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EXECUTIVE SUMMARY 

IFt. Richardson is the headquarters for the U.S. Army Alaska (USARAK). The principal 

mission of USARAK is to maintain combat force readiness for rapid deployment in the 

IPacific theater or elsewhere as directed. 

The Poleline Road Disposal Area (PADA) site at Ft. Richardson was first investigated 

Ias a potential source of contamination in i 990, as part of the Army's Installation 

I 

Restoration Program for Ft. Richardson. After an expanded site investigation report 

was issued in February 1 991 , several additional investigation activities took place at the 

I 
PRDA site. Ft. Richardson was later proposed for inclusion on the U.S. Environmental 

Protection Agency's (USEPA) National Priorities List in June 1 993. As a result of the 

I 
investigations at the PRDA site, a removal action was started at the site in 

September 1 993. The removal action, which later became known as Phase I, took 

I 
place from September through December 1 993, when it was interrupted because 

objects potentially contaminated with chemical warfare agent were found. Further work 

I 
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 (CAlS) items, 

fcould be evaluated. 

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

1 
October 1994. Seven intact pigs, and other CAlS items, were found as a result of the 

Phase Il removal action. 

JFt. Richardson was officially listed on the National Priorities List in May 1994. 

I 
Subsequently, in December 1994, the USEPA, the state of Alaska, and the Army 

signed a Federal Facilities Agreement (FFA) under the Comprehensive Environmental 

I 

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 

I 
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 

I 
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 

Ithe 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 EEICA for the 

treatment and disposal of the CAlS items. 

An EE/CA must be completed for all non-time-critical removal actions as required by 

section 300.41 5(b)(4)(l) for the National Oil 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 identity the objectives of the removal action and to analyze the various 

alternatives that may be used to satisfy these objectives for cost, effectiveness, and 

ìmplementability. While an EE/CA is similar to the Remedial Investigation/Feasibility 

Study (Rl/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 CAlS items: (1) no action; (2) onsite treatment of the CWM CAlS items at the 

Army's Rapid Response System (RRS), which was specifically developed for the safe 

handling of CAlS items, with the subsequent shipment of treatment residues and other 

CAlS items to a commercial hazardous waste treatment, storage, and disposal facility 

(TSDF); (3) 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 CAlS items using the RRS, with subsequent shipment of 

treatment residues and other CAlS 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 EEICA was originally published in May 1997. lt 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 CAlS 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 

Idescription 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 alternatives with emphasis on effectiveness, implementability, and 

I 
cost. Section 4 provides a comparative analysis of removal alternatives, while 

Section 5 provides the rationale for the recommended removal action alternative. 

IAppendices provide backup information. 

I 

I 
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SECTION 1 

SITE CHARACTERIZATION 

I 
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 

I 
agent identification set (CAlS) items are located at Ft. Richardson, Alaska. Other 

information provided in this section describes previous removal actions at the PRDA 

.I 

site and the source, nature, and extent of contamination specific to the CAlS 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 physical, 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 

I 
south-central Alaska (Figure 1-1), at approximately 61 °15' latitude north and 

149°40' longitude west. Alaska Highway i (Glenn Highway) and Davis Highway cross 

I 
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 

I 
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 

I 
(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 GAIS items recovered from the PROA site are presently stored in Building 55228 

(Bunker D-15), which is located on the northern portion of Ft. Richardson's Ammunition 

IStorage Area A, approximately 1.5 miles northwest of the cantonment area (Figure 1-3). 

I 
The PROA site is located approximately 4.2 miles east-northeast of Building 55228 

(Bunker D-15), and approximately 3 miles northeast from the cantonment area 

i(Figure 
1-4). 

t- 
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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 Elmendort Air Force Base. 

More than 75 percent of the total land 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 landf ills scattered throughout the installation [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 

Iwaste management units (SWMUs) were identified [U.S. Environmental Hygiene 

Agency Army (USAEHA, 1991)]. On 29 March 1991, Ft. Richardson entered a RCRA 

IFederal Facilities Compliance Agreement (FFCA) for the implementation of corrective 

Iactions 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 

iAgency (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 contamìnatìon 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 

iactions 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 

Istorage 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 

Iseparate, 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 

Icategories 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 

Iunder 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 
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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 1991 RCRA FFCA. 

However, the USEPA, the state of Alaska, and the U.S. Army decided that those 

source areas should 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 1 990, 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 1 954 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 (SI) 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 SI 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 (Rl/FS) [as defined in the National Oil 

and Hazardous Substances Pollution Contingency Plan (NCP)] be conducted at the site 

(USATI-lAMA, 1991). 
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After the expanded SI 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 SI for the PRDA site. The removal action, 

which later became known as Phase I, took place from September through 

December 1993, when it was interrupted because objects potentially contaminated with 

chemical warfare agents were found. 

The Phase I removal action was interrupted when two sealed containers (known as 

pigs), used for packaging CAlS, 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 disposal. 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 materiel (CWM) could be evaluated (USACENPD, 

December 1994). 

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 result 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. 

1-11 
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A combined environmental assessment (EA) and finding of no significant impact 

(FONSI) was issued for Phase Il of the removal action at the PRDA site in June 1994. 

IThe Phase Il removal action activities involved the following (USACENPD, 1994a): 

IA. The excavation, removal, and disposal of chemical waste, waste 

containers, and debris from Areas A-3 and A-4 of the PADA site (The two 

Itrenches 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 

IC. The removal and temporary storage of any potential CWM item 

uncovered at the site, until it could be safely treated or destroyed 

ID. The collection and analysis of soil samples to define the extent of 

excavation and removal of contaminated soils and to define the disposal 

Ioptions 

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

Jand extent of groundwater contamination. 

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

1 October 1994. Seven intact pigs, and other CAIS-related items, were found as a result 

of the Phase Il removal action. The CAlS items were overpacked and transported to 

jBuilding 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 

Ishipped offsite for treatment andlor disposal (USACENPD, 1 994b). 

The CERCLA FFA was signed shortly after the Phase Il removal action for the PRDA 

site had been completed. The CERCLA FFA incorporated the ongoing removal action 

work at the PROA site as part of the work to be conducted pursuant to the agreement. 

Additionally, the CERCLA FFA directed that an Rl/FS be initiated at the site by 

March 1995 (USEPA, 1994). 

I 
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In May 1995, USACENPD published a draft EEICA for the treatment and disposal of 

two soil stockpiles that resulted from the Phase Il removal activities. The alternatives 

evaluated by the EE/CA included the following: 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, 1995a). 

On June 5, 1995, OHM and USACENPD remobilized to the PRDA site to conduct a 

Phase Ill 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 

Elmendorf 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 located 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 

Iabove sea level (USATHAMA, 1983). The central and northern regions of the 

installation, which include Ammunition Storage Area A and the areas around the 

icantonment 
area, are flat to gently rolling, with a local relief of 49 to 246 ft above sea 

level (USATHAMA, 1983). 

JThe 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, 1983). The northern half of Ammunition Storage Area A, where 

JBuilding 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 

Iinto the Ship Creek basin. 

IExcept for the developed areas, the area around the cantonment area is wooded and 

contains numerous streams, creeks, and ponds. Small inland freshwater marshes 

occur along sections of ponds and streams. Little Otter Creek and Offer Lake are 

located less than 0.5 mile to the north of Ammunition Storage Area A. Little Offer Creek 

Idrains into 011er Lake before continuing toward Eagle River through the Eagle River 

Flats, which is the largest and ecologically most important tidal marsh in the area. 

IAmmunition Storage Area A, however, does not appear to be on a floodplain area 

(Gardner, 1 996b). The cantonment area is the most developed area within Ft. 

JRichardson. 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 

Iarea includes administrative office buildings, barracks, an airport, recreational facilities, 

schools, family housing, warehouses, equipment maintenance facilities, heating and 

Ipower generation facilities, medical and dental clinics, etc. The roads within this area 

are paved. 

I 

I 

I 
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IAmmunition Storage Area A, where the CAlS items are presently stored in 

I 
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 (Le., the distance necessary to 

I 
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). 

I 
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 

I 
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, 

I 
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 

Imetamorphic bedrock formations and glacial features. Bedrock underlying Ft. 

Richardson consists of relatively soft, clastic sedimentary rocks of the Tertiary-period 

IKenai Formation (U.S. Army Garrison, Alaska, 1994). The bedrock formation outcrops 

in the south-central and southern parts of Ft. Richardson, at the Chugach Mountains 

J(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 

ICreek, and their tributaries (Figure 1-8) (USATHAMA, 1983). 

I 
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 

I 
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 

I 
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 

I 
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and silt is another layer of sand and gravel, 100- to 200-ft thick, which constitutes the 

Imain aquifer in the Anchorage area. The Bootlegger Cove Clay acts as a confining 

layer between the two gravel layers that, in combination with the downward slope of the 

Ialluvial fan complex, creates an artesian effect on the lower gravel aquifer. 

Groundwater flow in this confined aquifer is generally to the west and northwest 

I(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). 

IFigure 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 

iStorage Area A. 

I 
Two principal aquifers have been defined in the Anchorage-Eagle River area: a 

shallow, unconfined aquifer, composed of glacio-fluvial deposits and a deeper, 

I 
semi-confined fractured bedrock aquifer [Alaska Department of Natural Resources 

(ADNR), 1992 (as cited in USACENPD, 1995b)]. 

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 

I(USACENPD, 

Although Anchorage is in a seismic zone, no faults run through Ammunition Storage 

Area A (Gardner, 1 996b). The soils at Ft. Richardson generally consist of two main 

I 
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 

I 
gravelly material. Rockland soil is found mainly in the southwestern portion of the 

installation ¡n mountainous regions, ice fields, and non-vegetated areas. The most 

I 
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 well 

I 
drained silt loam and peat layers, which overlay layers of gravelly or sandy loam 

(USATHAMA, 1983). 

I 
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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 011er Lake [within one mile of Building 55228 (Bunker D- 

15)], and there are Boy Scout cabins on the south shore of the take [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 least four drinking water wells within a 3-mile 

radius of Ammunition Storage Area A, one by the 011er 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, 19M (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 prominent 

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, 1 994a). Additionally, several other species of trout and nongame 

species of fish reside in lakes, ponds, and streams throughout the installation 

(USATHAMA, 1993). 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). 
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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 (91.4°F). This area receives an annual average rainfall of between 13 to 20 in., 

Iwith 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 

IData Center (AEIDC), 1989 (as cited in U.S. Army Garrison, Alaska, 1994)]. 

I 
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 

I 
from the north that displace the less dense southerly flow. However, even during this 

period, the prevailing wind direction at the top of the nearby mountains is still from the 

I 
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 low 

I 
wind velocities. 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 

I 
OHM began a removal action in 1993, but work was halted when CAISs in metal pigs 

and other materials related to chemical warfare training activities were unearthed. The 

I 
CRREL performed a geophysical survey in early 1994, and OHM completed the 

removal action in October 1994. 

IGeophysical surveys by ESE in 1990 and CRREL in 1994 were conducted to help 

locate disposal areas within the PRDA. The surveys identified significant anomalies 

Iconsistent 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 

itrenching, including possible stacked canisters or cylinders. These areas were selected 

for further investigation and removal actions, which were conducted in 1993 and 1994. 

i 
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Figure 1-5 shows the results 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 levels had been 

removed. Soils were excavated to a maximum depth of 14 feet, where water was 

encountered. 

Soils that met the removal action levels (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 levels for three chlorinated solvents: 600 

mg/kg trichloroethylene, 100 mg/kg perchloroethylene, and 30 mg/kg tetrachloroethane. 

Various 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 PROA, 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 

Imeeting 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 

I 
of 18 monitoring wells 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 aftenuation until the groundwater contaminant 

Iconcentrations meet state and federal requirements. 

Li 

[J 

I 

I 

r' 

I 

I 

L' 

I 

The wetlands area has not been investigated, with the exception of a 

geophysical survey that revealed the presence of small 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 

CAlS 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 steel plates bolted 

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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Figure 1-12. Standard Earth-Covered Semicircular Arch Magazine 

(Cross-Section) 

The floor 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 CAlS 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 

Iequipped with an intrusion detection system, which alarms in the event of unauthorized 

entry. 

I1.3.2 Hazardous Substances, Pollutants, or Contaminants Present at the Site. 

During the Phase I Removal Action, several small empty amber jars (at least 20) were 

ifound during the excavation of Trench A. The jars had legible print on the outside 

which read, "RD - TOXIC GAS SET Ml." Specification sheets forMi pigs were also 

Ifound. Two pigs containing CAlS were subsequently found in Trench B (USACENPD, 

December 1994). Analysis of samples collected from the soil excavated from 

ITrenches A and B during the Phase ¡ Removal Action confirmed the presence of 

Adamsite (DM) at the site (USACENPD, 1994b). 

IDuring the Phase li Removal Action, nine full or partially full glass bottles labeled 

I 
«HD- TOXIC GAS SET Mi"; one glass vial with a stopper (no comment as to whether it 

was empty or full); orte amber bottle, 8-in, tall and 3-in, in diameter; one amber bottle, 

I 
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, i 994b). 

Soil samples collected during the Phase Il Removal Action were analyzed for distilled 

Imustard (ND), i 4-dithiane, i ,4-thioxane, and Lewisite. None of these compounds 

Iwere detected (USACENPD, i994b). 

Based on a visual inventory performed in July 2002 of Building 55228 (Bunker D-15), 

Iwhere the CAlS items are presently stored, and previous reports, the following items 

from the PRDA activities are present: 

IA. Seven single round containers (SRC5), each holding one intact pig. One 

I 
of the SRCs also contained an empty boule marked "CN" 

tearing but this boule (chiorocicetophenone a agent,) was subsequently 

ilaboratory removed from the SRC, decontaminated, and repackaged in one of three 

in bunker. sample containers (LSCs) also storage at the 

Moreover, one of the SRCs also contained a damp piece of cloth; this 

1 1-31 



NSSII-01-D000-0036 
Ft. Richardson, Alaska CAlS FE/CA 
Section 1, Rev. i 
Date: February 2003 
Page 32 of 46 

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 wôod 

crates. 

C. An 85-gal drum containing fifteen empty mustard boules, 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 

boules 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 SACs contained no 

evidence of CWM ampoules or boules but may have K951/952 packing material. One 

SAC contains possible K941 mustard boules; however, none of the CAlS items 

appeared to be in their original configuration. 

The description of the contents of a K941 CAlS (Army designation Ml) indicates that 

each set consists of 24 glass boules, each 4.0 ounces in volume and typically filled with 

3.5 ounces Levinstein mustard (H or HS) or HD. The boules are round, have a screw 

top, and are marked with heat-resistant paint that reads "H-," "HS-," or "ND-," 

followed by the words "TOXIC GAS SET Ml" [Program Manager for Chemical 

Demilitarization (PMCD), 1995]. 

