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EXECUTIVE SUMMARY

Ft. Richardson is the headquarters for the U.S. Army Alaska (USARAK). The principal
mission of USARAK is to maintain combat force readiness for rapid depioyment in the

Pacific theater or elsewhere as directed.

The Poleline Road Disposal Area (PRDA) site at Ft. Richardson was first investigated
as a potential source of contamination in 1980, as part of the Army’s Installation ‘
Restoration Program for Ft. Richardson. After an expanded site investigation report
was issued in February 1991, several additional investigation activities took place at the
PRDA site. Ft. Richardson was later proposed for inclusion on the U.S. Environmental
Protection Agency’s (USEPA) National Priorities List in June 1993. As a result of the
investigations at the PRDA site, a removal action was started at the site in

September 1993. The removal action, which later became known as Phase [, took
place from September through December 1993, when it was interrupted because
objects potentially contaminated with chemical warfare agent were found. Further work
at the site was postponed until the impact of the potential presence of other chemical
warfare materiel (CWM), in the form of chemical agent identification set (CAIS) items,

could be evaluated.

Phase I of the removal action at the PRDA site took place between July and
October 1994. Seven intact pigs, and other CAIS items, were found as a result of the

Phase Il removal action.

Ft. Richardson was officially listed on the National Priorities List in May 1994.
Subsequently, in December 1994, the USEPA, the state of Alaska, and the Army
signed a Federal Facilities Agreement (FFA) under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) to address the potential sources
of contamination at the site. The CERCLA FFA addressed 46 source areas that were
determined to pose either an actual or potential threat to human health or to the
environment. The CERCLA FFA was signed shortly after the Phase Il removal action
for the PRDA site had been compieted. The CERCLA FFA incorporated the ongoing
removal action work at the PRDA site as part of the work to be conducted pursuant to
the agreement. ‘
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In May 1995, the U.S. Army Corps of Engineers, Alaska District (USACENPD),
published a draft Engineering Evaluation/Cost Analysis (EE/CA) for the treatment and
disposal of two soil stockpiles that resulted from the Phase il removal activities. In
April 1996, the state of Alaska and Ft. Richardson agreed to prepare an EE/CA for the
treatment and disposal of the CAIS items.

An EE/CA must be completed for all non-time-critical removal actions as required by
section 300.415(b)(4)(l) for the National Qil and Hazardous Substances Pollution
Contingency Plan (NCP). This EE/CA, however, is being done to satisfy the
requirements of a focused feasibility study for the implementation of an interim
response action under the terms of the CERCLA FFA for Ft. Richardson. The goals of
the EE/CA are to identify the objectives of the removal action and to analyze the various
alternatives that may be used to satisfy these objectives for cost, effectiveness, and
implementability. While an EE/CA is similar to the Remedial Investigation/Feasibility
Study (RI/FS) conducted for remedial actions, it is less comprehensive.

Four alternatives have been identified in this EE/CA for the treatment and disposal of
the CAIS items: (1) no action; (2) onsite treatment of the CWM CAIS items at the
Army’s Rapid Response System (RRS), which was specifically developed for the safe
handling of CAIS items, with the subsequent shipment of treatment residues and other
CAIS items to a commercial hazardous waste treatment, storage, and disposal facility
(TSDF); (8) onsite repackaging using the RRS, with subsequent final treatment at a
commercial TSDF; or (4) offsite shipment to an Army installation in the lower 48 states
for treatment of the CWM CAIS items using the RRS, with subsequent shipment of
treatment residues and other CAIS items for final treatment at an approved hazardous
waste TSDF. Based on the evaluation presented in this report, the U.S. Army is
recommending alternative 2 as the preferred removal action alternative.

This EE/CA was originally published in May 1997. it has been edited to include an
additional pig, discovered in June 2000, during the demolition of the U.S. Air Force
(USAF) Long-Range Radar Site in Tin City, Alaska. The USAF transported the pig to
storage at Ft. Richardson with the CAIS recovered from the PRDA. The EE/CA has
also been revised to reflect current PRDA status, RRS design, schedule for
alternative 2, applicable regulations and costs.
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Section 1 of the EE/CA describes the characterization of the site, including site
description and background; previous removal actions; source, nature, and extent of
contamination; analytical data; and a streamlined risk evaluation. Section 2 identifies
the removal action objectives being evaluated in this EE/CA. Section 3 discusses in
detail each of the aiternatives with emphasis on effectiveness, implementability, and
cost. Section 4 provides a comparative analysis of removal alternatives, while
Section 5 provides the rationale for the recommended removal action alternative.

Appendices provide backup information.
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SECTION 1
SITE CHARACTERIZATION

Section 1 provides information on site description and background of the Poleline Road
Disposal Area (PRDA) and Ammunition Storage Area A, where the recovered chemical
agent identification set (CAIS) items are located at Ft. Richardson, Alaska. Other
information provided in this section describes previous removal actions at the PRDA
site and the source, nature, and extent of contamination specific to the CAIS items that
will be addressed under this Engineering Evaluation/Cost Analysis (EE/CA).

1.1 Site Description and Background

This section summarizes available data on the physicai, demographic, and other
characteristics of the site and surrounding areas to describe the nature of the site.

1.1.1 Site Location. Ft. Richardson is located within the municipality of Anchorage, in
south-central Alaska (Figure 1-1), at approximately 61°15’ latitude north and

149°40' longitude west. Alaska Highway 1 (Glenn Highway) and Davis Highway cross
through the center of the installation (Figure 1-2). These two roads connect the city of
Anchorage to the southwest of the installation with the suburban community of Eagle
River to the northeast. The installation’s main gate is located along Glenn Highway at
the Ft. Richardson/Arctic Valley exit (Figure 1-3). Ft. Richardson’s cantonment area
(temporary quarters for troops) is located in the central part of the installation and is
between and around Arctic Valley Road and Glenn and Davis highways.

The CAIS items recovered from the PRDA site are presently stored in Buiiding 55228
(Bunker D-15), which is located on the northern portion of Ft. Richardson’s Ammunition
Storage Area A, approximately 1.5 miles northwest of the cantonment area (Figure 1-3).
The PRDA site is located approximately 4.2 miles east-northeast of Building 55228
(Bunker D-15), and approximately 3 miles northeast from the cantonment area

(Figure 1-4).

1-1
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1.1.2 Type of Facility and Operational Status

Ft. Richardson is the headquarters for the U.S. Army Alaska (USARAK). The principal
mission of USARAK is “to command and control United States forces in Alaska and
provide the services, facilities, and infrastructure to support power projection and
training to rapidly deploy Army forces from Alaska in the conduct of contingency
operations within the Pacific theater and elsewhere as directed” (Blake Publishing,

1995),

The largest military tenant at Ft. Richardson is the Alaska National Guard, which has
facilities at Camp Carroll and Camp Denali within the installation. Other major
nonmilitary tenant activities at Ft. Richardson include the Ft. Richardson National
Cemetery, which belongs to the Veteran's Administration, and the Ft. Richardson Fish
Hatchery, run by the state of Alaska (Blake Publishing, 1995).

Ft. Richardson was initially established as an Army Air Corps Post in 1940. In 1950,
the installation was divided between the Army and the Air Force. The Army acquired
additional lands and established a new cantonment area on the northern part of the old
Army Air Corps Post. The new cantonment area was completed in 1955 and became
the center of the installation now known as Ft. Richardson. The Air Force portion in the

old Army Air Corps Post became Elmendorf Air Force Base.

More than 75 percent of the total fand area in Ft. Richardson is dedicated to ranges,
combat courses, drop zones, airfields, troop loading yards, training facilities, open
storage areas, and ammunition storage areas. Other industrial-type activities that take
place at Ft. Richardson occur mostly in the cantonment area and include the following:
vehicle maintenance, general equipment and building maintenance, pest control and
grounds keeping, photographic processing, printing, dry-cleaning, drinking water
treatment, water quality and petroleum analysis, heat and electrical power generation,
and dental and medical services. There are also several former construction and
sanitary landfills scattered throughout the instaliation [U.S. Army Toxic and Hazardous
Materials Agency (USATHAMA), 1983]. [Note: These landfills are located in the same
general area of Ft. Richardson and are collectively considered as one large landfill.
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This landfill is currently undergoing closure pursuant to the Resource Conservation and
Recovery Act of 1976 (RCRA) subtitle D and 18 Alaska Administrative Code (AAC) 60.]

As part of Ft. Richardson’ s Part B permit application under RCRA, a total of 120 solid
waste management units (SWMUs) were identified [U.S. Environmental Hygiene
Agency Army (USAEHA, 1991)]. On 29 March 1991, Ft. Richardson entered a RCRA
Federal Facilities Compliance Agreement (FFCA) for the implementation of corrective
actions to some of the SWMUs.

Ft. Richardson was proposed for inclusion on the National Priorities List (NPL) on

23 June 1993 [58 Federal Register (FR) 34018] and was officially listed on the NPL on
31 May 1994 (59 FR 27989). On 5 December 1994, the U.S. Environmental Protection
Agency (USEPA), the state of Alaska, and the Army signed a Federal Facility
Agreement (FFA) under the Comprehensive Environmental Response, Compensation
and Liability Act (CERCLA). The CERCLA FFA addressed 46 contamination source
areas that were determined to pose either an actual or potential threat to human health
or to the environment. The purpose of the CERCLA FFA was to investigate the impact
of past or present activities at the 46 source areas so that the appropriate response
actions necessary to protect the human health, welfare, and the environment may be
implemented (USEPA, 1994).

Of the 46 source areas addressed under the terms of the CERCLA FFA, underground
storage tanks and other source areas where releases of petroleum, oil, and/or
lubricants were suspected to have occurred were designated to be addressed under a
separate, parallel-track program, subject to a two-party agreement between the

U.S. Army and the state of Alaska. The remaining source areas were grouped into four
categories of operable units, based on the amount of available information about the
source area, the type of contamination; the geographic location and characteristics of
the source area; and the affected media, potential for migration, exposure pathways,
and target receptors. However, though some of the source areas would be addressed
under a parallel-track program, upon completion of the investigations required under the
U.S. Army and state of Alaska agreement, the response actions selected would be

1-8



NSSH-01-D0O00-0038

Ft. Richardson, Alaska CAIS EE/CA
Section 1, Rev. 1

Date: February 2003

Page 10 of 46

incorporated as part of one of the records of decision for implementing the response

actions for the operable units, as appropriate (USEPA, 1994).

Some of the source areas addressed under the terms of the CERCLA FFA had been
previously incorporated under the corrective action provisions of the 1981 RCRA FFCA.
However, the USEPA, the state of Alaska, and the U.S. Army decided that those
source areas shouid instead be addressed under the provisions of the CERCLA ‘
remedial response program, addressed in the CERCLA FFA (USEPA, 1994). The
PRDA site was one of the source areas to be addressed under the terms of the
CERCLA FFA. Under the agreement, the PRDA site was designated as Operable

Unit B (USEPA, 1994).

The PRDA site was first investigated as a potential source of contamination in 1990, as
part of the Army’ s Installation Restoration Program for Ft. Richardson. Based on
information provided by a former soldier who served at Ft. Richardson during the 1950’s
and on a 1954 Corps of Engineers map that appeared to confirm the soldier ‘s account,
an area along Poleline Road in Ft. Richardson was identified as a site where waste
disposal activities may have taken place. As a result of this information, the
USATHAMA [now the U.S. Army Environmental Center (USAEC)] contracted with
Environmental Science and Engineering, Inc. (ESE) to conduct an expanded site
investigation (S) to evaluate the site, to categorize the nature and/or potential threats to
human health and to the environment, and to determine the type of response needed at
the site. The expanded S| concluded that there had been releases of chemicals
(primarily halogenated solvents) at the site, which posed a potential threat to public
health and to the environment, but that the releases did not pose an immediate threat
to persons living or working near the site that would warrant an immediate response,
such as a removal or emergency action. The report recommended instead that a
phased Remedial Investigation/Feasibility Study (RI/FS) [as defined in the National Oil
and Hazardous Substances Pollution Contingency Plan (NCP)] be conducted at the site
(USATHAMA, 1991).

1-10
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After the expanded Sl report was issued in February 1991, several additional
investigation activities took place at the PRDA site. These investigations prompted the
start of a removal action at the PRDA site in September 1993. OHM Remediation
Services, Inc. (OHM) was contracted by the U.S. Army Corps of Engineers, Alaska
District (USACENPD) to locate, remove, and dispose of any containers, debris, and
contaminated soil present in two suspect burial trenches, identified from the _
investigations that followed the expanded Sl for the PRDA site. The removal action,
which later became known as Phase |, took pilace from September through

December 1993, when it was interrupted because objects potentially contaminated with
chemical warfare agents were found.

The Phase | removal action was interrupted when two sealed containers (known as
pigs), used for packaging CAIS, were found in one of the trenches. At that point, the
two pigs were overpacked and sent to Building 55228 (Bunker D-15) for storage,
pending a decision on their final disposition. Other containers, contaminated soil, and
debris removed from the trenches and the wastes generated during the removal action
were shipped offsite for treatment and disposai. The trenches were then backfilled with
clean soil, the site was secured, and the contractor was demobilized from the site.

Further work was postponed at the site until the impact of the potential presence of
other chemical warfare materiet (CWM) could be evaluated (USACENPD,
December 1894).

A new investigation to determine the location and extent of additional buried objects or
trenches at the site was conducted by the U.S. Army Corps of Engineers’ Cold Regions
Research Environmental Laboratory (CRREL). At the same time, a new work plan was
developed by OHM and USACENPD in order to continue the removal action at the site.
As a resuit of CRREL's investigation, the site was divided into four general areas:
Areas A-1, A-2, A-3, and A-4 (USACENPD, 1994b), shown in Figure 1-5.



NSSIt-01-D000-0038

Ft. Richardson, Alaska CAIS EE/CA
Section 1, Rev. 1

Date: February 2003

Page 12 of 46

&

IR

e

S Al we,
e Morbing ek -
Mz o Bosing ;

Aennees TRCMe

——————e g Ao Boundar,
e EXC3N AC B e

G AFRIT S5aLD

e
IM'“"; T

Baringz and YWl ware insialed by ESE. 19390-1991.

[} ol
T

Figure 1-5. Results of 1994 CRREL Geophysical Survey and Qutline of Excavated
Areas During 1993 and 1994 Removal Actions at the PRDA Site




NSS11-01-D000-0038

Ft. Richardson, Alaska CAIS EE/CA
Section 1, Rev. 1

Date: February 2003

Page 13 of 46

A combined environmental assessment (EA) and finding of no significant impact
(FONSI) was issued for Phase [l of the removal action at the PRDA site in June 1994.
The Phase |l removal action activities involved the following (USACENPD, 1994a):

A The excavation, removal, and disposal of chemical waste, waste _
containers, and debris from Areas A-3 and A-4 of the PRDA site (The two
trenches previously excavated are located within these two areas.)

B. The removal and temporary storage of contaminated soils excavated from

Areas A-3 and A-4, pending a decision on their final disposition

C. The removal and temporary storage of any potential CWM item
uncovered at the site, until it could be safely treated or destroyed

D. The collection and analysis of soil samples to define the extent of
excavation and removal of contaminated soils and to define the disposal
options

E. The collection of groundwater samples to further determine the presence

and extent of groundwater contamination.

Phase || of the removal action at the PRDA site took place between July and

October 1994, Seven intact pigs, and other CAlS-related items, were found as a resuit
of the Phase |l removal action. The CAIS items were overpacked and transported to
Building 55228 (Bunker D-15) to be stored along with the previously recovered pigs,
pending their final disposition. Other waste containers and contaminated debris
removed from the trenches, and the waste generated during the removal action, were
shipped offsite for treatment and/or disposal (USACENPD, 1994b).

The CERCLA FFA was signed shortly after the Phase |l removal action for the PRDA
site had been completed. The CERCLA FFA incorporated the ongoing removal action
work at the PRDA site as part of the work to be conducted pursuant to the agreement.
Additionally, the CERCLA FFA directed that an RI/FS be initiated at the site by

March 1995 (USEPA, 1994).
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In May 1995, USACENPD published a draft EE/CA for the treatment and disposal of
two soil stockpiles that resuited from the Phase |l removal activities. The aiternatives
evaluated by the EE/CA included the foliowing: no action; shipping to an offsite facility
for disposal in a Subtitle C hazardous waste landfill or for treatment by
high-temperature incineration; and onsite treatment using either bioremediation,
incineration, or low-temperature thermal desorption. The report recommended onsite
treatment by low-temperature thermal desorption (USACENPD, 1895a).

On June 5, 1995, OHM and USACENPD remobilized to the PRDA site to conduct a
Phase iil removal action to decontaminate the rocks stored at the PRDA site stockpile

storage area.

The Record of Decision (ROD) for the Poleline Road Disposal Area (Operable Unit B)
was signed on September 14, 1997. The ROD primarily addressed the remediation of
soil and groundwater contaminated with volatile organic compounds. The selected
remedy for the site contamination in the ROD was High Vacuum Extraction (HVE)
within the “hot spot” (area of highest solvent contamination). To date, a number of
treatability studies have been implemented at PRDA, including soil vapor extraction and
air sparging, six-phase heating for in-situ remediation of solvent contaminated soils and
ground water, and the dual-phased HVE study. A total of nine long-term monitoring
sampling events have been conducted of the PRDA groundwater to determine
treatment effectiveness and the potential for migration of contaminants from the area, A
soil stockpile generated from the removal action has been remediated (USACEAD,
June 2002).

1.1.3 Structures/Topography. Ft. Richardson encompasses approximately

64,000 acres. The installation is bounded to the west by the city of Anchorage and
Eimendorf Air Force Base, the Knik Arm waterway to the north, the community of Eagle
River and the Chugach Mountains (Chugach State Park) to the east, and privately
owned rural lands along North Fork Campbell Creek to the south (Figure 1-6).

With the exception of the areas iocated by the Chugach Mountains, most of Ft.
Richardson lies within the Cook Inlet-Susitna of the Alaska Coastal Trough
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physiographic province, and the surface elevation generally does not exceed 492 feet
above sea level (USATHAMA, 1983). The central and northern regions of the
installation, which include Ammunition Storage Area A and the areas around the
cantonment area, are flat to gently rolling, with a local relief of 49 to 246 ft above sea
level (USATHAMA, 1983).

The general drainage flow at Ft. Richardson is primarily west to northwest toward Knik
Arm and is dominated by the following three drainage basins: the Eagle River basin,
the Ship Creek basin, and the North Fork Campbell Creek basin (Figure 1-7)
(USATHAMA, 1883). The northern half of Ammunition Storage Area A, where
Building 55228 (Bunker D-15) is located, drains into the Eagle River basin, while the
southern half of Ammunition Storage Area A and most of the cantonment area drains

into the Ship Creek basin.

Except for the developed areas, the area around the cantonment area is wooded and
contains numerous streams, creeks, and ponds. Small intand freshwater marshes
occur along sections of ponds and streams. Little Otter Creek and Otter Lake are
located less than 0.5 mile to the north of Ammunition Storage Area A. Little Otter Creek
drains into Otter Lake before continuing toward Eagle River through the Eagle River
Flats, which is the largest and ecologically most important tidal marsh in the area.
Ammunition Storage Area A, however, does not appear to be on a floodplain area
(Gardner, 1996b). The cantonment area is the most developed area within Ft.
Richardson. The area covers about 2,000 acres in the central portion of the installation,
mostly between and around Arctic Valley Road and Glenn and Davis highways. This
area includes administrative office buildings, barracks, an airport, recreational facilities,
schools, family housing, warehouses, equipment maintenance facilities, heating and
power generation facilities, medical and dental clinics, etc. The roads within this area

are paved.
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Ammunition Storage Area A, where the CAIS items are presently stored in

Building 55228 (Bunker D-15), encompasses approximately 460 acres. The area
consists of several bunkers for the storage of ammunition as well as other support
facilities for maintaining and handling the munitions. The buildings are sited in
accordance with Army guidelines for safe distance (i.e., the distance necessary to '
protect a building from the effects of a detonation in a nearby building, based on the
maximum net explosive weight storage capacity for which the buildings are designed).
The shortest separation distance between the bunkers in the ammunition storage area
is about 200 feet. The perimeter of Ammunition Storage Area A is fenced, and access
is controlled through the entrance gates 24 hours a day [U.S. Army Chemical Materiel
Destruction Agency (USACMDA, 1994)]. The area is basically flat to gently rolling,
wooded, and contains some small inland freshwater marshes. The roadways within the
ammunition storage area, as well as those connecting it to the cantonment area, are

gravel. Traffic within the ammunition storage area is limited.

1.1.4 Geology/Soil. The geology around Ft. Richardson is characterized by
metamorphic bedrock formations and glacial features. Bedrock underlying Ft.
Richardson consists of relatively soft, clastic sedimentary rocks of the Tertiary-period
Kenai Formation (U.S. Army Garrison, Alaska, 1994). The bedrock formation outcrops
in the south-central and southem parts of Ft. Richardson, at the Chugach Mountains
(USACENPD, 1994a). This bedrock is covered by Wisconsin deposits of till, outwash,
and silt, as well as pleistocene or recent alluvial fan deposits along Eagle River, Ship
Creek, and their tributaries (Figure 1-8) (USATHAMA, 1983).

The alluvial fan complex starts at the Chugach Mountains and slopes downward,
thickening as it extends to the west and northwest. The upper portion of the alluvial fan
complex is comprised of thin, well-bedded and well-sorted gravel deposits, between
30- and 100-ft thick. The gravel grades into sand as the alluvial fan complex extends to
the west. Underlying the surface gravel is a 60- to 200-ft thick layer of clay and silt
interbedded with fine sand known as Bootlegger Cove Clay. Beneath this layer of clay
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and silt is another layer of sand and gravel, 100- to 200-ft thick, which constitutes the
main aquifer in the Anchorage area. The Bootlegger Cove Ciay acts as a confining
layer between the two gravel layers that, in combination with the downward slope of the
alluvial fan complex, creates an artesian effect on the iower gravel aquifer.
Groundwater flow in this confined aquifer is generally to the west and northwest

(U.S. Army Garrison, Alaska, 1994).

Underlying the lower gravel aquifer is a thick layer of poorly sorted glacial deposits that
extend all the way down to bedrock (U.S. Army Garrison, Alaska, 1994).

Figure 1-9 shows a schematic hydrogeologic cross-section of the Ship Creek Valley
near the Ft. Richardson power plant, which is 1.5 miles southeast from Ammunition

Storage Area A.

Two principal aquifers have been defined in the Anchorage-Eagle River area: a
shallow, unconfined aquifer, composed of glacio-fluvial deposits and a deeper,
semi-confined fractured bedrock aquifer {[Alaska Department of Natural Resources
(ADNR), 1992 (as cited in USACENPD, 1985b)].

In some areas, these two aquifers are separated by fine-grained silts and clays that act
as a confining layer, but the lateral extent of this layer is not known
(USACENPD, 1995b).

Although Anchorage is in a seismic zone, no faults run through Ammunition Storage
Area A (Gardner, 1996b). The soils at Ft. Richardson generally consist of two main
types: Rockland soil and Rockland loam (Figure 1-10). The Rockland soil is comprised
mostly of a rocky cobble material, but it may also include poorly to well-drained, very
gravelly material. Rockland soil is found mainly in the southwestern portion of the
installation in mountainous regions, ice fields, and non-vegetated areas. The most
abundant soil type at Ft. Richardson, however, is Rockland loam, which fills the
depressions and drainage basins in the lowlands. Rockland loam is comprised of weli
drained silt loam and peat layers, which overlay layers of gravelly or sandy loam
(USATHAMA, 1983).
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1.1.5 Surrounding Land Use and Population. The areas around Ft. Richardson are
mostly undeveloped woodlands. Elmendorf Air Force Base resides to the west of Ft.
Richardson, across from Ammunition Storage Area A. Otter Lake, which is less than
0.5 mile away, is used for recreational purposes (USATHAMA, 1983). There is a lodge
along the northern shore of Otter Lake [within one mile of Building 55228 (Bunker D-
15)], and there are Boy Scout cabins on the south shore of the lake [within 0.5 mile of
Building 55228 (Bunker D-15)].

The reservoir located on Ship Creek, shown in Figure 1-7, is the primary source of
drinking water (USATHAMA, 1983). Figure 1-11 shows the location of drinking water
wells on Ft. Richardson. There are at |east four drinking water wells within a 3-mile
radius of Ammunition Storage Area A, one by the Otter Lake Lodge, and three standby
supply wells by Ship Creek (USATHAMA, 1983).

The population within the Anchorage Municipality is about 260,000 residents (USCB,
2000). The population of the community of Eagle River at the time of the 2000 census
was about 12,000 residents. During daylight working hours, there are about 2,050
military personnel and about 4,250 civilian employees and military dependents at

Ft. Richardson (USARAK Public Affairs). There are approximately six personnel,
including the guard, who work near the Ammunition Storage Area A. They work mostly
in the Ammunition Storage Building located near the entrance to Ammunition Storage
Area A.

No archeological or historically significant sites have been identified at Ft. Richardson
[Reynolds, 1984 (as cited in USACENPD, 1994a)].
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1.1.6 Sensitive Ecosystems. The type of wildlife found at Ft. Richardson is
determined by the different habitats and the seasons (USATHAMA, 1983). The
different types of habitats that may be found at Ft. Richardson include the following:
alpine tundra, sub-alpine habitat, forest habitats, shrub thickets, bogs, and marshes
[Gossweiler, 1984 (as cited in U.S. Army Garrison, Alaska, 1994)]. The most prorhinent
and important wildlife species present at Ft. Richardson are large mammals and birds;
they consist primarily of moose, bear, Dall sheep, swans, and waterfowl

(USATHAMA, 1983).

The most prominent wetlands at Ft. Richardson are Eagle River Flats, Otter Lake
Wildlife Area, and the McVeigh Marsh. Eagle River Flats, located along the lower
portion of Eagle River, at Eagle Bay, is the largest and ecologically most important tidal
marsh along the Knik Arm shoreline. The Otter Lake Wildlife Area, and the McVeigh
Marsh are both inland fresh water marshes. All of these wetland areas support a highly
diverse population of waterfowl species, serving both as breeding grounds and as
migratory staging areas (USATHAMA, 1983).

The Otter Lake Wildlife Area is located within 0.5 mile north of Building 55228

(Bunker D-15), and the Eagle River Flats area is located about 1.5 miles northeast from
the building. Little Otter Creek drains Otter Lake and joins the Eagle River near the
southern end of the Eagle River Flats. No wetlands have been identified in the vicinity
of Ammunition Storage Area A.

The two largest streams in the central portion of the installation, Eagle River and Ship
Creek, support runs of chinook, pink, and chum salmon (USACENPD, 1994a). Ship
Creek also supports sockeye and coho salmon, rainbow trout, and Dolly Varden
(USACENPD, 1994a). Additionally, several other species of trout and nongame
species of fish reside in lakes, ponds, and streams throughout the installation
(USATHAMA, 1893). The state of Alaska operates a fishery within the boundaries of
Ft. Richardson, near Ship Creek, about 2.5 miles south from Building 55228

(Bunker D-15).

