8 include the former location of the diesel UST, a septic
system (septic tank and leachfield), and the silo or a source inside the silo. Section 7.4 discusses

the results of the contaminant investigations.

7.2.2 Soil and Vadose Zone Investigations

Shallow test borings were advanced in the vicinity of Silo No. 8 in order to investigate soil and
vadose zone contamination. The test borings were drilled with hollow-stem auger methods by a
CME 75 mounted on a 2-wheel drive truck. All drilling equipment, including the drill rig,

augers, and drill rod, were decontaminated prior to borehole advancement (Corps, 1999a).

Soil samples were obtained either with a 5-foot continuous sampler or with a 2-inch diameter

split-spoon sampler. The continuous sampler was attached to rods inside the auger flights and

was advanced ahead of the lead auger to collect an undisturbed soil sample 3 inches in diameter
and 5 feet in length. The split-spoon sampler was used in place of the continuous sampler only
when friction caused high temperatures inside the continuous sampler. The split-spoon sampler
was driven 18 inches into the soil ahead of the lead auger to obtain undisturbed soil samplés
(Corps, 1999a).

7.2.2.1 Test Borings

In April 1994 four shallow test borings were advanced at Silo No. 8 to a depth of 17.5 feet bgs
using the methods described above (Corps, 1999b). Two soil samples were collected from each
test boring; the first from 1.5 foot bgs, and the second from the bottom of the test boring. A soil
sample was collected during drilling of the monitoring well (MW-8) soil boring from a depth of
230 to 235 feet bgs. The locations of the four test borings and MW-8 are shown on Figure 6.

A supplemental soil boring (SB1) was advanced at Silo No. 8 to 15 feet bgs in September 1996.
A soil sample was collected from SB1 from the 14- to 15-foot bgs depth interval. The location

and objective of the supplemental soil boring is not known.
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7.2.2.2 Soil Sampling and Analysis

Soil samples collected from the shallow test borings were analyzed for VOCs using EPA
Method 8240; for SVOCs using EPA Method 8270: for pesticides and PCBs using EPA
Method 8080; for metals using EPA Method 6010/7000; for TPH using EPA Method 8015m;
and for total solids using EPA Method 160.3. The soil sample collected from the monitoring
well soil boring was analyzed for all the above parameters and corresponding methods with the

exception of VOCs.

The soil sample collected from SB1 was analyzed for SVOCs using EPA Method 8270; for
pesticides and PCBs using EPA Method 8080; for metals using EPA Method 6010/7000; and for
TPH using EPA Method 8100m. The dates, depths, sample parameters, and laboratories for soil

samples from Silo No. 8 are summarized in Table 1.

7.2.2.3 Test Boring Abandonment

The test borings were abandoned immediately after sampling by backfilling with drill cuttings.
Headspace measurements with a PID were used to screen excess soil samples and cuttings. Any
soil material exceeding 5 parts per million on the PID was returned to the test boring, and the

remainder of uncontaminated cuttings were spread evenly around the borehole (Corps, 1999a).

7.2.3 Groundwater/Silo Water Investigations

A groundwater monitoring well was installed to 235 feet bgs at Silo No. 8 in order to investigate
potential groundwater contamination. - A groundwater sample was collected from MW-8 on
August 1995. The groundwater sample was analyzed for VOCs using EPA Method 8240; for
SVOCs using EPA method 8270; for pesticides and PCBs using EPA Method 8080; for metals
using EPA Method 6010/7000; and for TPH using EPA Method 8015m.

Field documentation provided by the Corps indicated that a silo water sample was collected from
Silo No. 8 in September 1995. Results for the Silo No. 8 water sample were not available for

inclusion in this report.

7.3 Physical Characteristics of the Site

7.3.1 Surface Features

The construction and layout of the silo pad are similar at each silo and are shown in Figure 2.
The silo pad consists of a paved area approximately 170 feet square with a 70-foot outside

diameter silo in the center. A covered stairwell entrance to the LCC and the underground
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