The description provided by OHM and the x-ray assessment of the items recovered 

during the Phase I and Il removal action suggests that the CAlS 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 PADA site, and the presence of a bottle of CN in the list of items 

I 
inventoried at Building 55228 (Bunker D-15), seems to suggest that either K941 is not 

the CAlS recovered at the PRDA site, or there may have also been other configurations 

of CAlS present at the site. 

Based on the presence of DM ¡n soil samples collected during the Phase I Removal 

IAction, and the presence of an empty bottle marked CN among the items inventoried in 

Building 55228 (Bunker D-15), another possibility is the K955 CAlS. According to the 

Idescription of the K955 CAlS (PMCD, 1995), each K955 CAlS consists of seven 

4.0-ounce glass bottles. Four of these glass bottles contain 90 cubic centimeters of 

Iactivated charcoal, each, on which 25 milliliters of agent is adsorbed. Of these four 

glass bottles, two contain F-ID, one contains Lewisite (L or M-1), and one contains 

ichloropicrin (PS). Of the three boules remaining in the K955 CAlS, one contains six 

grams of triphosgene, a simulant of phosgene (CG); one contains 15 grams of CN; and 

Ione contains 15 grams of DM. 

I 
However, according to the draft EA/FONSI (USACENPD, 1 994a), the CAlS items 

discovered at the PRDA site reportedly consisted of K951 s. According to the 

I 
description for the K951 CAlS (PMCD, 1995), this CAlS configuration consists of 

48 PyrexTM, 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 

Iampoule contains approximately 40 milliliters of the corresponding solution. 

The lack of a detailed inventory of the CAlS items recovered from the PRDA site, along 

Iwith the apparent discrepancies in the available informatíon, as previously discussed, 

make it reasonable to conclude that any or all of the three possible CAlS configurations 

Icould 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 CAlS configurations thought 

Ito be in storage. Detailed descriptions of these CAlS can be found in Appendix B. 

L 

L] 
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Table 1-1. CAlS Configurations Suspected to be at Ft Richardson 

Chemical GAIS Set 1(941 CAlS Set K951/K952 GAIS Set K955 

Mustard (H, HS or HD) 24 bottles, 3.5 oz each 12 ampoules with 2 bottles, with 25mL 
pure (neat) mustard 2 mL in 38 mL adsorbed in 90 cc of 

chloroform solution charcoal each 
(5% concentration) 

Lewisite (L) 12 ampoules with i bottle, with 25mL 
2 mL in 35mL adsorbed in 90cc of 
chloroform (5% charcoal 
concentration) 

Chloropicrin (PS) 12 ampoules with i bottle, with 25mL 
20mL in 20mL adsorbed in 90cc of 
chloroform (50% charcoal 
concentration) 

Phosgene (CG) 12 ampoules with 
40 mL [pure (neat) 
phosgene] 

Triphosgene i bottle, 6 grams 

Chloroacetophenone 1 bottle, 15 grams 
(CN) 

Adamsite (DM) i bottle, 15 grams 

Notes: 

CAlS = 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 CAlS present at the site. The CAlS are packed in 

pigs, cylindrical carbon steel containers with one sealed (welded) end and the other end 

Iwith a flange where a carbon steel cap is bolted in place to seal the pig shut. Since 

these pigs had been buried for a number of years, their condition is not known. 

ITherefore, the pigs are presently overpacked in SRCs. SRCs are carbon steel, 

single-trip containers specifically designed to store chemical munitions and to meet the 

Iminimum general packaging criteria for transportation required by the Department of 

Transportation (DOT). The SRCs come in various sizes. The pigs at Ft. Richardson 

Iare 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 chemicals potentially 

Ipresent at the site. 

1 
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 

Ioccurrence. 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 CAlS would 

1 
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 

I 
of the release and any humans (workers) close enough to the area to inhale vapors and 

gases resulting from a release. Given the small amount of material in storage, 

I 
groundwater and surface water contamination would be expected to be below detection 

limits. Soil (or concrete) contamination would be limited to the immediate area of the 

irelease. 
I 

H 
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Table 1-2. Selected Chemical and Physical Properties 

CAlS Contents 

Vapor Density 
(Referenced Freezing Boiling 

Air) Point Point Hydrolysis Solubility Sto 

Agent (°C) (°C) Rate Persistence Odor in Water 

Sulfur Mustard (HO) 5.5 13 to 14 215 to 97% complete Long 1.5 - Garlic i g!L 
217 in 27 min. at several days 

ambient to years 
temperature 

Levinstein mustard 5.4 lOto 15 217 Very rapid Long Garlic Slightly 

I 
(H) soluble 

Lewisite (L) 7.2 -44.7 169.8 Rapid Short Geraniums 0.05 g!L 

Chloropicrin (PS) 5.7 -64 112 -- -- 018g! 
I 100g 

U Phosgene (CG) 1.38 g!mL -118 7.6 Complete in Short Rotting fruit 0.3 g& 
<20 seconds. or hay 

I 
Hampered by 
low solubility. 

Chloroacetophenone 53 56.5 247 Slow Hours and Apple Insoluble 
(CN) days blossoms, 

irritating 

I Adamsite (DM) Forms little 195 410 Slow Short Odorless Insoluble 
vapor 

Chloroform 4.13 -63.5 61 Rapid Short Ether-like Insoluble 

Notes: 

ICAlS = chemical agent identification set 
gIL = grams per liter 
gImL = grams per milliliter 

ISource: Chemical Agent Identification Sets Information Package, PMCD 1995. 

I 

I 

i 

I 

I 

I 
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1.4 Tin City, Alaska CAlS 

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 (lEU) 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 CAlS items in the Tin City pig appear to be an intact 

K941 set. Table 1-1 describes the typical configuration of K941 CAlS. Table 1-4 is a 

detailed 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 

CAlS items stored in building 55228 (Bunker D-15). A non-contiguous facility rule 

expands CERCLA to allow for inclusion of the Tin City pig. This approach is also in 

compliance with the Federal Facilities Agreement (FFA). 

1.5 Analytical Data 

Chemical analyses 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 boules in two of the pigs 

and debris in the balance of the pigs. 

1-41 
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ARCTIC DEIEAN 

Figure 1-13. Location of Tin City 
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Table 1-4. Inventory of Bunker D-15 

Container 
Item No. Contents1 

SRC/MRC 01 Contents appear to be unknown cushioning material with no evidence of intact 
CAlS ampouleslbottles 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 CAlS packing residue. 

SRC/MRC 02 Contents appear to be unknown cushioning material with no evidence of intact 
CAlS ampoules/bottles or CWM. Circular objects present in x-rays amò 

possible caps from the cardboard container of the K951/952 packing material. 
lt is suspected that the SRC is filled with dirt and CAlS packing residue. 

SRC/MRC 03 Contents appear to be unknown cushioning material with no evidence of intact 
CAlS ampoules/bottles or CWM. Circular objects present in x-rays are 
possible caps from the cardboard container of the K951/952 packing material. 
Deformed cylinder objects are possible inner containers of the 1(951/952 CAlS 
tilled with debris. lt is suspected that the SRC is filled with dirt and CAlS 
packing residue. 

SAC/MAC 04 Contents appear to be unknown cushioning material with possible 3½ ounce 
mustard bottles from the K941 CAlS. Some bottles appear to contain 
unknown material. It is suspected that the SRC is filled with K941 bottles and 
unknown cushioning material. 

SRC/MRC 05 No evidence of intact CAlS 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. 

SRC/MRC 06 Contents appear to be unknown cushioning material with no evidence of intact 
CAlS ampoules/bottles or CWM. Circular objects present in x-rays are 
possible caps from the cardboard container of the 1<951/952 packing material. 
lt is suspected that the SAC is filled with dirt, unknown materials, and CAlS 
packing residue. 

SAC/MRC 07 Contents appear to be unknown cushioning material with no evidence of intact 
CAlS ampoules/bottles or CWM. SAC-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. 

LSC 08 Three empty 3.5-ounce mustard bottles, empty CN bottle, one glass vial 

LSC 09 Three empty 3.5-ounce mustard bottles 

LSC 10 Empty 

85-gal drum Fifteen empty mustard bottles, piece of canvas, damp cloth 

Two metal Empty 
buckets 

SAC/MAC Contents appear to be an intact 1<941 set. The kit normally contains 24 glass 
Tin City bottles containing 3½ ounces of mustard each. Several of the bottles appear 

to be full. 

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

bunker. No pigs have been opened. 



NSSII-01 -D000-0038 
Ft. Richardson. Aiaska CAlS EEICA 
Seclion 1, Rev. i 
Date: February 2003 
Page 44 of 46 

1.6 Streamline Risk Evaluation 

In general, long-term threats to the general public and ecological receptors would result 

from continuous releases of hazardous substances overtime, resulting in downgradient 

or down-wind concentrations that are potentially hazardous. Because of the low 

volume of chemicals in the CAlS being stored at Ft. Richardson, a CAlS cannot act as 

a continuous source term for contaminant fluxes via air or groundwater to offsite public 

receptors. For this reason, dispersion modeling or other fate and transport modeling is 

not warranted. 

Exposures to CAlS materials would be limited to short, one-time exposures to nearby 

receptors, presumably workers associated with activities at Ft. Richardson. In 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 CAlS 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 CAlS materials. Compared to an available dose-response data and available 

human median LD50 concentrations, the concentrations of the chemicals in the CAlS 

items are high enough to cause lethal effects if exposures were to occur. However, 
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because the volume of the chemicals ¡s so small, ¡t is not certain that the CAlS, upon 

I 
breakage, could act as a contaminant source long enough to result ¡n a lethal dose to a 

receptor. More likely, the exposure would result ¡n acute toxic effects, as listed ¡n 

iTable 1-3. 
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SECTION 2 

ISCOPE AND SCHEDULE OF REMOVAL ACTION 

This section discusses the scope of the removal action alternatives to be evaluated in 

Ithis report, within the context of CERCLA's statutory limitations for such actions. 

I2.1 STATUTORY LIMITS ON REMOVAL ACTIONS 

Unless necessary to mitigate an emergency, or in cases where there is an immediate 

Irisk 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- 

Ifinanced removal actions of i 2 months or $2 million [42 United States Code Annotated 

(USCA) 9604 (c)]. Although these limits do not appear to strictly apply to non- 

Isuperfund-financed removal actions performed by other Federal agencies, the USEPA 

has determined that defacto compliance is still necessary since Congress intended the 

Istatutory time and dollar limits to signal the end point of the removal authority (53 FR 

51396). Therefore, unless a statutory exemption can be invoked, the removal action 

Iactivities must cease when the 12 months, $2 million statutory limits are reached, at 

which time any additional activities must meet the applicable remedial action 

Irequirements in the NCP (53 FR 51396). 

I 
The removal action for the treatment and disposal of the CAlS recovered from the 

PRDA site, however, would be carried out as an interim response action (IRA) pursuant 

Ito 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), 

ithe removal action would be exempted from the 12 month, $2 million statutory limits. 

2.2 SCOPE OF REMOVAL ACTION iThe scope of the action to be performed is to treat and dispose of the CAlS items in a 

I 
safe manner that protects the environment and the health of the public. Specific 

removal action objectives include: 

Remove the containers of CAlS items presently in storage in Building 55228 
(Bunker D-15) 

1 2-1 
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Treat any hazardous substances, pollutants, or contaminants in the CAlS 
items, as necessary, in order to reduce the likelihood of human, animal, or 
food chain exposure 

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

2.3 SCHEDULE OF REMOVAL ACTION ACTIVITIES 

The schedule for the removal of the CAIS-related waste from Ft. Richardson is as 

follows. The revised EEICA 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 personnel 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 CAIS-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 UnitB (OU-B) at the rate and frequency 

of 18 groundwater monitoring wells 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 (USACEAD, June 2002). 

2-2 
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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 (RAS) with subsequent offsite final treatment 

(incineration)/disposal (3) onsite repackaging using the RAS 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 Applicable or Relevant and Appropriate Requirements 

(ARARs) and other to-be-considered (TBC) requirements evaluated as part of this 

analysis of alternatives 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 CAlS items would 

remain in storage in Building 55228 (Bunker D-15). Implementation ofthis alternative 

may result in the need to apply for and obtain a final AGRA Part B Permit to allow for 

the long-term storage of the CAlS waste. 

3.1 .1 Effectiveness. Overall protection of human health and the environment 

Building 55228 (Bunker D-1 5) provides adequate protection for the storage of the CAlS 

items. The CAlS 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 would 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 CAlS storage become subject to a RCRA Part B 

3-1 
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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 

pollution 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 

Bufiding 55228, the GAIS items could be moved to another building on the facility that 

already meets the 40 CFR 264 Subpart I design standards. Building 55228 is flot 

located within 200 ft of a fault, nor is it located within a 100-year floodplain. 

Compliance with ARARs, and other criteria, advisories, and guidance. CAlS items have 

been in storage in Building 55228 (Bunker D-15) since October 1993. One pig 

containing GAIS items retrieved from the Tin Gity Radar Site has been stored Bunker D- 

15 since July 2000. AIl GAIS 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 CAlS items is in compliance with the substantive 

applicable requirements specified under 40 0FR Part 265 Subpart I, "Use And 

Management Of Gontainers." 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 I are met. The storage of the GAIS items is also in compliance with 

40 0FR 266.205(d), "Standards applicable to the storage of solid waste military 

mun ilions; Waste chemical munitions." As such, the storage of these waste items is not 

subject to the one-year storage prohibition of 40 0FR 268.50. 

Gompliance with the substantive container management requirements is specifically 

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 boules 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 

pallets in wooden crates. The waste types are compatible with the packaging and the 

3-2 
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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 CAlS items in 

storage at Bunker D-1 5 are greater than 50 ft from the facility's property line, and no 

incompatible materials are known to be stored in the same inner packaging. The CAlS 

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 CAlS items in Bunker D-1 5 (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 andpermanence. Since storage of the CAlS items in 

Building 55228 (Bunker D-15) would only be an interim measure that would continue 

only until the final remedial action is implemented for the PRDA site (OU-B), it is 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 CAlS items. 

Reduction of toxicity, mobility, or volume through treatment This alternative would not 

involve any treatment. lt 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 CAlS 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 CAlS 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 thìs 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 Items and Offsite 

Treatment/Disposal of Associated Hazardous Substances. 

This alternative would involve onsite treatment of CAlS items containing CWM to 

generate treatment residues with reduced toxicity for safer handling, transport, and 

ultimate disposal. lt 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 CAlS items under proper engineering 

controls. The RRS is comprised of two trailers: an operations trailer and a utility trailer. 