1-26




NSSII1-01-D000-0038

ft. Richardson, Alaska CAIS EE/CA
Section 1, Rev. 1

Date: February 2003

Page 27 of 46

No threatened or endangered species have been identified to be present at Ft.
Richardson (USACENPD, 1995b).

1.1.7 Meteorology. Ft. Richardson is located in a transitional climate zone between
the maritime climate of the coast and the continental climate of interior Alaska.

Average temperatures in this area range from -2°C (28.4°F) to 7°C (44.6°F), with an
annual mean of 3°C (37.4°F), and temperature extremes ranging from -18°C (-0.4°F) to
33°C (21.4°F). This area receives an annual average rainfall of between 13 to 20 in.,
with the heaviest period of rain being from July through September. The average
rainfall for this 3-month period is close to 7 in. [Alaska Environmental Information and
Data Center (AEIDC), 1989 (as cited in U.S. Army Garrison, Alaska, 1994)].

The prevailing winds in the Ft. Richardson area are from the south, although northerly
winds may occur between September and April as a result of shallow cold air masses
from the north that displace the less dense southerly fiow. However, even during this
period, the prevailing wind direction at the top of the nearby mountains is still from the
south. Temperature inversions, which contribute to the buildup of air pollutants, occur
in the Ft. Richardson area about 60 percent of the time and are accompanied by iow
wind veiocities. Mean wind speeds in the area ranging from 2.6 to 3.7 meters per
second are common (USATHAMA 1983).

1.2 Previous Removal Actions

OHM began a removal action in 1993, but work was halted when CAlSs in metal pigs
and other materials related to chemical warfare training activities were unearthed. The
CRREL performed a geophysical survey in early 1994, and OHM completed the
removal action in October 1994,

Geophysical surveys by ESE in 1990 and CRREL in 1994 were conducted to help
locate disposal areas within the PRDA. The surveys identified significant anomalies
consistent with trenches and buried waste in four areas at the PRDA. Two of these
areas (Areas A-3 and A-4) showed the greatest evidence of buried waste and
trenching, including possible stacked canisters or cylinders. These areas were selected
for further investigation and removal actions, which were conducted in 1993 and 1994.
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Figure 1-5 shows the resuits of the geophysical survey conducted by CRREL in 1994,
including outlines of the areas that were excavated during the 1993 and 1994 removal
actions at the PRDA site.

Soils excavated from Areas A-3 and A-4 were sampled. After buried debris was
removed, soil sampling was performed on a grid pattern on the bottom and walls of the
excavations to confirm that soils exceeding the removal action ievels had been
removed. Soils were excavated to a maximum depth of 14 feet, where water was

encountered.

Soils that met the removal action ievels (see the following first bullet) were mixed with
borrow soil and returned to the excavations. No additional soil cover was added to
Areas A-3 and A-4. Soils that exceeded the action levels were stockpiled in a fenced
area southeast of the site on Barrs Boulevard in lined, plastic-covered piles surrounded
by berms. These soils were later remediated under a separate contract. Rocks that
were separated from the soil were also stored in the same fenced stockpile area.
Stockpiled rocks were washed in early summer 1995 under an existing contract
between OHM and the Rapid Response section of the Corps of Engineers, Omaha.

Following the removal action completed in October 1994, Trench Areas A-3 and A-4
were excavated and backfilled with a mixture of soil from a borrow pit on the post and
excavated soil that meets the following action leveis for three chlorinated solvents: 600
mg/kg trichloroethylene, 100 mg/kg perchloroethylene, and 30 mg/kg tetrachloroethane.
Vartous types of buried waste were removed and either detonated, disposed, or stored
in an Army bunker for later disposal. Areas A-1 and A-2 have been fenced and covered
with a total of approximately three feet of soil. These areas have not been excavated.

Soil boring samples revealed low levels of solvents.

A number of treatability studies have been implemented at PRDA, including soil vapor
extraction and air sparging, six-phase heating for in-situ remediation of solvent
contaminated soils and ground water, and the dual-phased HVE study. A total of nine
long-term monitoring sampling events have been conducted of the PRDA groundwater
to determine treatment effectiveness, and the potential for migration of contaminants
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from the area. Soil treatment at the PRDA was discontinued in October 1999 after
meeting treatment goals (USACEAD, June 2002). The current condition of the site is

as follows:

¢ Continued long-term groundwater monitoring at PRDA at the rate and frequency
of 18 monitoring weils semi-annually for two more years, at which point an
evaluation will be conducted to determine whether the frequency can be scaled

back based on the sampling data.

¢ Soils will be monitored for natural attenuation until the groundwater contaminant

concentrations meet state and federal requirements.

* The wetlands area has not been investigated, with the exception of a
geophysical survey that revealed the presence of smail metallic objects.

1.3  Source, Nature, and Extent of Contamination

This section summarizes the available information about the location, type, and
attributes of the contaminants present or potentially present at the site, and it identifies

the population that potentially could be affected.

1.3.1 Location of the Hazardous Substances, Pollutants, or Contaminants. The
CAIS items recovered from the PRDA site are presently stored in Building 55228
(Bunker D-15), located in the northern portion of Ammunition Storage Area A.

Building 55228 (Bunker D-15} consists of an Army standard earth-covered semicircular
arch steel magazine. The building is constructed of corrugated stee! plates boited
together and attached to a reinforced concrete foundation (Figure 1-12). The steel
layer is covered by a 6-in. sand filter layer and by a minimum 2-ft thick earthen cover.
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The fioor of the building is made of a smooth concrete slab that drains toward the sides
and the front of the building. Two drainage gutters run the length of the building, one
on each side. Each of these gutters is designed to discharge to the outside of the
building. To reduce the possibility of discharges to the outside of the building, the

gutters or outlets are filled with adsorbent material.

The interior dimensions of the building are approximately 26.5 ft wide by 60 ft long, and
13 ft high at the highest point. The building has approximately 1,060 square foot of
available storage space. Presently, the building is used to store only the CAIS items
removed from the PRDA site.

Access to Building 55228 (Bunker D-15) is by means of a double door, constructed with
a steel plate and equipped with a high-security lock. The building is equipped with a
passive ventilation system, consisting of vents located on the front, near the door, and a
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screened ventilation stack located at the rear end of the building. The building is also
equipped with an intrusion detection system, which alarms in the event of unauthorized

entry.

1.3.2 Hazardous Substances, Pollutants, or Contaminants Present at the Site.
During the Phase | Removal Action, several small empty amber jars (at least 20) were
found during the excavation of Trench A. The jars had legible print on the outside
which read, “HD - TOXIC GAS SET M1.~ Specification sheets for M1 pigs were also
found. Two pigs containing CAIS were subsequentiy found in Trench B (USACENPD,
December 1994). Analysis of samples collected from the soil excavated from
Trenches A and B during the Phase | Removal Action confirmed the presence of
Adamsite (DM) at the site (USACENPD, 1894b).

During the Phase Il Removal Action, nine full or partiaily full glass bottles labeled

*HD- TOXIC GAS SET M1~; one glass vial with a stopper (no comment as to whether it
was empty or full); one amber bottle, 8-in. tall and 3-in. in diameter; one amber bottle,
24-ounce volume, with a small amount of clear liquid; five empty, unmarked, clear
bottles, and various pigs (six empty and four full) were recovered from the PRDA site
(USACENPD, 1994b).

Soil samples collected during the Phase || Removal Action were analyzed for distilled
mustard (HD), 1,4-dithiane, 1,4-thioxane, and Lewisite. None of these compounds
were detected (USACENPD, 1994Db).

Based on a visual inventory performed in July 2002 of Building 55228 (Bunker D-15),
where the CAIS items are presently stored, and previous reports, the following items
from the PRDA activities are present:

A. Seven single round containers (SRCs), each holding one intact pig. One
of the SRCs also contained an empty bottle marked “CN”
(chlorocicetophenone a tearing agent,) but this bottle was subsequently
removed from the SRC, decontaminated, and repackaged in one of three
laboratory sample containers (LSCs) also in storage at the bunker.
Moreover, one of the SRCs also contained a damp piece of cioth; this
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piece of cloth was removed, decontaminated, and repackaged in a 85-gal
drum (described in Paragraph C).

B. Three LSCs, one containing three 3.5-ounce empty mustard bottles and
one glass vial, one containing three empty 3.5-ounce mustard bottles, and
one empty. The empty CN bottle removed from the SRC was repackaged
in the LSC containing the glass vial. The LSCs are overpacked in wood
crates.

C. An 85-gal drum containing fifteen empty mustard bottles, a piece of

canvas, and the damp cloth that was removed from the SRC. The
mustard bottles and the piece of canvas were decontaminated and tested
for the presence of mustard.

D. Two metal buckets: one metal bucket previously stored the mustard
bottles and one stored the piece of canvas.

An assessment of the seven SRCs was performed on August 5, 2000. Each SRC was
x-rayed to determine its contents. Two of the SRCs appeared to be empty with only a
small amount of unknown fill and no evidence of CWM. Four of the SRCs contained no
evidence of CWM ampoules or bottles but may have K951/952 packing material. One
SRC contains possible K941 mustard bottles; however, none of the CAIS items
appeared to be in their original configuration.

The description of the contents of a K941 CAIS (Army designation M1) indicates that
each set consists of 24 glass bottles, each 4.0 ounces in volume and typically filled with
3.5 ounces Levinstein mustard (H or HS) or HD. The bottles are round, have a screw
top, and are marked with heat-resistant paint that reads “H-,” *HS-,” or “HD-,”
followed by the words “TOXIC GAS SET M1~ [Program Manager for Chemical
Demilitarization (PMCD), 1995].

The description provided by OFHM and the x-ray assessment of the items recovered
during the Phase | and |l removal action suggests that the CAIS items recovered from
the PRDA site are K941 sets. However, the presence of Adamsite (DM) in soil samples
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collected from the PRDA site, and the presence of a bottle of CN in the list of items
inventoried at Building 55228 (Bunker D-15), seems to suggest that either K941 is not
the CAIS recovered at the PRDA site, or there may have also been other configurations
of CAIS present at the site.

Based on the presence of DM in soil samples collected during the Phase | Removal
Action, and the presence of an empty bottle marked CN among the items inventoried in
Building 55228 (Bunker D-15), another possibility is the K955 CAIS. According to the
description of the K855 CAIS (PMCD, 1995), each K855 CAIS consists of seven
4.0-ounce glass bottles. Four of these glass bottles contain 90 cubic centimeters of
activated charcoal, each, on which 25 milliliters of agent is adsorbed. Of these four
glass bottles, two contain HD, one contains Lewisite (L or M-1), and one contains
chloropicrin (PS). Of the three bottles remaining in the K855 CAIS, one contains six
grams of triphosgene, a simulant of phosgene (CG); one contains 15 grams of CN; and
one contains 15 grams of DM.

However, according to the draft EA/FONSI (USACENPD, 1994a), the CAIS items
discovered at the PRDA site reportedly consisted of K951s. According to the
description for the K951 CAIS (PMCD, 1995), this CAIS configuration consists of

48 Pyrex™, flame-sealed ampoules; 12 containing a 5 percent solution of mustard
agent (H) in chloroform, 12 containing a 5 percent solution of L in chloroform, 12
containing a 50 percent solution of PS in chloroform, and 12 containing neat CG. Each
ampoule contains approximately 40 miliiliters of the corresponding solution.

The lack of a detailed inventory of the CAIS items recovered from the PRDA site, along
with the apparent discrepancies in the available information, as previously discussed,
make it reasonable to conclude that any or all of the three possible CAIS configurations
couid be in storage in Building 55228 (Bunker D-15) at Ft. Richardson. Table 1-1
provides a brief summary description of each of the three CAIS configurations thought
to be in storage. Detailed descriptions of these CAIS can be found in Appendix B.
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Table 1-1, CAIS Configurations Suspected to be at Ft. Richardson

Chemical

CAIS Set K941

CAIS Set K951/K952

CAIS Set K955

Mustard (H, HS or HD)

Lewisite (L)

Chloropicrin (PS)

24 bottles, 3.5 0z each
pure (neat) mustard

12 ampoules with
2mLin 38 mL
chloroform solution
(5% concentration)

12 ampoules with
2mLin 38 mL
chloroform (5%
concentration)

12 ampoules with
20 mL in 20 mL
chloroform {50%
concentration)

2 bottles, with 25 mL
adsorbed in 90 cc of
charcoal each

1 bottle, with 25 mL
adsorbed in 90 cc of -
charcoal

1 bottle, with 25 mL
adsorbed in 90 cc of
charcoal

Phosgene (CG) 12 ampoules with
40 mL [pure {neat)
phosgene]
Triphosgene 1 bottle, 8 grams
Chloroacetophenone 1 bottle, 15 grams
(CN)
Adamsite (DM) 1 bottle, 15 grams
Notes:
CAIS = chemical agent identification set
mL = milliliters
oz = ounce

Source: Chemical Agent Identification Sets Information Package, PMCD, 1995,
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1.3.3 Chemical and Physical Attributes of the Hazardous Substances, Pollutants,
or Contaminants Estimated to Be Present at the Site. Table 1-2 provides the
chemical and physical attributes of the hazardous substances, pollutants, or
contaminants suspected to be in the CAIS present at the site. The CAIS are packed in
pigs, cylindrical carbon steel containers with one sealed (welded) end and the other end
with a flange where a carbon steel cap is boited in place to seal the pig shut. Since
these pigs had been buried for a number of years, their condition is not known.
Therefore, the pigs are presently overpacked in SRCs. SRCs are carbon steel,
single-trip containers specifically designed to store chemical munitions and to meet the
minimum general packaging criteria for transportation required by the Department of
Transportation (DOT). The SRCs come in various sizes. The pigs at Ft. Richardson
are overpacked in SRCXXs that have a volumetric capacity of about 0.9 cubic meters
(23 gal). Table 1-3 provides general toxicological data for the chemicais potentially

present at the site.

1.3.4 Target Populations Potentially Affected by the Site. Because of the low
volume of material in the ampoules, an exposure would be limited to a short, one-time
occurrence. Since CAISs were used to train military personnel in the detection of
CWM, it is assumed that exposure to the concentrations of CWM agents in CAIS would
not result in acute or chronic effects. At most, exposures could result in irritation of the

skin and eyes.

Most likely targets to be affected in the event of a release are fauna in the general area
of the release and any humans (workers) close enough to the area to inhaie vapors and
gases resulting from a reisase. Given the small amount of material in storage,
groundwater and surface water contamination would be expected to be below detection
limits. Soil (or concrete) contamination wouid be limited to the immediate area of the

release.
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Table 1-2, Selected Chemical and Physical Properties
of CAIS Contents
Vapor Density
(Referenced  Freezing  Boiling
to Air} Point Point Hydrolysis Solubiltty
Agent (°C} (°C) Rate Persistence Odor in Water
Sulfur Mustard (HD) 5.5 13t014 215to 97%complete Long-15- Garlic 1gl
217 in 27 min. at several days
ambient o years
temperature
Levinstein mustard 54 i0to 15 217 Very rapid Long Garlic Slightly
H) soluble
Lewisite (L) 7.2 -44.7 169.8 Rapid Short Geraniums 0.05 gL
Chloropicrin (PS) 57 -64 112 -- - - 0.18 ¢/
100g
Phosgene (CG) 1.38 g/mL -118 7.6 Complete in Short Rotting fruit 03gl
<20 seconds. or hay
Hampered by
low solubility.
Chloroacetophenone 53 56.5 247 Slow Hours and Apple Insoluble
{CN) days blossoms,
irritating
Adamsite (DM) Forms little 195 410 Slow Short Odorless Insoluble
vapor
Chloroform 4.13 -63.5 61 Rapid Short Ether-like Insoluble
Notes:
CAIS = chemical agent identification set
o/t = grams per liter
g/mL = grams per milliliter

Source: Chemical Agent Identification Sets Information Package, PMCD 1995.
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1.4  Tin City, Alaska CAIS

In June 2000, a K-941 pig was discovered during the demolition of the U.S. Air Force
(USAF) Long-Range Radar Site in Tin City, Alaska (Figure 1-13). The USAF arranged
for transportation to and secure storage of the pig at Ft. Richardson. Building 55228
(Bunker D-15) in the Ammunition Storage Area at Ft. Richardson, which contained the

similar pigs recovered from the PRDA, met all the applicable storage requirements.

In July 2000, the U.S. Army Technical Escort Unit (TEU) transported the pig from Tin
City to Ft. Richardson and placed it in secure storage in Building 55228 (Bunker D-15).
A x-ray of the pig shows that the CAIS items in the Tin City pig appear to be an intact
K941 set. Table 1-1 describes the typical configuration of K941 CAIS. Table 1-4is a
detaiied inventory of Building 55228 (Bunker D-15).

in September 2002, the Environmental Protection Agency (EPA) determined that the
Tin City pig could be handled for treatment and disposal under CERCLA with the other
CAIS items stored in buiiding 55228 (Bunker D-15). A non-contiguous facility rule
expands CERCLA to aliow for inclusion of the Tin City pig. This approach is also in
compiiance with the Federal Facilities Agreement (FFA).

1.5 Analytical Data

Chemicai anaiyses have not been performed to characterize the contents of the pigs
presently stored in Building 55228 (Bunker D-15). Manufacturer’s specifications and
generator knowledge have been used to estimate the contents of the pigs. All of the
pigs were x-rayed. The x-rays indicate the presence of K941 bottles in two of the pigs
and debris in the balance of the pigs.
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Figure 1-13. Location of Tin City
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Table 1-4. Inventory of Bunker D-15

ltem

Container
No.

Contents'

SRC/MRC

SRC/MRC

SRC/MRC

SRC/MRC

SRC/MRC

SRC/MRC

SRC/MRC

LSC
LSC
LSC
85-gal drum

Two metal
buckets

01

03

04

05

06

07

09
10

Contents appear to be unknown cushioning material with no evidence of intact
CAIS ampoules/bottles or CWM. Circular objects present in x-rays are
possible caps from the cardboard container of the K951/852 packing material.
It is suspected that the SRC is filled with dirt and CAIS packing residue.

Contents appear to be unknown cushioning material with no evidence of intact
CAIS ampoules/bottles or CWM. Circular objects present in x-rays are
possible caps from the cardboard container of the K951/952 packing material.
It is suspected that the SRC is filled with dirt and CAIS packing residue.

Contents appear to be unknown cushioning material with no evidence of intact
CAIS ampoules/bottles or CWM. Circular objects present in x-rays are
possible caps from the cardboard container of the K851/952 packing material.
Deformed cylinder objects are possible inner containers of the K951/852 CAIS
filled with debris. It is suspected that the SRC is filled with dirt and CAIS
packing residue.

Contents appear to be unknown cushioning material with possible 3% ounce
mustard bottles from the K941 CAIS. Some bottles appear to contain
unknown matserial. It is suspected that the SRC is filled with K941 bottles and
unknown cushioning material.

No evidence of intact CAIS ampoules/bottles or CWM is present. Small
amount of unknown material appears to be in the bottom of the container.
SRC-005 appears to be empty with the exception of a small quantity
{approximately 5% fill) of unknown material in bottom of inner container.

Contents appear to be unknown cushioning material with no evidence of intact
CAIS ampoules/bottles or CWM. Circular objects present in x-rays are
possible caps from the cardboard container of the K851/952 packing material.
It is suspected that the SRC is filled with dirt, unknown materials, and CAIS
packing residue.

Contents appear to be unknown cushioning material with no evidence of intact
CAIS ampoules/bottles or CWM. $SRC-007 appears to be empty with the
exception of a small quantity (approximately 25% fill) of unknown material in
the bottom of the inner container.

Three empty 3.5-ounce mustard bottles, empty CN bottle, one glass vial
Three empty 3.5-ounce mustard bottles

Empty
Fifteen empty mustard bottles, piece of canvas, damp cloth

Empty

SRC/MRC —
Tin City

Contents appear to be an intact K841 set. The kit normally contains 24 glass
bottles containing 3% ounces of mustard each. Several of the bottles appear
to be full.

' This is based on x-rays of the SRCs, past reports from PRDA activities, and a visual inventory of the

bunker. No pigs have been opened.
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1.6 Streamline Risk Evaluation

in general, long-term threats to the general public and ecological receptors would resuit
from continuous releases of hazardous substances over time, resulting in downgradient
or down-wind concentrations that are potentially hazardous. Because of the low
volume of chemicals in the CAIS being stored at Ft. Richardson, a CAIS cannot act as
a continuous source term for contaminant fluxes via air or groundwater to offsite pUinc
receptors. For this reason, dispersion modeling or other fate and transport modeling is

not warranted.

Exposures to CAIS materials would be limited to short, one-time exposures to nearby
receptors, presumably workers associated with activities at Ft. Richardson. [n order to
understand the potential toxic effects associated with a one-time exposure, it is
necessary to know the concentration of the chemicals in the CAIS bottles and
ampoules since the health effects associated with exposure to a chemical are related to
the dose, or delivered concentration, of the chemical. However, since no analytical
data are available to confirm this, it is necessary to make assumptions about the
configuration and concentrations of the different chemicals in the ampoules based on
available information. Table 1-1 summarizes potential configuration and concentration
of the different chemicals in the ampoules.

Currently, the USEPA has not identified dose-response data and toxicity factors for
quantifying the risk of subchronic or chronic toxic effects or carcinogenic effects for any
of these materials. Dose-response data are available from which some regulatory
levels and action levels have been established, such as Occupational Safety and
Health Administration (OSHA), permissible exposure limits (PELs) and Department of

Defense (DoD) airborne exposure limits.

Based on the information presented in Table 1-2, concentrations of the chemicals in the
bottles and ampoules are in the range of 5 to 100 percent. Table 1-3 presents toxicity
data for CAIS materials. Compared to an available dose-response data and available
human median LDs, concentrations, the concentrations of the chemicals in the CAIS
items are high enough to cause lethal effects if exposures were to occur. However,
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because the volume of the chemicals is so small, it is not certain that the CAIS, upon
breakage, could act as a contaminant source long enough to result in a lethal dose to a
receptor. More likely, the exposure would result in acute toxic effects, as listed in

Table 1-3.
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SECTION 2
SCOPE AND SCHEDULE OF REMOVAL ACTION

This section discusses the scope of the removal action alternatives to be evaluated in
this report, within the context of CERCLA’s statutory limitations for such actions.

2.1 STATUTORY LIMITS ON REMOVAL ACTIONS

Unless necessary to mitigate an emergency, or in cases where there is an immediate
risk to human health or welfare or the environment, and response cannot otherwise be
provided in a timely manner, CERCLA imposes a statutory limitation on superfund-
financed removal actions of 12 months or $2 million [42 United States Code Annotated
(USCA) 9604 (c)]. Although these limits do not appear to strictly apply to non-
superfund-financed removal actions performed by other Federal agencies, the USEPA
has determined that defacto compliance is still necessary since Congress intended the
statutory time and dollar limits to signal the end point of the removal authority (53 FR
51396). Therefore, uniess a statutory exemption can be invoked, the removal action
activities must cease when the 12 months, $2 million statutory limits are reached, at
which time any additional activities must meet the applicable remedial action
requirements in the NCP (53 FR 51396).

The removal action for the treatment and disposal of the CAIS recovered from the
PRDA site, however, would be carried out as an interim response action (IRA) pursuant
to the CERCLA FFA for Ft. Richardson, as part of the remedial activities for the PRDA
site. Therefore, pursuant to 40 Code of Federal Regulations (CFR) 300.415 (b)(5)(ii),
the removal action would be exempted from the 12 month, $2 million statutory limits.

2.2 SCOPE OF REMOVAL ACTION

The scope of the action to be performed is to treat and dispose of the CAIS items in a
safe manner that protects the environment and the health of the public. Specific

removal action objectives include:

¢ Remove the containers of CAIS items presently in storage in Building 55228
{(Bunker D-15)
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o Treat any hazardous substances, poliutants, or contaminants in the CAIS
items, as necessary, in order to reduce the likelihood of human, animal, or
food chain exposure

e Appropriately treat and/or dispose of any residues resulting from such
treatment.

23 SCHEDULE OF REMOVAL ACTION ACTIVITIES

The schedule for the removal of the CAIS-related waste from Ft. Richardson is as
follows. The revised EE/CA is scheduled to be submitted in early 2003 and will be
followed by a public meeting held for the express purpose of discussing its contents. A
notice of availability of the EE/CA, the administrative record file, and a brief description
of the EE/CA contents, will be published in a major local newspaper for public
comment. Upon release of this notice, a 30-day public comment period will ensue.
After all public comments have been reviewed, comments will be addressed according
to their levels of significance. Public comments and their respective responses will be
included in the administrative record. The necessary personne! and equipment for the
chosen alternative will be deployed to the site in late spring 2003. Treatment and
packaging activities will occur during the summer. All processing equipment will be
decontaminated, sampled to confirm clean closure and certified by a professional
engineer. All CAlS-related items, residual waste, and processing equipment will be
removed from Ft. Richardson by the end of September 2003.

2.4 PLANNED REMEDIAL ACTIVITIES

The six-phase heating remedial system at the PRDA was turned off in October 1999
after meeting the ROD Remedial Action Objectives for soils. The soils will continue to
be monitored for natural attenuation. Future planned additional actions include
continued long-term monitoring at Operational Unit-B (OU-B) at the rate and frequency
of 18 groundwater monitoring wells semi-annually for two more years, at which point an
evaiuation will be conducted to determine whether the frequency can be scaled back
based on the sampling data (USACEAD, June 2002).
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SECTION 3
IDENTIFICATION AND ANALYSIS OF
REMOVAL ACTION ALTERNATIVES

This section identifies four alternatives and provides descriptive narrative on each
alternative. The four alternatives are: (1) no action, (2) onsite treatment of CWM with
the Army ‘s Rapid Response System (RRS) with subsequent offsite final treatment
(incineration)/disposal (3) onsite repackaging using the RRS with subsequent final
treatment (incineration) at an offsite facility, and (4) offsite shipment to a DoD facility for
treatment of CWM with the RRS with subsequent shipment for final offsite treatment
(incineration)/disposal. The Applicabie or Relevant and Appropriate Requirements
(ARARs) and other to-be-considered (TBC) requirements evaluated as part of this
analysis of aiternatives are presented in Appendix C. The four alternatives are
described in detail in the following paragraphs.

3.1 Alternative 1: No Action.

Under this alternative, no action would be taken and the recovered CAIS items would
remain in storage in Building 55228 (Bunker D-15). Implementation of this alternative
may result in the need to apply for and obtain a final RCRA Part B Permit to allow for
the long-term storage of the CAIS waste.

