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FINAL PRELIMINARY ASSESSMENT REPORT
FORMER WALKER AIR FORCE BASE
ATLAS “F” MISSILE SILO 9
LINCOLN COUNTY, NEW MEXICO
PROPERTY NO. KO6NMO0487

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 9 (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 the eastern portion of Lincoln County, New Mexico, and has been assigned Formerly Used
Defense Site (FUDS) Property Identification Number KO6NMO0487 (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.




Final Preliminary Assessment Report—Former WAFB Atlas “F” Missile Silo 9, Property No. KO6NM0487

2.0 SITE DESCRIPTION AND OPERATIONAL HISTORY
2.1  SITE LOCATION

The site consists of 333.28 acres in eastern Lincoln County, New Mexico and is located in
Township 11 South, Range 19 East, Sections 14 and 15 (Ref. 1, pp. 9, 14). The geographical
coordinates for the AOI are approximately E 326,939 and N 857,318 (Ref. 2, p. 31). The site is
located 30 miles west of Roswell, New Mexico along U.S. Highway 380 and sits at an elevation
of approximately 5,135 feet above mean sea level (amsl) (Ref. 3, p. 2; Ref. 4). The land adjacent
to the site is used for cattle ranching.

The regional climate for the site is mild. From March 1980 to September 2004, the average total
annual precipitation in the region was 15.8 inches, with most of the precipitation occurring in
May through October. The average total annual snowfall for the same period is 15.4 inches, with
most of the snowfall occurring November through February. June, July, and August are the
hottest months with average daily high temperatures of 88 degrees Fahrenheit (° F). December,
January, and February are the coldest months with temperatures ranging from an average daily
low of 24° F to 27° F (Ref. 5).

22  SITE DESCRIPTION

The DOD acquired the site property in 1960 through the following means: 5.48 acres were
acquired in fee simple by condemnation, 234 acres were withdrawn from the public domain by
Public Land Order 2749, and 93.80 acres were acquired through easements. The site was 1 of 12
locations purchased by the DOD in the vicinity of WAFB to construct an Atlas “F” missile
launching facility (Ref. 1, p. 14).

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 October 30, 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. 14). 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 July 2, 1965, the site was declared excess to the General Services Administration (GSA)
(Ref. 8, p. 2). On March 18, 1968, GSA conveyed by quitclaim deed the 5.48 acres fee simple
and 41.09 acres of the public domain land to Bonham Farms, Inc. (Ref. 1, pp: 9-14). On January
3, 1967, the remaining 192.91 acres of public domain were relinquished to the Bureau of Land
Management by Public Land Order 4137. On July 1, 1966, the remaining easements expired
following non-use for a period exceeding one year as stipulated in the acquisition documents
(Ref. 1, pp. 9, 14). Bonham Farms, Inc. is the current owner of the AOIL
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2.3 SITE PHYSICAL CHARACTERISTICS

The silo complex consisted of above and belowground structures within the AOI 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 (GNy), liquid

nitrogen (LN3), liquid oxygen (LO,), helium, and RP-1 (Ref. 9, 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. 9, pp. 3-7; Ref. 7, p. 2).- 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. 9, p. 17; Ref. 2, p. 16). 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 dlrectly south of the silo (Ref. 6, p. 60; Ref. 9, pp. 3, 7;

Ref. 2, p. 16).

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. 9, 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. 10, 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. 9, p. 10).