The CAlS items are handled in the RRS operations trailer (Figure 3-1). 
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In the ARS 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 CAlS items, a fiber optic probe for a Raman spectrophotometer, racks to 

facilitate the sorting of the CAlS items, a reactor to treat those CAlS items containing 

chemical warfare agent, and a waste containerization system that accommodates two 

drums to collect the waste generated during the operations. The RAS operations trailer 

is also equipped with a loading system to facilitate the loading of the CAlS item 

overpacks into the glovebox, air monitoring equipment to monitor the operations, and a 

Raman spectrophotometer to facilitate the segregation of the GAIS items based on their 

contents. A detailed description of the engineering features of the RAS glovebox and 

air monitoring system are provided in Appendix D. 

The utility trailer contains two diesel powered generators (one primary and one backup) 

to supply the RAS with all necessary electrical power; however, the RAS 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 RAS is supported by a Mobile Analytical Support Platform (MASP), a separate 

mobile laboratory that supports the analysis of the air monitoring equipment within the 

ARS operations trailer. The MASP is equipped with a gas chromatograph (GO) for the 

analysis of air and waste samples. Depot Area Air Monitoring System (DAAMS) 

sorbent tubes are used within the ARS operations trailer to collect ambient air samples. 

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 RAS 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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Figure 3-2. Location of Building 55228 (Bunker D-15) 
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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 GAIS, 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 

CAlS items would then be removed from the pig. 

The CAlS 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/i ,3-dichloro-5,5-dimethylhydantoin (DCDMH) 

decontamination solution before being placed in the waste drums. Furthermore, should 

there be any evidence of leaks or broken CWM GAIS 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 GAIS items have been removed from their packaging, they would be 

segregated, by contents, using either visual markings on the CAlS items themselves or 

by non-invasive characterization with the Raman spectrophotometer, if there are no 

distinguishable markings. Those CAlS 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 ¡n the reactor. 

Those CAlS 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 

Idisposal. 

I 

I 

I 

I 

I 

i 

I 

I 

I 

I 

I 

I 

I 

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 1997. 

To begin the reaction process, the CAlS 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 CAlS 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 would 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 collected for analysis to confirm 
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that the chemical agent concentration in the treatment residues ¡s 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 results 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 final 

treatment/disposal. Therefore, to confirm the effectiveness of the dunnage chemical 

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 CAlS 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 CAlS items containing phosgene, if needed. Once 

3-10 
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the CAlS 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 CAlS 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 operations for 

CAlS containing chemical warfare agent are not actively taking place, the filters would 

not be replaced unless a breakthrough ¡s detected. At the end of the CAlS 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 Uniti Container Quantity Weight 

Dunnaae/packaaina materials 30-aal drum 12 - 150 lbs/ea 
(includ pig part;) 

chemical warfare agent 5-gal drum 
treatment residues (RED, 
BLUE, and CHAACOALi 
CHARCOAL Laprocesses) 

Liquid phosgene SAC 

Liquid chloropicrin 5-gal drum (lab 
pack) 

Poison solids (PS in charcoal, 20-gal drum (lab 
triphosgene, CN, DM) pack) 

Spent filters 95 gal drums 

Decontamination rinsate 55-gal drum 

PPE and Miscellaneous 55-gal drum 
Waste 

Notes: 

PPE = personal protective equipment 
RCRA = Resource Conservation and Recovery Act 
ARS = Rapid Response System 

6 -60 lbs/ea 

- 20 lbs/ea 

- 20 lbs/ea 

- 30 lbs/ea 

Waste Type 

RCRA hazardous 

ACRA hazardous 

RCRA hazardous 

RCRA hazardous 

RCRA hazardous 

10 - 200 lbs/ea RCRA hazardous 

-400 lbs/ea RCRA hazardous 

6 -200 lbs/ea RCRA hazardous 

3-11 
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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 health 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. lt 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 A RA Rs, and other criteria, advisories, and guidance. Alternative 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 CAlS items in Bunker D-15 is in compliance with the 

substantive requirements of 40 CR4 Part 265 Subpart I "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 CR4 266.205(d) 

"Standards applicable to the storage of solid waste militaiy 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 CAlS items will be managed in the RRS glovebox. The design and operating 

standards of the FIRS glovebox are sufficient to demonstrate compliance with the 

RCRA Subpart X "Miscellaneous Units" requirements. The RAS glovebox is 

3-12 

- 



I 
NsslI-ol DO®38 

Ft. Richardson Alaska GAIS EEJGA 
Sechon 3, Rev. i 

Data: Fab ruary 2003 

I 
Page 13ot30 

constructed of materials that are compatible with the hazardous substances, pollutants, 

I 
or contaminants in the GAIS items, thus precluding the potential for a constituent 

release due to degradation of system components. The glovebox would also provide 

Iadequate secondary containment in the event of a liquid spill or release that may occur 

during segregation and repackaging activities. 

IPrevention of airborne contaminant releases from the unit would be prevented, as he 

I 
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 

IRAS operations would also comply with the AGRA facility siting requirements since 

Building 55228 (where the ARS would be located) is not within 200 ft of a fault, nor is it 

- located within a 100-year floodplain. 

Packaging of the CWM treatment residues, non-CWM GAIS items, and other wastes 

Igenerated during the RAS operations would be consistent with the requirements of the 

Hazardous Materials Transportation Act (HMTA) (49 CFR 171-177). The applicable 

Isubstantive 40 CFA 262 AGRA generator requirements for hazardous waste 

identification, newly generated waste management, labeling, and manifesting would 

Ialso be implemented. The wastes generated from the ARS operations to be shipped 

offsite, would be sent only to a facility determined by the USEPA to be in compliance 

Iwith 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 

Iparticular activities. 

ÎLong-term effectiveness and permanence. The only long-term risk associated with the 

CAlS material present at the site is the potential for an accidental one-time exposure to 

ICWM and other hazardous materials. Alternative 2 would alleviate this risk by 

removing all the CAlS 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 GAIS items. This alternative would 

iachieve long term effectiveness because all hazardous substances, pollutants, or 

contaminants are ultimately destroyed. Treatment residues from the 

I 
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detoxification/decontamination operation and the repackaged GAIS 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 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 GAIS 

items). An initial increase in the volume of the waste would occur as a result 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 handling and treatment at the RRS 

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

shipment offsite 

(3) Transportation accidents. 

Exposures to workers could occur during handling and treating of GAIS at the RRS. 

The following controls have been developed for the RRS to prevent short-term 

occupational exposures during treatment of GAIS items containing chemical agent: 

CAlS 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. 
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An air monitoring system would monitor air within crew working space and 

the air exiting the glovebox. 

I. Air exiting the glovebox would pass through a carbon filter system. 

ARS crew members would be certified to perform RAS tasks. 

In the unlikely event these systems fail, exposure would be limited to small volumes of 

I 
CAlS material, likely resulting in eye, skin, and respiratory irritation. Workers are not 

likely to be exposed to substances above OSHA-permissible exposure limits. There 

Iexists a potential for derma! exposure to liquid chloroform during ARS 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 

Imakeup 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 

Iexample, 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 

Ihazardous materials to the offsite commercial TSDF. The potential exists for 

occupational and public receptors exposure to post-treatment residuals during 

Îtransportation if material escapes packaging. However, this potential has not been 

quantified. Nevertheless, because of the low volume and low presumed concentration 

of chemical warfare agent in CAlS items, exposures would likely result only in minor 

irritation of the skin and eyes. To mitigate this exposure, the stringent packaging, 

fshipping, and transportation requirements of the HMTA and of the Army would be 

Ienforced. 

3.2.2 Implementability. The implementation of this alternative is technically feasible. 

The operation of the RAS glovebox system is based on basic engineering principles 

and proven technologies. The reactor treatment chemistry was validated in bench scale 

I 
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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 facilities 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 

ID. Engineering and Management $301,403 

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

ITOTAL INDIRECT CAPITAL COSTS $ 452,105 

TOTAL CAPITAL COSTS $1,959,122 

CONTINGENCY $ 587,737 

ITOTAL PROJECT COSTS $2,546,859 

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

Ibeen identified and are available at Ft. Richardson. 

3.3 Alternative 3: Offsite Treatment/Disposal. 

IThis alternative is essentially the same as Alternative 2, except that the CAlS items 

I 
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 

I 
CAlS items would be brought to the RRS operations trailer, where they would be 

segregated and repackaged according to compatibility and hazard class, in accordance 

I 
with the appropriate DOT requirements. The CAlS items that do not contain chemical 

warfare agent would be shipped offsite for treatment/disposal in the same manner as 

IAlternative 2. CAlS items containing chemical warfare agent, however, would be 

overpacked in SRCs and transported by military plane to the Army installation in the 

Ilower 48 states that is closest to the TSDF where the CAlS items containing chemical 

warfare agent would be incinerated. From the Army installation, the SRCs would be 

Itransported by truck under military escort to the TSDF. Table 3-2 provides a list of the 

wastes that would be generated during the RAS operations for Alternative 3. 

'I 

I 
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Table 3-2. Expected Wastes Generated During ARS Operations 

for Alternative 3 

Uniti 
Waste Stream Container Quantity Weight Waste Type 

Dunnage/packaging materials 30-gal drum 11 -. 200 lbs/ea RCAA hazardous 

CWM CAlS items SRC 4 - 25 lbs/ea RCRA hazardous 

Liquid phosgene SAC 1 - 20 lbs/ea RCRA hazardous 

Liquid chloropicrin 5-gal drum i - max. 20 ACRA hazardous 
(lab pack) lbs/ea 

Poison solids (PS in charcoal, 20-gal drum 1 - 20 lbs/ea ACRA hazardous 
triphosgene, CN, DM) (lab pack) 

Spent filters 95-gal drum 5 - 120 lbs/ea ACRA hazardous 

Spent decontamination 30-gal drum 2 - 200 lbs/ea AGRA hazardous 
solution 

Decontamination rinsate 55-gal drum 1 -460 lbs/ea AGRA hazardous 

Decontaminated PPE 55-gal drum 1 - 100 lbs/ea AGRA nonhazardous 
debris (to be disposed of 
as ACRA hazardous) 

Notes: 

PPE = personal protective equipment 
RCRA = Resource Conservation and Recovery Act 
RRS = Rapid Response System 

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. lt 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, pollutants, or contaminants. 

3-18 



I 
NSSII-Ø1-D000-0038 

Ft. Richardson, Alaska GAIS EEJCA 
Section 3, Rev. i 

Dato: February 2003 

I 
PagolSofSO 

Compliance with A RA Rs, and other criteria, advisories, and guidance. Except for the 

I 
chemical warfare agent transportation restrictions in 50 USCA 151 2a(b), Alternative 3 

would comply wIth the ARARs listed in Appendix C, as well as with Army criteria, 

Iadvisories, and guidance specific to the management of CWM. The current storage of 

the CAlS items in Bunker D-15 is in compliance with the substantive requirements of 

J40 CFR Part 265 Subpart I "Use and Management of Containers." The packaging.. 

configuration of the waste and the structural design of the bunker meet the necessary 

Icriteria to establish compliance with the container storage requirements. In addition, 

storage activities are compliant with 40 CFR 266.205(d) "Standards applicable to the 

Istorage 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 i CFR 268.50. 

The segregation and repackaging activities will occur within the RAS 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 RAS operations trailer are sufficient to demonstrate compliance with the RCRA 

Subpart 

X "Miscellaneous Units" requirements. The ARS glovebox is constructed of 

materials that are compatible with the hazardous substances, pollutants, or 

in the CAlS 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. 

JPrevention 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. Moreover, the ARS operations would also comply 

with the RCRA facility siting requirements since Building 55228 (where the RAS would 

be located) is not within 200 ft of a fault, nor is it located within a 100-year floodplain. 

Packaging of the CAlS items and other wastes generated during the RAS operations 
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would be consistent with the requirements specified ¡n 49 GFR 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 RAS operations could only be 

sent to an offsite facility, which USEPA has determined meets the acceptability 

requirements in 40 GFR 300.440. AIl 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 long-term risk associated with the 

GAIS 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 GAIS 

items from the site and incinerating them. Alternative 3 would achieve long-term 

effectiveness because all hazardous substances, pollutants, or contaminants in the 

GAIS items are ultimately destroyed through treatment (i.e., by incineration). Ash 

resulting from the treatment would be shipped to a AGRA Subtitle C landfill for final 

disposal. Nonhazardous debris generated during the RAS 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, pollutants, or contaminants in the GAIS 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 RAS 

(2) AccidentaI exposure to GWM or other industrial materials during shipment 

of f s ite 

(3) Transportation accidents. 
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Occupational exposures to workers could occur during handling of CAlS at the FtRS. 

IThe following controls have been developed for the RRS to prevent short-term 

occupational exposures during repackaging of CWM: 

CAlS would be introduced into the RRS through an airlock. 

JThe 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 

Iexiting the glovebox. 

. Air exiting the glovebox will pass through a carbon filter system. 

FIRS crew members will be certified to perform ARS tasks. 

Since CAlS items were used to train military personnel in the detection of CWM, it is 

assumed that exposure to the concentrations of CWM in CAlS 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 

Ichloroform during RAS 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 

I 
of transportation accidents during transport of CWM and other hazardous materials to 

the offsite location. Appendix G summarizes the potential for accidents during 

I 
transportation of the CWM. Regardless of the assumptions used to estimate the risk, it 

is estimated that no accidents would occur during such transport. 

JThe potential exists for exposure to occupational and public receptors during 

transportation if material escapes packaging. This potential has not been quantified. 

IHowever, 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 9621 (d)(4)]. The applicable waiver would be Section 121 (d)(4)(D) 

of CERCLA: 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. 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 

ultimate treatment at a commercial RCRA Subtitle C incineration facility (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 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 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: 

IDirect Capital Costs 

Labor $397,123 IA. 

B. Materials and Equipment $536,039 

IC- Travel/Car Rental/Per Diem $237,032 

ITOTAL DIRECT CAPITAL COSTS $ 1,170,194 

IIndirect Capital Costs 

D. Engineering and Management $234,039 

E- Permits, Fees, and Taxes $117,019 

ITOTAL INDIRECT CAPITAL COSTS $ 351,058 

TOTAL CAPITAL COSTS $1,521,252 

iCONTINGENCY 
$ 456,376 

TOTAL PROJECT COSTS $1,977,627 

lt 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 CAlS items for incineration have not yet been identified, 

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

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

Offsite Treatment/Disposal. 

I 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 Subtitle C 

hazardous waste landfill rather than in a RCRA Subtitle D landfill. Table 3-3 provides a 

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

3.4.1 Effectiveness. 

Overa!! 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. lt 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, pollutants, or contaminants. 