3.1.1 Effectiveness. Overall protection of human health and the environment.
Building 55228 (Bunker D-15) provides adequate protection for the storage of the CAIS
items. The CAIS items are properly overpacked in containers that are compatible with
the hazardous substances, pollutants, or contaminants contained in them, and the
containers ensure no detectable emissions when properly closed. The building
provides for adequate containment of any liquid releases and provides effective
protection against the elements. However, the building wouid not prevent, although it
would mitigate, the escape to the atmosphere of gases and vapors resulting from a
liquid spill. The current physical configuration of Building 55228 does not conform to all
of the design criteria specified under 40 CFR 264 Subpart for the permitted storage of
liquid RCRA wastes. Should the CAIS storage become subject to a RCRA Part B
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permit, Building 55228 would require several upgrades to ensure that the applicable
design and operating standards will be met. Potential modifications may include air
potlution controls and secondary containment system upgrades through either sealing
existing drains or by installing a secondary containment system that meets the design
criteria specified in the regulations and video monitoring. As an alternative to upgrading
Building 55228, the CAIS items could be moved to another building on the facility that
already meets the 40 CFR 264 Subpart | design standards. Building 55228 is not
located within 200 ft of a fault, nor is it located within a 100-year floodplain.

Compliance with ARARSs, and other criteria, advisories, and guidance. CAIS items have
been in storage in Building 55228 (Bunker D-15) since October 1993. One pig
containing CAIS items retrieved from the Tin City Radar Site has been stored Bunker D-
15 since July 2000. All CAIS items currently storage in Bunker D-15 will remain in
storage in this building until the final remedial action is implemented for the PRDA site
OU-B. The storage of these CAIS items is in compliance with the substantive
applicable requirements specified under 40 CFR Part 265 Subpart |, “Use And
Management Of Containers.” These standards are met through the packaging
configuration of the waste and the structural design of Bunker D-15. As stated above,
should this alternative be implemented and a Part B storage permit required, Building
55228 will require modification to ensure that all of the design standards specified in 40
CFR 264 Subpart | are met. The storage of the CAIS items is also in compliance with
40 CFR 266.205(d), “Standards applicable to the storage of solid waste military
munitions; Waste chemical munitions.” As such, the storage of these waste items is not

subject to the one-year storage prohibition of 40 CFR 268.50.

Compliance with the substantive container management requirements is specificaily
achieved through the following design and management practices. All of the waste is
stored within steel pigs with secured lids. Any free liquids are contained within small
vials as the primary waste container. The bottles containing free liquids are packaged
inside metal containers. The metal containers are further overpacked into the pigs,
which act as tertiary containment. All of the wastes within Bunker D-15 are staged on
paillets in wooden crates. The waste types are compatible with the packaging and the
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absorbent material. Inspections of the containers are performed weekly, consistent
with 40 CFR Section 265.174 to look for leaks or deterioration.

Waste contact with precipitation is minimized due to the packaging configuration,
staging on pallets in wooden crates, and storage inside the bunker. The CAIS items in
storage at Bunker D-15 are greater than 50 ft from the facility’s property fine, and no
incompatibie materials are known to be stored in the same inner packaging. The CAIS
items in storage at Bunker D-15 are not characteristically hazardous for ignitability or
reactivity, and no incompatible materials are known to be stored in the same inner
packaging. None of the individual waste containers or pigs exceeds 26.4 gal in volume;
therefore, the air emissions requirements for the storage of hazardous waste do not
apply to the storage of the CAIS items in Bunker D-15 (40 CFR 264 Subpart CC).

To minimize the potential for worker exposure to chemical agents and in compliance
with DoD requirements regarding facilities storing chemical agent, inspection of the
inner primary waste containers is not performed. The multiple packaging configuration
of this waste is expected to minimize the possibility of a release of the waste to the
bunker; consequently, DoD will limit its inspection to the outer packaging of each

container and air monitoring of the bunker on at least a monthly frequency.

Long-term effectiveness and permanence. Since storage of the CAIS items in

Building 55228 (Bunker D-15) would only be an interim measure that would continue
only until the final remedial action is impiemented for the PRDA site (OU-B), itis not
required to meet CERCLA " s requirements for long-term effectiveness and
permanence. However, the final remedial action alternative selected for the PRDA site
would still have to address the criteria for long-term effectiveness and permanence with
respect to the remediation/disposal of the CAIS items.

Reduction of toxicity, mobility, or volume through treatment. This alternative wouid not
involve any treatment. It relies on containment and institutional controls as a way to
reduce the mobility of the hazardous substances, pollutants, or contaminants of

concern.

Short-term effectiveness. Building 55228 (Bunker D-15) and the institutional controls
currently in place for the storage of the CAIS items would adequately protect the human
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health and the environment until the final remedial action for the PRDA site is

implemented.

3.1.2 Implementability. This alternative would not change any of the current
operations at Building 55228 (Bunker D-15).

3.1.3 Cost. The direct capital costs for continuing storage of the CAIS at Ft.
Richardson amount to approximately $330 per day, which includes periodic inspections
and use of the facility. Additionally, if a RCRA Part B permit is required, obtaining that
permit would be an approximate cost of $250,000. Compliance with the permit would
add costs for facility upgrades such as video monitoring and additional labor for
required reporting. Given the open ended nature of this alternative, no present-worth
cost estimate could be developed. However, this alternative provides only a temporary
measure and would require that a permanent remedy, presumably different from the
other remedial alternatives being evaluated in this EE/CA, be developed sometime in
the future. At the present time, there is no basis to believe such an alternative could be
developed in the near future that would provide such significant cost savings to justify
delaying the implementation of any of the other alternatives being evaluated in this
EE/CA. Therefore, it is estimated that implementing this “No Action” alternative would
only increase the final costs for remediating the site, by delaying the inevitable
implementation of any one of the other alternatives being evaluated in this EE/CA.

3.2 Alternative 2: Onsite Treatment of CWM ltems and Offsite
Treatment/Disposal of Associated Hazardous Substances.

This alternative would involve onsite treatment of CAIS items containing CWM to
generate treatment residues with reduced toxicity for safer handling, transport, and
ultimate disposal. It also would involve offsite commercial treatment/disposal of CWM
treatment residues and offsite commercial treatment/disposal of other hazardous
substances, pollutants, or contaminants.

This alternative would involve the use of the Army’s RRS, which is a mobile platform
(presently being fielded by the Army) for handling CAIS items under proper engineering
controls. The RRS is comprised of two trailers: an operations trailer and a utility trailer.
The CAIS items are handled in the RRS operations trailer (Figure 3-1).

3-4




S-€

19jje1] suopesadQ SHY °1-€ anbig

og o g ebey

£002 Ateruge< :ajeq

| 'AeH ‘g uoydeg

VO/33 SIVD BYSElY 'UoSpIBYDIY 14



N88il-01-D000-0038

1. Richardson, Alaska CAIS EE/CA
Section 3, Rev. 1

Date: February 2003

Page 6 of 30

in the RRS trailer, engineering controls are provided by a negative pressure glovebox
system that is ventilated to a carbon filter system to control toxic emissions. Within the
glovebox, there is an unpack station that provides sufficient space to unpack and
handle the CAIS items, a fiber optic probe for a Raman spectrophotometer, racks to
facilitate the sorting of the CAIS items, a reactor to treat those CAIS items containing
chemical warfare agent, and a waste containerization system that accommodates two
drums to collect the waste generated during the operations. The RRS operations trailer
is also equipped with a loading system to facilitate the loading of the CAIS item
overpacks into the glovebox, air monitoring equipment to monitor the operations, and a
Raman spectrophotometer to facilitate the segregation of the CAIS items based on their
contents. A detailed description of the engineering features of the RRS glovebox and

air monitoring system are provided in Appendix D.

The utility trailer contains two diesei powered generators (one primary and one backup)
to supply the RRS with all necessary electrical power; however, the RRS can also
operate from available commercial power. The utility trailer also houses an
uninterruptible power supply to power critical systems until the backup generator starts

in the event of a power failure.

The RRS is supported by a Mobile Analytical Support Platform (MASP), a separate
mobiie laboratory that supports the analysis of the air monitoring equipment within the
RRS operations trailer. The MASP is equipped with a gas chromatograph (GC) for the
analysis of air and waste samples. Depot Area Air Monitoring System (DAAMS)
sorbent tubes are used within the RRS operations trailer to collect ambient air sampies.
These samples are then analyzed in the MASP if there is a need to confirm an alarm
from a near real-time air monitoring device. The MASP also screens the treatment

residues to ensure that adequate destruction of chemical agent was accomplished.

The RRS operations trailer, the utility trailer, and an administration trailer would be set
up in front of Building 55228 (Bunker D-15) (Figure 3-2). Building 55228 is surrounded
by a chain-link fence with a triple-strand barbed wire top. There is only one access
gate, which is kept locked. The area outside the Building 55228 perimeter is forest.
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No personnel work near Building 55228, where the RRS would be located.
Building 55228 is not located within 200 ft of a fault, nor is it located within a 100-year

floodplain.

A waste staging area would be set up within Building 55228 to temporarily store the
wastes generated during the RRS operations before they are shipped offsite for
treatment/disposal. This staging area would have secondary containment for liquid

drum storage.

To initiate processing the CAIS, the SRC would be monitored with Miniature Continuous
Air Monitoring System (MINICAMS®) to verify that the pig is not contaminated; then the
pig would be removed from the SRC. The pigs would be loaded by forklift onto a
transport cart at the RRS operations trailer loading platform. The pig would then be
moved into the RRS glovebox airlock, where it would then proceed to the unpack
station. There, the pig would be opened using a pig cutter (an industrial cutter). The
CAIS items would then be removed from the pig.

The CAIS items are expected to be loosely packed in absorbent material within the
metal pigs. The pig parts and this packing material would be placed into the waste
drum in the unpack station waste containment system compartment. If contaminated,
the metal pigs would be decontaminated with five percent sodium hypochlorite or the
chloroform/t-butyl alcohol/water/1,3-dichloro-5,5-dimethylhydantoin (DCDMH)
decontamination solution before being placed in the waste drums. Furthermore, shouid
there be any evidence of leaks or broken CWM CAIS items within the pig, the
packaging material would be decontaminated before being placed into the waste drum.
The dunnage would be decontaminated only in those cases where it is believed to be

contaminated with chemical agent.

After the CAIS items have been removed from their packaging, they would be
segregated, by contents, using either visual markings on the CAIS items themselves or
by non-invasive characterization with the Raman spectrophotometer, if there are no
distinguishable markings. Those CAIS items containing chemical agent would then be
transferred to the neutralization station. At the neutralization station, they would be
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temporarily stored in the rack (sorted by contents) before being treated in the reactor.
Those CAIS items that do not contain chemical agent would be kept in the holding rack
at the unpack station until enough volume has been accumulated to properly repackage
them into laboratory packs for shipment offsite to an approved hazardous waste
treatment, storage, and disposal facility (TSDF) for final treatment and ultimate

disposal.

A discussion of the various chemistries is provided in Appendix E. The reactions are
considered complete when the concentration of chemical agent in the reaction products
(treatment residues) is less than 50 milligrams per liter. This is the concentration at
which the Army has determined that the toxicity of the chemical agent has been
sufficiently reduced to allow for the treatment residues to be safely transported by
commercial carrier to an approved hazardous waste TSDF for further treatment and
ultimate disposal. The studies to validate the chemistry of the reaction processes, as
well as the toxicological studies to support the established treatment performance goal,

were completed in 1897,

To begin the reaction process, the CAIS bottle or ampoule containing chemical agent
would be loaded into the reactor, the treatment reagents would then be added, and the
lid sealed. The reactor keeper ring is designed to hold the crushing mechanism in
place until the operator is ready to initiate the reaction. When ready, the operator
releases the keeper ring lock and proceeds to exert pressure on the reactor, crushing
mechanism to break the CAIS glass containers in the reactor. Once the glass
containers are broken, the operator then would proceed to agitate the reactor mixture
periodically for at least 15 min by turning the reactor crushing mechanism.

When at least 15 min have passed, the operator wouid open the reactor and transfer
the contents of the reactor (including the pieces of glass) into the liquid waste drum,
located underneath the neutralization station in the waste containerization system
compartment.

Before the drum containing the liquid treatment residues is sealed and removed from
the waste containerization system, a sample would be coliected for analysis to confirm
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that the chemica! agent concentration in the treatment residues is less than or equal to
50 milligrams per liter. When the sample is collected, the drum would be sealed and
transferred to the temporary waste staging area. If the analytical resuits show that the
chemical agent concentration in a drum of liquid waste is above 50 milligrams per liter,
the drum would be loaded again into the neutralization station waste containerization
system compartment. There it would be opened, and additional treatment reagent
would be added. Another sample would then be collected to confirm that the treatment

concentration goal has been achieved.

In the case of CWM decontaminated dunnage, the concentration of chemical agent in
the extract of a representative dunnage sample must be less than or equal to 50
milligrams per liter before the Army would consider the dunnage to be safe for transport
(by commercial carrier) to a commercial RCRA Subtitle C facility for fina!
treatment/disposal. Therefore, to confirm the effectiveness of the dunnage chemicali
agent decontamination before the dunnage waste drum is sealed and transferred to the
temporary waste staging area, a representative dunnage sample would be collected.
This sample would be collected at the unpack station before the decontaminated
dunnage is placed into the dunnage waste. If the analytical results show that the CWM
concentration in the extract of the dunnage sample is above 50 milligrams per liter, the
dunnage waste would be decontaminated with five percent sodium hypochlorite or the
DCDMH cosolvent mixture. Another dunnage sample would then be collected to
confirm that the treatment concentration goal has been achieved. A sample of any free
standing liquid would also be collected and analyzed to confirm that the chemical agent
concentration in the liquid does not exceed 50 milligrams per liter. This process would
be repeated, as necessary, until the chemical agent concentration in the extract of the
dunnage sample and in any free standing liquid is less than or equal to 50 milligrams

per liter.

The CAIS items containing industrial chemicals would be repackaged into laboratory
packs according to compatibility and hazard class, in accordance with the appropriate
Department of Transportation (DOT) requirements. Single round containers (SRCs)
would be used to repackage those CAIS items containing phosgene, if needed. Once

3-10




NSSII-01-D000-0038

Ft. Richardson, Alaska CAIS EE/CA
Section 3, Rev. 1

Date: February 2003

Page 11 0f 30

the CAIS items that do not contain CWM have been repackaged, they would be

transferred to the temporary waste staging area.

The RRS is expected to process two to three SRCs per week. During active treatment
operations for CAIS containing chemical warfare agent, the carbon filters would be
changed within 48 hours of a chloroform release in the glovebox or if a breakthrough is
detected between carbon beds, whichever occurs first. When treatment operationé for
CAIS containing chemical warfare agent are not actively taking place, the filters would
not be replaced unless a breakthrough is detected. At the end of the CAIS operation,
all hazardous wastes would be removed from the glovebox and the equipment
decontaminated. The amount and type of waste that would be expected to be
generated by the RRS operations is provided in Table 3-1.

Table 3-1. Expected Wastes Generated During RRS Operations

for Alternative 2

Waste Stream Unit/ Container  Quantity Weight Waste Type

Dunnage/packaging materials 30-gal drum 12 ~ 150 Ibs/ea RCRA hazardous
{include pig parts)

Chemical warfare agent 5-gal drum 6 ~ 60 Ibs/ea RCRA hazardous
treatment residues (RED,
BLUE, and CHARCOAL/

CHARCOAL Leprocesses)

Liquid phosgene SRC 1 ~ 20 Ibs/ea RCRA hazardous
Liguid chloropicrin 5-gal drum (lab 1 ~ 20 ibs/ea RCRA hazardous

pack)

Poison soiids (PS in charcoal, 20-gal drum (lab 1 ~ 30 Ibs/ea RCRA hazardous
triphosgene, CN, DM) pack)

Spent filters 95 gal drums 10 ~ 200 Ibs/ea RCRA hazardous
Decontamination rinsate 55-gal drum 1 ~400 Ibs/ea RCRA hazardous
PPE and Miscellaneous 55-gal drum 8 ~200 Ibs/ea RCRA hazardous
Waste
Notes:
PPE personal protective equipment

RCRA
RRS

Resource Conservation and Recovery Act
Rapid Response System
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All wastes generated during RRS operations would be considered hazardous and
would be sent to an offsite RCRA Subtitle C facility in the contiguous 48 states for

incineration and for ultimate disposal.

The wastes would be transported by a permitted hazardous waste transporter.

3.2.1 Effectiveness.

Overall protection of human heaith and the environment. Alternative 2 would remove
the source of CWM and other hazardous substances, pollutants, or contaminants from
Ft. Richardson, thus alleviating the potential for future exposures to human and
ecological receptors. It is assumed that there would be no exposure to post-treatment
residual materials and other hazardous materials at their final disposal destination.
Alternative 2 would eliminate risks because it achieves overall protection by using
existing treatment technologies, in addition to achieving destruction of the hazardous

substances, pollutants, or contaminants.

Compliance with ARARSs, and other criteria, advisories, and guidance. Altemative 2
would comply with the ARARs listed in Appendix C, as well as with Army criteria,
advisories, and guidance specific to the management of CWM.

The current storage of the CAIS items in Bunker D-15 is in compliance with the
substantive requirements of 40 CFR Part 265 Subpart | “Use and Management of
Containers.” The packaging configuration of the waste and the structural design of the
bunker meet the necessary criteria to establish compliance with the container storage
requirements. In addition, storage activities are compliant with 40 CFR 266.205(d)
“Standards applicable to the storage of solid waste military munitions; Waste chemical
munitions.” As such, the storage of these waste items is not subject to the one-year
storage prohibition of 40 CFR 268.50.

The CAIS items will be managed in the RRS glovebox. The design and operating
standards of the RRS glovebox are sufficient to demonstrate compliance with the
RCRA Subpart X “Miscellaneous Units” requirements. The RRS glovebox is
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constructed of materials that are compatible with the hazardous substances, pollutants,
or contaminants in the CAIS items, thus preciuding the potential for a constituent
release due to degradation of system components. The glovebox would also provide
adequate secondary containment in the event of a liquid spill or release that may occur

during segregation and repackaging activities.

Prevention of airborne contaminant releases from the unit would be prevented, as the
glovebox would also function as an enclosure vented through a closed vent system
equipped with a carbon filter system, which would control any emissions. Moreover, the
RRS operations would aiso comply with the RCRA facility siting requirements since
Buiiding 55228 (where the RRS would be located) is not within 200 ft of a fauit, nor is it

located within a 100-year floodpiain.

Packaging of the CWM treatment residues, non-CWM CAIS items, and other wastes
generated during the RRS operations would be consistent with the requirements of the
Hazardous Materials Transportation Act (HMTA) (49 CFR 171-177). The applicable
substantive 40 CFR 262 RCRA generator requirements for hazardous waste
identification, newly generated waste management, labeling, and manifesting would
also be implemented. The wastes generated from the RRS operations to be shipped
offsite, would be sent only to a facility determined by the USEPA to be in compliance
with the acceptability requirements of 40 CFR 300.440. Offsite activities must comply
with all the substantive and administrative requirements of any laws that apply to the

particular activities.

Long-term effectiveness and permanence. The only long-term risk associated with the
CAIS material present at the site is the potential for an accidental one-time exposure to
CWM and other hazardous materials. Alternative 2 would alleviate this risk by
removing all the CAIS items from the site, by treating the CWM before offsite shipment,
and by incinerating the CWM treatment residues as well as the other hazardous
substances, pollutants, or contaminants in the CAIS items. This alternative would
achieve long term effectiveness because all hazardous substances, pollutants, or
contaminants are ultimately destroyed. Treatment residues from the
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detoxification/decontamination operation and the repackaged CAIS items would be
classified as RCRA hazardous waste and would be further treated by incineration at a
RCRA Subtitle C facility. Ash resulting from the final treatment (incineration at a TSDF)
would be shipped to a RCRA Subtitle C landfill for final disposal. Nonhazardous debris
generated during the RRS operations would be disposed of in a RCRA Subtitle D
landfill.

Reduction of toxicity, mobility, or volume through treatment. This alternative wouid
achieve a reduction in toxicity, mobility, and volume through treatment (i.e.,
detoxification of the CWM followed by incineration of the CWM treatment residues as
well as of the other hazardous substances, pollutants, or contaminants in the CAIS
items). An initial increase in the volume of the waste would occur as a resuit of the
detoxification of the CWM. However, this comes as a tradeoff to a reduction in toxicity

to make it safer for transport.

Short-term effectiveness. Three types of potential short-term risks have been identified

in the evaluation of Alternative 2:
(1)  Accidental exposures during handiing and treatment at the RRS

(2)  Accidental exposure to treated material and industrial materiais during

shipment offsite
(3)  Transportation accidents.

Exposures to workers could occur during handling and treating of CAIS at the RRS.
The foliowing controls have been developed for the RRS to prevent short-term
occupational exposures during treatment of CAIS items containing chemicai agent:

. CAIS wouid be introduced into the RRS through an airlock.

. The three-station glovebox operates under negative pressure so that

gases would not escape the glovebox.
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. An air monitoring system would monitor air within crew working space and
the air exiting the glovebox.
. Air exiting the glovebox would pass through a carbon filter system.

. RRS crew members would be certified to perform RRS tasks.

In the unlikely event these systems fail, exposure would be limited to smail volumes of
CAIS material, likely resulting in eye, skin, and respiratory irritation. Workers are not
likely to be exposed to substances above OSHA-permissible exposure limits. There
exists a potential for dermal exposure to liquid chloroform during RRS operations if
chloroform spills penetrate the butyl gloves in the glovebox. This exposure would be
mitigated by use of 4H glove liners.

Workers could be exposed to treatment residuals. A description of the chemical
makeup of the residuals is provided in Appendix E. Only residual amounts of CWM and
other hazardous constituents would be present in the treatment residuals. For
example, less than 50 milligrams of sulfur mustard per liter of treatment.

A second type of short term exposure that would be associated with Alternative 2 is risk
of accidents during transport of chemical warfare agent treatment residues and other
hazardous materials to the offsite commercial TSDF. The potential exists for
occupational and public receptors exposure to post-treatment residuals during
transportation if material escapes packaging. However, this potential has not been
guantified. Nevertheless, because of the low volume and low presumed concentration
of chemical warfare agent in CAIS items, exposures would likely result only in minor
irritation of the skin and eyes. To mitigate this exposure, the stringent packaging,
shipping, and transportation requirements of the HMTA and of the Army would be
enforced.

3.2.2 Implementability. The implementation of this alternative is technically feasible.
The operation of the RRS glovebox system is based on basic engineering principles
and proven technologies. The reactor treatment chemistry was validated in bench scale
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and operational testing. The RRS and the CWM treatment were field tested at the
Deseret Chemical Depot (DCD) in Utah. Furthermore, except for the offsite landfill
facilities that would receive nonhazardous debris, the offsite facility or facitities that
would receive waste generated from the RRS operations would need to be authorized
by the USEPA as acceptable to receive CERCLA wastes, pursuant to 40 CFR 300.440.
Several RCRA Subtitle C facilities have already been approved to receive CERCLA

wastes.

3.2.3 Cost. The cost estimate for Alternative 2 reflects a level of accuracy that should
be within the range of -30 percent to +50 percent of the final design cost estimate. The
detailed cost estimate is presented in Appendix F. The cost estimate is divided into
three major cost categories: direct capital costs, indirect capital costs, and contingency.
The direct capital costs include the costs for labor; equipment and materials; and travel,
car rental, and per diem. The indirect capital costs include the costs for engineering
and management (20 percent of the direct capital costs); and permits [not including
RCRA or National Environmental Policy Act (NEPA) documentation], fees, and taxes
(10 percent of the direct capital costs). A contingency (30 percent of the total capital
costs) has been added to cover the costs associated with unforeseen circumstances,
such as weather or administrative delays, and gaps in site characterization data. The

summary of the costs for Alternative 2 is as follows:

Direct Capital Costs

A. Labor $525,281
B. Materials and Equipment $706,984
C. Travel/Car Rental/Per Diem $274,752
TOTAL DIRECT CAPITAL COSTS $1,507,017
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Indirect Capital Costs

D. Engineering and Management $301,403

E. Permits, Fees, and Taxes $150,702

TOTAL INDIRECT CAPITAL COSTS $ 452,105
TOTAL CAPITAL COSTS $1,958,122
CONTINGENCY $ 587737
TOTAL PROJECT COSTS $2,546,859

It should be noted that utilities, building, support personnel, and so forth, have already
been identified and are available at Ft. Richardson.

3.3 Alternative 3;: Offsite Treatment/Disposal.

This alternative is essentially the same as Alternative 2, except that the CAIS items
containing chemical warfare agent are not treated before shipment to an offsite RCRA
Subtitle C facility for incineration and subsequent disposal. Under this alternative, the
CAIS items would be brought to the RRS operations trailer, where they would be
segregated and repackaged according to compatibility and hazard class, in accordance
with the appropriate DOT requirements. The CAIS items that do not contain chemical
warfare agent would be shipped offsite for treatment/disposal in the same manner as
Alternative 2. CAIS items containing chemical warfare agent, however, would be
overpacked in SRCs and transported by military plane to the Army installation in the
lower 48 states that is closest to the TSDF where the CAIS items containing chemical
warfare agent would be incinerated. From the Army installation, the SRCs would be
transported by truck under military escort to the TSDF. Table 3-2 provides a list of the
wastes that would be generated during the RRS operations for Alternative 3.
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Table 3-2. Expected Wastes Generated During RRS Operations
for Alternative 3
Unit/
Waste Stream Container Quantity Weight Waste Type
Dunnage/packaging materials  30-gal drum 11 ~200Ibsfea  RCRA hazardous
CWM CAIS items SRC 4 ~ 25 \bs/ea RCRA hazardous
Liquid phosgene SRC 1 ~ 20 Ibsfea RCRA hazardous
Liquid chloropicrin 5-gal drum 1 ~ max. 20 RCRA hazardous
(lab pack) Ibsfea
Poison =olids (PS incharcoal,  20-gal drum 1 ~ 20 Ibs/ea RCRA hazardous
triphosgene, CN, DM) (lab pack)
Spent filters 95-gal drum 5 ~120 Ibsfea  RCRA hazardous
Spent decontamination 30-gal drum 2 ~200 Ibsfea  RCRA hazardous
solution
Decontamination rinsate 55-gal drum 1 ~480 |bsfea RCRA hazardous
Decontaminated PPE 55-gal drum 1 ~ 100 Ibsfea  RCRA nonhazardous
debris {to be disposed of
as RCRA hazardous)
Notes:
PPE personal protective equipment

RCRA
RRS

Resource Conservation and Recovery Act
Rapid Response System

now o

3.3.1 Effectiveness.

Overall protection of human health and the environment. Alternative 3 would remove
the source of CWM and other hazardous substances, pollutants, or contaminants from
Ft. Richardson, thus alleviating the potential for future exposure to human and
ecological receptors. It is assumed that there would be no significant exposures to
post-treatment residual materials and other hazardous materials at their final disposal
destination. This alternative would eliminate risk because it achieves overall protection
by using existing treatment technologies in addition to achieving destruction of the

hazardous substances, poliutants, or contaminants.
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Compliance with ARARS, and other criteria, advisories, and guidance. Except for the
chemical warfare agent transportation restrictions in 50 USCA 1512a(b), Aiternative 3
would comply with the ARARSs listed in Appendix C, as well as with Army criteria,
advisories, and guidance specific to the management of CWM. The current storage of
the CAIS items in Bunker D-15 is in compliance with the substantive requirements of
40 CFR Part 265 Subpart | “Use and Management of Containers.” The packaging.
configuration of the waste and the structural design of the bunker meet the necessary
criteria to establish compliance with the container storage requirements. in addition,
storage activities are compliant with 40 CFR 266.205(d) “Standards applicable to the
storage of solid waste military munitions;, Waste chemical munitions.” As such, the
storage of these waste items is not subject to the one-year storage prohibition of 40
CFR 268.50.