The LCC was a suspended, two-story steel structure (Ref. 9, p. 10). The suspension system was
designed to absorb the ground shock of a near nuclear blast through four air cylinder spring
supports (Ref. 10, p. 17; Ref. 11, 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 mounted between
the second floor level and the concrete base (Ref. 11, 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. 9, p. 10). Figure 5 provides an illustration of the
monitoring, electrical, and launch equipment installed on Level 2 of the LCC (Ref. 11, p. 3).
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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. 10, 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. 10, p. 10; Ref. 12, 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. 13, p. 2). In the silo roof, which is flush with ground level, was a square opening
sealed by two blast-resistant silo doors (Ref. 10, 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. 10, 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. 12, 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. 9, 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. 9, p.
25-26; Ref. 14, 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. 9, 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. 9, 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
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. 9, pp. 4, 42).
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Silo Level 7: contained components for the propellant loading system and vapor detection
equipment (Ref. 9, 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. 9, pp. 52-55; Ref. 12, 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. 9, p. 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. 10, 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 during a countdown (Ref. 10, p. 15-16). Figure 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. 15, 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. 15, p. 2). Electrical, instrumentation, flight control, and guidance equipment were
mounted on the outside of the missile (Ref. 15, 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 RP-1 tank on the
missile had a capacity of 11,653 gallons, but only 11,200 gallons of RP-1 fuel was stored inside
the tank (Ref. 15, pp. 4-5).

During a 1990 site visit, the USACE noted that one of three water wells at the site appeared to be
in use, evaporative ponds were well-vegetated, and manholes and two silo vents were open and
collecting water. The entry to the LCC was also open. The USACE noted a depression east of
the silo, which was believed to be the former location of the diesel tank. (Ref. 16, p. 1).
According to the property owner, the LCC entry had been welded shut, but trespassers and
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vandals have used cutting torches to re-open it. The main silo doors were still closed (Ref. 17, p.
2).

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. 18, 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. 18, 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. 18, pp. 9, 12, 18).

Once the U.S. 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. 18, 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. 18, pp. 6, 9). Both Crew Commanders had to have a rank of Captain or higher, and
each wore the launch code for the missile in 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. 18, pp. 6, 12). In addition, two guards were stationed
on top of the silo at all times (Ref. 18, 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.
18, 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.
Approximately once a year, the crewmen had to be recertified, which typically involved
conducting propellant loading exercises (Ref. 18, p. 6). It should be noted that during propellant
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loading exercises, the nuclear warhead was removed from the missile and replaced with a
dummy warhead of the same weight (Ref. 18, 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. 18, 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. 18, 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. 18, 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. 18, 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. 18, 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. 18, pp. 5, 13). Two gallons of hydraulic fluid were stored
at the silo for back-up purposes (Ref. 18, 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. 18, p. 5). Another interviewee, a DCCC, suggested
that TCE may have been used (Ref. 18, 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. 18, 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. 18, 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. 18, 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
tasks such as replacing filters, was performed at the silo every 30, 60, 90, and 120 days, as well
as annually (Ref. 18, pp. 4, 10).
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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. 19, p. 3). Bench maintenance was performed at the squadron maintenance area, located at
the MAMS building (Ref. 19, p. 6). Maintenance on the weapon system that was beyond the
capability of the maintenance squadron was performed at contractor facilities, “AMASs”, or at the
squadron with Air Material Command mobile maintenance teams (Ref. 19, 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. 19, pp. 5-7).
An interviewee recalled that any maintenance on the Atlas “F” warhead was conducted at WAFB
(Ref. 18, p. 16).

Maintenance activities within the silo generally involved components of the support equipment,
such as vacuum pumps, valves, and motors (Ref. 18, 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. 18, 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. 18, pp. 4, 18).

A MFT and another crewman were always in the silo to observe the maintenance crew’s
activities (Ref. 18, 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. 18, p. 18). Occasionally, maintenance inside the LCC occurred and typically
involved electronic issues (Ref. 18, 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. 18, 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. 19, 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. 18, pp. 7, 13). A technical manual stated that the cleaning
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.
20, pp. 2-5).

! Although the referenced document does not define “AMA,” the acronym is believed to stand for Air Material
Area.
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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.
18, 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. 18, p. 5).
The crewmen interviewed recalled that spills or leaks in the silos mostly involved hydraulic
fluid, diesel, and occasionally lubricating oil (Ref. 18, 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. 18, p. 13).

Water frequently leaked into the silos and collected in the sumps at the bottom of the silos (Ref.
18, p. 7). Hydraulic oil that had leaked would occasionally flow into the sump as well (Ref. 18,

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 GSA and providing care
and custody of the sites (Ref. 21, p. 2).