Compliance with ARARs, and other criteria, advisories, and guidance. This alternative 

would comply with 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 CAlS items in Bunker D-15 is in compliance with the 

substantive requirements of 40 CFR Part 265 Subpart I "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 ARS Operations 

Alternative 4 

Waste Stream UniV Container Quantity Weight Waste Type 

ÏDunnage/pacicaging materials 30-gal drum 12 - 150 lbs/ea ACRA hazardous 
(include pig parts) 

Chemical warfare agent 5-gal drum 6 - 60 lbs/ea ACRA hazardous 

I treatment residues (RED, 
BLUE, and CI-IARCOALJ 
CHARCOAL L@processes) 

I Liquid SRC i 20 lbs/ea RCRA hazardous phosgene - 

Liquid chloropicrin 5-gal drum (lab 
pack) 

i - 20 lbs/ea RCRA hazardous 

Poison solids (PS in charcoal, 20-gal drum (lab 1 - 30 lbs/ea RCRA hazardous 

I 
triphosgene, CN, DM) pack) 

Spent filters 95 gal drums 10 - 200 lbs/ea RCRA hazardous 

IDecontamination rinsate 55-gal drum 1 -400 lbs/ea RCRA hazardous 

PPE and Miscellaneous 55-gal drum 8 -200 lbs/ea RCRA hazardous 

i 
Waste 

I 

i 

i 

I 

ri 

PPE = personal protective equipment 
ACRA = Resource Conservation and Recovery Act 
RAS = Rapid Response System 

Packaging 
and transportation of the CAlS items to the DoD facility where the RAS 

would be located would be in accordance with the DOT exemption for military shipment 

of CAlS, 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 CAlS items may be shipped offsite, the receiving DoD facility, and any 

facility that would be receiving hazardous wastes generated by the RAS 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, ARS 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 CAlS 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 GAIS 

items from the site, by treating the CWM CAlS 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 CAlS 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 GAIS 

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 oftsite 

(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 CAlS boules 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. Although 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.g., within the 

transportation vehicle), exposures could be more severe though mitigated by the 

packaging materials designed to prevent leaks. 

Occupational exposures to workers could occur during handling and treating of CAlS at 

the ARS. The following controls have been developed for the ARS to prevent 

short-term occupational exposures during treatment of CAlS items containing chemical 

agent: 

. The three-station glovebox operates under negative pressure. 

s CAlS would be introduced into the RAS 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. 

ARS crew members will be certified to perform RAS 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 dermal exposure to liquid chloroform during RAS operations if chloroform 

spills penetrate the butyl gloves in the glovebox. This exposure will 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 RAS 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 GAIS 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 GAIS items. lt is estimated that no accidents will 

occur. The potential exists for exposure to occupational and public receptors during 

transportation if material 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 -1 77 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 Gode (USC) 151 2a(b) would require a 

waiver under Section 121(d)(4) of CERCLA [42 USC 9621(d)(4)I 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 RGRA 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 USERA as acceptable to receive 

CERCLA wastes, pursuant to 40 GFR 300.440. Several RCRA Subtitle 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 

3-28 



I 
NSSII-01 -D000-0038 

Ft. Richardson, Alaska CAlS EE/CA 
Section 3, Rev. i 

Date: Febwary 2003 

I 

Page 29 of 30 

diem. The indirect capital costs include the costs for engineering and management 

I 
(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 

Idocumentation. A contingency (30 percent of the total capital costs) has been added to 

cover the costs associated with unforeseen circumstances, such as weather, 

Iadministrative delays, and gaps in site characterization data. The summary of the costs 

for Alternative 4 is as follows: 

i 

H 

I 

$ 

I 

I 

i 

i 

i 

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 

Indirect Capital Costs 

D. Engineering and Management $249,836 

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

TOTAL INDIRECT CAPITAL COSTS 

TOTAL CAPITAL COSTS 

CONTINGENCY 

TOTAL PROJECT COSTS 

$1,249,181 

$ 699,754 

$1,948,936 

$2,533,616 

IThese 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, 

Isupport personnel, and so forth, have already been identified and are available at both 

DCD and PBA. 

I 
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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 

Idisadvantages 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 

Iformat used in Section 3 for an independent presentation of each alternative. 

I4.1 Effectiveness. 

I 
Overallprotection ofhuman health and the environment. All four alternatives take into 

consideration factors that would ensure overall protection of human health and the 

I 
environment. The RAS that is specified in Alternatives 2, 3, and 4 uses negative 

pressure and engineering controls to ensure worker safety. With the exception of 

I 
Alternative 1, all alternatives would ensure that the recovered CWM and associated 

hazardous substances, pollutants, or contaminants ultimately would be destroyed at a 

I 
commercial hazardous waste TSDF incinerator. For alternatives 2 and 3, the residues 

and ash from this process would be sent to a FlORA 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 

gprocess 
would be sent to a ACRA Subtitle C landfill. 

Compliance with A RA Rs, 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 

IAlternatives 3 and 4, however, the CWM transportation restrictions could be waived 

pursuant to Section 121(d)(4)(D) of CERCLA. 

I 

[T 

I 
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Long-term effect iveness and permanence. Alternative i is considered to be only a 

Itemporary measure and therefore would provide no long-term effectiveness in meeting 

remedial action disposal requirements. Alternatives 2 through 4 would achieve 

Ilong-term effectiveness because all hazardous substances, pollutants, 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 

Idisposal. 

5 
Reduction of toxicity, mobility, or volume through treatment Alternative i does not 

involve any treatment and therefore does not meet CERCLA 's statutory preference for 

Ialternatives that rely on treatment to permanently 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 CAlS items 

containing chemical warfare agent. However, the volume would ultimately be reduced 

through final treatment by incineration at a RCRA Subtitle C facility. Alternative 3 would 

Ireduce volume, mobility, and toxicity through treatment by incineration at an offsite 

commercial RCRA Subtitle C facility. 

Short-term effectiveness. Alternative i will be effective in the short term through use of 

IBuilding 55228 (Bunker D-15) and institutional controls currently in place (guards, etc.). 

Alternatives 2, 3, and 4 may cause some risk to workers in the RRS. However, as 

Ipreviously described, this risk would be mitigated through effective use of engineering 

and institutional controls. 

1 4.2 

iAlternative i 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 

IRRS can be transported to Alaska or can be used at one of the DoD chemical stockpile 

facilities in the lower 48 states). In addition, Alternatives 2, 3, and 4 would similarly 

I 

I 4-3 
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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 available, 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 concerns 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 0FR 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 0FR 300.440 before any CAlS 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 ARS 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 controlled 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 disposai 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. 

4_4 
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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 

l5l2a(b). This waiver, however, could be granted pursuant to Section 121(d)(4)(D) [42 

USC 9621(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 alternatives 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 lis believed only to increase the final 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. 

4-5 
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SECTION 5 

RECOMMENDED REMOVAL ACTION ALTERNATIVE 

IAlternative 2 ¡s the recommended removal action for the CWM stored at Ft. Richardson. 

Alternative 2 meets the preferred condition of onsite disposition by decreasing the 

Ipotential risk to the public. 

I 
Alternatives 3 and 4 are less acceptable because they involve shipping the CAlS 

material containing CWM offsite without treatment, which increases the risk of an 

I 
¡ncident involving CWM CAlS items. They are also less acceptable because they 

require obtaining approval from the states where the RRS operations would take place, 

Ito bring in CAlS 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 i 

IThe "No Action" alternative delays treatment and increases programmatic costs. 

I 

5.2 Alternative 2 

In Alternative 2, the CAlS items are brought to the RRS, where they are identified and 

Isegregated. CAlS items containing chemical agent are transferred to the neutralization 

station for treatment in the reactor. Those CAlS items that do not contain chemical 

Iagent 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 

l 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 

1 5-1 
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destruction of the hazardous substances, pollutants, or contaminants. Packaging the 

CWM treatment residues, non-CWM GAIS items, and other wastes generated during 

the RAS operations would be consistent with the requirements of the HMTA 

(49 CFR 171-177). The appropriate AGRA hazardous waste identification, labeling, 

and manifesting requirements 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. 

Alternative 2 would achieve long-term effectiveness and permanence by removing all 

CAlS items from the site and treating the CWM before offsite shipment. Treatment 

residues from the detoxification/decontamination operation and the repackaged GAIS 

items would be classified as RCRA hazardous waste and would be further treated by 

incineration at a AGRA Subtitle C facility, resulting in its ultimate 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 GAIS items would be brought to the ARS to unpack the GAIS 

items from their overpack containers, identify and segregate the GAIS items by their 

chemical contents, and repackage the GAIS items according to compatibility and 

hazard class (in accordance with the DOT requirements) for shipment offsite to a AGRA 

subtitle C incineration facility. Since treatment operations for GAIS containing chemical 

agent would not be taking place, these GAIS items would be overpacked in SACs and 

transported by military plane to the Army installation in the lower 48 states closest to the 

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

Alternative 3 would remove the source of GWM from Ft. Richardson, thus alleviating the 

potential for future exposure to human and ecological receptors. Except for the 

chemical agent transportation restrictions in 50 USGA 1512a(b), Alternative 3 would 

comply with the ARARs listed in Appendix C, as well as with Army criteria, advisories, 

5-2 
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and guidance specific to the management of CWM. Packaging the CAlS items and 

other wastes generated during the RRS operations would be consistent with the 

requirements specified in 49 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 Alternative 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 technologies. 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, pollutants, 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 CAI5 items to a DoD 

facility. In Alternative 4, it is assumed that the RRS would be transported to the PSA in 

Pine Bluff, Arkansas, and the CAlS 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 implementation of 

this alternative would be technically feasible. The operation of the ARS 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 9621(d)(4)}. 

The estimated cost for implementing Alternative 4 is $2,533,616. 

5_3 
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APPENDIX A. 

ACRONYMS/ABBREVIATIONS 

AA&E Arms, Ammunition and Explosives 

AAC Alaska Administrative Code 

ADNR Alaska Department of Natural Resources 

AEIDC Alaska Environmental Information and Data Center 

AFB Air Force Base 

AR Army Regulation 

ARAR applicable or relevant and appropriate requirement 

ASZM-TEDA copper-silver-zinc-molybdenum-triethylenediamine 

CAlS chemical agent identification set 

CDMH chlorodimethylhydantoin 

CERCLA Comprehensive Environmental Response, Compensation, and 

Liability Act 

CFR Code of Federal Regulations 

CG phosgene 

CN chloroacetophenone 

CPRP Chemical Personnel Reliability Program 

CRREL U.S. Army Corps of Engineers Cold Regions Research Laboratory 

CVAOA chiorovinylarsonic acid 

CWC Chemical Weapons Convention 

CWM chemical warfare materiel 

DA Department of Army 

DAAMS Depot Area Air Monitoring System 

DCD Deseret Chemical Depot 

DCDMH i ,3-dichloro-5,5-dimethylhydantoin 

DF-IHS Department of Health and Human Services 

DM Adamsite 

DMH dimethyihydantoin 

A-3 
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ACRONYMS/ABBREVIATIONS (Continued) 

DoD Department of Defense 

DOT Department of Transportation 

EA environmental assessment 

EAFB Elmendorf 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 gallon 

g/l grams per liter 

g/mL grams per milliliter 

GC gas chromatograph 

GPL General Population Limit 

H Levinstein mustard 

HCI hydrogen chloride 

HD distilled mustard 

HEPA high efficiency particulate air 

HMTA Hazardous Materials Transportation Act 

HS sulfur mustard 

HT thickened mustard 

HVE high vacuum extraction 

A-4 
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ACRONYMS/ABBREVIATIONS (Continued) 

I 
ICA Incapacitating concentration 

IIRA Interim response action 

L Lewisite 

ILC Lethal Concentration 

LCA Lethal Concentration 

iLD50 lethal dose 

LSC laboratory sample container 

IMASP Mobile Analytical Support Platform 

mg/kg milligrams per kilogram 

Img/m3 milligrams per cubic meter 

MINICAMS® Miniature Continuous Air Monitoring System 

mL milliliter 

MOA Municipality of anchorage 

iMAC multiple round container 

NCP National Oil and Hazardous Substances Pollution Contingency 

IPlan 

NEPA National Environmental Policy Act 

iNIOSH National Institute Occupational Safety Health of and 

NMR nuclear magnetic resource 

I NPL National Priorities List 

I 
OHM OHM Remediation Services, Inc. 

OSHA Occupational Safety and Health Administration 

I 
OSWER Office of Solid Waste and Emergency Response 

OU-B Operational Unit - B 

I 
oz ounce 

PAM Pamphlet 

PSA Pine Bluff Arsenal 

i 

I A-5 
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ACRONYMS/ABBREVIATIONS (Continued) 

PEL permissible exposure limits 

PMCD U.S. Army Program Manager for Chemical Demilitarization 

PPE Personal Protective Equipment 

ppm parts per million 

ppmv parts per million by volume 

ppmw parts per million by weight 

PRDA Poleline Road Disposal Area 

PS chloropicrin 

RCRA Resource Conservation and Recovery Act 

Rl/FS remedial investigation/feasibility study 

ROD Record of Decision 

RRS Rapid Response System 

SI site investigation 

SRC single round container 

STD Standard 

SWMU solid waste management unit 

TBC to-be-considered 

TCLP Toxicity Characteristic Leaching Procedure 

TEU U.S. Army Technical Escort Unit 

TSDF treatment, storage, and disposal facility 

TWA Time-weighted average 

UHC underlying hazardous constituents 

USACEAD U.S. Army Corps of Engineers, Alaska District 

USACENPD U.S. Army Corps of Engineers 

USACHPPM U.S. Army Center for Health Promotion and Preventive Medicine 

USACMDA U.S. Army Chemical Materiel Destruction Agency (now PMCD) 

USAEC U.S. Army Environmental Center 

USAEHA U.S. Army Environmental Hygiene Agency (now USACHPPM) 
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ACRONYMS/ABBREVIATIONS (Continued) 

USAF U.S. Air Force 

USARAK U.S. Army, Alaska 

USATHAMA U.S. Army Toxic and Hazardous Materials Agency (now USAEC) 

USC United States Code 

USCA United States Code Annotated 

USCB United States Census Bureau 

USEPA U.S. Environmental Protection Agency 

WWII World War Il 

A-7 
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APPENDIX B. 

ICHEMICAL AGENT IDENTIFICATION SET (CAlS) DESCRIPTIONS 

I 
Adapted from: 

iU.S. Army Program Manager for Chemical Demilitarization (PMCD). Chemical Agent 

Identification Sets (CAlS) Information Package, November 1995. 
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APPENDIX B. 

CHEMICAL AGENT IDENTIFICATION SET DESCRIPTIONS 

SET K941 

TOXIC GAS SET Ml 

OLD STOCK NUMBER: FSN 1365-219-8574 

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

The K941 Chemical Agent Identification Set (CAlS) contains 24, 4-ounce glass boules, 

each containing 3-1/2 ounces of mustard (H and HS) or distilled mustard (HO) for a 

total of 84 ounces (2.48 liters) per set. 