The segregation and repackaging activities will occur within the RRS operations trailer
glovebox. Since the purpose of the segregation and repackaging is to reconfigure the
physical components of the waste stream to ensure safe transport to the off-site
treatment facility, these activities can be considered treatment in accordance with the
RCRA definition cited under 40 CFR 260.10. The design and operating standards of
the RRS operations trailer are sufficient to demonstrate compliance with the RCRA
Subpart X “Miscellaneous Units” requirements. The RRS glovebox is constructed of
materials that are compatible with the hazardous substances, pollutants, or
contaminants in the CAIS items items, thus precluding the potential for a constituent
release due to degradation of system components. The glovebox would also provide
adequate secondary containment in the event of any liquid spill or releases that may

occur during segregation and repackaging activities.

Prevention of airborne contaminant releases from the unit woulid be prevented, as the
glovebox would also function as an enclosure vented through a closed vent system
equipped with a carbon fiiter system. Moreover, the RRS operations would aiso comply
with the RCRA facility siting requirements since Building 55228 (where the RRS would
be located) is not within 200 ft of a fault, nor is it located within a 100-year floodplain.
Packaging of the CAIS items and other wastes generated during the RRS operations
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would be consistent with the requirements specified in 49 CFR 171-177. The
applicable substantive 40 CFR 262 RCRA generator requirements for hazardous waste
identification, management of newly generated wastes, labeling, and manifesting would
also be implemented. The wastes generated from the RRS operations could oniy be
sent to an offsite facility, which USEPA has determined meets the acceptability
requirements in 40 CFR 300.440. All offsite activities would comply with all the
substantive and administrative requirements of any laws that apply to the particular

activities.

Long-term effectiveness and permanence. The only fong-term risk associated with the
CAIS material is the potential for an accidental one-time exposure to the CWM and
other hazardous materials. Alternative 3 would alleviate this risk by removing the CAIS
items from the site and incinerating them. Alternative 3 would achieve long-term
effectiveness because all hazardous substances, poliutants, or contaminants in the
CAIS items are ultimately destroyed through treatment (i.e., by incineration). Ash
resulting from the treatment would be shipped to a RCRA Subtitle C landfill for final
disposal. Nonhazardous debris generated during the RRS operations would be
disposed of in a RCRA Subtitle D landfill.

Reduction of toxicity, mobility, or volume through treatment. This alternative would
achieve reduction in toxicity, mobility, and volume through treatment (i.e., incineration of

the hazardous substances, poliutants, or contaminants in the CAIS items).

Short-term effectiveness. Three types of potential short-term risks have been identified

in the evaluation of Alternative 3:
(1)  Accidental exposure during handling at the RRS

(2)  Accidental exposure to CWM or other industrial materiais during shipment

offsite

(3)  Transportation accidents.
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Occupational exposures to workers could occur during handling of CAIS at the RRS.
The following controls have been developed for the RRS to prevent short-term
occupational exposures during repackaging of CWM:

. CAIS would be introduced into the RRS through an airlock.

. The three-station glovebox operates under negative pressure so that

gases would not escape the glovebox.

. An air monitoring system will monitor air within crew working space and air

exiting the glovebox.
. Air exiting the glovebox will pass through a carbon filter system.
. RRS crew members will be certified to perform RRS tasks.

Since CAIS items were used to train military personnel in the detection of CWM, it is
assumed that exposure to the concentrations of CWM in CAIS would not result in a
lethal, acute, or chronic dose to the receptor. Exposure could result in irritation of the
skin and eyes. Workers are not likely to be exposed to any substances above OSHA
permissible exposure limits. There exists a potential for dermal exposure to liquid
chloroform during RRS operations if chloroform spills penetrate the butyl gloves in the
glovebox. This exposure would be mitigated by use of 4H glove liners.

A second type of short term exposure that would be associated with Alternative 3 is risk
of transportation accidents during transport of CWM and other hazardous materials to
the offsite location. Appendix G summarizes the potential for accidents during
transportation of the CWM. Regardless of the assumptions used to estimate the risk, it
is estimated that no accidents would occur during such transport.

The potential exists for exposure to occupational and public receptors during
transportation if material escapes packaging. This potential has not been quantified.
However, because of the low volume and low presumed concentration of CWM,
exposures would likely result only in irritation of the skin and eyes. To mitigate this
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exposure, the stringent packaging, shipping, and transportation requirements of the
HMTA and the Army would be enforced.

3.3.2 Implementability. The implementation of Alternative 3 would be technically
feasible. The operation of the RRS glovebox system and of commercial hazardous
waste incinerators is based on basic engineering principles and proven technologies.
However, to implement this alternative, the transportation restrictions in ”

50 United States Code (USC) 1512a(b) would require a waiver under Section 121(d)(4)
of CERCLA {42 USC 8621(d)(4)]. The applicable waiver would be Section 121(d)(4)(D)
of CERCLA: the remedial action selected wili attain a standard of performance that is
equivalent to that required under the otherwise applicable standard, requirement,
criteria, or limitation, through the use of another method or approach. In the case of
Alternative 3, destruction of the CWM and the other hazardous substances, pollutants,
or contaminants would be achieved by shipping the wastes directly to a commercial
RCRA Subtitle C incineration facility. This would be achieved without first having to
send it to a DoD chemical stockpile facility for pre-treatment of the CWM prior to
uitimate treatment at a commercial RCRA Subtitle C incineration faciiity (Alternative 4).

The offsite facility or facilities that would receive waste generated from the RRS
repacking effort would need to be authorized by the USEPA as acceptable to receive
CERCLA wastes, pursuant to 40 CFR 300.440.

3.3.3 Cost. The cost estimate for Alternative 3 reflects a level of accuracy that should
be within the range of -30 percent to +50 percent of the final design cost estimate. The
detailed cost estimate is presented in Appendix F. The cost estimate is divided into
three maijor cost categories: direct capital costs, indirect capital costs, and contingency.
The direct capital costs include the costs for labor; equipment and materials; and travel,
car rental, and per diem. The indirect capital costs include the costs for engineering
and management (20 percent of the direct capital costs); and permits (not including
RCRA or NEPA documentation), fees, and taxes (10 percent of the direct capital costs).
A contingency (30 percent of the total capital costs) has been added to cover the costs
associated with unforeseen circumstances, such as weather or administrative delays,
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and gaps in site characterization data. The summary of the costs for Alternative 3 is as

follows:
Direct Capital Costs
A. Labor
B. Materials and Equipment
C. Travel/Car Rental/Per Diem
TOTAL DIRECT CAPITAL COSTS
Indirect Capital Costs
D. Engineering and Management
E. Permits, Fees, and Taxes
TOTAL INDIRECT CAPITAL COSTS
TOTAL CAPITAL COSTS
CONTINGENCY

TOTAL PROJECT COSTS

$397,123
$536,039
$237,032
$ 1,170,194
$234,039
$117,019
$ 351,058
$1,521,252
$ 456,376
$1,977,627

It should be noted that utilities, building, support personnel, and so forth, have already

been identified and are available at Ft. Richardson. Actual facilities that would be

willing to accept the CWM CAIS items for incineration have not yet been identified,

which may have an impact on the cost and limit the feasibility of this alternative.

3.4 Alternative 4: Offsite Treatment of CWM at a DoD Facility with Further

Offsite Treatment/Disposal.

Alternative 4 is essentially the same as Alternative 2, except that the RRS operations

would take place offsite at a DoD chemical weapons stockpile facility in the lower
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48 states. For this alternative, the SRCs currently in storage in Building 55228
(Bunker D-15} would be transported by military plane to the DoD chemical weapons
stockpile facility where the RRS would be located. This would require at least

two flights. Also, for conservative purposes, this alternative assumes that the
decontaminated nonhazardous debris would be disposed in a RCRA Subtitie C
hazardous waste landfill rather than in a RCRA Subtitie D landfill. Table 3-3 provides a

list of the wastes generated during the RRS operations for Alternative 4.

3.4.1 Effectiveness.

Overall protection of human health and the environment. Alternative 4 would remove
the source of CWM and other hazardous substances, pollutants, or contaminants from
Ft. Richardson, thus alleviating the potential for future exposures to human and
ecological receptors. It is assumed that there would be no exposure to post-treatment
residual materials and other hazardous materials at their intermediate and final disposal
destinations. This alternative would eliminate risks because it achieves overall
protection by using existing treatment technologies in addition to achieving destruction

of the hazardous substances, poliutants, or contaminants.

Compliance with ARARS, and other criteria, advisories, and guidance. This alternative
would comply with ARARSs listed in Appendix C as well as with Army criteria, advisories,

and guidance specific to the management of CWM.

The current storage of the CAIS items in Bunker D-15 is in compliance with the
substantive requirements of 40 CFR Part 265 Subpart | “Use and Management of
Containers.” The packaging configuration of the waste and the structural design of the
bunker meet the necessary criteria to establish compliance with the container storage
requirements. In addition, storage activities are compliant with 40 CFR 266.205(d)
“Standards applicable to the storage of solid waste military munitions; Waste chemical
munitions.” As such, the storage of these waste items is not subject to the one-year
storage prohibition of 40 CFR 268.50.
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Table 3-3. Expected Wastes Generated During RRS Operations
for Alternative 4
Waste Stream Unit/ Container  Quantity Weight Waste Type
Dunnage/packaging materials 30-gal drum 12 ~ 150 Ibs/ea RCRA hazardous

{include pig parts)

Chemical warfare agent 5-gal drum 6 ~ 60 Ibs/ea RCRA hazardous
treatment residues (RED,
BLUE, and CHARCOAL/
CHARCOAL Leprocesses)
Liguid phosgene SRC 1 ~ 20 Ibs/ea RCRA hazardous
Liquid chloropicrin 5-gal drum (lab 1 ~ 20 Ibs/ea RCRA hazardous
pack)
Poison solids (PS in charcoal, 20-gai drum (lab 1 ~ 30 Ibs/ea RCRA hazardous
triphosgene, CN, DM) pack)
Spent filters 95 gai drums 10 ~ 200 Ibs/ea RCRA hazardous
Decontamination rinsate 55-gal drum 1 ~400 Ibs/ea RCRA hazardous
PPE and Misceilaneous 55-gal drum 8 ~200 Ibs/ea RCRA hazardous
Waste
Notes:
PPE personal protective equipment

RCRA
RRS

Resource Conservation and Recovery Act
Rapid Response System

o

Packaging and transportation of the CAIS items to the DoD facility where the RRS
would be located would be in accordance with the DOT exemption for military shipment

of CAIS, and it would also be in accordance with RCRA preshipment requirements for

the transportation of hazardous wastes wastes identified in 40 CFR 262.

Before the CAIS items may be shipped offsite, the receiving DoD facility, and any

facility that would be receiving hazardous wastes generated by the RRS operations,

would need to be authorized by the USEPA as acceptable to receive CERCLA wastes,

pursuant to 40 CFR 300.440. Furthermore, since the transportation, RRS operations,

and subsequent incineration/disposal are all offsite activities, they must comply with all

the substantive and administrative requirements of any applicable laws.
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Long-term effectiveness and permanence. Alternative 4 addresses the primary
long-term public risk associated with the storage of the CAIS at Building 55228

(Bunker D-15): accidental, one-time exposure to low levels and low volumes of
chemical warfare agents. Alternative 4 would alleviate this risk by removing the CAIS
items from the site, by treating the CWM CAIS items in the RRS so that military controls
are no longer required, and by incinerating the CWM treatment residues as well as the
other hazardous substances, pollutants, or contaminants from the CAIS items. Ash
resulting from the final treatment (incineration at TSDF) would be shipped to a RCRA
Subtitle C landfill for final disposal. Nonhazardous debris generated during the RRS
operations would be disposed of at a RCRA Subtitle C hazardous waste landfill.

Reduction of toxicity, mobility, or volume through treatment. This alternative would
achieve a reduction in toxicity, mobility, and volume through treatment (i.e.,
detoxification of the CWM followed by incineration of the CWM treatment residues as
well as of the other hazardous substances, pollutants, or contaminants in the CAIS
items). There would be an initial increase in the volume of the waste as a result of the
detoxification of the CWM, but this comes as a tradeoff to a reduction in toxicity to

make it safer for transport.

Short-term effectiveness. Four types of potential short-term risk would be associated

with Alternative 4:

(1)  Accidental exposure to CWM and other industrial materials during

shipment offsite
(2)  Accidental exposure during handling and treatment at the RRS

(3)  Accidental exposure to treated material and industrial materials during

shipment to the incineration facility
(4)  Transportation accidents.

The potential for accidental breakage of CAIS bottles and ampoules is greatest during
packaging activities. Potential exposure could occur to remediation workers. Exposure
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could be either through the dermal or inhalation route, or both. Aithough CWM and
hazardous material concentrations are high, the low volume of material will limit the
actual dose received and will therefore limit the severity of the effect of exposure.
Exposures would be (at worst} acute-not lethal- and would result in eye and skin
irritation and bronchial discomfort. If breakage of both bottles/ampoules and overpack
packaging material occurs {an unlikely scenario} in a closed space (e.q., within the
transportation vehicle), exposures could be more severe though mitigated by the
packaging materials designed to prevent leaks.

Occupational exposures to workers couid occur during handling and treating of CAIS at
the RRS. The following controls have been developed for the RRS to prevent
short-term occupational exposures during treatment of CAIS items containing chemical
agent:

. The three-station glovebox operates under negative pressure.
. CAIS would be introduced into the RRS through an airlock.

. An air monitoring system will monitor air within crew working space and air

exiting the glovebox.
. Air exiting the glovebox will pass through a carbon filter system.
. RRS crew members will be certified to perform RRS tasks.

Exposure could result in irritation of the skin and eyes. Workers likely will not be
exposed to any substances above OSHA permissible exposure limits. There exists a
potential for dermai exposure to liquid chloroform during RRS operations if chloroform
spills penetrate the butyi gloves in the glovebox. This exposure wiil be mitigated by use
of 4H glove liners.

Other types of short term exposure associated with Alternative 4 are from risk of
transportation accidents during transport of pigs to the RRS and during transport of the
CWM residues and other hazardous materials to the incineration facility. The
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transportation route for Alternative 4 would cover air shipment between Alaska and a
DoD facility for treatment of the CWM CAIS items in the RRS and the subsequent
transportation of CWM treatment residues and other materials to a RCRA Subtitle C
facility for incineration and ultimate disposal. Appendix G summarizes the potential for
accidents during transportation of the CAIS items. It is estimated that no accidents will
occur. The potential exists for exposure to occupational and public receptors during
transportation if materia! escapes packaging. However, this potential has not been
quantified. Because of the small volume and low presumed concentration of CWM,
exposures would likely only result in irritation of the skin and eyes. To mitigate this
exposure, the stringent packaging, shipping, and transportation requirements of 49 CFR
171-177 and the Army would be enforced.

3.4.2 Implementability. The implementation of this alternative would be technically
feasible. The operation of the RRS glovebox system is based on basic engineering
principles and proven technologies. However, to implement this alternative, the
transportation restrictions in 50 United States Code (USC) 1512a(b) would require a
waiver under Section 121(d)(4) of CERCLA [42 USC 9621(d)(4)] as in Alternative 3.
The reactor treatment chemistry was validated in bench scale and operational testing.
The RRS would be required to be permitted as a RCRA miscellaneous treatment unit
(40 CFR 264, Subpart X). Furthermore, the DoD facility where the RRS would be
located, as well as the facility(ies) that would receive waste generated from the RRS
operations would need to be authorized by the USEPA as acceptable to receive
CERCLA wastes, pursuant to 40 CFR 300.440. Several RCRA Subtitie C facilities have
already been approved to receive CERCLA waste.

3.4.3 Cost. The cost estimate for Alternative 4 assumes that the RRS would be
located at Pine Bluff Arsenal (PBA) in Pine Bluff, Arkansas. The cost estimates for
Alternative 4 reflects a level of accuracy that should be within the range of -30 percent
to +50 percent of the final design cost estimate. The detailed cost estimate is
presented in Appendix F. The cost estimate is divided into three major cost categories:
direct capital costs, indirect capital costs, and contingency. The direct capital costs
include the costs for labor; equipment and materials; and travel, car rental, and per
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diem. The indirect capital costs include the costs for engineering and management

(20 percent of the direct capital costs); and permits, fees, and taxes (10 percent of the
direct capital costs); plus the costs for a RCRA permit and the necessary NEPA
documentation. A contingency (30 percent of the total capital costs) has been added to
cover the costs associated with unforeseen circumstances, such as weather,
administrative delays, and gaps in site characterization data. The summary of the costs

for Alternative 4 is as follows:

Direct Capital Costs

A. Labor $491,226
B. Materials and Equipment $669,395
C. Travel/Car Rental/Per Diem $ 88,560
TOTAL DIRECT CAPITAL COSTS $1,249,181

Indirect Capital Costs

D. Engineering and Management $249,836

E. Permits, Fees, and Taxes $449,918

TOTAL INDIRECT CAPITAL COSTS $ 699,754
TOTAL CAPITAL COSTS $1,948,936
CONTINGENCY $ 584.681
TOTAL PROJECT COSTS $2,5633,616

These costs were estimated assuming that all generated wastes would be disposed in a
RCRA Subtitle C (hazardous waste) landfill. It should be noted that utilities, building,
support personnel, and so forth, have already been identified and are available at both
DCD and PBA.
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SECTION 4
COMPARATIVE ANALYSIS OF ALTERNATIVES

An abbreviated comparative analysis of the interim remedial action alternatives is
presented in Table 4-1. The purpose of this section is to identify the advantages and
disadvantages of each alternative relative to one another so that key trade-offs that
would affect the remedy selection can be identified. This analysis will follow the same
format used in Section 3 for an independent presentation of each alternative.

4.1 Effectiveness.

Overall protection of human health and the environment. All four alternatives take into
consideration factors that would ensure overall protection of human health and the
environment. The RRS that is specified in Alternatives 2, 3, and 4 uses negative
pressure and engineering controls to ensure worker safety. With the exception of
Alternative 1, all alternatives would ensure that the recovered CWM and associated
hazardous substances, pollutants, or contaminants ultimately would be destroyed at a
commercial hazardous waste TSDF incinerator. For alternatives 2 and 3, the residues
and ash from this process would be sent to a RCRA Subtitle C landfill. Nonhazardous
debris and other nonhazardous waste generated from the process would be sent to a
RCRA Subtitle D landfill. For Alternative 4, all residues and ash from the treatment
process would be sent to a RCRA Subtitle C landfill.

Compliance with ARARS, and other criteria, advisories, and guidance. With the
exception of the CWM transportation restriction in the case of Alternatives 3 and 4, all
the alternatives comply with the ARARs identified in Appendix C. in the case of
Alternatives 3 and 4, however, the CWM transportation restrictions could be waived
pursuant to Section 121(d){4)(D) of CERCLA.
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Long-term effectiveness and permanence. Alternative 1 is considered to be only a
temporary measure and therefore would provide no iong-term effectiveness in meeting
remedial action disposal requirements. Alternatives 2 through 4 would achieve
iong-term effectiveness because all hazardous substances, poliutants, or contaminants
would ultimately be destroyed through incineration. The ash would reach final disposal
in a RCRA Subtitle C landfill. Nonhazardous debris and other nonhazardous wastes
generated from the process would be sent to a RCRA Subtitle D landfill for final

disposal.

Reduction of toxicity, mobility, or volume through treatment. Alternative 1 does not
invoive any treatment and therefore does not meet CERCLA ' s statutory preference for
alternatives that rely on treatment to permanentiy reduce the volume, toxicity, or
mobility of the hazardous substances, pollutants, and contaminants, as stated in

42 USC 9621. Alternatives 2 and 4 would reduce toxicity and mobility but would cause
a temporary increase in volume as a result of the treatment in the RRS of CAIS items
containing chemical warfare agent. However, the volume would vitimately be reduced
through final treatment by incineration at a RCRA Subtitle C facility. Alternative 3 would
reduce volume, mobility, and toxicity through treatment by incineration at an offsite
commercial RCRA Subtitle C facility.

Short-term effectiveness. Alternative 1 wiil be effective in the short term through use of
Building 55228 (Bunker D-15) and institutional controis currently in place (quards, etc.).
Alternatives 2, 3, and 4 may cause some risk to workers in the RRS. However, as
previously described, this risk would be mitigated through effective use of engineering

and institutional controls.
4.2 Implementability.

Afternative 1 has no technical feasibility requirements associated with it. Alternatives 2,
3, and 4 are all technically feasible and adaptable to environmental conditions (i.e., the
RRS can be transported to Alaska or can be used at one of the DoD chemicai stockpile
facilities in the lower 48 states). In addition, Alternatives 2, 3, and 4 would similarly
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contribute to remedial performance, which entails the destruction of the recovered

CWM and associated hazardous materials.

Since no treatment is being considered for Alternative 1, availability is not a
consideration. Alternatives 2, 3, and 4 have equipment availabie, including personnel,
outside laboratory testing capacity (through the MASP or other means), and offsite

treatment and disposal capacities as discussed in Section 3.

Administrative feasibility concems for Alternatives 2, 3, and 4. All of these alternatives
involve the offsite transfer of CERCLA wastes for treatment and/or disposal, which
would require that the offsite receiving facility(ies) be approved for receiving CERCLA
wastes pursuant to 40 CFR 300.440. While many commercial RCRA Subtitle C and
Subtitle D facilities have already been approved by the USEPA for receiving CERCLA
wastes, as appropriate, such is not the case for the DoD chemical weapons stockpile
facilities (where the RRS would be located under Alternative 4}. Other than, perhaps,
transfers of recovered non-stockpile CWM from CERCLA emergency or time-critical
actions at other sites, these facilities do not typically receive CERCLA wastes.
Therefore, the facilities will most likely require USEPA approval pursuant to the
provisions of 40 CFR 300.440 before any CAIS items from Ft. Richardson could be
transferred for treatment and repackaging in the RRS as envisioned under

Alternative 4.

For a facility to be approved to receive CERCLA wastes, not only must the receiving
unit (the RRS in the case of Alternative 4) have no relevant violations and no existing
releases, but other units at the facility must not have any releases posing a significant
threat to public health or the environment, unless such releases are controlied by an
enforceable agreement with the Federal or State Government. If the facility where the
receiving unit would be located has a RCRA Subtitle C land disposal unit, then the
entire facility is considered a RCRA Subtitle C land disposal facility. In that case, not
only must the receiving unit have no violations or releases, but all the nonreceiving units
at the facility must not have any releases as well, unless they are also controlled by an

enforceable agreement with the Federal or State Government.
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In addition to the administrative feasibility concerns associated with the offsite transfer
of CERCLA wastes pursuant to 40 CFR 300.440, implementation of Alternatives 3 and
4 would require a waiver of the CWM transportation restrictions under 50 USCA
1512a(b). This waiver, however, could be granted pursuant to Section 121(d){4)(D) (42
USC 8621(d)(4)(D)]: “the remedial action selected will attain a standard of
performance that is equivalent to that required under the otherwise applicable standard,

requirement, criteria, or limitation, through the use of another method or approach. ~

4.3 Cost.

The costs for the remedial aiternatives evaluated in this EE/CA range from $1,977,627
for Alternative 3, to similar costs of $2,533,616 for Alternative 4, and $2,546,859 for
Alternative 2. Alternative 1 is believed only to increase the finat costs of remediating
the site, since it would only delay the implementation of any of the other alternatives
being evaluated in this EE/CA. Therefore, it is considered to be the most expensive of

the alternatives.
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SECTION 5
RECOMMENDED REMOVAL ACTION ALTERNATIVE

Alternative 2 is the recommended removal action for the CWM stored at Ft. Richardson.
Alternative 2 meets the preferred condition of onsite disposition by decreasing the

potential risk to the public.

Alternatives 3 and 4 are less acceptable because they involve shipping the CAIS
material containing CWM offsite without treatment, which increases the risk of an
incident involving CWM CAIS items. They are also less acceptable because they
require obtaining approval from the states where the RRS operations would take place,
to bring in CAIS material.

Cost estimates for the three alternatives fall within the USEPA guidelines (-30 percent
to +50 percent) for an estimate of this type.

5.1 Alternative 1
The “No Action” alternative delays treatment and increases programmatic costs.
5.2 Alternative 2

In Alternative 2, the CAIS items are brought to the RRS, where they are identified and
segregated. CAIS items containing chemical agent are transferred to the neutralization
station for treatment in the reactor. Those CAIS items that do not contain chemical
agent would be repackaged in laboratory packs for shipment offsite to an approved
hazardous waste TSDF for final treatment and ultimate disposal. Alternative 2 meets
the guidance in Army Regulation (AR) 200-1 that states, ~the preferred disposition

alternative is onsite treatment.”

Alternative 2 would remove the source of CWM and other hazardous substances from
Ft. Richardson, thus alleviating the potential for future exposures to human and
ecological receptors. Alternative 2 would eliminate risks because it achieves overall
protection by using existing treatment technologies, in addition to achieving complete
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destruction of the hazardous substances, pollutants, or contaminants. Packaging the
CWM treatment residues, non-CWM CAIS items, and other wastes generated during
the RRS operations would be consistent with the requirements of the HMTA

(49 CFR 171-177). The appropriate RCRA hazardous waste identification, labeling,
and manifesting requirements would also be impiemented. The wastes generated from
the RRS operations to be shipped offsite, would be sent only to a facility determined by
the USEPA to be in compliance with the acceptability requirements of 40 CFR 300.440.

Alternative 2 would achieve long-term effectiveness and permanence by removing all
CAIS items from the site and treating the CWM before offsite shipment. Treatment
residues from the detoxification/decontamination operation and the repackaged CAIS
items would be classified as RCRA hazardous waste and would be further treated by
incineration at a RCRA Subtitle C facility, resulting in its uitimate destruction. The
implementation of this alternative is technically feasible. The operation of the RRS

glove box system is based on basic engineering principles and proven technologies.

The estimated cost for implementing Alternative 2 is $2,546,859.

5.3 Alternative 3

For Alternative 3, the CAIS items would be brought to the RRS to unpack the CAIS
items from their overpack containers, identify and segregate the CAIS items by their
chemical contents, and repackage the CAIS items according to compatibility and
hazard class (in accordance with the DOT requirements) for shipment offsite to a RCRA
subtitie C incineration facility. Since treatment operations for CAIS containing chemical
agent would not be taking place, these CAIS items wouid be overpacked in SRCs and
transported by military plane to the Army instaliation in the lower 48 states closest to the

TSDF where the CAIS items containing chemical warfare would be incinerated.