After removal from the sites, the missiles were transported to Norton Air Force Base and stored
near Mira Loma (Ref. 21, 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. 21, 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. 21, pp. 7-9). General dismantling began after
July 31, 1965 (Ref. 21, p. 13). The diesel generators and air conditioning units were removed
from the silos and distributed within the USAF (Ref. 21, 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. 14, 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. 21, pp. 13-14). Open bidding on the service and salvage contracts
began in August 1965 (Ref. 21, p. 16). On July 2, 1965, the site was declared excess to the GSA
(Ref. 8, p. 2). On March 18, 1968, GSA conveyed by quitclaim deed the 5.48 acres fee simple
and 41.09 acres of the public domain land to Bonham Farms, Inc. (Ref. 1, pp. 9-14).
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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. 18, pp. 5, 7, 10, 14, 17, 19).

Historical DOD documents indicated that one Quonset hut was for administration and the other
was a warehouse (Ref. 7, p. 2; Ref. 8, p. 3). No site related documents specifically listed what
was stored in the Quonset huts or described the activities conducted inside the huts. A missile
phaseout 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. 22).2

2.4.2 Post-DOD Operations

On March 18, 1968, the GSA conveyed by quitclaim deed the 5.48 acres fee simple and 41.09
acres of the public domain land to Bonham Farms, Inc. (Ref. 1, pp. 9-14). Bonham Farms, Inc.
is the current owner of the AOI There is one active water well on the property that is used for
livestock (Ref. 1, p. 23; Ref. 2, pp. 16-17). The site is not used for any other purpose.

3.0 PHYSIOGRAPHIC AND ENVIRONMENTAL SETTING
3.1 GROUNDWATER PATHWAYS
3.1.1 Hydrogeologic Setting

The site is located in the northwestern part of the Roswell Artesian Basin. Several aquifers exist
within the Roswell Artesian Basin. 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-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).

The logs for two wells drilled during construction of the site were located at the New Mexico
Office of the State Engineer (NMOSE). One well was drilled to 650 feet and the other to 850

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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feet. The drilling logs for both wells had no information regarding the location of groundwater
zones, but did indicate between 80 to 95 feet of very-low-permeability strata between the ground
surface and the depth of the wells (Ref. 23). During recent environmental work at the site, a
borehole was advanced to 250 bgs and groundwater was not encountered (Ref. 2, p. 44). The
site has one active well located at the pump house northwest of the LCC that is used for livestock
(Ref. 2, p. 16-17).

3.1.2 Hydrogeologic Targets

Based on information from the NMOSE W.A.T.E.R.S. database, there are no municipal wells
within a four-mile radius of the Silo 9 site, but there are 16 registered domestic wells.
Information from the database was sorted to identify the domestic wells within the following
target distance limits from the AOI: 0 to % mile, Y4 to % mile, Y2 to one mile, one mile to two
miles, two miles to three miles, and three miles to four miles. The search identified 16 registered
domestic wells within four miles of the AOI (Ref. 24). 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 2.34, the average number of people per household in Lincoln
County, according to the 2000 Census (Ref. 25, p. 2). Figure 17 identifies the domestic wells
within each TDL. Table 1 shows the number of domestic and municipal drinking water wells
and receptors within each TDL. '

3.2.  SURFACE WATER PATHWAYS
3.2.1 Hydrology Setting

The site lies in the Pecos River Basin. Approximately 1.6 miles south of the site, on the south
side of U.S. Highway 70/380, is the Rio Hondo (Ref. 4; Ref. 26). The Rio Hondo is the only
surface water within two miles of the site. According to the NMOSE, the Rio Hondo becomes
intermittent at Riverside, New Mexico, which is approximately 2 miles southwest of the site and
1.4 miles upstream of the potential point of entry (PPE) for surface water runoff from the site
(Ref. 27). Figure 18 depicts the location of the Rio Hondo within the two-mile TDL of the site
and 15 miles downstream of the site. :

3.2.2 Surface Water Targets

There are no wetlands within 15 miles downstream from the site, and the site is not in a flood
zone (Ref. 28). There are no surface water intakes for domestic use within 15 miles downstream
from the site (Ref. 29).