Boules are round and have a small screw top. Heat resistant paint on the bottles 

indicates "H," "HS," "HO," or "TOXIC GAS SET, Ml." Four boules 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 Il (WWII) training area, K941 shipping containers (also called 

pigs) or loose K941 bou les are frequently found buried. Loose boules 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 Ml 

SET GAS IDENTIFICATION, DETONATION Ml 

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

FSN 1365-025-3783 (K952) 

TIME FRAME OF USE: EARLY 1930's TO LATE 1950's 

The K951/K952 GAIS 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 solution (L, 5 percent in chloroform); 12 containing 

1.4 ounces each of chloropicrin solution (PS, 50 percent in chloroform); and 

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

solvent in each ampoule 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 9-1/4 in. high. The cans are packed into a steel 

cylinder 65/8 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 bolts. 

Table B-1. K951/K952 CAlS Glass Boule Amount 

PyrexTMAmpoule Agent Chloroform 

H 2ml 38ml 

L 2ml 38ml 

PS 20ml 20ml 

CG 40ml 0ml 
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I 
The only difference between the K951 and K952 is that the 1(951 was issued with 

Iblasting caps that were packed and shipped in a separate container. 

IThe K951 ampoules (also called vials) are frequently found in burial sites at old WWII 

training areas. They are sometimes found loose, sometimes found in their original steel 

Icylinders (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 

Isophisticated spectrographic equipment, and a worst case assumption of phosgene 

should be made by field personnel. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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SET K955 

SET, GAS IDENTIFICATION, INSTRUCTIONAL, Ml (NAVY SET) 

OLD STOCK NUMBER: FSN 1365-386-61 54 

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

Each K955 CAlS contains seven 4-ounce glass boules. Four of these glass bottles 

contain 3 ounces (90 cc) of activated charcoal each, on which 25 milliliters of agent is 

adsorbed. Of these four glass boules, one contains Lewisite (L or M-1), one contains 

chloropicrin (PS), and two contain HD. Of the three bottles remaining in the K955 

CAlS, 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 boules are frequently filled with 

charcoal. 

These boules 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 

boule. Older sets use the code "M-1" for Lewisite, while newer sets use the familiar 

code "L." 
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1(955 CAlS Glass Bottles Amounts 

IBottle Agent Charcoal 
1-lS 25ml 90cc 

tIM-i 25ml 90cc 
PS 25ml 90cc 

ICG-sim 6g O 

CN 15g O 

IDM 15g 
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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 

c-1 
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APPENDIX C. 

I 
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND 

TO-BE-CONSIDERED GUIDANCE FOR CHEMICAL WARFARE MATERIEL 

REMEDIATION AT FT. RICHARDSON, ALASKA 

IOnsite remedial actions must comply with applicable or relevant and appropriate 

requirements (ARARs) based on Section 1 21 of the Comprehensive Environmental 

IResponse, Compensation and Liability Act (CERCLA) (42 USC 9621), unless a waiver 

is justified pursuant to 42 USC 9621 (d)(4). Although compliance with ARARs generally 

Iapplies as a mailer of law only to remedial activities occurring onsite, the Environmental 

Protection Agency (EPA) has stated, as a mailer of policy, that onsite removal action 

Iactivities will attain ARARs "to the maximum extent practicable considering the 

exigencies of the situation" [53 Federal Register (FR) 51435, 40 Code of Federal 

IRegulations (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 

Iremoval 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 

Iharm, it cannot be expected to attain all ARARs. In the case of non-time-critical 

removal actions, however, given that at least six months of planning time is available for 

Isuch actions, the EPA has indicated that it expects that it will generally be practicable 

for non-time-critical removal actions to attain ARARs [Office of Solid Waste and 

IEmergency Response (OSWER) 9203.1-3]. As a result, ARARs for treatment/disposal 

I 
of chemical agent identification set (CAlS) items have been identified and are provided 

in this appendix. 

ISeveral requirements found in 40 CFR have been evaluated as being 'applicable" 

under the ARAR definition. "Applicable" requirements are defined in the National Oil 

Iand Hazardous Substances Pollution Contingency Plan (NCP) as "those cleanup 

standards, standards of control, and other substantive requirements, criteria, or 

Ilimitations promulgated under Federal environmental or state environmental or facility 

siting laws that specifically address a hazardous substance, pollutant, contaminant, 

I 

I C-3 
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remedial action, location, or other circumstance found at a CERCLA site" 

(40 0FR 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 0FR 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 ARARs, 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 0FR 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 

C-4 
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(53 FR 51437). The state is responsible for identifying state ARARs 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 CAlS items recovered from the 

Polelirie 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 ARARs. 

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 CAlS 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 

C-5 



NSSII-01 -0000-0038 
Ft. Richardson, Alaska GAIS EE/CA 
Section: Appendix C, Rev. i 
Date: February 2003 
Page 6 of 28 

Administration), which may not be evaluated for attainment or waiver as part of the 

ARABs 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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E
ve

ry
 fa

ci
lit

y 
ow

ne
r o

r 
op

er
at

or
 m

us
t 

ap
pl

y 
to

 E
P

A
 fo

r 
an

 E
P

A
 id

en
tif

ic
at

io
n 

nu
m

be
r 

in
 a

cc
or

da
nc

e 
T

hi
s 

re
qu

ire
m

en
t 

is
 c

on
si

de
re

d 
to

 b
e 

ap
pl

ic
ab

le
 

w
ith

 th
e 

E
P

A
 n

ot
ifi

ca
tio

n 
pr

oc
ed

ur
es

. 
si

nc
e 

th
e 

w
as

te
s 

ge
ne

ra
te

d 
du

rin
g 

R
R

S
 

op
er

at
io

ns
 a

t 
F

or
t 

R
ic

ha
rd

so
n 

w
ill

 b
e 

se
nt

 t
o 

an
 

of
f-

si
te

 IS
O

F
 fo

r 
tr

ea
tm

en
t 

an
d 

ul
tim

at
e 

di
sp

os
iti

on
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(a
)(

c)
 

T
he

 o
w

ne
r 

or
 o

pe
ra

to
r 

m
us

t 
pr

ev
en

t t
he

 u
nk

no
w

in
g 

en
tr

y,
 a

nd
 m

in
im

iz
e 

th
e 

po
ss

ib
ili

ty
 f

or
 th

e 
un

au
th

or
iz

ed
 e

nt
ry

, 
of

 p
er

so
ns

 o
r 

liv
es

to
ck

 o
nt

o 
th

e 
ac

tiv
e 

po
rt

io
n 

of
 h

is
 fa

ci
lit

y 
by

 p
ro

vi
di

ng
 e

ith
er

 a
 

24
-h

ou
r s

ur
ve

ill
an

ce
 s

ys
te

m
 (e

.g
., 

te
le

vi
si

on
 m

on
ito

rin
g 

or
 s

ur
ve

ill
an

ce
 b

y 
gu

ar
ds

 o
r 

fa
ci

lit
y 

pe
rs

on
ne

l) 
w

hi
ch

 c
on

tin
uo

us
ly

 m
on

ito
rs

 a
nd

 c
on

tr
ol

s 
en

tr
y 

on
to

 th
e 

ac
tiv

e 
po

rt
io

n 
of

 th
e 

fa
ci

lit
y;

 o
r 

an
 a

rt
ifi

ci
al

 o
r 

na
tu

ra
l b

ar
rie

r 
(e

.g
., 

a 
fe

nc
e 

in
 g

oo
d 

re
pa

ir 
or

 a
 f

en
ce

 c
om

bi
ne

d 
w

ith
 a

 c
lif

f)
, 

w
hi

ch
 

co
m

pl
et

el
y 

su
rr

ou
nd

s 
th

e 
ac

tiv
e 

po
rt

io
n 

of
 th

e 
fa

ci
lit

y;
 a

nd
 a

 m
ea

ns
 to

 c
on

tr
ol

 e
nt

ry
, 

at
 a

ll 
tim

es
, 

th
ro

ug
h 

th
e 

ga
te

s 
or

 o
th

er
 e

nt
ra

nc
es

 to
 th

e 
ac

tiv
e 

po
rt

io
n 

of
 th

e 
fa

ci
lit

y 
(e

.g
., 

an
 a

tte
nd

an
t, 

te
le

vi
si

on
 

m
on

ito
rs

, 
lo

ck
ed

 e
nt

ra
nc

e,
 o

r c
on

tr
ol

le
d 

ro
ad

w
ay

 a
cc

es
s 

to
 th

e 
fa

ci
lit

y)
. 

A
 s

ig
n 

w
ith

 th
e 

le
ge

nd
, 

"D
an

ge
r 

--
 U

na
ut

ho
riz

ed
 P

er
so

nn
el

 K
ee

p 
O

ut
', 

m
us

t b
e 

po
st

ed
 a

t 
ea

ch
 

en
tr

an
ce

 to
 t

he
 a

ct
iv

e 
po

rt
io

n 
of

 a
 fa

ci
lit

y,
 a

nd
 a

t 
ot

he
r 

lo
ca

tio
ns

, i
n 

su
ffi

ci
en

t 
nu

m
be

rs
 to

 b
e 

se
en

 
fr

om
 a

ny
 a

pp
ro

ac
h 

to
 t

hi
s 

ac
tiv

e 
po

rt
io

n.
 T

he
 le

ge
nd

 m
us

t b
e 

w
rit

te
n 

in
 E

ng
lis

h,
 a

nd
 m

us
t 

be
 le

gi
bl

e 
fr

om
 a

 d
is

ta
nc

e 
of

 a
t 

le
as

t 
25

 fe
et

. 
E

xi
st

in
g 

si
gn

s 
w

ith
 a

 le
ge

nd
 o

th
er

 th
an

 *
D

an
ge

r 
-.

 U
na

ut
ho

riz
ed

 
P

er
so

nn
el

 K
ee

p 
O

ut
" 

m
ay

be
 u

se
d 

if 
th

e 
le

ge
nd

 o
n 

th
e 

si
gn

 i
nd

ic
at

es
 t

ha
t o

nl
y 

au
th

or
iz

ed
 p

er
so

nn
el

 
ar

e 
al

lo
w

ed
 t

o 
en

te
r t

he
 a

ct
iv

e 
po

rt
io

n,
 a

nd
 th

at
 e

nt
ry

 o
nt

o 
th

e 
ac

tiv
e 

po
rt

io
n 

ca
n 

be
 d

an
ge

ro
us

. 
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T
he

 f
ac

ili
ty

 m
us

t 
be

 in
sp

ec
te

d 
fo

r 
m

al
fu

nc
tio

ns
 a

nd
 d

et
er

io
ra

tio
n,

 o
pe

ra
to

r 
er

ro
rs

, 
an

d 
di

sc
ha

rg
es

 
w

hi
ch

 m
ay

 b
e 

ca
us

in
g 

--
 o

r 
m

ay
 le

ad
 to

 
(1

) 
re

le
as

e 
of

 h
az

ar
do

us
 w

as
te

 c
on

st
itu

en
ts

 t
o 

th
e 

en
vi

ro
nm

en
t o

r 
(2

) 
a 

th
re

at
 to

 h
um

an
 h

ea
lth

. 
T

he
 o

w
ne

r o
r 

op
er

at
or

 m
us

t 
co

nd
uc

t t
he

se
 in

sp
ec

tio
ns

 
of

te
n 

en
ou

gh
 t

o 
id

en
tif

y 
pr

ob
le

m
s 

in
 ti

m
e 

to
 c

or
re

ct
 t

he
m

 b
ef

or
e 

th
ey

 h
ar

m
 h

um
an

 h
ea

lth
 o

r t
he

 
en

vi
ro

nm
en

t. 
T

he
 f

re
qu

en
cy

 o
f t

he
se

 in
sp

ec
tio

ns
 m

us
t 

be
 b

as
ed

 o
n 

th
e 

ra
te

 o
f 

de
te

rio
ra

tio
n 

of
 th

e 
eq

ui
pm

en
t 

an
d 

th
e 

pr
ob

ab
ili

ty
 o

f a
n 

en
vi

ro
nm

en
ta

l o
r 

hu
m

an
 h

ea
lth

 in
ci

de
nt

 if
 th

e 
de

te
rio

ra
tio

n,
 

m
al

fu
nc

tio
n,

 o
r 

an
y 

op
er

at
or

 e
rr

or
 g

oe
s 

un
de

te
ct

ed
 b

et
w

ee
n 

in
sp

ec
tio

ns
. 

A
re

as
 s

ub
je

ct
 to

 s
pi

lls
, 

su
ch

 a
s 

lo
ad

in
g 

an
d 

un
lo

ad
in

g 
ar

ea
s,

 m
us

t 
be

 in
sp

ec
te

d 
da

ily
 w

he
n 

in
 u

se
, 

an
d 

co
nt

ai
ne

r 
st

or
ag

e 
ar

ea
s 

in
sp

ec
te

d 
w

ee
kl

y.
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P
er

so
nn

el
 m

us
t 

be
 r

ec
eì

ve
 t

ra
in

in
g 

th
at

 te
ac

he
s 

th
em

 to
 p

er
fo

rm
 th

ei
r 

du
tie

s 
in

 a
 w

ay
 th

at
 e

ns
ur

es
 

th
e 

fa
ci

lit
y'

s 
co

m
pl

ia
nc

e 
an

d 
en

su
re

 t
ha

t t
he

y 
ar

e 
ab

le
 to

 r
es

po
nd

 e
ffe

ct
iv

el
y 

to
 e

m
er

ge
nc

ie
s 

by
 

fa
m

ili
ar

iz
in

g 
th

em
 w

ith
 e

m
er

ge
nc

y 
pr

oc
ed

ur
es

, 
em

er
ge

nc
y 

eq
ui

pm
en

t, 
an

d 
em

er
ge

nc
y 

sy
st

em
s.

 

C
-
1
2
 

T
he

se
 r

eq
ui

re
m

en
ts

 a
re

 c
on

si
de

re
d 

ap
pl

ic
ab

le
 

si
nc

e 
th

e 
C

A
lS

 it
em

s 
be

in
g 

tr
ea

te
d 

in
 t

he
 A

R
S

 
ar

e 
co

ns
id

er
ed

 to
 b

e 
ch

ar
ac

te
ris

tic
al

ly
 

ha
za

rd
ou

s 
(a

s 
de

fin
ed

 u
nd

er
 4

0 
C

F
R

 P
ar

t 
26

1)
, 

an
d 

co
nt

ac
t w

ith
 th

e 
w

as
te

 m
ay

 re
su

lt 
in

 i
nj

ur
y 

to
 

un
kn

ow
in

g 
or

 u
na

ut
ho

riz
ed

 p
er

so
nn

el
. 