Alternative 3 would remove the source of CWM from Ft. Richardson, thus alleviating the
potential for future exposure to human and ecological receptors. Except for the
chemical agent transportation restrictions in 50 USCA 1512a(b), Alternative 3 would
comply with the ARARSs listed in Appendix C, as well as with Army criteria, advisories,
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and guidance specific to the management of CWM. Packaging the CAIS items and
other wastes generated during the RRS operations wouid be consistent with the
requirements specified in 42 CFR 171-177. The wastes generated from the RRS
operations could only be sent to an offsite facility, which USEPA has determined that it
meets the acceptability requirements in 40 CFR 300.440.

The implementation of Aiternative 3 would be technically feasible. The operation of the
RRS glovebox system and commercial hazardous waste incinerators is based on basic
engineering principles and proven technotogies. However, to implement this
alternative, the transportation restrictions in 50 USC 1512a(b) would require a waiver
under Section 121(d)(4) of CERCLA [42 USC 9621(d)(4)]. In the case of Alternative 3,
complete destruction of the CWM and the other hazardous substances, poliutants, or
contaminants would be achieved by shipping the wastes directly to a commercial RCRA
Subtitle C incineration facility.

The estimated cost for implementing Alternative 3 is $1,977,627.
5.4 Alternative 4

Alternative 4 would require the transportation of the RRS and CAIS items to a DoD
facility. In Alternative 4, it is assumed that the RRS would be transported to the PBA in
Pine Bluff, Arkansas, and the CAIS items would be transported to it.

Alternative 4 would remove the source of CWM from Ft. Richardson, thus alleviating the
potential for future exposure to human and ecological receptors. The impiementation of
this alternative would be technically feasible. The operation of the RRS glovebox
system and commercial hazardous waste incinerators is based on basic engineering
principles and proven technologies. However, implementing this alternative would
require obtaining the approval of the states where the RRS operation would take place.
Additionally, the transportation restrictions in 50 USC 1512a(b) would require a waiver
under Section 121(d)(4) of CERCLA [42 USC 98621(d)(4)].

The estimated cost for implementing Alternative 4 is $2,533,616.
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AA&E
AAC
ADNR
AEIDC
AFB

AR
ARAR
ASZM-TEDA
CAIS
CDMH
CERCLA

CFR
CG
CN
CPRP
CRREL
CVAOQA
CwWC
CWM
DA
DAAMS
DCD
DCDMH
DHHS
DM
DMH
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APPENDIX A.
ACRONYMS/ABBREVIATIONS

Arms, Ammunition and Explosives

Alaska Administrative Code

Alaska Department of Natural Resources

Alaska Environmental Information and Data Center
Air Force Base

Army Regulation

applicable or relevant and appropriate requirement
copper-silver-zinc-molybdenum-triethylenediamine
chemical agent identification set
chlorodimethylhydantoin

Comprehensive Environmental Response, Compensation, and
Liability Act

Code of Federal Regulations

phosgene

chloroacetophenone

Chemical Personnel Reliability Program

U.S. Army Corps of Engineers Cold Regions Research Laboratory
chlorovinylarsonic acid

Chemical Weapons Convention

chemical warfare materiel

Department of Army

Depot Area Air Monitoring System

Deseret Chemical Depot
1,3-dichloro-5,5-dimethylhydantoin

Department of Health and Human Services
Adamsite

dimethylhydantoin
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ACRONYMS/ABBREVIATIONS (Continued)
DoD Department of Defense
DOT Department of Transportation
EA environmental assessment
EAFB Eimendorf Air Force Base
EE/CA Engineering Evaluation/Cost Analysis
EMI electro magnetic inductance
EPA Environmental Protection Agency
ESE Environmental Science and Engineering, Inc.
FFA Federal Facilities Agreement
FFCA Federal Facilities Compliance Agreement
FM Field Manual
FONSI finding of no significant impact
FR Federal Register
gal galion
o/l grams per liter
g/mL grams per milliliter
GC gas chromatograph
GPL General Population Limit
H Levinstein mustard
HC} hydrogen chloride
HD distilled mustard
HEPA high efficiency particulate air
HMTA Hazardous Materials Transportation Act
HS suifur mustard
HT thickened mustard
HVE high vacuum extraction
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ACRONYMS/ABBREVIATIONS (Continued)
ICA Incapacitating concentration
IRA Interim response action
L Lewisite
LCso Lethal Concentration
LCA Lethal Concentration
LDs, lethai dose
LSC laboratory sample container
MASP Mobile Analytical Support Platform
mg/kg milligrams per kilogram
mg/m° milligrams per cubic meter
MINICAMS® Miniature Continuous Air Monitoring System
mL milliliter
MOA Municipality of anchorage
MRC multiple round container
NCP National Oil and Hazardous Substances Pollution Contingency
Plan
NEPA National Environmental Policy Act
NIOSH National institute of Occupational Safety and Health
NMR nuclear magnetic resource
NPL Nationai Priorities List
OHM OHM Remediation Services, Inc.
OSHA Occupational Safety and Health Administration
OSWER Office of Solid Waste and Emergency Response
ou-B Operational Unit - B
oz ounce
PAM Pamphlet
PBA Pine Biuff Arsenatl
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PEL
PMCD
PPE

ppm

ppmv
ppmw
PRDA

PS

RCRA
RI/FS

ROD

RRS

S|

SRC

STD
SWMU

TBC

TCLP

TEU

TSDF
TWA

UHC
USACEAD
USACENPD
USACHPPM
USACMDA
USAEC
USAEHA

ACRONYMS/ABBREVIATIONS (Continued)

permissible exposure limits

U.S. Army Program Manager for Chemical Demilitarization
Personal Protective Equipment

parts per million

parts per million by volume

parts per million by weight

Poleline Road Disposal Area

chloropicrin

Resource Conservation and Recovery Act

remedial investigation/feasibility study

Record of Decision

Rapid Response System

site investigation

single round container

Standard

solid waste management unit

to-be-considered

Toxicity Characteristic Leaching Procedure

U.S. Army Technical Escort Unit

treatment, storage, and disposal facility

Time-weighted average

underlying hazardous constituents

U.S. Army Corps of Engineers, Alaska District

U.S. Army Corps of Engineers

U.S. Army Center for Health Promotion and Preventive Medicine
U.S. Army Chemical Materiel Destruction Agency (now PMCD)
U.S. Army Environmental Center

U.S. Army Environmental Hygiene Agency (now USACHPPM)
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USAF
USARAK
USATHAMA
uscC

USCA
USCB
USEPA
wWwill
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ACRONYMS/ABBREVIATIONS (Continued)

U.S. Air Force

U.S. Army, Alaska

U.S. Army Toxic and Hazardous Materials Agency (now USAEC)
United States Code )
United States Code Annotated

United States Census Bureau

U.S. Environmental Protection Agency

World War tf
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CHEMICAL AGENT IDENTIFICATION SET (CAIS) DESCRIPTIONS

Adapted from:

U.S. Army Program Manager for Chemical Demilitarization (PMCD). Chemical Agent
Identification Sets (CAIS} Information Package, November 1995.
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APPENDIX B.
CHEMICAL AGENT IDENTIFICATION SET DESCRIPTIONS

SET K941

TOXIC GAS SET M1

OLD STOCK NUMBER: FSN 1365-219-8574

TIME FRAME OF USE: World War Il - LATER 1950’s

The K941 Chemical Agent Identification Set (CAIS) contains 24, 4-ounce glass bottles,
each containing 3-1/2 ounces of mustard (H and HS) or distilled mustard (HD) for a

total of 84 ounces (2.48 liters) per set.

Bottles are round and have a small screw top. Heat resistant paint on the bottles
indicates “H,” “HS,” “HD,” or “TOXIC GAS SET, M1.” Four bottles are packed in a
1/2-in. layer of sawdust within a sealed metal can. The cans are pressure sealed,
6-1/2 in. high, and have a sardine-type key on the bottom. Six of these metal cans are
fitted into a steel shipping cylinder that is 6-5/8 in. in diameter, approximately 38 in.
long, and 0.145 in. thick. The open end of this container is closed by a flanged end
cover, which is secured by eight bolts tightened over a 1/8-in. thick lead gasket.

In a former World War !l (WWII) training area, K941 shipping containers (also called
pigs) or loose K941 bottles are frequently found buried. Loose bottles should be
handled carefully by field personnel during recovery using appropriate protective
measures as the plastic/bakelite tops on these bottles are prone to leak.
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SET K951/K952

WAR GAS IDENTIFICATION SET, INSTRUCTIONAL M1

SET GAS IDENTIFICATION, DETONATION M1

OLD STOCK NUMBER: FSN 1365-025-3272 (K951)
FSN 1365-025-3783 (K952)

TIME FRAME OF USE: EARLY 1930’'s TO LATE 1850's

The K851/K952 CAIS contained 48 Pyrex, flame sealed ampoules: 12 containing
1.4 ounces each of mustard solution (H, 5 percent in chloroform); 12 containing
1.4 ounces each of Lewisite soiution (L, 5 percent in chloroform); 12 containing
1.4 ounces each of chloropicrin solution (PS, 50 percent in chioroform); and

12 containing 1.4 ounces each of neat phosgene (CG). The amount of agent and

solvent in each ampouie is listed in Table B-1.

Each ampoule is 1 in. in diameter and 7-1/2 in. long. Each ampoule is packed in a
cardboard screw cap container (mailing tube-type) with agent type indicated by letters
on the cardboard container. Twelve cardboard containers each are packaged into

4 press fit metal cans which are 8-1/4 in. high. The cans are packed into a steel
cylinder 6 5/8 in. in diameter, approximately 38 in. long, and 0.145 in. thick. The open
end of the cylinder is closed by a flanged end cover, which is secured by eight boits.

Table B-1. K951/K952 CAIS Glass Bottle Amount

Pyrex™Ampoule Agent Chloroform
H 2ml 38 ml
L 2mi 38 mi
PS 20 ml 20 ml
CG 40 mi 0 mi
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The only difference between the K951 and K952 is that the K951 was issued with
blasting caps that were packed and shipped in a separate container.

The K951 ampoules (also called vials) are frequently found in burial sites at oild WWiHi
training areas. They are sometimes found loose, sometimes found in their originai steel
cylinders (also called pigs), and are sometimes found in drums, cans, or other disposal
containers. When found loose, the agent type cannot be readily identified without
sophisticated spectrographic equipment, and a worst case assumption of phosgene

should be made by field personnel.
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SET K955

SET, GAS IDENTIFICATION, INSTRUCTIONAL, M1 (NAVY SET)
OLD STOCK NUMBER: FSN 1365-386-6154

TIME FRAME OF USE: LATE 1930s TO WORLD WAR I

Each K955 CAIS contains seven 4-ounce glass bottles. Four of these glass bottles
contain 3 ounces (80 cc) of activated charcoal each, on which 25 milliliters of agent is
adsorbed. Of these four glass bottles, one contains Lewisite (L or M-1), one contains
chloropicrin (PS), and two contain HD. Of the three bottles remaining in the K955
CAIS, one contains 6 grams of triphosgene (a simulant for CG), one contains 15 grams
of chloroacetophenone (CN), and one contains 15 grams of adamsite (DM). The
amount of agent and charcoal in each bottle is listed in Table B-2.

These sets are packed in a hinged, covered wood box that resembles a foot locker and
measures 30-3/8 in. wide, 15-1/2 in. long, and 11-3/4 in. high. The inside of the box is
divided into eight sections. Seven of the sections contain sealed metal cans in
sawdust, and the eighth has instructions. The cans are 4 in. in diameter and 7 in. high
and have a paint can-type lid. Inside each can is one round bottle with a large screw
top or glass topper that is usually wax coated. The bottles are frequently filled with

charcoal.

These bottles are frequently found loose in WWII disposal/burial sites. Their contents
are easily identified by the letter and number code etched into the side of the glass
bottle. Older sets use the code “M-1" for Lewisite, while newer sets use the familiar

code “L.”
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Table B-2. K955 CAIS Glass Bottles Amounts

Bottie Agent Charcoal
HS 25 ml 90 cc
L/M-1 25 mi S0cc
PS 25 ml 90 cc
CG-sim 6g 0
CN 15g 0
DM 15 g 0
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APPENDIX C.
APPLICABLE OR
RELEVANT AND APPROPRIATE REQUIREMENTS
AND TO-BE-CONSIDERED GUIDANCE
FOR CHEMICAL WARFARE MATERIEL (CWM) REMEDIATION
AT FT. RICHARDSON, ALASKA
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APPENDIX C.
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND
TO-BE-CONSIDERED GUIDANCE FOR CHEMICAL WARFARE MATERIEL
REMEDIATION AT FT. RICHARDSON, ALASKA

Onsite remedial actions must comply with applicable or relevant and appropriate -
requirements (ARARs) based on Section 121 of the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA) (42 USC 8621), uniess a waiver
is justified pursuant to 42 USC 9621(d)(4). Although compliance with ARARS generally
applies as a matter of law only to remedial activities occurring onsite, the Environmental
Protection Agency (EPA) has stated, as a matter of policy, that onsite removal action
activities will attain ARARs “to the maximum extent practicable considering the
exigencies of the situation” [53 Federal Register (FR) 51435, 40 Code of Federal
Regulations (CFR) 300.415(j)]. Whether it is practicable for removal actions to comply
with ARARs depends on the urgency of the situation, or whether the purpose of the
removal action is to minimize and mitigate potential harm or to eliminate it

(55 FR 8696). If the purpose of the removal action is only to minimize and mitigate
harm, it cannot be expected to attain all ARARS. |n the case of non-time-critical
removal actions, however, given that at least six months of planning time is available for
such actions, the EPA has indicated that it expects that it will generaily be practicabie
for non-time-critical removal actions to attain ARARs [Office of Solid Waste and
Emergency Response (OSWER) 9203.1-3). As a result, ARARs for treatment/disposal
of chemical agent identification set (CAIS) items have been identified and are provided

in this appendix.

Several requirements found in 40 CFR have been evaluated as being "applicable*
under the ARAR definition. “Applicable" requirements are defined in the National Oil
and Hazardous Substances Pollution Contingency Plan (NCP) as “those cleanup
standards, standards of control, and other substantive requirements, criteria, or
limitations promulgated under Federal environmental or state environmental or facility
siting laws that specifically address a hazardous substance, pollutant, contaminant,
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remedial action, location, or other circumstance found at a CERCLA site”

(40 CFR 300.5). To be applicable, a regulation must be legally enforceable at the site
for the contaminant or action as if a private party were implementing the response
action apart from any CERCLA authority. Therefore, for a requirement to be applicable,
the jurisdictional prerequisites of the requirement must fully address the circumstances
at the site or the circumstances of the proposed response activity (53 FR 51436). .

“Relevant and appropriate requirements” are defined in the NCP as “those cleanup
standards, standards of control, and other substantive requirements, criteria, or
limitations promulgated under Federal environmental or state environmental or facility
siting laws that, while not ‘applicable’ to a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance at a CERCLA site, address problems or
situations sufficiently similar to those encountered at the CERCLA site that their use is
well suited to the particular site” (40 CFR 300.5). However, “only those requirements
that are determined to be both relevant and appropriate must be complied with”

(53 FR 51436).

The determination of whether a requirement is relevant and appropriate is based on
professional judgment and takes into consideration the specific environmental and
technical factors at the site. First, it is necessary to evaluate if the requirement is
relevant by determining whether the requirement addresses, in a broad sense, the
same chemicals, actions, or location covered by the requirement and related conditions
at the site. Then, once the requirement is found to be relevant, a determination is
made about whether it is well suited to the particular circumstances at the site. Once a
requirement has been determined to be relevant and appropriate, such a requirement
must be complied with to the same extent as if it were applicable (53 FR 51436-51437).
With respect to state ARARSs, the NCP specifies that “only those state standards that
are identified by a state in a timely manner and that are more stringent than Federal
requirements may be applicable or relevant and appropriate” (40 CFR 300.5).
Furthermore, to be considered as an ARAR, the state standards must be more stringent
than any Federal standard and must also be promulgated by state law or regulation,
and such law or regulation must be of general applicability and legally enforceable
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(53 FR 51437). The state is responsible for identifying state ARARSs related to the

cleanup action.

Table C-1 lists the ARARs identified for the onsite activities that would be conducted as
part of the alternatives evaluated for the disposal of CAIS items recovered from the
Poleline Road Disposal Area (PRDA) site at Ft. Richardson. Offsite activities are not
subject to the concept of ARARs but must comply with both the substantive and
administrative requirements of all applicable Federal and State laws and regulations.

Because ARARs do not exist for every chemical or circumstance likely to be found at a
CERCLA site or because the existing ARARs may not be sufficiently protective of
human health and the environment, other advisories, criteria, or guidance developed by
EPA, other Federal agencies, or states may be identified as requirements
to-be-considered (TBC) for developing the response action. TBC requirements are not
mandatory as cleanup standards under CERCLA since, by definition, they are generally
neither promulgated nor enforceable and therefore do not have the same status as
ARARs. Nevertheless, EPA believes that the use of TBC requirements applies to both
removal and remedial actions, and that it is consistent with CERCLA’s statutory
requirement to protect human health and the environment and to comply with ARARSs.
However, the application of the TBC requirements to a response action is still subject to
the statutory requirements of CERCLA, including the requirement that the response be
cost effective (55 FR 8745).

TBC requirements generally fall within three categories: health effects information with
a high degree of credibility, technical information on how to perform or evaluate site
investigations or response actions, and policy (53 FR 51436). Table C-2 lists the TBC
requirements identified for the onsite activities that would be conducted as part of the
alternatives evaluated for the disposal of CAIS items recovered from the PRDA site.

Requirements of non-environmental laws and regulations apply on their own force and
are not incorporated as part of the ARARs process established by CERCLA
Section 121(d) (55 FR 8679). This includes requirements that are promulgated as part
of the NCP (i.e., the CERCLA Offsite Rule, Occupational Safety and Health
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Administration), which may not be evaluated for attainment or waiver as part of the
ARARs process. Furthermore, pursuant to CERCLA Section 120(a)(2), no Federal
agency may adopt or utilize guidelines, rules, regulations, or criteria that are
inconsistent with the guidelines, rules, regulations, and criteria established by the EPA.

C-6
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APPENDIX D.
ENGINEERING FEATURES OF THE
RAPID RESPONSE SYSTEM GLOVEBOX
AND AIR MONITORING SYSTEM

The Rapid Response System (RRS) glovebox consists of a single-wall enclosed
structure within the RRS operations trailer (Figure D-1). It is constructed of 11-gauge
walls and top and 0.187-in. thick bottom 316L stainless steel sheets over a carbon steel
square tubing frame, and 3/8-in. Lexan® polyacrylate windows furnished with 8-in.
diameter gloveports with butyl rubber gloves. The carbon steel tubing frame is painted
with a chemical-resistant epoxy paint. The full glovebox dimensions are 231 in. long,
32 in. wide, and 75-1/2 in. high, and it sits 36-1/4 in. off the floor of the RRS operations

trailer.

The glovebox is divided by two 316L stainless steel inner walls into the following three
separate compartments or stations: the airlock station, the unpack station, and the
neutralization station. The airlock station is approximately 64 in. long, the unpack
station is 100 in. long, and the neutralization station is 80 in. long. Each of the walls
separating the station compartments is furnished with a 316L stainless steel door, 18 in.
wide and 22 in. high, that allows access from one compartment to the other, and the
walls have air dampers to regulate the airflow within the glovebox. Access to the
glovebox from the exterior of the RRS operations trailer is via two sets of doors: one
located on the RRS operations trailer measuring 19-1/2 in. wide by 24-1/4 in. high and
made of 316L stainless steel, and the other located on the rear end of the glovebox at
the airlock station measuring 20 in. wide by 23 in. high and made out of a 1/4-in.
aluminum plate coated with Epoloid paint. Two 18-in. diameter, round openings, one
on the floor of the unpack station and the other on the floor of the neutralization station,
connect the glovebox with the waste containerization system located undemeath. Each
opening is fitted with a flange and a lid. Each flange forms a 1-in. protruding lip on the
floor of the corresponding glovebox station to prevent any spilled liquid from
uncontrollably running into the waste containerization system.
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The glovebox waste containerization system is comprised of two independent, enclosed
compartments: one underneath the glovebox unpack station and the other under the
neutralization station (Figure D-2). Each compartment is approximately 40 in. wide by
34 in. high by 33 in. deep. The compartment under the unpack station accommodates
a 30-gallon open-head waste drum to collect the waste generated during the process of
unpacking the CAIS items from their overpacks. The compartment under the
neutralization station holds a 5-gallon close-head liquid waste container inside a 30-
gallon open head drum, which is used at the glovebox neutralization station to coliect
the liquid waste stream (neutralents) generated from the treatment of chemical agent
found in CAIS items.

The top side of each waste containment system compartment is the bottom of the RRS
glovebox, and the left and right side compartments are constructed of 11 gauge 316L
stainless steel sheets. The front side of each compartment consists of a large 3/8-in.
Lexan® polyacrylate window. The window in front of the compartment under the unpack
station is furnished with a smaller window that opens to provide limited operator access
to fit the lid of the open-head drum. The back of the two compartments is an extension
of the RRS operations trailer wall. It consists of two doors constructed of a plywood
fiberglass composite with a 36-ounce woven fiberglass smooth finish covered with a
white gel coat that provide access to the waste containment system from outside the
RRS operations trailer. The doors have butyl rubber gaskets around the edges to
provide a seal when the doors are closed. The floors of the compartments are made of
a 1/8-in. 316L diamond tread stainless steel plank that is an extension of the RRS

operations trailer floor.

D-5
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Each waste compartment functions independently from the other. The waste drums sit
on two drawers (one in each compartment) that slide in and out of the waste
containerization system, through the back access doors to facilitate the loading and
unloading of the drums (Figure D-3). The drawers are made of welded 1/8-in. thick
316L stainless steel plates. Once the drums are loaded, lifting actuators in each of the
waste containerization system compartments raise the drawers to hold the drums in a
sealed secure position against the flanges surrounding the two openings on the bottom
of the glovebox. These two drum opening flanges are fitted with viton gaskets that form
a seal between the glovebox and the waste drums when they are securely in place.

All seals and seams are designed to be liquid tight, and the assembled glovebox has a
maximum design air leak rate of 0.5-in. of water in 2 hours, based on an initial pressure
difference of 2-in. water column. A variable speed induced draft fan in the glovebox
carbon filter system maintains the glovebox at a minimum of 0.25-in. water column
negative pressure (measured at the unpack station). The carbon filter system consists
of the fan, a prefilter, two high efficiency particulate air (HEPA,) filters, and a series of
redundant carbon filters consisting of two coconut shell carbon filters and two
molybdenum-triethylenediamine (ASZM-TEDA) carbon filters (Figure D-4). The prefilter
and first HEPA filter are designed to catch any dust and other particles generated
during the glovebox operations. The coconut shell carbon filters are designed to
preferentially capture chloroform but will also capture other CAIS materials. The ASZM-
TEDA carbon filters are designed to capture those high vapor pressure compounds
such as phosgene and cyanogen chiloride not captured by the coconut shell carbon
filters. The iast HEPA fiiter in the carbon filter system is designed to capture any loose
carbon particles.

D-7
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DOUBLE DOOR-CATCH

ACTUATORS

DRUM (OPEK TOP
FOR UNPACK
STATION WASTE)

SLIDE UHLOCKING

LATCHES ' 18 N Y
{TYPICAL 2 PLACES) _ N , DRUM DRAWE R

[TOCLOSE)

SLIDES SLIDE UNLOCKIHG
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[TO OPEH)

Figure D-3. Glovebox Waste Compartment Drum Drawer, Slides, and Actuators
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The reactor in the glovebox neutralization station is constructed of 316L stainless steel
and has a nominal capacity of 1 gallon (Figure D-5). The reactor consists of a
container vessel, a lid, a manual crushing mechanism to break the chemical warfare
materiel (CWM) CAIS items and to provide mixing, a keeper ring, a rupture disk, and a
pressure release valve. A separate 316L stainless steel funnel is used to transfer the
contents of the reactor to the liquid waste drum once the reaction is complete.

A cart transfer mechanism is used to transfer the CAIS item overpacks from the RRS
operations trailer loading platform (located outside the RRS operations trailer) through
the glovebox airlock station to the unpack station. Different carts are used to transfer
different configurations of CAIS item overpacks. The carts and the tracks that form this
overpack transfer mechanism will be constructed of 316L stainless steel.

The materials of construction used for the RRS glovebox system were specifically
selected to be compatible with the CAIS materials and reagents that may be handled in
it. Furthermore, since some of the materials to be handled in the RRS glovebox system
may be corrosive, the waste drums used in the waste containerization system are
specifically selected to be compatible with the waste material they will contain.

The glovebox structure provides secondary containment for the neutralization station
reactor as well as for those CAIS items that are stored in the holding racks located in
the unpack and neutralization stations. The glovebox unpack station has a secondary
containment capacity of approximately 12 gallons while the neutralization station has a
secondary containment capacity of about 7 gallons. These secondary containment
capacities far exceed the maximum amount of liquid that would be stored or managed
at either station at any given time. Nevertheless, to limit the spread of any leaked or
spilled materials throughout the glovebox, catch trays made of 316L stainless steel
would be located under the neutralization station reactor and would be used within
different working areas of the unpack station. Secondary containment for the waste
drums in the containerization system is provided by the drawers, which have a

containment capacity of 32-gallons each.
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Figure D-5. Reactor Assembly
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The RRS operations trailer is equipped with an air monitoring system to monitor for
worker exposure or release of material to the environment, to determine the need for
carbon filter changeout, and to determine the effectiveness of equipment
decontamination procedures. The air monitoring system primarily consists of Miniature
Continuous Air Monitoring System (MINICAMS®) automated gas chromatographs (GC)
systems with alarm capabilities that collect and analyze air samples and provide the
results in near real time (3 to 10 minutes for each sampling and analysis cycle). A
stream selector system is used to rotate the MINICAMS® through various monitoring
ports located within the RRS operations trailer work space, the glovebox, and the
carbon fitter system. To confirm MINICAMS® alarms, Depot Area Air Monitoring
System (DAAMS) sorbent tubes and colorimetric tubes are used to collect air samples
through sampling ports located at the same locations as the MINICAMS® sampling

ports,

In addition to the air monitoring system, there is a differential pressure transmitter in the
glovebox unpack station, which continuously monitors the pressure inside the glovebox
and provides feedback to the carbon filter fan controlier. The controller continuously
regulates the fan speed to maintain the negative pressure within the glovebox at a
minimum of 0.25-in. water column. This differential pressure transmitter is also
designed to activate an alarm in the event of loss of negative pressure within the
glovebox. Additionally, a differential pressure gauge at the unpack station provides the
glovebox operators with a visual indication of the negative pressure within the glovebox.
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APPENDIX E.
TREATMENT REACTIONS

This appendix describes the chemistry to be used during Rapid Response System
(RRS) treatment of Chemical Agent Identification Set (CAIS) items.