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
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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).

In a borehole recently drilled in the former UST area of the site, fill material was present to 10
feet bgs. Beneath the fill material, well-graded sand with gravel and rock fragments was
deposited in contact with the top of the competent limestone present at approximately 12 feet
bgs. The limestone exhibited alternating zones of less competent weathered sequences with
thinly-bedded finer material. The limestone was very competent between 200 and 250 feet bgs,
the total depth of the borehole (Ref. 2, pp. 31, 39-40).

Primary vegetation at the site is salt cedar and native grasses.
3.3.2 Soil and Air Targets

On the average, approximately 13 people live within the one-mile TDL of the site and 211
people live within the four-mile TDL. To calculate receptor information, the population within
the one-mile and four-mile TDLs was calculated by multiplying the population per square mile
of Lincoln County by the number of square miles within each TDL. The number of square miles
of Lincoln County within each TDL was determined using ESRI ArcMap™. Data from the 2000
U.S. Census was used for the total population of Lincoln County (Ref. 25, p.1). However,
physical observations made during a site visit do not support this population density data. The
closest resident to the AOI is located approximately two miles north-northeast of the site. The
resident was located using a United States Geological Survey (USGS) digital orthophoto
quadrangle image taken between 1996 and 1998. Distance from the AOI was determined using
ESRI ArcMap™.

Lincoln County encompasses 4,831 square miles and has a total population of 20,322
(20,322/4,831 = 4.2 people/square mile) (Ref. 25, p. 2). There are 3.14 square miles of Lincoln
County within the one-mile TDL (4.2 people x 3.14 square miles = 13 people). There are 50.20
square miles of Lincoln County within the four-mile TDL (4.2 people x 50.20 square miles =
211 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 for
endangered or threatened species does not exist on or near the site.

4.0 HTRW AND CON/HTRW PROJECTS
4.1  PRIOR AREAS INVESTIGATED FOR POTENTIAL PROJECTS
During initial investigation of the site in 1990 and 1995, the USACE identified four sources of

potential 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
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silo; and the septic system and leach field (Ref. 1, p. 3). Program policies prohibited any
projects at the site since the site owner did not wish to participate (Ref. 1, p. 4).

In 2003, the USACE proposed a site investigation to include soil and groundwater sampling to
address potential HTRW contamination (Ref. 1, pp. 24-25). The USACE is currently performing
an 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
(VOC) (EPA 8260B), semi-volatile organic compounds (SVOC) (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 10 tentatively identified compounds (TICs) for
each VOC and SVOC analysis (Ref. 2, p. 32). The soil sample results were compared against
the more conservative levels 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). Groundwater was not encountered during drilling activities
within the study boundary (250 feet bgs) (Ref. 2, p. 44).

4.1.1 Septic Leachfield

Four soil borings were advanced to 4 to 7 feet bgs just beyond and downslope of the presumed
boundary of the septic leachfield at the site. Soil samples were collected from the bottom of each
soil boring (Ref. 2, p. 30). The analytical results from the soil samples did not exceed the
evaluation criteria (Ref. 2, p. 35). The following TICs were identified in two of the soil samples
and one field duplicate: heptadecane; 4-ethyl-octane; 5-ethyl-2,2,3-trimethyl-heptane; and 1h-
indole-3-ethanamine. In accordance with the site investigation quality assurance plan, no further
action was necessary regarding the TICs (Ref. 2, pp. 35-38).

4.1.2 Sump Outfall

A total of eight soil samples were collected in the vicinity of the sump outfall pipe and associated
French drain. After the removal of cobbles in the French drain area, a total of four samples were
collected from immediately below the drip edge of the outfall pipe and then downslope of the
pipe at distances of 5, 10, and 20 feet. After these samples were collected, a trench was dug
from the outfall pipe extending downslope approximately 20 feet. Four more samples were
collected at an average depth of 3.5 feet bgs along the side wall of the trench at the same
distances from the outfall pipe as the first four samples (Ref. 2, p. 30).