T
he

se
 r

eq
ui

re
m

en
ts

 a
re

 c
on

si
de

re
d 

ap
pl

ic
ab

le
 

si
nc

e 
th

e 
C

A
lS

 it
em

s 
be

in
g 

tr
ea

te
d 

in
 t

he
 H

A
S

 
ar

e 
co

ns
id

er
ed

 to
 b

e 
ch

ar
ac

te
ris

tic
al

ly
 

ha
za

rd
ou

s 
(a

s 
de

fin
ed

 u
nd

er
 4

0 
C

F
A

 P
ar

t 
26

1)
, 

an
d 

th
er

ef
or

e,
 t

he
 u

ni
t 

m
us

t 
be

 in
sp

ec
te

d 
to

 
en

su
re

 s
af

e 
an

d 
co

m
pl

ia
nt

 o
pe

ra
tio

n.
 

S
in

ce
 h

az
ar

do
us

 w
as

te
s 

ar
e 

be
in

g 
m

an
ag

ed
 in

 
th

e 
R

R
S

, 
fa

ci
lit

y 
pe

rs
on

ne
l m

us
t b

e 
tr

ai
ne

d 
to

 b
e 

aw
ar

e 
of

 t
he

 s
pe

ci
fic

 r
eg

ul
at

or
y 

an
d 

em
er

ge
nc

y 
cr

ite
ria

 a
pp

lic
ab

le
 t

o 
th

e 
w

or
k 

sc
op

e.
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F

t. 
R

ith
ar

ci
so

n,
 A

la
sk

a 
G

A
IS

 E
E

JC
A

 
S

ec
tio

n:
 A

pp
en

di
x 

C
, 

R
ev

. 
i 

D
at

e:
 F

eb
ru

ar
y 

20
03

 
P

ag
e 
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 o
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(a
) 

&
 (

b)
 

T
he

 o
w

ne
r 

or
 o

pe
ra

to
r 

m
us

t 
ta

ke
 p

re
ca

ut
io

ns
 t

o 
pr

ev
en

t a
cc

id
en

ta
l i

gn
iti

on
 o

r 
re

ac
tio

n 
of

 ig
ni

ta
b{

e 
or

 
re

ac
tiv

e 
w

as
te

. T
hi

s 
w

as
te

 m
us

t 
be

 s
ep

ar
at

ed
 a

nd
 p

ro
te

ct
ed

 f
ro

m
 s

ou
rc

es
 o

f 
ig

ni
tio

n 
or

 r
ea

ct
io

n 
in

cl
ud

in
g 

bu
t 

no
t l

im
ite

d 
to

: 
op

en
 fl

am
es

, 
sm

ok
in

g,
 c

uf
fin

g 
an

d 
w

el
di

ng
, h

ot
 s

ur
fa

ce
s,

 f
ric

tio
na

l h
ea

t, 
sp

ar
ks

 (
st

at
ic

, 
el

ec
tr

ic
al

, 
or

 m
ec

ha
ni

ca
l),

 s
po

nt
an

eo
us

 ig
ni

tio
n 

(e
.g

., 
fr

om
 h

ea
t-

pr
od

uc
in

g 
ch

em
ic

al
 

re
ac

tio
ns

),
 a

nd
 r

ad
ia

nt
 h

ea
t. 

W
hi

le
 ig

ni
ta

bl
e 

or
 r

ea
ct

iv
e 

w
as

te
 i

s 
be

in
g 

ha
nd

le
d,

 th
e 

ow
ne

r 
or

 
op

er
at

or
 m

us
t c

on
fin

e 
sm

ok
in

g 
an

d 
op

en
 fl

am
e 

to
 s

pe
ci

al
ly

 d
es

ig
na

te
d 

lo
ca

tio
ns

. 
"N

o 
S

m
ok

in
g"

 
si

gn
s 

m
us

t b
e 

co
ns

pi
cu

ou
sl

y 
pl

ac
ed

 w
he

re
ve

r t
he

re
 is

 a
 h

az
ar

d 
fr

om
 ig

ni
ta

bl
e 

or
 r

ea
ct

iv
e 

w
as

te
. 

(b
) 

W
he

re
 s

pe
ci

fic
al

ly
 r

eq
ui

re
d 

by
 o

th
er

 s
ec

tio
ns

 o
f t

hi
s 

pa
rt

, 
th

e 
ow

ne
r 

or
 o

pe
ra

to
r o

f a
 f

ac
ili

ty
 th

at
 

tr
ea

ts
, 

st
or

es
 o

r 
di

sp
os

es
 ig

ni
ta

bl
e 

or
 r

ea
ct

iv
e 

w
as

te
, o

r 
m

ix
es

 i
nc

om
pa

tib
le

 w
as

te
 o

r i
nc

om
pa

tib
le

 
w

as
te

s 
an

d 
ot

he
r 

m
at

er
ia

ls
, 

m
us

t t
ak

e 
pr

ec
au

tio
ns

 to
 p

re
ve

nt
 r

ea
ct

io
ns

 w
hi

ch
: 

(I
) G

en
er

at
e 

ex
tr

em
e 

he
at

 o
r p

re
ss

ur
e,

 fi
re

 o
r e

xp
lo

si
on

s,
 o

r 
vi

ol
en

t r
ea

ct
io

ns
; 

(2
) 

P
ro

du
ce

 u
nc

on
tr

ol
le

d 
to

xi
c 

m
is

ts
, 

fu
m

es
, 

du
st

s,
 o

r 
ga

se
s 

in
 s

uf
fic

ie
nt

 q
ua

nt
iti

es
 to

 t
hr

ea
te

n 
hu

m
an

 h
ea

lth
 o

r t
he

 e
nv

iro
nm

en
t; 

(3
) 

P
ro

du
ce

 u
nc

on
tr

ol
le

d 
fla

m
m

ab
le

 fu
m

es
 o

r 
ga

se
s 

in
 s

uf
fic

ie
nt

 q
ua

nt
iti

es
 to

 p
os

e 
a 

ris
k 

of
 fi

re
 o

r 
ex

pl
os

ìo
ns

; 

(4
) 

D
am

ag
e 

th
e 

st
ru

ct
ur

al
 i

nt
eg

rit
y 

of
 th

e 
de

vi
ce

 o
r 

fa
ci

lit
y;

 

(5
) 

T
hr

ou
gh

 o
th

er
 li

ke
 m

ea
ns

 t
hr

ea
te

n 
hu

m
an

 h
ea

lth
 o

r 
th

e 
en

vi
ro

nm
en

t 

P
re

pa
re

dn
es

s 
an

d 
P

re
ve

nt
io

n 
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R
at

io
na

le
 fo

r 
A

R
A

R
 

T
he

se
 r

eq
ui

re
m

en
ts

 a
re

 c
on

si
de

re
d 

ap
pl

ic
ab

le
 

si
nc

e 
a 

va
rie

ty
 o

f w
as

te
s 

w
ill

 b
e 

ge
ne

ra
te

d 
an

d 
ha

nd
le

d 
du

rin
g 

B
B

S
 o

pe
ra

tio
ns

. 
T

he
re

 is
 th

e 
po

te
nt

ia
l t

ha
t s

om
e 

w
as

te
s 

m
ay

 e
xh

ib
it 

th
e 

ch
ar

ac
te

ris
tic

 o
f i

gn
ita

bi
lit

y 
or

 r
ea

ct
iv

ity
. I

n 
ad

di
tio

n,
 d

ue
 to

 th
e 

va
rie

ty
 o

f w
as

te
 t

yp
es

 to
 b

e 
ge

ne
ra

te
d,

 c
om

pa
tib

ili
ty

 m
us

t 
be

 e
va

lu
at

ed
 t

o 
en

su
re

 s
af

e 
m

an
ag

em
en

t o
f 

w
as

te
s 

an
d 

ot
he

r 
m

at
er

ia
ls

 u
se

d 
in

 t
he

 i
m

m
ed

ia
te

 v
ic

in
ity

. 

F
ac

ili
tie

s 
m

us
t 

be
 d

es
ig

ne
d,

 c
on

st
ru

ct
ed

, 
m

ai
nt

ai
ne

d,
 a

nd
 o

pe
ra

te
d 

to
 m

in
im

iz
e 

th
e 

po
ss

ib
ili

ty
 o

f a
 

T
hi

s 
re

qu
ire

m
en

t i
s 

co
ns

id
er

ed
 a

pp
lic

ab
le

 s
in

ce
 

fir
e,

 e
xp

lo
si

on
, 

or
 a

ny
 u

np
la

nn
ed

 s
ud

de
n 

or
 n

on
-s

ud
de

n 
re

le
as

e 
of

 h
az

ar
do

us
 w

as
te

 o
r 

ha
za

rd
ou

s 
th

e 
B

B
S

 is
 a

 fa
ci

lit
y 

(a
s 

de
fin

ed
 in

 4
0 

C
F

R
 

w
as

te
 c

on
st

itu
en

ts
 t

o 
ai

r,
 s

oi
l, 

or
 s

ur
fa

ce
 w

at
er

 w
hi

ch
 c

ou
ld

 th
re

at
en

 h
um

an
 h

ea
lth

 o
r 

th
e 

26
1 

.
 
i
 
0)

 th
at

 w
ill

 b
e 

us
ed

 t
o 

tr
ea

t h
az

ar
do

us
 

en
vi

ro
nm

en
t. 

w
as

te
 w

hi
le

 d
ep

lo
ye

d 
at

 th
e 

F
or

t 
R

ic
ha

rd
so

n 
fa

ci
lit

y.
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T
he

 B
R

S
 m

us
t 

be
 e

qu
ip

pe
d 

w
ith

 a
la

rm
, 

co
m

m
un

ic
at

io
n,

 a
nd

 e
m

er
ge

nc
y 

eq
ui

pm
en

t t
o 

no
tif

y 
T

he
se

 r
eq

ui
re

m
en

ts
 a

re
 c

on
si

de
re

d 
ap

pl
ic

ab
le

 

pe
rs

on
ne

l i
n 

th
e 

ar
ea

 o
f 

im
m

ed
ia

te
 h

az
ar

ds
, s

um
m

on
 e

m
er

ge
nc

y 
as

si
st

an
ce

, 
an

d 
to

 r
es

po
nd

 t
o 

du
e 

to
 th

e 
ha

za
rd

ou
s 

pr
op

er
tie

s 
of

 th
e 

w
as

te
s 

re
le

as
es

 o
f 

ha
za

rd
ou

s 
w

as
te

 o
r 

co
ns

tit
ue

nt
s,

 
be

in
g 

tr
ea

te
d 

an
d 

ge
ne

ra
te

d 
in

 t
he

 B
B

S
 u

ni
t. 

40
 C

F
R

 2
64

.3
3 

A
ll 

fa
ci

lit
y 

co
m

m
un

ic
at

io
ns

 o
r 

al
ar

m
 s

ys
te

m
s,

 f
ire

 p
ro

te
ct

io
n 

eq
ui

pm
en

t, 
sp

ill
 c

on
tr

ol
 e

qu
ip

m
en

t, 
an

d 
T

hi
s 

re
qu

ire
m

en
t 

is
 c

on
si

de
re

d 
ap

pl
ic

ab
le

 s
in

ce
 

de
co

nt
am

in
at

io
n 

eq
ui

pm
en

t, 
w

he
re

 r
eq

ui
re

d,
 m

us
t 

be
 t

es
te

d 
an

d 
m

ai
nt

ai
ne

d 
as

 n
ec

es
sa

ry
 to

 a
ss

ur
e 

th
e 

B
B

S
 w

ill
 b

e 
eq

ui
pp

ed
 w

ith
 s

ui
ta

bl
e 

its
 p

ro
pe

r 
op

er
at

io
n 

in
 t

im
e 

of
 e

m
er

ge
nc

y.
 

em
er

ge
nc

y 
co

m
m

un
ic

at
io

n 
an

d 
sp

ill
 r

es
po

ns
e 

eq
ui

pm
en

t d
ue

 t
o 

th
e 

w
as

te
 t

yp
es

 b
ei

ng
 

m
an

ag
ed

 in
 t

he
 u

ni
t. 

C
-
1
3
 



N
S

S
II-

01
 -D

00
0-

00
38

 
F

t. 
R

ic
ha

rd
so

n,
 A

la
sk

a 
C

A
lS

 E
E

/C
A

 
S

ec
tio

n:
 A

pp
en

di
x 

C
, 

R
ev

. 
i 

D
at

e:
 

F
eb

ru
ar

y 
20

03
 

P
ag

e 
14

ot
28

 

R
eq

ui
re

m
en

t 
R

at
io

na
le

 f
or

 A
R

A
R

 

40
 C

F
R

 2
64

.3
4 

W
he

ne
ve

r h
az

ar
do

us
 w

as
te

 is
 b

ei
ng

 p
ou

re
d,

 m
ix

ed
, s

pr
ea

d,
 o

r 
ot

he
rw

is
e 

ha
nd

le
d,

 a
ll 

pe
rs

on
ne

l 

in
vo

lv
ed

 in
 th

e 
op

er
at

io
n 

m
us

t h
av

e 
im

m
ed

ia
te

 a
cc

es
s 

to
 a

n 
in

te
rn

al
 a

la
rm

 o
r 

em
er

ge
nc

y 

co
m

m
un

ic
at

io
n 

de
vi

ce
, 

ei
th

er
 d

ire
ct

ly
 o

r 
th

ro
ug

h 
vi

su
al

 o
r 

vo
ic

e 
co

nt
ac

t w
ith

 a
no

th
er

 e
m

pl
oy

ee
, 

un
le

ss
 th

e 
R

eg
io

na
l A

dm
in

is
tr

at
or

 h
as

 r
ul

ed
 th

at
 s

uc
h 

a 
de

vi
ce

 i
s 

no
t 

re
qu

ire
d 

un
de

r §
26

4.
32

. 

G
en

er
at

or
 R
e
q
u
i
r
e
m
e
n
t
s
 fo

r O
ns

ite
 M

an
ag

em
en

t o
f H

az
ar

do
us

 W
as

te
s 

B
ef

or
e 

O
ffs

ite
 S

hi
pm

en
t 

40
 C

F
R

 2
62

.3
4 

C
on

ta
in

er
s 

us
ed

 to
 a

cc
um

ul
at

e 
ha

za
rd

ou
s 

w
as

te
 p

rio
r t

o 
of

f s
ite

 s
hi

pm
en

t 
m

us
t: 

B
e 

in
 g

oo
d 

co
nd

iti
on

 

B
e 

m
ad

e 
of

 o
r 

lin
ed

 w
ith

 m
at

er
ia

ls
 th

at
 a

re
 c

om
pa

tib
le

 w
ith

 t
he

 h
az

ar
do

us
 w

as
te

 

B
e 

K
ep

t 
cl

os
ed

 d
ur

in
g 

st
or

ag
e 

(e
xc

ep
t t

o 
ad

d 
or

 r
em

ov
e 

w
as

te
) 

B
e 

m
an

ag
ed

 in
 a

 m
an

ne
r t

ha
t 

w
ou

ld
 p

re
ve

nt
 le

ak
s 

B
e 

in
sp

ec
te

d 
w

ee
kl

y 
fo

r s
ig

ns
 o

f l
ea

ki
ng

 o
r d

et
er

io
ra

tin
g 

co
nt

ai
ne

rs
 

C
om

pl
y 

w
ith

 ig
ni

ta
bl

e 
an

d 
re

ac
tiv

e 
re

qu
ire

m
en

ts
 

C
om

pl
y 

w
ith

 i
nc

om
pa

tib
le

 w
as

te
 r

eq
ui

re
m

en
ts

. 