RED Process. The reactions of the sulfur mustard occur with 1,3-dichloro-
5,5-dimethyihydantoin (DCDMH) in the presence of water and a chioroform/t-butyl
alcohol solvent. The reactions are shown in Figure E-1. In this process, DCDMH
reacts with the distilled mustard (HD) to form several products. Primarily, these
products result from a simple chlorination and (with the participation of the water in the
solvent) from an oxidation of the organic sulfides to chlorinated sulfoxides and sulfones.
A loss of hydrogen chloride (HCI) from the initial products leads to the formation of
chiorovinyl chloroethyl sulfoxides and a smalil amount of 2-chlorovinyl 2-chloroethyl
sulfide. Atthe same time, the reagent also causes some of the carbon sulfur bonds of
the HD to be cleaved to form a mixture of 2-chloroethylsulfonyl chloride and tri- and
tetrachlorinated ethanes. The DCDMH is consumed by dechlorination first to form
chlorodimethylhydantoin (CDMH) and then to form dimethylhydantoin (DMH). The mole
percent values shown in Figure E-1 represent the conversions of HD to products that
have been observed in laboratory studies. The products from this reaction are all
soluble in the solvent mixture.

Lewisite (L) is chemically converted to a primary product by DCDMH, chiorovinylarsonic
acid (CVAOA), as shown in Figure E-2. The reaction requires the water in the solvent
to both hydrolyze the chiorines on the arsenic to hydroxyl groups and to participate in
the oxidation of the arsenic. The CVAOA is soluble in the solvent mix.

E-3
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Figure E-1. RED Process
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The rate of reaction between DCDMH and HD, and L CAIS is fast: ti» < 30 sec at room
temperature. Because of the relatively low concentrations, the heat generated by the
reactions causes the mixture to increase in temperature by only a few degrees. When
the process is run in a closed reactor, a maximum of 5 psig pressure has been
observed. To ensure that all of the reagent and solutions from the broken ampoules
are completely mixed, the detoxification process mixtures are agitated for 15 min.
Analysis of the waste indicates that the concentration of residual chemical agent is
below 50 mg/L following the 15-min contact time (contact time or agitation period refers
to the amount of time DCDMH is in contact with the chemical agent in the reactor). Any
trace amounts of the agents that remain after the reaction in the reactor will continue to

be in contact with the DCDMH or CDMH in the waste drum.

Other reactions occur that produce essentially non-toxic products; these merit
identification because they may appear as major products following each reaction. The
HCI formed can be expected to react with the t-butyl alcohol to form t-butyl chloride as
shown in reaction (a) in Figure E-3. This well known process is expected in this
solution. Trichloro- and tetrachiorobutanes have also been found in the treatment
residues, which indicate that further chlorination of the t-butyl chloride may have
consumed all of this intermediate. Excess DCDMH and/or CDMH is present in the
treatment residues after completion of the 15-min period of agitation. This has been
confirmed by iodometric titration for available chlorine or by nuclear magnetic resource
(NMR) analysis for CDMH and/or DCDMH. With time, the excess available chlorine will
chlorinate the reaction products, including the chemical warfare agent products, t-butyl
alcohol, and dimethylhydantoin, until it is exhausted. However, these chlorinations are
very slow. The t-butyl alcohol cosolvent will react with excess available chlorine from
the DCDMH or CDMH to produce a series of chlorinated butanes and butenes and
chlorinated t-butyl alcohol, including trichlorobutanes, tetrachlorobutanes,
tetrachlorobutenes, and dichloro- and trichloro-t-butyl alcohols, as shown in reaction (b)

in Figure E-3.
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Figure E-3. Chlorobutanes Formation
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BLUE Process. The BLUE Process reaction is similar to the RED process reaction for
HD (Figure E-1), but the relative amounts of compounds formed are different. The
major portion of the products, 2-chloroethyl dichloroethyl sulfoxides and
bis-(dichloroethyl) sulfoxides, are formed in the chlorination/oxidation step, along with
small amounts of the HD-sulfone [bis-(2-chloroethyl) sulfone]. Various quantities of
chlorinated ethyl vinyl sulfoxides, 2-chloroethyl 2-chlorovinyl sulfide, and a small amount
of 2-chloroethyl 2-chlorovinyl sulfone have been observed in the laboratory tests of this
HD treatment method. Trace amounts of trichloroethane and tetrachloroethane have
also been found. See Figure E-4 for the range of products that are expected in this
treatment process. Although the DCDMH reagent is also used in the RED Process, the
product mixture for the BLUE Process is somewhat different from that in the RED

Process, because HD is present in higher concentration and no other agent is present.

The rate of reaction is very rapid (t,,2 < 30 sec at room temperature}, and a negligible
amount of pressure is generated. Heat is evolved in the process, but the solution
temperature has been observed to rise by less than 40°C. Excess DCDMH or CDMH is
present after completion of the treatment reaction. The presence of excess reagent in
treatment residues has been confirmed by an iodometric titration for available chlorine
and by an NMR analysis for residual DCDMH or CDMH. With time, the excess
available chlorine will chlorinate the HD reaction products, t-butyl alcohol, and the
methyl groups of the dimethylhydantoin, until it is exhausted. Chlorobutanes are slowly
formed from the t-butyl alcohol as in the RED Process reaction (Figure E-3); however,
no chlorinated t-butyl alcohol has been found in the BLUE Process treatment residues.

The concentration of residual sulfur mustard following a contact time of 30 min is below

50 mg/L.

CHARCOAL/CHARCOQAL “L” Process. The sulfur mustards (HD or HS) adsorbed in
charcoal are reacted with a mixture of DCDMH and chloroform. The L adsorbed in
charcoal is reacted with the same mixture of DCDMH, water, and a chloroform/5-butyl
alcohol solvent used for the RED Process. The chemical agents on the charcoal are
distributed in the porous structure of the charcoal. This preparation immobilized the
liquid chemical agents to allow their use for training troops to recognize the odors of the
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Figure E-4. BLUE Process
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agents. The charcoal contains pores of various sizes, which are defined as micropores
(<20A), mesopores (20-500A), and macropores (>500A). As much as 10 percent of the
chemical agent is adsorbed in the micropores. Before a chemical treatment reaction
can occur, reagent and the chemical agent must make contact. Therefore, either the
chemical agent must diffuse out of the small pores, or the DCDMH must penetrate into
the smallest pores. Chloroform rapidly penetrates the macro-, meso-, and micropbres
to assist the dissolution and diffusion of the reactants, in and out of the pores. The
DCDMH reacts with the chemical agents either by migrating into the pores, along with
the solvent, or by reacting with the chemical agent as it fluxes from the pores. The
DCDMH in solution has been found to penetrate the smallest of charcoal pores and

selectively react with the chemical agent while leaving the charcoal unreacted.

To determine the efficiency for each of the reactions between DCDMH and the
chemical agents, adsorbed on the charcoal, both the liquid layer (solvent) and solid
layer (charcoal) were analyzed after the treatment was complete. Figure E-5 illustrates
the reaction between DCDMH and HD adsorbed on charcoal as developed from gas
chromatograph/mass spectrometer (GC/MS) analyses of the solution and the Soxhlet
extract from the charcoal. The analyses of the solution indicates that HD is reduced to
less than 50 mg/L within 15 min, but the conversion of all of the HD adsorbed in the
charcoal requires longer time. The analyses indicate that the HD in the Soxhlet extract
from the charcoal does not decrease below the quantitation limit of 50 mg/L until the
process is continued for 30 min. Since a large excess of DCDMH is used in this
reaction, a variety of chlorinated products are produced. Chlorinated sulfides,
polychlorinated ethanes, and polychiorinated ethylenes appear as major products.
Since no water is added, no significant amounts of oxygen-containing products are
formed, which explains how the CHARCOAL reaction differs from the RED Process.

The mono-substituted
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chlorodimethyl-hydantoin and the dimethylhydantoin appear as major products from the
treatment reagent. The distribution of these products varies greatly depending on the
amount of initial chemical warfare agent. Hexachloroethane, trichloroethylene, and
sulfur dioxide have been identified as minor products; several minor products have
been detected chromatographically but have not been identified. The small quantity of
2-chloroethylsulfonyl chloride formed in some experiments probably resulted from the

presence of a trace amount of water in the reactor.

The reaction of DCDMH, in the mixed solvent, with L adsorbed on charcoal produces
the primary product, CVAOA. This process is nearly identical to the reaction that
occurs in the RED process, as shown in Figure E-2. In the presence of the charcoal, a

small amount of tetrachloroethane is also formed. The reaction is fast.

The rate of reaction between HD and L with DCDMH in the liquid layer is too fast to
measure by removing samples and analyzing them periodically. The rate of the
reaction in the charcoal pores also has not been measured. The concentrations of
chemical warfare agents (HD and L) in the liquid layer have been found to be below
50 mg/L, the quantitation limit, following a 15-min contact time. The concentrations of
chemical agent in the charcoal Soxhiet extracts have been found to be below 50 mg/L
after a 30-min contact time. Therefore, these results show that after 15 min, the agent
remaining in the charcoal is still reacting with the DCDMH. A slightly increasing
reaction temperature beyond the 15-min period also indicates that the reaction is not
complete; however, the reaction will continue in the waste drum. The pressure and
temperature observed in the laboratory for these reactions has not exceeded 2.5 psig
and 35°C, respectively. Excess concentrations of DCDMH and CDMH have been
found to be present up to 36 hours in the mixture. This ensures that the chemical agent

treatment will be complete in the waste drum.
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The treatment residue from any of the HD and L on charcoal bottles will be combined in
the waste drum. If no L is treated in the test, the products of the charcoal process will
be as described in Figure E-5, but if L is treated, further reactions will occur in the waste
drum as shown in Figure E-6. These reactions occur because water is introduced into
the mixture, and water allows the oxidation of the sulfur mustard products to sulfoxides
and sulfones and oxidation of the nitrogen mustards to chloral hydrate and bis-(2-
chioroethyl)amine. Because t-butyl alcohol is also introduced, various chlorobutanes
are also formed, as observed in the RED process (see Figure E-1).
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APPENDIX F.
COST EVALUATION SUPPLEMENTAL INFORMATION

This appendix presents the bases for estimating the costs for the removat action
alternatives evaluated as part of this Engineering Evaluation/Cost Analysis (EE/CA) for
the treatment and disposal of the Chemical Agent Identification Set (CAIS) recovered
from the Poleline Road Disposal Area (PRDA) site at Ft. Richardson, Alaska and Tin
City, Alaska.

Except for Alternative 1: No Action, all of the removal action alternatives being
evaluated in this EE/CA rely on the use of the U.S. Army Rapid Response System
(RRS), a mobile platform specifically designed for handling CAIS under proper
engineering controis.

The following sections describe the methodology and the general and

alternative-specific assumptions used to deveiop the cost estimates.
F-1 METHODOLOGY

Generally, engineering judgment has been used to estimate the costs for the removal
alternatives being evaluated in this EE/CA. The costs for the removal alternatives have
been classified as direct capital costs, indirect capital costs, and contingency. Direct
capital costs are those costs directly related to the construction and implementation of
the removal alternative. These include the costs associated with obtaining and
preparing the site where the removal aiternative takes place; the costs for labor,
materials, equipment, utilities, and purchased services necessary to install and carry
out the removal alternative; and the costs of transporting and disposing of waste
materials generated during the implementation of the removal aiternative. Indirect
capital costs include those for engineering and administrative expenses, as well as
those costs associated with pemits, fees, and taxes. The contingency is intended to
cover the costs resulting from unforeseen circumstances.
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Except for Alternative 1: No Action, for which a detailed cost estimate was not
developed, spreadsheets were developed to present the respective costs associated
with the implementation of the different alternatives. These spreadsheets are included
in Attachment F-1 at the end of this appendix.

F-2 GENERAL ASSUMPTIONS

Under Alternative 1: No Action, the CAIS items would remain in storage at Ft.
Richardson for an indefinite period of time. It is estimated that the direct capital costs
for continuing storage of the CAIS at Ft. Richardson amount to approximately $330 per
day plus the potential cost for a RCRA Part B permit, estimated at $250,000 and the
cost of any facility modifications and requirements necessary to comply with the permit.
However, given the open-ended nature of the No Action alternative, it is not possible to
develop a present worth cost estimate with which to evaluate this alternative on an
equal basis with the others. Nevertheless, at the present time there is no basis to
believe that a different alternative could be developed in the near future that would
provide significant cost savings over those other alternatives being evaluated in this
EE/CA. Therefore, it would be very difficult to justify the selection of the No Action
alternative, on the basis of “potential cost savings.” In the end, it is estimated that
implementing the No Action alternative would only increase the final costs for treating
and disposing of the CAIS recovered from the PRDA site since it would only delay the
inevitable implementation of one of the other alternatives being evaluated in this
EE/CA. The other alternatives being evaluated in this EE/CA rely on the use of the
RRS.

The RRS is comprised of two trailers: an operations trailer and a utility trailer. The
RRS operations trailer houses a glovebox where the CAIS are actually handled. This
glovebox is connected to a carbon filter system to control any toxic emissions that might
be generated during the handling of the CAIS. The RRS operations trailer also houses
a RAMAN spectrophotometer to help identify the contents of the individual CAIS items;
a 1-gal reactor where CAIS items may be treated; and a waste containerization system
(an integral part of the glovebox) to collect waste generated while handling CAIS items
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in the glovebox. The RRS utility trailer contains two diesel-powered generators (one
primary and one backup) to supply the RRS with all necessary emergency electrical
power. The RRS can also operate on commercial power. Additionally, the RRS
includes equipment to set up a temporary storage facility to store the wastes generated

during operations.

The RRS is supported by a Mobile Analytical Support Platform (MASP), a separaté
mobile laboratory that facilitates the operation of the necessary monitoring equipment
within the RRS Operations trailer and provides gas chromatography capabilities to

perform chemical analyses.
Both the RRS and the MASP are Government furnished equipment.

The home base for the RRS and the MASP is at Teledyne Brown Engineering (TBE),
Inc., in Huntsville, Alabama. The home base for the RRS and MASP operating crew is

assumed to be Huntsville, Alabama.

The following paragraphs discuss the general assumptions that have been made to
develop the cost estimates for those alternatives where the RRS is used.

F-2.1 RRS Operations

The RRS operations have been organized into five different activities: mobilization/site
preparation, setup, operations, closure, and demobilization/site clearing. Only one crew
will be required to operate the RRS and MASP.

Mobilization/site preparation activities encompass the transportation of the RRS and
MASP equipment, materials, and operating personnel to the site where the RRS
operations are set to take place and also the preparation of the site where the RRS
operations are set to take place. The time and modes of transportation required for
mobilizing the RRS and MASP equipment and materials to the site are dependent on
the iocation of the site where the RRS operations are set to take place and are
discussed in detail under the alternative-specific assumptions. The mobilization of the
RRS and MASP operating crew is assumed to require 1 day of travel by plane. Itis
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also assumed that the mobilization of the RRS and MASP crew will be scheduled such
that the RRS and MASP crew is present at the RRS operations site when the RRS and

MASP equipment arrive.

As for site preparation, all of the alternatives that rely on the use of the RRS would
occur at U.S. Amy installations. Therefore, it is assumed that the RRS would be set
within existing buildings at such Army installations and that the extent of site A
preparation will only involve the clearing of the building or leveling of the site and setting
up utility connections for the RRS, MASP, and support equipment, and it will also
involve the setting up existing office space for personnel support. This is assumed to

require only 2 working days.

Setup activities encompass integration, assembly, test, and checkout of the RRS and
MASP equipment, the completion of a baseline air monitoring program to establish
background air monitoring conditions, and the compietion of a pre-operation test.
Setup is assumed to require a total of 33 working days, with each set of activities

occurring sequentially.

RRS operation activities encompass the moving of the CAIS from storage to where the
RRS operations are to take place and the processing of the CAIS in the RRS. The
CAIS overpacks and CAIS related materials would be processed during operations.
However, the duration of the operations activities and the amount of materials and
equipment required to process the CAIS in the RRS depends on whether the removal
alternative involves the treatment of the CAIS items that contain chemical warfare
materiel (CWM) or whether the remedial alternative involves only the identifying,
sorting, and repackaging of the CAIS items for shipment offsite for disposal. These are
discussed in detail in the alternative-specific assumptions.

Closure activities encompass the decontamination of the RRS operations trailer
equipment that is used to process the CAIS, the shipment of all of the waste generated
from the processing of the CAIS and from the equipment decontamination activities,
and the preparation of the RRS and MASP for their shipment back to their home base.

Closure activities are expected to require 10 working days: 5 working days for
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decontamination and 5 working days for packing the RRS and MASP equipment.
Shipment of the waste is assumed to occur concurrently with these two activities.

Demobilization/site clearing activities encompass the transportation of the RRS and
MASP equipment, materials, and operating personnel back to their corresponding
home base as well as the return of the site where the RRS operations took place back
to its original condition. This is essentially the reverse of the Mobilization/Site
Preparation Activities and as is the case for the Mobilization/Site Preparation activities,
the time and modes of transportation required for mobilizing the RRS and MASP
equipment and materials to the site depend on the location of the site where the RRS
operations take place. They are discussed in detail under the alternative-specific
assumptions. The mobilization of the RRS and MASP operating crew is assumed to be
by plane and is assumed to require 1 day. Itis also assumed that the mobilization of
the RRS and MASP crew will be scheduled to occur on the day after the RRS and
MASP equipment and materials leave the site so that they may help with the site

clearing activities.
F-2.2 Labor

The RRS crew is assumed to include a total of ten people: one manager/supervisor,
one quality assurance and health and safety manager, four glovebox operators, two
RAMAN operators/monitoring specialists, one person for maintenance support, and one
site administrator, The MASP crew is assumed to include a total of three people: one
senior chemist and two laboratory technicians.

During operations, the RRS crew is assumed to be organized in teams: an
administration and support team consisting of the site manager, the quality assurance
and health and safety manager, the maintenance support technician, and the site
administrator; and two glovebox operations teams, each consisting of two glovebox
operators and one RAMAN/monitoring specialist. Due to the ergonomic constraints in
operating the glovebox, the work of the glovebox operations team is limited to only 2
hours at a time. Therefore, it is assumed that the two glovebox operations teams will
rotate every 2 hours so that while one team is operating the glovebox, the other team
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outside the RRS operations trailer is standing by the emergency decontamination

station and performing other support activities.

It is assumed that the U.S. Army installation (where the RRS activities will take place)
will provide direct support to the RRS operations for environmental engineering, safety,
maintenance, CAIS storage and onsite transportation, and other miscellaneous support
activities. The extent of installation support is assumed to be equivalent to two full-time
engineers, two full-time technicians, and one haif-time forklift operator. The level of
effort for Installation support is assumed to be for the duration of onsite operations (i.e.,

from site preparation to site clearing).

Although different labor categories have been used to develop the cost estimates, an
average, loaded, hourly rate of $69.50 has been applied to ail labor categories. It has
also been assumed that personnel will work a standard work week schedule (i.e.,

8 hours per day, 5 days per week, Monday through Friday). Further details are

discussed under the alternative-specific assumptions,
F-2.3 Materials and Equipment

The Materials and EqQuipment necessary to carry out the RRS operations have been

organized into the following categories:

. Medical Surveillance. It is assumed that the RRS and MASP crew (a total
of 13 people) will be required to enroll in a medical surveillance program.
The cost of this medical surveillance program has been estimated at
$1,100 per person and has been charged to Mobilization.

. Transport of the RRS and MASP to the site. Transportation of the RRS
and the MASP to the site is generally expected to be done over land and
water and involves four trailers: the RRS operations trailer, the RRS
utilities trailer, the MASP, and a trailer for support equipment and
supplies. it is assumed that two drivers wilt be used per trailer and that
the drivers will be based at Huntsville, Alabama, which is also the home
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base of the RRS and MASP. The costs for transporting the RRS and
MASP equipment over land and water are estimated at $1.78 per mile for
each trailer. These costs include salaries and per diem for the drivers.

Travel by air for the drivers is listed separately.

RRS Usage Fees. Although the RRS is Government furnished
equipment, a standard usage fee has been developed for the RRS to
capture the costs associated with it. The RRS usage fees are based on
the equipment design and fabrication costs, maintenance and
replacement costs, spares, specialized operator training requirements,
and expected usage over its life expectancy (estimated at 7 years). This

usage fee is estimated at $5,500 per calendar day.

MASP Usage Fees. Although the MASP is Government furnished
equipment, a standard usage fee has been developed for the RRS to
capture the costs associated with this equipment. This usage fee is
estimated at $2,325 per calendar day, based on the usage fees for

comparable commercial mobile laboratories.

Forklift. It is assumed (i.e., from site preparation to site clearing) to be
used to support the RRS operations. The lease costs for this forklift are

estimated at $40 per calendar day.

Lab Supplies. The amount of lab supplies has been estimated at
$1,400 per calendar day, starting with the 3-day baseline monitoring and
ending with the completion of the equipment decontamination activities

during closure.

Replacement of Carbon and High Efficiency Particulate Air (HEPA) Filters.
The replacement rate for the carbon and HEPA filters used in the RRS
ventilation filter system depends on whether the remedial aiternative
involves the treatment of the CAIS items that contain CWM or whether the
remedial alternative involves only identifying, sorting, and repackaging of
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the CAIS items for shipment offsite for disposal. Therefore, the number of
carbon and HEPA filter replacements needed for each Alternative is

discussed in the alternative-specific assumptions. The costs for replacing
the carbon and HEPA filters, however, have been estimated at $4,325 per

set.

Decontamination Supplies. Decontamination supplies include brushés,
decontamination solution, and other miscellaneous items required for
decontaminating the RRS operations trailer. The costs for
decontamination supplies are estimated at $1,100.

Treatment Reagents. The costs to prepare and supply the reagents required
to treat the CAIS items containing CWM have been estimated at $21,500.

Utilities, Utilities are estimated at $450 per day for each calendar day starting
on the day the RRS and MASP equipment arrives at the site until the day
they leave.

Miscellaneous Supplies. Miscellaneous supplies are estimated at $100 per
day for each working day starting with site preparation through site cleaning.

Disposable Personal Protective Equipment (PPE). The costs for disposable
Tyvek™ suits are estimated at $4.00 per suit. It is estimated that each

person will use two suits per working day while onsite.

Waste Containers. The quantity and type of waste containers and waste
disposal and analysis costs depends on whether the removal alternative
involves the treatment of the CAIS items that contain CWM or whether the
rémoval alternative involves only identifying, sorting, and repackaging of the
CAIS items for shipment offsite for disposal. The costs for purchasing
standard 5 gal drums, 20 gal drums, 30 gal drums, 55 gal drums and 95 gal
drums, are estimated at $10, $40, $50, $90 and $105 each, respectively. A
specialty stainless steel 5-gal drum must be used for the neutralized chemical
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agent waste. These drums cost $1,000 each. The costs of SRCs are
estimated at $1,325 each.

+ Waste Disposal/Analysis. The costs for disposal of 30 gal drums and 55 gal
drums of hazardous waste at a RCRA subtitle C (hazardous waste)
incinerator are estimated at $430 and $550 per drum, respectively. The costs
for disposal of 95-gal drums of hazardous waste at a RCRA subtitle C "
(hazardous waste) incinerator are estimated at $550 per box. It is assumed
that all containers of hazardous waste will be sampled and analyzed for
Toxicity Characteristic Leaching Procedure (TCLP) metals ($150 per sample),
TCLP organics ($240 per sample), free liquids test ($32 per sample), heat of
combustion ($85 per sample), ash contents ($27 per sample), and chemical
warfare agent ($650 per sample).

o Air Transport of CAIS. Transportation of CAIS by air is expected to be by
C-12 military aircraft. The costs of a C-12 military aircraft are estimated at
$5.40 per mile. The costs for loading and unloading the CAIS onto and out of
the plane are estimated at $270 per load.

F-2.4 Travel/Car Rental/Per Diem

The costs for travel, car rental, and per diem are dependent on the location of the site
where the RRS operations are set to take place and on whether the remedial alternative
involves the treatment of the CAIS items that contain CWM or whether the remedial
alternative involves only identifying, sorting, and repackaging of the CAIS items for
shipment offsite for disposal. Standard U.S. Government per diem rates for the
appropriate locality have been used to estimate the per diem related costs.

Round-trip airfare rates have been estimated as follows:

» Baltimore, Maryland, to Anchorage, Alaska $2,000

+ Huntsville, Alabama, to Anchorage, Alaska $2,250

+ Baltimore, Maryland, to Houston, Texas $2,000
F-11
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¢ Baltimore, Maryland, to Pine Bluff, Arkansas $1,350
¢ Huntsville, Alabama, to Pine Bluff, Arkansas $ 1,000

It is assumed that four minivans will be rented for the RRS and MASP crew at an

estimated cost of $60 per day. Car rental costs are estimated at $50 per day.
F-2.5 Engineering and Management Costs

Engineering and management costs include the costs of administration, design,
construction supervision, and drafting necessary to implement the remedial alternative.
These costs are estimated to be 20 percent of the direct capital costs. Specifically, they
include the costs for developing the remedial alternative’s operations plan, health and
safety plan, and contingency plan at 15 percent of the direct capital costs, and
administrative costs, including U.S. Army oversight, at 5 percent of the direct capital

costs.
F-2.6 Permit, Fees, and Taxes

These costs encompass the administrative and technical costs necessary to obtain
licenses and permits for the installation and operation of the remedial alternative.
These costs are estimated at 10 percent of the direct capital costs, not including the
cost for environmental permits that {under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA)], are not required for the
remedial alternatives taking place at Ft. Richardson. For those remedial alternatives
where the RRS operations take place outside Ft. Richardson, the costs for a RCRA
permit are estimated at $250,000, and the costs for documentation to comply with the
National Environmentat Policy Act (NEPA) are estimated at $75,000. (ltis assumed

that an environmental assessment will be required.)
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F-2.7 Contingency

A contingency allowance of 30 percent has been added to the total capital cost to
compute the total project cost. This contingency is intended to cover the costs
associated with unforeseen circumstances, such as weather or administrative delays

and gaps in site characterization data.
F-3 ALTERNATIVE-SPECIFIC ASSUMPTIONS
The remedial alternatives that rely on the use of the RRS are:

. Alternative 2: Onsite Treatment of CWM Items and Offsite
Treatment/Disposal of Associated Hazardous Substances

° Alternative 3: Offsite Treatment/Disposal

. Alternative 4: Offsite Treatment of CWM at a Department of Defense
(DoD) Facility with Further Offsite Treatment/Disposal.

A detailed description of these alternatives is provided in Section 3 of the EE/CA.

This section presents the specific assumptions that have been made to estimate the

costs for these alternatives.
F-3.1 Alternative 2

F-3.1.1 Mobilization/Site Preparation. It is assumed that, for this alternative, the
RRS and the MASP are transported from Huntsville, Alabama, over land and by barge,
a distance of approximately 4,000 miles. it is assumed that the RRS and MASP will be
trucked to Seattle, Washington, barged to Anchorage, Alaska, and returned to
Huntsville, Alabama in reverse manner. The mobilization of the RRS and MASP
equipment over land and by sea is assumed to require 4 weeks.