Organic vapors were not detected in any of the sump outfall samples, and none of the analytical
results exceeded the evaluation criteria (Ref. 2, pp. 30, 35).

4.1.3 Former UST Area

One sample of limestone rock flour material was collected approximately 240 to 250 feet bgs in
the former UST area at the site. Organic vapors were not detected with field-screening methods
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and no visible evidence of contamination was observed from this deep borehole (Ref. 2, pp. 30,
32).

The analytical results from the sample did not exceed the evaluation criteria (Ref. 2, p. 35). The
TIC eicosane was identified in the sample, and 10-methyl-nonadecane was identified in its field
duplicate. In accordance with the site investigation quality assurance plan, no further action was
necessary regarding the TIC (Ref. 2, pp. 35-38).

42  PROPOSED PROJECTS

No additional HTRW and CON/HTRW projects are proposed.

5.0 MMRP PROJECTS

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

52  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
71 PRIOR AREAS INVESTIGATED FOR POTENTIAL PROJECTS |

During initial investigation of the site in 1990 and 1995, the USACE determined that former
DOD structures remained on the site that could be hazardous. These structures included the
main silo, silo vents, LCC, several manholes, and smaller underground structures. The USACE
did not propose a BD/DR project for the site since policy did 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 required the U.S. Government to restore the site (Ref. 1, p. 2, 16, 20). A
review of the USACE’s Environmental Formerly Used Defense Site (FUDS) Program Policy,
ER 200-3-1, May 2004 showed this policy is still in effect.
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It is further noted that the conveyance to the current property contained a hold harmless clause to
protect the DOD from liability. The clause released 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.
10, 12, 14).

72  PROPOSED PROJECTS

No BD/DR projects are proposed.

8.0 PRP PROJECTS

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

82 PROPOSED PROJECTS

No PRP projects are proposed.

9.0 SUMMARY AND CONCLUSIONS
9.1 SUMMARY OF OPERATIONS

In 1960, the DOD acquired 333.28 acres in eastern Lincoln County, New Mexico to construct an
Atlas “F” Missile Silo 9. 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 was 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 9 was declared excess to the GSA. The GSA conveyed the AOI to Bonham Farms, Inc. in
March 1968. Bonham Farms, Inc. acquired the property to obtain the associated water rights,
and is the current owner of the property.

9.2 SUMMARY OF AREAS PREVIOUSLY INVESTIGATED

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

¢ Septic Leachfield
e Sump Outfall
o Former UST Area
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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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Figure 17
Location of Known
Private Domestic
Wells Within a 4-Mile
Target Distance Limit
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y Table 1 - Number of Municipal and Domestic Drinking Water Wells and Receptors Within
. " Each Target Distance Limit (TDL)
— ok, Target Municipal s b Number of | Population Served ;
i % Served by i A Total Population
b Distance Well Municipal Domestic | by Domestic Wells Siivedmes TOE
| Limits (TDL) | Numbers Well: Wells Per Household* P
0-1/4 Mile 0 0 5.0 2.34 11.7
1/4-1/2 Mile 0 0 0.0 2.34 0
1/2-1 Mile 0 0 0.0 2.34 0
1-2 Miles 0 0 5.0 2.34 11.7
2-3 Miles 0 0 4 2.34 9.36
3-4 Miles 0 0 2 2.34 4.68
Total 37
" Each domestic well is assumed to serve one household. In Lincoln County, there are 2.34 people per
household. To determine the population served by domestic wells within each TDL, the number of wells in the TDL
was multiplied by 2.34.
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Figure 18
Former WAFB
Atlas "F" Missile Silo 9
2-Mile Possible Point of Entry
and 15-Mile Downstream Analysis
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Table 2 - Population Tabulation

V Location
1-Mile TDL —
Lincoln County 3.14 4.2 13
Total 13
4-Mile TDL
Lincoln County 50.20 4.2 211
Total 224

*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 9
LINCOLN COUNTY, NEW MEXICO
PROPERTY NO. KO6NMO0487
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