C
om

pl
y 

w
ith

 a
ir 

em
is

si
on

s 
st

an
da

rd
s.

 

P
re

-T
ra

ns
po

rt
 C

on
ta

in
er

 P
ac

ka
gi

ng
 L
a
b
e
l
i
n
g
,
 a

nd
 M

ar
ki

ng
 

40
 C

F
R

 2
62

.3
0-

32
 

B
ef

or
e 

tr
an

sp
or

tin
g 

ha
za

rd
ou

s 
w

as
te

, 
or

 o
ffe

rin
g 

ha
za

rd
ou

s 
w

as
te

 fo
r t

ra
ns

po
rt

at
io

n 
of

f-
si

te
, 

a 

ge
ne

ra
to

r 
m

us
t: 

P
ac

ka
ge

 th
e 

w
as

te
 in

 a
cc

or
da

nc
e 

w
ith

 t
he

 a
pp

lic
ab

le
 D

O
T

 r
eg

ul
at

io
ns

 o
n 

pa
ck

ag
in

g 

un
de

r 4
9 

C
F

R
 P

ar
ts

 1
73

, 
17

8,
 a

nd
 1

79
; 

La
be

l 
ea

ch
 p

ac
ka

ge
 in

 a
cc

or
da

nc
e 

w
ith

 th
e 

ap
pl

ic
ab

le
 D

O
T

 r
eg

ul
at

io
ns

 f
or

 h
az

ar
do

us
 

m
at

er
ia

ls
 u

nd
er

 4
9 

C
F

R
 1

72
; 

M
ar

k 
ea

ch
 p

ac
ka

ge
 o

f 
ha

za
rd

ou
s 

w
as

te
 i

n 
ac

co
rd

an
ce

 w
ith

 t
he

 a
pp

lic
ab

le
 D

O
T

 

re
gu

la
tio

ns
 f

or
 h

az
ar

do
us

 m
at

er
ia

ls
 u

nd
er

 4
9 

C
F

R
 1

72
. 

fl-
14

 

T
hi

s 
re

qu
ire

m
en

t i
s 

co
ns

id
er

ed
 a

pp
lic

ab
le

 s
in

ce
 

w
as

te
 c

on
ta

in
er

s 
w

ill
 b

e 
op

en
ed

 a
nd

 th
e 

w
as

te
 

m
at

er
ia

ls
 h

an
dl

ed
 d

ur
in

g 
pr

oc
es

si
ng

 i
n 

th
e 

A
R

S
 

un
it.

 

T
he

se
 r

eq
ui

re
m

en
ts

 a
re

 c
on

si
de

re
d 

to
 b

e 

ap
pl

ic
ab

le
 s

in
ce

, 
du

rin
g 

th
e 

re
m

ov
al

 a
ct

io
n,

 
ha

za
rd

ou
s 

w
as

te
s 

(a
s 

de
fin

ed
 in

 

40
 C

F
R

 P
ar

t 
26

1)
 c

ou
ld

 b
e 

ge
ne

ra
te

d 
(a

s 
de

fin
ed

 in
 4

0 
C

F
R

 2
61

.1
0)

, a
nd

 s
in

ce
 s

uc
h 

w
as

te
s 

w
ou

ld
 b

e 
ac

cu
m

ul
at

ed
 (

pe
r 

40
 C

P
A

 2
62

.3
4)

 in
 c

on
ta

in
er

s 
(a

s 
de

fin
ed

 in
 

40
 C

F
R

 2
61

.1
0)

 b
ef

or
e 

of
fs

ite
 s

hi
pm

en
t f

or
 

tr
ea

tm
en

t/d
is

po
sa

l. 

F
ol

lo
w

in
g 

co
m

pl
et

io
n 

of
 t

he
 tr

ea
tm

en
t 

ac
tiv

iti
es

 
in

 t
he

 R
A

S
, 

tr
ea

tm
en

t r
es

id
ua

ls
 a

nd
 n

ew
ly

 
ge

ne
ra

te
d 

w
as

te
s 

m
ee

tin
g 

th
e 

de
fin

iti
on

 o
f 

R
C

R
A

 h
az

ar
do

us
 w

as
te

 w
ill

 b
e 

tr
an

sp
or

te
d 

to
 a

n 
of

f-
si

te
 T

S
D

F
. 



-
 a
 

e
 

n
 n
 a
 n

.
 
n
 n
 

a
 a
 a
 n
 -
 

N
S

S
II-

01
 -0

00
0-

00
38

 
F

t. 
R

ic
ha

rd
so

n,
 A

la
sk

a 
C

A
lS

 E
E

/C
A

 
S

ec
tio

n:
 A

pp
en

di
x 

C
, 

R
ev

. 
i 

D
at

e:
 F

eb
ru

ar
y 

20
03

 
P

ag
e 

iS
ot

 2
8 

R
eq

ui
re

m
en

t 
R

at
io

na
le

 fo
r 

A
R

A
R

 
A

ir 
E
m
i
s
s
i
o
n
s
 S
t
a
n
d
a
r
d
s
/
C
o
n
t
r
o
l
 o

f V
ol

at
ile

 O
rg

an
ic

 E
m

is
si

on
s 

fr
om

 C
on

ta
in

er
s 

U
se

d 
to

 A
cc

um
ul

at
e 

H
az

ar
do

us
 W

as
te

 B
ef

or
e 

O
ffs

ite
 S

hi
pm

en
t 

40
 C

F
R

 2
64

.1
79

, 4
0 

C
P

A
 2

64
/2

65
 S

ub
pa

rt
 C

C
 

E
xc

ep
t w

he
n 

th
e 

co
nt

ai
ne

r m
us

t 
re

m
ai

n 
un

co
ve

re
d 

fo
r 

w
as

te
 s

ta
bi

liz
at

io
n 

or
 c

er
ta

in
 o

th
er

 
tr

ea
tm

en
t p

ro
ce

ss
es

, a
nd

 if
 a

ny
 o

f t
he

 fo
llo

w
in

g 
th

re
e 

co
nd

iti
on

s 
ap

pl
ie

s:
 

(1
) 

th
e 

ha
za

rd
ou

s 
w

as
te

 e
nt

er
in

g 
th

e 
co

nt
ai

ne
r 

is
 n

ot
 t

he
 r

es
ul

t o
f 

an
 o

rg
an

ic
 d

es
tr

uc
tio

n 
or

 r
em

ov
al

 p
ro

ce
ss

, 
(2

) 
T

he
 h

az
ar

do
us

 w
as

te
 d

oe
s 

no
t 

m
ee

t t
he

 n
um

er
ic

al
 c

on
ce

nt
ra

tio
n 

lim
its

 fo
r 

th
e 

or
ga

ni
c 

ha
za

rd
ou

s 
co

ns
tit

ue
nt

s 
sp

ec
iti

ed
 fo

r 
th

e 
ha

za
rd

ou
s 

w
as

te
 u

nd
er

 th
e 

La
nd

 D
is

po
sa

l R
es

tr
ic

tio
ns

 
(4

0 
C

F
R

 P
ar

t 
26

8)
, 

or
 (

3)
 t

he
 h

az
ar

do
us

 w
as

te
 h

as
 n

ot
 b

ee
n 

tr
ea

te
d 

by
 th

e 
tr

ea
tm

en
t 

te
ch

no
lo

gy
 s

pe
ci

fie
d 

un
de

r t
he

 L
an

d 
D

is
po

sa
l R

es
tr

ic
tio

ns
 f

or
 t

he
 h

az
ar

do
us

 w
as

te
; 

a 
co

nt
ai

ne
r 

w
ith

 a
 d

es
ig

n 
ca

pa
ci

ty
 g

re
at

er
 th

an
 0

.1
 m
3
 (

26
.4

 g
al

),
 b

ut
 le

ss
 th

an
 0

.4
6 
r
n
3
 
(1

21
.5

 g
al

),
 t

ha
t 

re
m

ai
ns

 a
t 

th
e 

fa
ci

lit
y 

fo
r 

le
ss

 t
ha

n 
1 

ye
ar

, 
an

d 
fo

r w
hi

ch
 a

ll 
ha

za
rd

ou
s 

w
as

te
 e

nt
er

in
g 

th
e 

co
nt

ai
ne

r 
ha

s 
an

 a
ve

ra
ge

 v
ol

at
ile

 o
rg

an
ic

 c
on

ce
nt

ra
tio

n 
gr

ea
te

r 
or

 e
qu

al
 t

o 
50

0 
pp

m
w

 m
us

t 
m

ee
t t

he
 fo

llo
w

in
g 

re
qu

ire
m

en
ts

: 

A
ir 

po
llu

ta
nt

 e
m

is
si

on
s 

fr
om

 th
e 

co
nt

ai
ne

r 
m

us
t 

be
 c

on
tr

ol
le

d 
by

 e
ith

er
: 

1)
 

U
si

ng
 a

 c
on

ta
in

er
 t

ha
t m

ee
ts

 th
e 

ap
pl

ic
ab

le
 U

.S
. 

D
ep

ar
tm

en
t o

f 
T

ra
ns

po
rt

at
io

n 
(D

O
T

) 
re

gu
la

tio
ns

 u
nd

er
 4

9 
C

N
R

 1
07

, 
17

2,
 1

73
, 

17
8 

or
 1

79
, 

an
d 

18
0.

 
[N

ot
e:

 
no

 e
xc

ep
tio

ns
 t

o 
th

e 
49

 C
F

R
 1

78
 o

r 
17

9 
re

gu
La

tio
ns

 a
re

 a
llo

w
ed

 e
xc

ep
t f

or
 a

 la
b 

pa
ck

, 
w

he
re

 th
e 

ex
ce

pt
io

ns
 fo

r 
co

m
bi

na
tio

n 
pa

ck
ag

in
g 

in
 4

9 
C

F
R

 1
73

.1
2(

b)
 m

ay
 b

e 
ap

pl
ie

d.
] 

2)
 U

si
ng

 a
 c

on
ta

in
er

 e
qu

ip
pe

d 
w

ith
 a

 c
ov

er
 a

nd
 c

lo
su

re
 d

ev
ic

es
 s

uc
h 

th
at

, w
he

n 
cl

os
ed

, 
th

er
e 

ar
e 

no
 v

is
ib

le
 h

ol
es

, 
ga

ps
, 

or
 o

th
er

 o
pe

n 
sp

ac
es

 in
to

 th
e 

in
te

rio
r 

of
 t

he
 c

on
ta

in
er

. 

3)
 

U
si

ng
 a

n 
op

en
-t

op
 c

on
ta

in
er

 in
 w

hi
ch

 a
n 

or
ga

ni
c 

va
po

r-
su

pp
re

ss
in

g 
ba

rr
ie

r 
(e

.g
., 

or
ga

ni
c 

va
po

r 
su

pp
re

ss
in

g 
fo

am
) 

is
 p

la
ce

d 
on

 o
r o

ve
r 

th
e 

ha
za

rd
ou

s 
w

as
te

 s
uc

h 
th

at
 n

o 
ha

za
rd

ou
s 

w
as

te
 i

s 
ex

po
se

d 
to

 th
e 

at
m

os
ph

er
e.

 
T

he
 c

on
ta

in
er

 m
us

t 
be

 c
om

po
se

d 
of

 s
ui

ta
bl

e 
m

at
er

ia
ls

 t
o 

m
in

im
iz

e 
ex

po
su

re
 o

f 
ha

za
rd

ou
s 

w
as

te
 to

 t
he

 a
tm

os
ph

er
e 

an
d 

to
 m

ai
nt

ai
n 

th
e 

eq
ui

pm
en

t i
nt

eg
rit

y 
fo

r 
as

 l
on

g 
as

 t
he

 
eq

ui
pm

en
t 

is
 in

 s
er

vi
ce

. 

T
he

 c
on

ta
in

er
 c

ov
er

s 
an

d 
cl

os
ur

e 
de

vi
ce

s 
m

us
t b

e 
in

 p
la

ce
, 

as
 a

pp
lic

ab
le

, 
an

d 
se

cu
re

d 
an

d 
m

ai
nt

ai
ne

d 
in

 th
e 

cl
os

ed
 p

os
iti

on
, 

ex
ce

pt
 f

or
 th

e 
pu

rp
os

e 
of

 a
dd

in
g 

ha
za

rd
ou

s 
w

as
te

 o
r 

ot
he

r 
m

at
er

ia
l t

o 
th

e 
co

nt
ai

ne
r.

 

If 
th

e 
co

nt
ai

ne
r 

is
 o

pe
ne

d 
fo

r 
th

e 
pu

rp
os

e 
of

 f
ill

in
g 

it 
to

 it
s 

fu
ll 

ca
pa

ci
ty

, 
th

e 
cl

os
ur

e 
de

vi
ce

s 
an

d 
th

e 
co

ve
rs

 m
us

t 
be

 i
ns

ta
lle

d 
an

d 
cl

os
ed

, 
as

 a
pp

lic
ab

le
, u

po
n 

co
nc

lu
si

on
 o

f 
th

e 
fil

lin
g 

op
er

at
io

n.
 

C
-1

5 

A
lth

ou
gh

 4
0 

C
F

R
 2

65
.1

08
0 

(b
) 

(6
) 

ex
pl

ic
itl

y 
ex

em
pt

s 
w

as
te

 m
an

ag
em

en
t 

un
its

 t
ha

t a
re

 
us

ed
 s

ol
el

y 
fo

r 
on

si
te

 tr
ea

tm
en

t 
or

 s
to

ra
ge

 o
f 

ha
za

rd
ou

s 
w

as
te

 g
en

er
at

ed
 fr

om
 r

em
ed

ia
l 

ac
tiv

iti
es

 c
on

du
ct

ed
 u

nd
er

 C
E

R
C

LA
 a

ut
ho

rit
y 

fr
om

 th
e 

re
qu

ire
m

en
ts

 o
f 

40
 C

F
R

 2
65

10
87

 to
 

co
nt

ro
l v

ol
at

ile
 o

rg
an

ic
 e

m
is

si
on

s 
fr

om
 

co
nt

ai
ne

rs
, t

he
se

 r
eq

ui
re

m
en

ts
 a

re
 

co
ns

id
er

ed
 t

o 
be

 r
el

ev
an

t 
an

d 
ap

pr
op

ria
te

 
be

ca
us

e:
 

C
on

ta
in

er
s 

la
rg

er
 th

an
 2

6.
4 

ga
l 

m
ay

 b
e 

us
ed

 t
o 

ac
cu

m
ul

at
e 

ha
za

rd
ou

s 
w

as
te

s 
w

ith
 

a 
vo

la
til

e 
or

ga
ni

c 
co

nc
en

tr
at

io
n 

gr
ea

te
r 

th
an

 5
00

 p
pm

w
. 