The RRS and MASP operating crew are assumed to travel to Anchorage, Alaska, from
Huntsville, Alabama, the day before the RRS and MASP equipment is scheduied to
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arrive in Anchorage. it assumed that trave! for the RRS and MASP crew to Anchorage
will require 1 full day. It is, therefore, assumed that the RRS and MASP crew will help
with the site preparation activities. Actual mobilization/site preparation time by the crew

will be approximately 5 days.

It is assumed that Ft. Richardson personnel will commence site preparation activities
prior to the RRS and MASP equipment scheduled arrival at Ft. Richardson. ‘

F-3.1.2 Setup. The setup of the RRS and MASP equipment is assumed to
commence after the site preparation activities have been completed. It is assumed that
the RAS and MASP crew, supported by installation personnel, wili set up the RRS and
MASP equipment, as discussed in the general assumptions.

The quantity and type of waste containers to be used are based on the amount of
wastes expected to be generated during the implementation of the Alternative, as
shown on Table 3-1 of the EE/CA. The waste containers are assumed to be purchased
and delivered to the site as part of the setup activities.

F-3.1.3 Operations. RRS operation activities are assumed to commence
immediately after the conclusion of the setup pre-operations testing activities. For this
Alternative, the RRS operations involve unpacking the CAIS items from their overpack
containers, identifying and segregating the CAIS items by their chemical contents,
treating CAIS items containing chemical warfare agents in the RRS operations trailer
reactor, and repackaging CAIS items that do not contain chemical warfare agents (that

contain industrial chemicais).

The RRS is designed to process CAIS overpacks at a rate equivalent to one per
working day, when treating CWM CAIS items. This would require 12 working days to
process the twelve CAIS overpacks and related items at Ft. Richardson. However,
assuming only an 85 percent availability, the RRS operations are assumed to last 14
working days. It is assumed that the carbon and HEPA filters will need to be changed

four times during operations.
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F-3.1.4 Closure. All closure activities are expected to require 10 working days.
Decontamination of the RRS operations trailer equipment is assumed to take 5 working
days, during which all of the RRS monitoring equipment will continue to operate and lab
supplies are assumed to be required. ltis also assumed that the wastes generated
during the RRS operation and decontamination activities will be shipped offsite for
disposal after the decontamination activities are completed. Once the decontamination
activities are completed, the RRS and MASP equipment will be disassembled and
prepared for shipment back to Huntsville, Alabama. This is assumed to require 5
working days. It is also assumed that the carbon and HEPA filters will be changed once

at the end of the decontamination activities.

The number and types of hazardous waste containers generated during Alternative 2
are listed in Table 3-1 of the EE/CA. All hazardous wastes generated during the
implementation of this Alternative are assumed to be disposed at a RCRA

Subtitle C (hazardous waste) incinerator.

F-3.1.5 Demobilization/Site Clearing. Itis assumed that, after preparing the RRS
and MASP for shipment, the RRS and MASP crew will assist with the site clearing

activities.

It is assumed that the RRS and MASP equipment will be barged to Seattle, Washington
and commercially trucked to Huntsville, Alabama. The demobilization of the RRS and
MASP equipment is assumed to require 3 weeks and will cover a distance of
approximately 4,000 miles.

It is assumed that the RRS and MASP operating crew will travel back to their home
base the day after the RRS and MASP equipment leaves for Huntsville, Alabama. It
assumed that travel for the RRS and MASP crew back to their home base will require
1 full day.

It is assumed that Ft. Richardson personnel will commence site clearing activities as
soon as the RRS and MASP equipment leaves the site. It is assumed that the entire
site clearing activities will take 2 working days.
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F-3.2 Alternative 3

F-3.2.1 Mobilization/Site Preparation. It is assumed that, for this altemative, the
RRS and the MASP are transported from Huntsville, Alabama, to Anchorage, Alaska,
over land and by barge, a distance of approximately 4,000 miles. It is assumed that the
RRS and MASP equipment will be trucked to Seattle, Washington, barged to
Anchorage, Alaska, and returned to Huntsville in reverse manner. The mobilization of
the RRS and MASP equipment over land and by sea is assumed to require 4 weeks.

The RRS and MASP operating crew are assumed to travel to Anchorage, Alaska, from
their home base, the day before the RRS and MASP equipment is scheduled to arrive
in Anchorage. It assumed that travel for the RRS and MASP crew to Anchorage will
require 1 full day. It is therefore assumed that the RRS and MASP crew will help with

the site preparation activities.

Itis assumed that Ft. Richardson personnel will commence site preparation activities on
the day before the RRS and MASP equipment is scheduled to arrive at Ft. Richardson
and that such site preparation activities will be completed the following working day.

F-3.2.2 Setup. The setup of the RRS and MASP equipment is assumed to
commence after the site preparation activities have been completed. It is assumed that
the RRS and MASP crew, supported by installation personnel, will set up the RRS and
MASP equipment, as previously discussed under the general assumptions.

The quantity and type of waste containers to be used are based on the amount of
wastes expected to be generated during the implementation of the Alternative, as
shown on Table 3-2 of the EE/CA. The waste containers are assumed to be purchased

and delivered to the site as part of the setup activities.

F-3.2.3 Operations. RRS operation activities are assumed to commence

immediately after the conclusion of the setup pre-operations testing activities. For this
Alternative, the RRS operations involve unpacking the CAIS items from their overpack
containers; identifying and segregating the CAIS items by their chemical contents; and
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repackaging the CAIS items according to compatibility and hazard ciass, in accordance
with the DOT requirements, for shipment offsite to a RCRA Subtitle C incineration
facility.

The RRS is designed to process CAIS overpacks and related items at a rate equivalent
to one per working day when treating CWM CAIS items. This wouid require 12 working
days to process the twelve CAIS overpacks and related items at Ft. Richardson. "
However, assuming only an 85 percent availability, the RRS operations are assumed to
last 14 working days. Also, since no treatment would be taking place within the RRS
glovebox, that wouid generate a lot of vapor emissions, it is assumed that the carbon
and HEPA filters will need to be changed only once during Operations. There would be

no costs for treatment reagents.

F-3.2.4 Closure. All closure activities are expected to require 10 working days.
Decontamination of the RRS operations trailer equipment is assumed to take 5 working
days, during which all of the RRS monitoring equipment wiil continue to operate and lab
supplies are assumed to be required. it is also assumed that the wastes generated
during the RRS operation and decontamination activities will be shipped offsite for
disposal after the decontamination activities are completed. Once the decontamination
activities are compieted, the RRS and MASP equipment will be disassembled and
prepared for shipment back to Huntsville, Alabama. This is assumed to require 5
working days. Itis also assumed that the carbon and HEPA fiiters will be changed once

at the end of the decontamination activities.

The number and types of hazardous waste containers generated during Alternative 3
are listed in Table 3-2 of the EE/CA. All hazardous wastes generated during the
implementation of this Alternative are assumed to be disposed at a Resource
Conservation and Recovery Act (RCRA) Subtitle C (hazardous waste) incinerator.

The repackaged CAIS items containing CWM are assumed to be loaded onto a C-12
military aircraft for shipment to the RCRA subtitie C (hazardous waste) incineration
facility. For the purpose of estimating the costs for disposal of the CAIS items
containing CWM, it is assumed that the incineration facility will be located near
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Houston, Texas. Therefore, the total travel distance for the C-12 military aircraft is
3,480 miles.

It is assumed that local personnet from Ft. Richardson, Alaska, will transport the CAIS
from Ft. Richardson to Eimendorf Air Force Base (EAFB) and load the CAIS onto the C-
12 plane. The costs for materials and equipment to transport the CAIS and load them
onto the plane are estimated at $270. The level of effort required for loading the CAIS
onto the C-12 planes is assumed to require one Ft. Richardson engineer for 4 hours
and three Ft. Richardson technicians for 4 hours (including transportation convoys).

The mobilization of the CAIS by C-12 aircraft is assumed to require 2 days.

It is assumed that personnel from the U.S. Army Technical Escort Unit (TEU) will be
used to unload the CAIS and transport them to the RCRA subtitle C (hazardous waste)
incineration facility where the CAIS items will be incinerated. Itis assumed that
unloading and transporting the CAIS items will require six TEU personnel, two escort
cars, and one truck. The costs for materials and equipment to unload the CAIS and
transport them to the incineration facility are estimated at $270, in addition to $55 for

truck rental.

The TEU personnel are assumed to travel to Houston, Texas, from their home base in
Edgewood, Maryland, the afternoon before the CAIS are scheduled to arrive in
Houston, Texas. It assumed that travel for the TEU personnel will require one-half day.
it is assumed that once the C-12 aircraft carrying the CAIS items containing CWM
arrive in Houston, the TEU personnel will unload and transport them to the incineration
facility, where they will witness the incineration of the CAIS items that same day. Itis

assumed that the TEU personnel will return to their home base the following morning.

F-3.25 Demobilization/Site Clearing. It is assumed that, after preparing the RRS
and MASP for shipment, the RRS and MASP crew will assist with the site clearing

activities.
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The four trailers will travel a distance of approximately 4,000 miles, and it is assumed to

require 3 weeks.

It is assumed that the RRS and MASP operating crew will travel back to their home
base the day after the RRS and MASP equipment leaves for Huntsville, Alabama. It
assumed that return travel for the RRS and MASP crew to their home base will require
1 full day. )

It is assumed that Ft. Richardson personnel will commence site clearing activities as
soon as the RRS and MASP equipment leave the site. It is assumed that the entire site

clearing activities will take 2 working days.
F-3.3 Alternative 4

F-3.3.1 Mobilization/Site Preparation. It is assumed that, for this alternative, the
twelve CAIS overpacks and related items at Ft. Richardson are transported to Grider
Field in Pine Bluff, Arkansas, by two C-12 military aircraft, a distance of approximately
3,415 air miles. From Grider Field, a UH-60 helicopter would then be used to transfer
the CAIS overpacks and related items to PBA (two 12-mile trips).

It is assumed that local personnel from Ft. Richardson, Alaska, will transport the CAIS
overpacks and related items from Ft. Richardson to EAFB and load the CAIS overpacks
onto the C-12 planes. This is assumed to require two loads. The costs for materials
and equipment to transport the CAIS overpacks and related items and load them onto
the plane are estimated at $270 per load.

It is assumed that local personnel from PBA will be used to transfer the CAIS overpacks
and related items from the C-12 aircraft to the UH-60 helicopter and to unload the CAIS
overpacks and related items from the UH-60 and transport them to temporary storage
at PBA. ltis assumed this will consist of two loads. The costs for materials and
equipment to unload the CAIS and transport them to temporary storage are estimated
at $270 per load.
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The level of effort required for the loading of the CAIS onto the C-12 planes is assumed
to require two Ft. Richardson engineers for 4 hours, and six Ft. Richardson technicians
for 4 hours (including transportation convoys). The unloading of the CAIS overpacks
and related items at Pine Bluff Arsenal (PBA), is assumed to take place as part of the
installation support. The mobilization of the CAIS overpacks and related items by C-12
aircraft and UH-60 helicopter is assumed to require 2 days.

It is assumed that, for this alternative, the BRS and the MASP are transported from
Huntsville, Alabama, to PBA in Pine Bluff, Arkansas, over land, a distance of
approximately 400 miles. Transporting the RRS and MASP equipment to PBA is
assumed to require 3 working days. The RRS and MASP operating crew are assumed
to travel to Pine Bluff, Arkansas, from their home base, on the day before the RRS and
MASP equipment and the CAIS overpacks and related items are scheduled to arrive at
PBA. it assumed that travel for the RRS and MASP crew to Anchorage will require 1
full day. lt is therefore assumed that the RRS and MASP crew will help with the
unloading of the CAIS overpacks and related items and with site preparation activities
at PBA. Itis assumed that PBA personnel will commence site preparation activities
prior to the arrival of the RRS and MASP equipment at PBA.

F-3.3.2 Setup. The setup of the RRS and MASP equipment is assumed to
commence after the site preparation activities have been completed. Itis assumed that
the RRS and MASP crew, supported by installation personnel, will set up the RRS and
MASP equipment, as previously discussed under the general assumptions.

The quantity and type of waste containers to be used are based on the amount of
wastes expected to be generated during the implementation of the Alternative, as
shown on Table 3-3 of the EE/CA. The waste containers are assumed to be purchased
and delivered to the site as part of the setup activities.

F-3.3.3 Operations. RRS operation activities are assumed t0 commence
immediately after the conclusion of the setup pre-operations testing activities. For this
Alternative, the RRS operations involve unpacking the CAIS items from their containers,
identifying and segregating the CAIS items by their chemical contents, treating CAIS
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items that contain chemical warfare agents in the RRS operations trailer reactor, and
repackaging those CAIS items that do not contain chemical warfare agents (i.e., those

that contain industrial chemicals).

The RRS is designed to process CAIS overpacks at a rate equivalent to one per
working day, when treating CWM CAIS items. This would require 12 working days to
process the twelve CAIS overpacks and related items from Ft. Richardson. However,
assuming only an 85 percent availability, the RRS operations are assumed to last 14
working days. Also, it is assumed that the carbon and HEPA filters will need to be

changed four times during operations.

F-3.3.4 Closure. The entire closure activities are expected to require 10 working
days. Decontamination of the RRS operations trailer equipment is assumed to require
5 working days, during which all of the RRS monitoring equipment will continue to
operate and lab supplies are assumed to be required. It is also assumed that the
wastes generated during the RRS operation and decontamination activities will be
shipped offsite for disposal after the decontamination activities are completed. Once
the decontamination activities are completed, the RRS and MASP equipment will be
disassembled and prepared for transportation back to Huntsville, Alabama. This is
assumed to require 5 working days. it is also assumed that the carbon and HEPA
filters will need to be changed once at the end of the decontamination activities.

The number and types of hazardous waste containers generated during Aiternative 4
are listed in Table 3-3 of the EE/CA. All hazardous wastes generated during the
implementation of this Alternative are assumed to be disposed at a RCRA Subtitle C

(hazardous waste) incinerator.

F-3.3.5 Demobilization/Site Clearing. It is assumed that, after preparing the RRS
and MASP for transportation back to Huntsville, the RRS and MASP crew will assist

with the site clearing activities.

It is assumed that a commercial carrier will transport the RRS and MASP equipment
back to Huntsville, Alabama, over land, a distance of approximately 400 miles. This will
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require 1 day. Itis assumed that the RRS and MASP operating crew will travel back to
their home base the day after the RRS and MASP equipment leaves PBA. It assumed
that travel for the RRS and MASP crew back to their home base will require 1 full day.
It is assumed that PBA personne! will perform the site clearing activities and that the
entire site clearing activities will require 2 working days. It is assumed that the two
office trailers will be returned on the next working day after the RRS and MASP

equipment depart PBA.
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ALTERNATIVE 2

COST SUMMARY

I. Direct Capital Costs

A. Labor

$525,281

B. Materials and Equipment

$706,984

C. Travel/Car Rental/Per Diem

Total Direct Capital Costs

1l. Indirect Capital Costs

D. Engineering and Management (20%
of Direct Capital Costs)

$274,752

$301,403

E. Permits, Fees, and Taxes (10% of
Direct Capital Costs)

Total Indirect Capital Cosis

TOTAL CAPITAL COSTS

(1. Contingency (30% of Capital Costs)
TOTAL PROJECT COSTS

$150,702
' 52,105
$1,959,122

$587,737 |
$2,546,859 |

Attachment F-1-1

$1,507,017

NSSII-01-D000-0038
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B. MATERIALS AND EQUIPMENT

Quar;ll:‘ty

Descnplion Units Cost TOTAL
11. Medical Surveilance RRS/MASP Craws 1[crew 13|persons/traw $1,100.00{/person $14.300
|2 Transportation of RRS and MASP @ Bltrailgr-trips 4,000[milesArailer-tip $1.78]/mile $57,055

mobilization and demabilization) .

3. RAS Usage Fees 1|RRS 55 |¢al-days $5.500 |/RRS-cal-day  } $302.500
4. MASP Usage Fees 1!MASP 58|cal-days $2,325 |/MASP-cal-Gay | $127 875
5. Office Trailer trailers 49ical-days $55.00/cak-day 50
8. Forklift 1|forklift 49.¢al-days $43 |/cal-day $2,118
7. Transport ot CAIS from Bunker o RRS 10]overpacks trp/overpack $325.00|Arp
8. Lab SupPlies fixeg 33)cal-days $1,400 [calcay 545,2__
9. PPE [OSHA Level A) decontamination 21]wk-days K-day $325.00 //suit $0
10. CarborvHEPA Fitters 5changes 1|satichange $4.325 |/set 521,625

11. Treatment Reapents fixed lump sum $21,500 $21,500

12. Decontamination Supplies fiued wmp sum $1.100 1 $1,100

13. Utilities {Etectric/Digsel and Water) fixed 47 |cal-days $450 [/cal-day $21,150

14. Miscellaneous Supplies fixed 38{wk-days $100 [wk-day $3.800
15. PPE (2 suits/j wn/day) SSka-days 26 |suiteiwk-day $4.00 [/suit $3,744

16. Waste Containers = o ; ; :

- 5-Gabon Drums {standard) 1Idram lump sum $10 [/drum 510
- 5-Gallon Drums (Stainless) 6!dumn lump sum $1,000 |/drum $6,000
|-_20-Galion Drums 1|drumn Wmp sum $40 ddrum $40
|- _30-Gallon Drums 12|drums lump sum $50 |/dum $600

- 55-Gafion Drums 9idrums g sum $90 |[/drum $810
- SRC 1,SARC lump sum $1,325 |/SRC $1,325
- 95-Gallon Drums 10ldrums ump sum $105 idrum $1,050
TOTAL WASTE CONTAINERS : ;s $£9.835

17 Waste DisposalAnalysis 3 2
- Decontaminated Pigs (or Pig Parts) (sokd, 30-gal. drums 405 Ibvdram $215 |/drum $0
nonhazardous waste, dispesal in RCRA
Subititla D I3rdfl
- Dunnage/Packaging Materals including pig 12{30-gal. drums 150/ Ibvdram $430 ]ﬁmm $5.160
parts {solid, hazardous waste, disposal in
JRCAA Subtitie C incingrator

metals analysis (TCLFP) 1|sample/dmm $180 |/sample $1,800
organics analysis (YCLP) 1[sample/dim $240 |;sample $2,880
freo liquids tast 1|sample/dnim $32 sample $389
heat of combustion 1jsamplefdum 385 sample $1.020
ash contents 1|sample/dum $27 |ssample $324
chemical warfare 1 (GCMS, 1 |sample/dnam $850 [/sample $7.800

- Chemical Warfare Agents Treamment B|5-gal. drums 80/ivdrum $430 [/drum $2.580
Rasidues (iquid, hazardous waste, disposal in
RCRA Subtitle C incinerator,

metals analysis (FCLP, 1|sample/drum $150 |/sampie $900
organics analysis LP, 1i{sample/drum $240 |/sampla $1,440
heat of combustion | sample/drum $85 |/sampla $510
ash comlants 1lsampte/dnim $27 |/sample $162
cherrical warfane agent {GC/MS) 1 sample/dnm $850 l/sample $3.900

- Liquid Phosgene (hazardous wasts, 1|SRC 20(IYSRC $215 [Aab pack 5215
disposal in RCAA Subtitie € incinerator)

- Liquid Chioropicrin (hazardous waste, 1{5-pal. drum (iab pack) 20} Ibvdrum $215 [nab pack $215
disposal in RCRA Sublitle C incinerator)

. Poison Solids (hazardous waste, disposal in 1(20-gal. drum (lab 30(ivdrum 5215 |nab pack $215
RCRA Subtitle C incinerator). pack)

- Spant Fittars {solid, hazardous waste, 10(95-gal. Drum 200, Ib/drum $550 |/drum $5.500
di al in RCAA Subtitle C mcineratol

metais analysis (TCLP) 1jsampie/drum $150 |/sample $1,500
omganics analysis (TCLP, 1jsample/drum $240 |/sample $2.400
heal of combustion 1|sample/drum $85_/sample $850
ash contants 1}sample/dum $27 |/ $270
chemical warfare agent (GC/MS) 1)sampla/dum $680 |/sample $6.500

- Spent Decontamination Soluticn (fiquid, 0[55%-gal. drums 460|tbidrum $550 |/drum $0
hazardous waste, disposal in RCRA Subtitle C
incinerator)

metals analysis (TCLF) 1 |sample/dram $160 |tsample 50

nics analysis (TCLP, 1| samplerdrum $240 |/sample $0
heat of cormbustion 1/sample/drum $8S |/sample $0
ash contenis 1|sampie/drum $27 |/sample $0
chemical warlane GCMS) 1|sample/drum $650 |/sample $0

. Decontamination Rinsale and micellanecus 1|56-pal. dums. 400 ln/drum 3550 |/dram $550
waste (tiquid, hazardous waste, disposat in
RCRA Subtitle C incinerator)

matais analysis (TCLP) 1{sample/ox $150 |/sample $150
orgarnics analysis (TCLP) 1|sampie/box $240 [isample $240
heat of combusiion 1}sample/box 85 | $85
ash contents 1|sample/box $27 |/sample $27
chemical warfare agent (GC/MS] B 1| sample/box $850 |/sample $850

- Decontaminated PPE and misceflaneous 8|55-gal. dums 200{R/drum $215 {sdrum $1.720
waste (solid, nonharardous waste, disposal in
FICAA Subtitie D landfill}

{TOTAL waASTE DISPOSAL/ANALYSIS 3,232
AL MATERIALS AND EQUIPMENT $681,034
Attachment +-1-3

NSSI-01-DOD0-0038

Ft. Richardscn, Afaska CAJS EE/CA
Baclion: AHachment F-1, Rev. 1
Date: Februaty 2003
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ALTERNATIVE 3

COST SUMMARY

I. Direct Capital Costs

A. Labor

$397,123

B. Materials and Equipment

$536,039

C. Travel/Car Rental/Per Diem

Total Direct Capital Costs

II._ Indirect Capital Costs

D. Engineering and Management (20%
of Direct Capital Costs)

$237,032
1,170,194

$234,039

“E. Permits, Fees, and Taxes (10% of
Direct Capital Costs)

otal Indirect Capnal Cosls
TOTAL CAPITAL COSTS

. Contingency (30% of Capital Costs
TOTAL PROJECT COSTS

$117,019
' 51,068

$1,521,252 |
$456,376 |
$1,977.627 |

Attachment F-1-5

NSSNI-01-D000-0038

Ft. Richardson, Alaska CAIS EE/CA
Section: Attachment F-1, Rev. 1
Date: February 2003

Page: 50t 12



9- -3 JUawyseny

| +6L'021° L8 96t 1218 ZPe S9ZES £86'1rzs 059'vrES 222'9E 1S S1S00 WLidvd LO3HIQ VL0
ZED'/! ovee 80" 089'9¥$ Z5E gve'zes W31 834VIN3Y HYONIAVHL 'O
6E0'9£5S 825'89% 290' /v 6222018 § L/8'VEL z6/ 2838 LNININD ONY STHHILYIN VL0
828 188 8z8' IES sisAjeuyJesods| SISem B
55$ 658 fesodsip SiyD WMD) [BIUSH YUl gl
Z208'81$ Z09'01% siubnd suejd obien z1-0 L1
0vss$ | ovSE tuneojunBuipeo] sueid 0BiB) Z1-0 Bt
581'5$ ) SJalilBRIOD ISEM 'S
y0L'T$ 018 2eas ¥Zo% 0F0'1$ P01% (Reppuosied/sins g2) Idd v
00823 002$ 008$ 0083 000°1% 0023 seiiddng snosue(jaIsiy E1
002’9t 06v$ 005'v$ 005'v$ 00E'0% 05t (15 M pue [esa4Q/ou0ed) semiin Z1
001'1L$ ¢ 001°18 saddng uoeunueosaq Ll
059'8$ GZE'YS GZE'rS s38)ji4 VdIHMUO0QED 0|
[ o$ 0$ [ Uoieupueigap (v 19971 VHSO) 3dd 6
008088 00968 000718 002113 | senddng qe] 8
o 0% i Sy 01Jexung woll SivD o vodsuel) 7
022'1% Z41$ CEYS oEtS 209% 983 wppod 9
0$ (3 3 s 0% 3 Ja)e)) 800 'S
00E20L$ 52918 osz'ees 052€Z$ |, 05528 G2’ 118 5094 abesn dSYIN v
000°'Zves 005'228 000'55% 000558 000°L8 005°722% seay afiesn sy €
550'26% 125828 _ 125'0es JSVIN pUE SHI jo uoieLiodsues; ‘g
00ET1S 00Ev1S SMBIT) JSYIN/SHY S0URIIBAINS [BIPSIN 'L
LNINCINDI aNY STVIHALYA '8
£21'26E8  |vilS 2i5'028 962 zi8'LL1S (9691 viG'z68  |2ECL LZv'vr1$ |8202 v80'128  [21£ HOSY1 V.10
cl0'9% 96 s 29’98 |96 0s oS 08 05698 Isieads N3l el
vBL'ZS ZLl 9g5% 9 vZees |2t 899'1§  |ve 08£2¢ |oy asss 8 05608 sopesadp Yipyo4 uospiBydid i 21
E.Sa (T4 yeze$  |ee 096888 921 2908 o6 Tozis Josi y22es  |et 05698 UBRIUDS] UosprRyod Id 1L

SEL'Ies  [ovr veze$ |ze a6g'ss |zt 2.9'98 |96 0zi'11$ losi v2zes  |et 0S5'68% Jsgauibu3 uospreyold 14 0
09.911% [089) ZLI'LS  Jot 00E'eet |oer 09E'ces |oer | voL'ovs |28 ¥2Zes  |[2E 05'69% pseng AQunoes |
igt2es  |oov yezes |2t 9688 [az! 90528 804 2£5°11$ f991 vezes et 05698 | ueIDIUYe) OB JSYIN 8
895'51$  [vze ZHS ot sry'rs  |vo oee'cs  |av 09S's$  Jos 2L ot 05698 sIuay) IS dSVIN L
896'SIS  |v22 Zis lat arr'vs Lo 9EL'es  |er 035'cs  log HINTI T 05685 I0JBJIS(UIUIPY IS SHY "8
895518 |v22 ZHg  [o1 grr'ys  [v9 s I G 095'GS |08 FATYCI D 0569% woddng soueusiuie SHY S|
g 1ES  [ov¥ yezes  |ee geg'as  [azt zi909% |96 02i11$ |osL veees  Jee 05'68$ ioresadQ NYWYH SHY v
2ic'ees  |oem grrvs  |vo 26L'L1$ |8se rreELS (261 o¥zees |o2c arv'vs  [v0 05'69% Joreiadn X0qeA%iD SHY E
8956i$  [vze ZIU'S ot arr'vs  |vo geL'es e 095'cs  |om YT 05'69% 1ebeuBN SEHPUE YD SHY 2
895'sis  |vez zting ot Freae I ) 9EE’es [av oga'ss 108 ZHs ot 05698 Josinadngielieuey Sty 1

s sinoy-vew)|  (§) _ [(mnoywew)|  (§) _ [(snoyvew)| ()  [(snog-uew)| (g) _ [(einoy-uew)] (§)  [(sinoguew]| (inows
Bp-BD i sAep-jedlg sAep-[es]o} shep-[ea]01 shep-reolrl sAep-Ed|g
Shep-yw|ve sfep-ymls skep-wala SABD-¥M|G SABP-M[01L shep-wmjg
Dunes) alg uoneredald als
Wi0i fuoReEZIIqowe 2NSoID suonesdo dnje! juoliez|iqon arey :o__n_‘.vmmml‘

HOav1 v

S1S00 WLdVD 103HIA -

£002 Aeruged e1eg

L ABY ‘-4 IWBWYSENY LoNOeS
WO/ S0 WS "UOSPIEYO i
8800-0000- L0-IISSN




B. MATERIALS AND EQUIPMENT

Uantty

081

NS8II-01-D000-0038

Ft. Richardson, Alaska CAIS EE/CA
Section: Attachment F-1, Rev. 1

Description Units
1. Madical Surveillance RRS/MASP Craws 1|crew 13| persons/crew | $1,100.00 [/person $14,300
2. Transportation of RRS and MASP 8[trailer-trips 4,000|miles/irailer-trip $1.76 |/mile $57,055
(4 trallers, mobilization and demobilization)
3. RRS Usage Fees 1|{RRS 44 |cal-days $5,500.00 |/RRS-cal-day |$242,000
4. MASPP Usage Fees 1|[MASP 44|cal-days $2,325.00 |/MASP-cal-day|$102,300
5, Office Traier trailars 40/cal-days $55.00 |/cal-day $0
6. Forklift 1| forklift 40|cal-days $43.00 |/cal-day $1,720
7. Transport of CAIS from Bunker to RRS 10loverpacks trip/overpack $325.00 |irip %0
8. Lab Supphes fixed 22|cal-days $1,400.00 |/cal-day $30,800
19. PPE {OSHA Level A) decontamination 13]wk-days suits/wk-day $325.00 |/suit 50
10, CarborvHEPA Fitters ~2[changes 1]set/change $4,325.00 |/set 58,650
11. Decontamination Supplies fixed lump sum $1,100.00 1,100
12. Utilities (Electric/Diessl and Water) fixed 36[caldays $450.00 |/cal-day $18,200
13. Miscellaneous Supplies fixed 28[wk-days $100.00 |/wk-day 2,800
14. PPE (2 suils/persorvday) 26| wk-days 26| suitw/wk-day $4.00 /suit , 704
15, Wasle Containers ] } ;
- 5-Gallon Dnwns 1|drum L lump sum $10.00 |/drum $10
- 20-Gallon Drums 1|drum 1 lump sum $40.00 i/drum $40
- 30-Gallon Drums 4|drums iump sum $50.00 |/drum $200
- 55-Gallon Drums 8|drums Iump sum $90.00 [/drum $540
- SRC 3|SRC Iump sum $1,325.00 [/SRC $3,975
- 95-Gakon Drums 4/croms lump sum $105.00 !/drum $420
TOTAL WASTE CONTAINERS 3 R : $5.185 |
16. C-12 Cargo Flane Loading/Unioackng 1|tnp 2| loads/trip | $270.00 |/kad $540
7. C-12 Carge Plane Fiights (one way irps, 1{fight 3,480|miles/light ‘ $5.40 |/mile 518,802
1 fiight per trip)
18. Truck Rental (CWM CAIS disposal) 1[truck 1|day | $55.00 |/truck-day 555
19. Waste Disposal/Analysis ST : B 5 S
- Decontaminated Pigs (o Pig Parts) (salid, 30-gal. drums 405|Ibvdrum \ $215.00 |/drum $0
nonhazardous wasle, disposal in RCAA !
|Subtitie D landt) |
- Dunnage/Packaging Materials (soiid, 11|30-gai. drums 200| Ib/drum | $430.00 [/drum $4,730
hazardous waste, disposal in RCRA Subtitle
¢ inginerator) L
matals analysis (TCLP) 1|sample/drum $150.00 |/sample $1.650
| organics analysis (TCLP) 1|sample/drum $240.00 |/sample $2,640
frae liguids tast 1lsample/drum $32.00 |/sample $352
heat of combustion 1|sample/drum $85.00 |/samph $535
ash contants 1 sampla/drum $27.00 |/sampla $297
chaemical warfare agen (GG/MS) 1|sample/drum $650.00 |/sample $7,150
- Chemical Warfare Agents (liquid, 4[SRAC 25!B/SAC $325.00 |/SRAC $1,300
hazardous waste, disposal in RCRA Subtitle
C incinerator)
- Liquid Phosgene (hazardous waste, 1|SAC 20//SAC $215.00 |nab pack $215
disposal n RCRA Subtitie C ncinerator)
- Liguigl Chioropicrin (hazardous waste, 1t5-gal. drum (lab 20{Ih/drum $215.00 i/lab pack $215
disposal in ACRA Subtitie C incinerator) pack)
- Poison Solids (hazardous wasgte, disposal 1)20-gal. drum {lab 20| tydrum $215.00 |/lab pack $215
in RCRA Subtitle C incinerator) pack)
- Spent Filters (solid, hazardous waste, 4|85-gal. Drum 120|b/drum $550.00 (/drum $2,200
i in RCRA Subtitle G incinerator) !
metals analysis (TCLP) 1| sampie/drum $150.00 |/sample 5600
orgarics analysis (TCLP) 1| sample/drum $240.00 i/sample $960
heat of combustion 1]sample/drum $85.00 |/sample $340
agh contents 1]sample/drum $27.00 [/sample 5108
chemical warfare agent (GG/MS) ) 1]|sample/drum $650.00 [/sample $2,600
- Spent Decontamination Solution (liquid, 2|3C-gal. drums 200! tvdrum $550.00 [/drum $1,100
hazardous waste, disposal in RCRA Subtitie
C incinerator)
matals analysis (TCLP) 1|sampile/drom $150.00 |/sample $300
organics analysis (TCLF) 1|sample/drum $240.00 |/sample $480
heat of combustion 1|samplée/drum $85.00 {/sample $170
ash contents 1/sample/drum $27.00 |/sample 354
chemical warfare agent (GC/MS, 1|sample/drum $650.00 {/sample $1,300
- Decontamination Rinsate (liquid, hazardous 155-gal. drums 460! Ib/drum $550.00 |/drum 550
waste, dispesal in RCRA Subtitle C
incinerator)
mstals analysis (TCLF) 1|sample/drum $150.00 {/sample $150
arganics analysis (TCLF, +|sampie/drum $240.00 {/sample $240
heat of combustion 1|sample/drum $85.00 |/sample $85
ash contents 1 ple/drum $27.00 |/sample $27
chemical warfare & GC/MS, 1sampla/drum $650.00 {/sample $650
- Decortaminated PPE (solid, nonhazardous 1]|55-g4&l. drums 100|dvdrum $215.00 {/drum $215
waste, disposal in RCRA Subtitie D landfilly
TOTAL WASTE DISPOSAL/ANALYSH $31,828 |
TOTAL MATERIALS AND EQUIPMENT $536,039

Attachment F-1-7

Date: Fabruary 2003
Page: Tol12
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ALTERNATIVE 4

COST SUMMARY

I. Direct Capital Costs

A. Labor

$491,226

B. Materials and Equipment

$669,395

C. Travel/Car Rental/Per Diem

Total Direct Capital Costs

Il. Indirect Capital Costs

D. Engineerting and Management (20%
of Direct Capital Costs)

$88,560

$249,836

E. Permiis, Fees, and Taxes (10% of
Direct Capital Costs + $250,000 for
RCRA Permit + $75,000 for
Environmental Assessment)

[Total Indirect Capital Cosis

TOTAL CAPITAL COSTS

lll. Contingency (30% of Capital Costs)
]TOTAL PROJECT COSTS ;

$449,918

1,249,181

699,754
$1,048,936

$584,681
$2,533,616

Attachment F-1-9

NSSII-01-DD0C0-0038

Ft. Richardson, Alaska CAIS EE/CA
Section: Attachment F-1, Rev. 1
Date: February 2003
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B. MATERIALS AND EQUIFMEN
[Description antity Units i st AL
7. Medical Gurvelllance RES/MASP Grews 1lcrew [ 13|persons/crew | 1,100.00[/person 514,300
. C-12 Camgoe Plane Loading/Unioading (one 2ltrips 2iloads/np £270 [foad 51,081
jwary trips during mobili _J
3. C-12 Cargo Plane Flights (one way tnp, 1 2[fights a.aﬁﬁues.'mgn $5.40 |/mila 338902
fighttrin)
|4. UH-80 Hedicopter (during mobilization 1|UH-50 1 [hour 1,100 [/UH-60ncur 51,100
S. Temporary Storage of CAIS at ARS Site 1|Bunker 34)days $330 |#al-day $11.,220
6. Transportation of RRS and MASP B|trader-trips 400 |miles/trailer-trip $1.78 |/mile 35,705
(4 trailers. A 1 and demohilization)
7. ARS Lisage Fees 1]RRS 49|cal-days $5.500 |/ARS-cal-day 9,500
8. MASP Usage Fees 1[MASP 49 cal-days $2.325 [/MASP-cal-day | $1 ls,gci
9. Office Traler trailers 48|cal-days $55 |/cal-day $0
10. Forkiift 1 {farkiit 49| cal-days $43 [/cal-day 118
11 Transport of CAIS from Bunker to ARS overpacks 1 [trip/overpack $a2s [Anp E
[12. Lab Supplies tixad 31 (cal-days $1.400 /cal-day $42,400
13. PPE {OSHA Level A) decontamination ~[wh-days 2[sus/wk-day $325.00 Jssuit $0
t4. Carbon/HEPA Filters “a]changes Siselchange $4.325 [/set 500
15 Treament Reagents fixed lump sum §21.500 $21,500
[16. Decontamination Supplies fixed Tufip sum 51,100 31,100
17. LHilities {Electric/Diased ang Waier) tixed 45 cal-days $450 )ical-day $20.250
18. Misceliangcus Supplies fioced 35! wk-days $100 {/wh-day 3,500
15 PPE {2 suits/persorvday? 3alwk-days 26| suils/wh-da! $4.00 auit $3.432
20 Waste Containers o 2 i
-_5-Gallon Drums (standard) 1jgrum lump sum | _$10 [/drum $10
- 5.Gallon Drums (stainlass) 6{dnsm lump surm 131,000 |sdrum $6,000
- 20-Galion Dnumsg 1 Jdrum lump sum ] 340 |rdrum $40
-_30-Galion Drums 12[drums lump sum I $50 |/drum 3600
-_55-Galipn Drums 9jdrums Wmp sum 1 $80 |sdrum 3810
- SAC 1]SAC 1 lump sum | $1.325 |/SARC $1.325
- §5-Galion Drums 10/drums. ] lump sum $105 tidrum $1,050 )
TOTAL WASTE CONTAINERS E i i $0.835
21, Wagle DisposalAnalysts i : TR
- Decontaminated Pigs (or Pig Parts) {solid, 30-gal. drums 405|itvdrum $432 |7drum 0
|hazardous waste, disposal in RCAA Subtitle C
anatill)
- Dunnage/Packaging Materials (solid, 12]30-gal. drums 150 itvdrum $430 (/drum 85,160
lhazardous waste, disposal in RCRA Subsitte C
incinera
malals analysis (TCLP) 1 sample/drum 3150 |/sampie $1,800
NS analysis (TCLP, 1|sal 'drum $240 l/sample $2.880
{ree kiquids tast 1 [sample/drum $32 |/sample $385
heat of cormbustion 1{sampie/drum $85 |/sample $1,020 |
| ash contents 1}sample/drum 327 |/sample §324
chemical warfam agent (GC/MS) 1[samp $650 |/sample $7,800
- Chemical Wartare Agents Treatment 6{30-gal. drums sﬁlmmm $430 |fdrum $2,580
|Residues (liquid, hazardous waste, disposal in
RCRA Subtitle C incineralor)
metais analysis (TCLP, 1|sampi ul $150 [/samp $900
organics analysis [TCLP) . 1]sample/drum $240 |/sampie $1,440
heat of combustion 1]sample/drum $85 |/sample §510
ash contents 1{sample/drum $27 |/sample 5162
chermical warfarg agant (GC/MS} 1 P ul $650 |/sample $3,800
- Liguid Phosgene (hazamous wasie, 1|SAC 20/ IB/SRC $215 |/ab pack $215
|disposai in RCAA Subtitle C incinerator)
- Uiquid Chioropicrin {hazardous waste, 1]S-gal. drum (laby pack) 20{Ivdrum $215 i/lab pack 5215
|disposal in ACAA Subtive C inci o
- Poison Solids {hazardous waste, disposal in 1{20-gal. drum (lab 30| Ivdrum §215 ‘Ilah pack $215
RCAA Sublitle C incinemtor) k)
- Spent Filters (sofid. hazardous waste, 10]95-gallon drums 200(Idrum $560 1/drum $5.500
Jdisposat in ACAA Subtitle C incineraton)
metals analysis (TCLP) 1|sampia’box 3150 lrsa $1.500
ics analysis (TCLP) 1|sample/ox $240 |/sample $2.400 |
haeat pf combustion 1{sampla/box 385 lisample $850 |
ash contenis 1/sample/box $27 |/sam| $270
chernical watfare " (GCMS, 1[sampla/box $650 [/eemple $8,500
- Spent Decontamination Selution {ligud, S8-gal. drums 460|Mb/drum $550 [/drum $0
hazardous waste, disposal in RCRA Subtitle C|
incinerator)
metals analysis (TCLP) 1sa box $150 [/sample S0
organics analysis (TCLF) 1 ple/b $240 |/sample 30
heat of combustion 1] sample/box $B5 /sampls $0
Aash contants 1|sample/mox $27 |/sample 30
chemical warfare t (GOMS, 1|sample/box $650 /sample $0
- Decontamination Ringate (liquid, hazardous 1{55-gal. drums 400 |idrum $550 |/drum $550
wasie, disposal in RCRA Subtitte C
incinerator)
metals analysis (TCLP) 1[samplesbox $150 /sample 5150
ics anelysis (TCLF) 1]s: levDon $240 |/sample £240
heat of combustion 1 box $85 |/sample $85
dsh pontanis 1}sampla/box $27 |/sample 327
chemical warfare agent (GG/MS) 1|samplesbax | $6850 |/sampte $650
- Decontaminated PPE and miscalianecus 8/s5-gal. drums 200{tvdrum $216 [/drum $1.720
wasle (sokid, nonhazamous waste, disp in
RACRA Subtitle D landfit)
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ASSESSMENT OF TRANSPORTATION HAZARDS
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APPENDIX G.
ASSESSMENT OF TRANSPORTATION HAZARDS

This appendix provides an assessment of transportation hazards for Alternatives 3 and
4 of this Engineering Evaluation/Cost Analysis (EE/CA).

Alternative 3 involves the transportation of single round containers (SRCs) and other
containers containing CAIS items. These SRCs would be transported from Ft.
Richardson, Alaska, to a Resource Conservation and Recovery Act (RCRA) Subtitle C
incineration facility in the lower 48 states. For the purpose of this assessment, it has
been assumed that the RCRA Subtitle C incineration facility would be located in

Houston, Texas.

Alternative 4 would involve transportation of the SRCs and other containers containing
CAIS items that are presently in storage at Ft. Richardson to a Department of Defense
(DoD) site. The Rapid Response System (RRS) would be used to segregate the CAIS
items based on their contents, to treat those CAIS items containing chemical warfare
materiel (CWM), and to repackage the remaining CAIS items and CWM treatment
residues for shipment to a commercial RCRA Subtitle C incineration facility for disposal.
For the purpose of this assessment, it has been assumed that the DoD site would be
the U.S. Army’s Pine Bluff Arsenal (PBA) in Arkansas.

General Ground Transportation Requirements

For Alternative 3, the SRCs and other containers containing CAIS items would be
transported by truck from Ammunition Supply Point Bunker D-15 in Ft. Richardson to
Elmendorf Air Force Base (AFB) in Alaska. From there, the SRCs and other containers
would be airlifted by a C-12 plane to Hobby Airfield in Houston, Texas, and refueled at
Ketchikan, Alaska; Fairchild AFB, Washington; and Pueblo, Colorado. From Hobby
Airfield, the CWM CAIS items would be loaded onto a truck and transported to the
RCRA Subtitle C incineration facility.
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For Alternative 4, transportation to PBA, the SRCs and other containers wouid be
moved by truck from Bunker D-15 at Ft. Richardson to EiImendorf AFB. A C-12 fixed-
wing aircraft would transport the CAIS items from Eimendorf to Michaels Army Airfield
in Utah. The plane would refuel at Ketchikan, Alaska; Fairchild AFB, Washington;
Buckley Air National Guard Base, Coiorado; and then to Grider Field, Pine Bluff,
Arkansas. The CAIS would then be loaded onto a UH-60 helicopter for transport to
PBA and then by truck to the final destination.

Because recovered CWM is classified as hazardous waste, the trucks used to transport
the recovered CWM must pass an inspection by U.S. Army Technical Escort Unit (TEU)
personne! before use. Each inspection would be documented on DD Form 626. Each
truck would have a licensed driver and an assistant at all times. TEU personne! must
either be accepted in the Chemical Personnel Reliability Program (CPRP), as required
by AR 50-6, or be accepted under the Arms, Ammunitions, and Explosive (AA&E)
required by AR 190-11. These personnel must pass a medical examination before
participating in any escort mission. During ground transport operation, the TEU would
use radio or celiular telephones for communication.

Ground Transportation from Ft. Richardson Building 55228 (Bunker D-15) to
Eimendorf AFB

Ground transportation of CWM from Ft. Richardson Ammunition Supply Point Bunker
D-15 to E!mendorf AFB would be accomplished using a truck operated by the TEU.
The ground transportation route starts at Ft. Richardson Building 55228 (Bunker D-15)
and continues 0.8 mile to the entrance of the Ammunition Supply Point. The truck
would then turn right onto an unnamed road and travel 2.3 miles. The truck would then
turn left onto Davis Road and travel 0.8 mile north, 1.5 miles southwest on Burns Road,
and enter the airfield at Eimendorf AFB. The accident probability for this route is
calculated, using a base accident rate of 2.19 x 10°® accidents per mile. This accident
rate is modified by a factor of 2 for the segment of the route from Building 55228
(Bunker D-15) to Davis Road to account for the condition of the dirt and grave! roads.
This yields a modified accident rate of 4.38 x 10°® accidents per mile, which, multiplied

G-4
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by the distance of 3.1 miles, yields an accident probability of 1.36 x 10 for this
segment. The base accident rate of 2.18 x 10" accidents per mile is applied to the
2.3 mile segment of the route along Burns Road and Davis Road, yielding an accident
probability of 5.04 x 107 for this segment. The accident probability for one trip along
the entire route is 1.86 x 107. The accident probability for two trips along the entire
route is 3.72x 107,

Air Transportation from Elmendorf AFB to Houston, Texas

A C-12 fixed-wing aircraft would be used to transport the CWM from Elmendorf AFB to
Hobby Airfield in Houston, Texas. Refueling stops would be made at Ketchikan,
Alaska; Fairchild AFB, Washington; and Pueblo, Colorado. The accident rate for the
C-12 aircraft is 5.88 x 10”° accidents per mile, based on information provided by the
U.S. Army Safety Center. Applying the accident rate to the 815 mile segment from
Elmendorf AFB to Ketchikan, Alaska, yields an accident probability of 4.8 x 10°®.
Applying the accident rate to the 850 mile segment from Ketchikan to Fairchild AFB
yields an accident probability of 5.0 x 10°%, Applying the accident rate to the 991 mile
segment from Fairchild AFB to Pueblo yields an accident probability of 5.8 x 10°°.
Finally, the segment from Pueblo to Hobby Airfield in Houston is 825 miles. The
accident probability for this segment is 4.8 x 10°°. The air transportation accident
probability for one trip from Elmendorf AFB in Alaska to Hobby Airfield in Houston,
Texas, is 2.1 x 10°. These results are summarized in Table G-1.

G-5
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Table G-1. Aircraft Accident Probability
ARlternative 3 - EImendorf AFB, Alaska, to Hobby Airfield, Houston, Texas

Aircraft Flight

Portion

Flight Length {x) Accident (=) Probability
or Time of Rate per Flight
Flight Segment

(x} No. of
Flights

{=) Accident
Probability

_—

Alternate Route - Elmendorf, AK, to Houston, TX - Total Air Accident Probability

c-12 Aggregate 815 miles | 5.88x10%mile | 4.8 x10° 1
rate
Elmendorf AFB to Ketchikan, AK Subtotal 48x10°
C-12 Aggregate 850 miles | 5.88x10%mile | 5.0x10° 1
rate
Ketchikan, AK, to Fairchild AFB, WA Subtotal 5x10°
C-12 Adgregate 991 miles | 5.88x10°/mile | 5.8x 10 1
rate
Fairchild AFB, WA to Pueblo, CO Subtotal 58 x 10°
C-12 Aggragate 824 miles | 5.88x10°mile | 4.9x10°® 1
rate
Pueblo, CO, to Hobby Airfield, Houston, TX Subtotal 49x10°
2.1x10°

G-6
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Air Transportation from Elmendorf AFB, Alaska, to Pine Bluff Arsenal, Arkansas

A C-12 fixed-wing aircraft would be used to transport the CWM from Elmendorf AFB to
Grider Field, Pine Bluff, Arkansas, AD-1A. Refueling stops would be made at
Ketchikan, Alaska; Fairchild AFB, Washington, and Buckiey ANGB, Colorado. The
accident rate for the C-12 aircraft is 5.88 x 10°° accidents per mile, based on
information provided by the U.S. Army Safety Center. Applying the accident rate to the
815 mile segment from Ft. Richardson to Ketchikan yields an accident probability of 9.6
x 10°° for two trips. Applying the accident rate to the 850 mile segment from Ketchikan
to Fairchild AFB yields an accident probability for two trips of 1.0 x 10°°. Applying the
accident rate to the 906 mile segment from Fairchild AFB to Buckley ANGB yields an
accident probability of 1.1 x 10, Applying the accident rate to the 844 mile segment
from Buckley ANGB to Grider Field yields an accident probability of 1.0 x 10,

At Grider Field, the CWM wouid be transferred to a UH-60 helicopter for a 12 mile flight
to PBA. The UH-60 helicopter has an average speed of 150 miles per hour; therefore,
the flight should take 0.08 hour. The takeoff accident rate for the UH-60 is 2.7 x 10°°
per flight. The inflight accident rate of 3.5 x 10 accidents per hour muitiplied by the
flight time of 0.08 hour yields an inflight accident probability of 2.8 x 107. The landing
accident rate for the UH-60 is 7.2 x 10° per flight. The accident probability for one
complete UH-60 helicopter flight from Grider Fieid to PBA is 1.0 x 10™*. The accident
probability for two UH-60 helicopter fiights from Grider Field to PBA is 2.0 x 10,

Table G-2 summarizes these results. The total air transportation accident probability
from Ft. Richardson to PBA is 2.4 x 10,
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Table G-2. Aircraft Accident Probability
Alternative 4 - EImendorf AFB, Alaska, to Pine Bluff Arsenal, Arkansas

Aircraft Flight Flight Length | (x} Accident {=) Probability | (x} No. of (=} Accident
Portion or Rate per Flight Flights Probability
Time of Flight Segment
Aggregate 815 miles | 5.88 x 10™/mile 2
rate
Anchorage, AK, to Ketchikan, AK Subtotal 9.6 x10°
c-12 Aggregate 850 miles | 5.88 x 10%/mile | 5.0 x10° 2
rate L
Ketchikan, AK, to Fairchiid AFB, WA Subtotat 1.0x10%
C-12 Aggregate 906 miles | 5.88 x 10%/mile | 5.3 x 10 2
rate
Fairchild AFB, WA, to Buckley ANGB, CO Subtotal 1.1x10°
c-12 Aggregate 844 miles { 5.88 x 10/mite | 5.0x10° 2
rate
Buckley ANGB, CO, to Pine Bluff, AR Subtotal 1.0x10°
UH-60 Takeoff | - 2.7 x 10%Mlight | 2.7 x10° 2 5.4 x10°
Inflight 12 mi+ | 3.5x 10%hr 2.8x107 2 56x107
150 mithr
=0.08 hr
Landing [ = - 7.2x10%Might | 7.2x10° 2 1.4 x10*
Pine Bluff, AR, to Pine Bluff Arsenal, AR Subtotal 20x10*
Alternate Route 2 - Anchorage, AK, to Pine Bluff Arsenal, AR - Total Air Accident Probabitity 2.4 x10*
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Ground Transportation from Hobby Airfield to the RCRA Subtitle C Incineration
Facility

At Hobby Airfield, the CWM would be transferred from the C-12 aircraft to a truck for
transport to the RCRA facility. For the purpose of estimating the accident probability for
ground transportation, the RCRA Subtitle C incineration facility has been assumed to
be Rhone Poulene in Houston, Texas. This facility is located 10 miles from Hobby
Airfield. The rate of road conditions to the treatment, storage, and disposal faciiity is
2.19 x 10°® accidents per mile. This produces an accident probability of 2.2 x 107 for

one trip.
Ground Transportation at Pine Bluff Arsenal

The ground transportation route at PBA is from the landing zone, north on Doolittle
Road, west on Webster Road, along Avenue 55 to 504 Street, northwest on 504 Street
to Avenue 6242, and southwest on Avenue 6242 to Gate 4 of the Bond Road Exclusion
Area. The Webster Road, Avenue 55, and 504 Street segment of the route is 3.0 miles
long. The accident rate of 2.19 x 10"® accidents per mile is appiied to this 3.0 mile
segment of the transportation route, resulting in an accident probability of 6.57 x 10°® for
this segment. The Doolittle Road and Avenue 6242 segments of the route total

2.0 miles in length and are on two-lane, unimproved, gravel roads. A factor of

2 increase in the accident rate is applied to these segments, resuiting in an accident
rate of 4.38 x 10~ per mile. This accident rate applied to the 2.0 mile segment yields an
accident probability of 8.76 x 10°®. The accident probability for one complete trip from
PBA to the Exclusion Area is thus 1.53 x 107. The accident probability for two trips is
3.07 x107.
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Total Transportation Accident Probability for Each Transportation Scenario

The total transportation accident probability for each transportation scenario consists of
the sum of the transportation accident probability for each mode of transportation used
for each of the scenarios. For Alternative 3, transportation from Ft. Richardson, Alaska,
to Houston, Texas, is 2.1 x 10°. For Alternative 4, transportation from Ft. Richardson,
Alaska, to PBA, Arkansas, is 2.4 x 10™,
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