T
he

se
 h

az
ar

do
us

 w
as

te
s 

w
ou

ld
 n

ot
 b

e 
th

e 
re

su
lt 

of
 a

n 
or

ga
ni

c 
de

st
ru

ct
io

n 
or

 r
em

ov
al

 
pr

oc
es

s,
 w

ou
ld

 n
ot

 m
ee

t 
th

e 
nu

m
er

ic
al

 
co

nc
en

tr
at

io
n 

lim
its

 f
or

 o
rg

an
ic

 h
az

ar
do

us
 

co
ns

tit
ue

nt
s 

sp
ec

ifi
ed

 u
nd

er
 th

e 
La

nd
 

D
is

po
sa

l 
R

es
tr

ic
tio

ns
, 

no
r 

w
ou

ld
 th

ey
 h

av
e 

be
en

 tr
ea

te
d 

by
 th

e 
co

rr
es

po
nd

in
g 

tr
ea

tm
en

t t
ec

hn
ol

og
y 

sp
ec

ifi
ed

 u
nd

er
 th

e 
La

nd
 D

is
po

sa
l 

R
es

tr
ic

tio
ns

 fo
r 

th
e 

ha
za

rd
ou

s 
w

as
te

s.
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G
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R
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D
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F
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ru
ar

y 
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03
 

P
ag

e 
16

 o
f 

28
 

R
eq

ui
re

m
en

t 
R

at
io

na
le

 fo
r 

A
R

A
R

 

lit
he

 c
on

ta
in

er
 is

 o
pe

ne
d 

fo
r 

th
e 

pu
rp

os
e 

of
 i

nt
er

m
itt

en
tly

 a
dd

in
g 

di
sc

re
te

 q
ua

nt
iti

es
 o

r 
ba

tc
he

s 
of

 m
at

er
ia

l 
ov

er
 a

 p
er

io
d 

of
 t

im
e,

 t
he

 c
lo

su
re

 d
ev

ic
es

 a
nd

 t
he

 c
ov

er
s 

m
us

t 
be

 
in

st
aH

ed
 a

nd
 c

lo
se

d,
 a

s 
ap

pl
ic

ab
le

, 
up

on
 a

ny
 o

f 
th

e 
fo

llo
w

in
g 

co
nd

iti
on

s:
 (

1)
 th

e 
co

nc
lu

si
on

 o
f 

th
e 

fil
lin

g 
op

er
at

io
n,

 (
2)

 t
he

 c
om

pl
et

io
n 

of
 a

 b
at

ch
 l

oa
di

ng
 o

pe
ra

tio
n 

af
te

r 
w

hi
ch

 n
o 

ad
di

tio
na

l 
m

at
er

ia
l w

ill
 b

e 
ad

de
d 

to
 th

e 
co

nt
ai

ne
r 

w
ith

in
 1

5 
m
i
n
u
t
e
s
1
 

(3
) 

if 
th

e 
pe

rs
on

 p
er

fo
rm

in
g 

th
e 

lo
ad

in
g 

op
er

at
io

n 
le

av
es

 th
e 

¡m
m

ed
ia

te
 v

ic
in

ity
 o

f 
th

e 
co

nt
ai

ne
r,

 o
r (

4)
 u

po
n 

sh
ut

do
w

n 
of

 th
e 

pr
oc

es
s 

ge
ne

ra
tin

g 
th

e 
m

at
er

ia
l 

be
in

g 
ad

de
d 

to
 t

he
 c

on
ta

in
er

, w
hi

ch
ev

er
 c

on
di

tio
n 

oc
cu

rs
 

fir
st

. 

T
he

 c
on

ta
in

er
 c

lo
su

re
 d

ev
ic

es
 o

r 
co

ve
rs

 m
ay

 b
e 

op
en

ed
 fo

r 
th

e 
pu

rp
os

e 
of

 r
em

ov
in

g 
ha

za
rd

ou
s 

w
as

te
 f

ro
m

 th
e 

co
nt

ai
ne

r.
 

If 
th

e 
co

nt
ai

ne
r 

is
 e

m
pt

y,
 a

s 
de

fin
ed

 in
 4

0 
C

F
R

 2
61

.7
(b

),
 t

he
 c

on
ta

in
er

 m
ay

 b
e 

op
en

 t
o 

th
e 

at
m

os
ph

er
e 

at
 a

ny
 ti

m
e.

 

If 
di

sc
re

te
 q

ua
nt

iti
es

 o
r 

ba
tc

he
s 

of
 w

as
te

 a
re

 r
em

ov
ed

 f
ro

m
 t

he
 c

on
ta

in
er

 b
ut

 th
e 

co
nt

ai
ne

r 
do

es
 n

ot
 m

ee
t 

th
e 

co
nd

iti
on

 o
f 

an
 e

m
pt

y 
co

nt
ai

ne
r 

as
 d

ef
in

ed
 in

 4
0 

C
F

R
 2

61
 .

7(
b)

, 
th

e 
cl

os
ur

e 
de

vi
ce

s 
an

d 
th

e 
co

ve
rs

 m
us

t 
be

 in
st

al
le

d 
an

d 
cl

os
ed

, 
as

 a
pp

lic
ab

le
, 

up
on

 th
e 

co
nc

lu
si

on
 o

f a
 b

at
ch

 r
em

ov
al

 a
fte

r 
w

hi
ch

 n
o 

ad
di

tio
na

l 
m

at
er

ia
l w

ill
 b

e 
re

m
ov

ed
 fr

om
 t

he
 

co
nt

ai
ne

r 
w

ith
in

 1
5 

m
in

ut
es

, 
or

 if
 th

e 
pe

rs
on

 p
er

fo
rm

in
g 

th
e 

un
lo

ad
in

g 
op

er
at

io
n 

le
av

es
 t

he
 

im
m

ed
ia

te
 v

ic
in

ity
 o

f 
th

e 
co

nt
ai

ne
r,

 w
hi

ch
ev

er
 c

on
di

tio
n 

oc
cu

rs
 fi

rs
t. 

T
he

 c
on

ta
in

er
 c

lo
su

re
 d

ev
ic

es
 o

r 
co

ve
rs

 m
ay

 b
e 

op
en

ed
 w

he
n 

ac
ce

ss
 in

si
de

 th
e 

co
nt

ai
ne

r 
is

 
ne

ed
ed

 to
 p

er
fo

rm
 r

ou
tin

e 
ac

tiv
iti

es
 o

th
er

 th
an

 t
ra

ns
fe

r o
f 

ha
za

rd
ou

s 
w

as
te

 (
e.

g.
, 

m
ea

su
rin

g 
de

pt
h,

 c
ol

le
ct

in
g 

a 
sa

m
pl

e,
 o

r 
ac

ce
ss

in
g 

eq
ui

pm
en

t i
ns

id
e)

, 
bu

t 
th

e 
cl

os
ur

e 
de

vi
ce

s 
an

d 
th

e 
co

ve
rs

 m
us

t 
be

 p
ro

m
pt

ly
 in

st
al

le
d 

an
d 

cl
os

ed
, 

as
 a

pp
lic

ab
le

, 
fo

llo
w

in
g 

th
e 

co
m

pl
et

io
n 

of
 t

he
 

ac
tiv

ity
. 

c-
16
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D
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F
eb

w
ar

y 
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P
ag
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R
eq

ui
re

m
en

t 
R
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na
le
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 A
R

A
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If 
th

e 
C

on
ta

in
er

 is
 e

qu
ip

pe
d 

w
ith

 a
 s

pr
in

g-
lo

ad
ed

, p
re

ss
ur

e 
re

lie
f v

al
ve

, 
co

ns
er

va
tio

n 
ve

nt
, 

or
 

si
m

ila
r t

yp
e 

of
 p

re
ss

ur
e 

re
lie

f 
de

vi
ce

 th
at

 v
en

ts
 to

 t
he

 a
tm

os
ph

er
e,

 s
uc

h 
de

vi
ce

 m
ay

 b
e 

op
en

ed
 d

ur
in

g 
no

rm
al

 o
pe

ra
tio

ns
 fo

r 
th

e 
pu

rp
os

e 
of

 m
ai

nt
ai

ni
ng

 t
he

 c
on

ta
in

er
 in

te
rn

al
 

pr
es

su
re

 in
 a

cc
or

da
nc

e 
w

ith
 t

he
 d

es
ig

n 
sp

ec
ifi

ca
tio

ns
 f

or
 th

e 
co

nt
ai

ne
r.

 
H

ow
ev

er
, s

uc
h 

de
vi

ce
 m

us
t 

be
 d

es
ig

ne
d 

to
 o

pe
ra

te
 w

ith
 n

o 
de

te
ct

ab
le

 e
m

is
si

on
s 

w
he

n 
cl

os
ed

, 
an

d 
th

e 
se

tti
ng

s 
at

 w
hi

ch
 t

he
 d

ev
ic

e 
op

en
s 

m
us

t 
ke

ep
 t

he
 d

ev
ic

e 
cl

os
ed

 w
he

ne
ve

r 
th

e 
co

nt
ai

ne
r's

 
in

te
rn

al
 p

re
ss

ur
e 

is
 w

ith
in

 th
e 

de
si

gn
ed

 o
pe

ra
tin

g 
sp

ec
ifi

ca
tio

ns
. 

If 
th

e 
co

nt
ai

ne
r 

is
 e

qu
ip

pe
d 

w
ith

 a
 c

lo
su

re
 d

ev
ic

e 
su

ch
 a

s 
a 

pr
es

su
re

 r
el

ie
f v

al
ve

, 
fr

an
gi

bl
e 

di
sc

, 
fu

si
bl

e 
pl

ug
, 

or
 a

ny
 o

th
er

 ty
pe

 o
f 

de
vi

ce
 th

at
 f

un
ct

io
ns

 e
xc

lu
si

ve
ly

 to
 p

re
ve

nt
 p

hy
si

ca
l 

da
m

ag
e 

or
 p

er
m

an
en

t 
de

fo
rm

at
io

n 
to

 t
he

 c
on

ta
in

er
 b

y 
ve

nt
in

g 
ga

se
s 

or
 v

ap
or

s 
di

re
ct

ly
 to

 t
he

 
at

m
os

ph
er

e 
du

rin
g 

un
sa

fe
 c

on
di

tio
ns

 r
es

ul
tin

g 
fr

om
 a

n 
un

pl
an

ne
d,

 a
cc

id
en

t&
, o

r e
m

er
ge

nc
y 

ev
en

t, 
su

ch
 d

ev
ic

e 
m

ay
 b

e 
op

en
ed

 a
t 

an
y 

tim
e 

co
nd

iti
on

s 
re

qu
ire

 d
oi

ng
 s

o 
to

 a
vo

id
 a

n 
un

sa
fe

 c
on

di
tio

n.
 

A
 c

on
ta

in
er

 w
ith

 a
 d

es
ig

n 
ca

pa
ci

ty
 g

re
at

er
 th

an
 0

.1
 
m
3
 (

26
.4

 g
al

) 
th

at
 m

us
t 

re
m

ai
n 

un
co

ve
re

d 
fo

r w
as

te
 s

ta
bi

liz
at

io
n 

or
 c

er
ta

in
 o

th
er

 tr
ea

tm
en

t 
pr

oc
es

se
s,

 fo
r w

hi
ch

 a
ll 

ha
za

rd
ou

s 
w

as
te

 
en

te
rin

g 
th

e 
co

nt
ai

ne
r 

ha
s 

an
 a

ve
ra

ge
 v

ol
at

ile
 o

rg
an

ic
 c

on
ce

nt
ra

tio
n 

gr
ea

te
r 

or
 e

qu
al

 t
o 

50
0 

pp
m

w
, 

an
d 

fo
r 

w
hi

ch
 (

1)
 t

he
 h

az
ar

do
us

 w
as

te
 i

s 
no

t t
he

 r
es

ul
t o

f 
an

 o
rg

an
ic

 d
es

tr
uc

tio
n 

or
 

re
m

ov
al

 p
ro

ce
ss

, 
(2

) 
th

e 
ha

za
rd

ou
s 

w
as

te
 d

oe
s 

no
t m

ee
t 

th
e 

nu
m

er
ic

al
 c

on
ce

nt
ra

tio
n 

lim
its

 f
or

 
or

ga
ni

c 
ha

za
rd

ou
s 

co
ns

tit
ue

nt
s 

sp
ec

ifi
ed

 u
nd

er
 th

e 
La

nd
 D

is
po

sa
l 

R
es

tr
ic

tio
ns

 
(4

0 
C

A
R

 P
ar

t 2
66

) 
fo

r 
th

e 
ha

za
rd

ou
s 

w
as

te
, 

or
 (

3)
 th

e 
ha

za
rd

ou
s 

w
as

te
 h

as
 n

ot
 b

ee
n 

tr
ea

te
d 

by
 

th
e 

tr
ea

tm
en

t t
ec

hn
ol

og
y 

sp
ec

ifi
ed

 u
nd

er
 th

e 
La

nd
 D

is
po

sa
l R

es
tr

ic
tio

ns
 fo

r 
th

e 
ha

za
rd

ou
s 

w
as

te
, 

m
us

t 
m

ee
t t

he
 f

ol
lo

w
in

g:
 

A
ir 

po
llu

ta
nt

 e
m

is
si

on
s 

fr
om

 t
he

 c
on

ta
in

er
 m

us
t b

e 
co

nt
ro

lle
d 

by
 e

ith
er

: 

i )
 

V
en

tin
g 

th
e 

co
nt

ai
ne

r 
di

re
ct

ly
 th

ro
ug

h 
a 

cl
os

ed
-v

en
t 

sy
st

em
 to

 a
 c

on
tr

ol
 d

ev
ic

e.
 

2)
 

V
en

tin
g 

th
e 

co
nt

ai
ne

r 
in

si
de

 a
n 

en
cl

os
ur

e 
th

at
 is

 e
xh

au
st

ed
 th

ro
ug

h 
a 

cl
os

ed
-v

en
t s

ys
te

m
 

to
 a

 c
on

tr
ol

 d
ev

ic
e.

 

If 
an

 e
nc

lo
su

re
 is

 u
se

d 
to

 c
on

tr
ol

 a
ir 

po
llu

ta
nt

 e
m

is
si

on
s 

fr
om

 t
he

 c
on

ta
in

er
, 

th
e 

co
nt

ai
ne

r 
en

cl
os

ur
e 

m
us

t 
be

 d
es

ig
ne

d 
an

d 
op

er
at

ed
 in

 a
cc

or
da

nc
e 

w
ith

 t
he

 c
rit

er
ia

 fo
r 

a 
pe

rm
an

en
t 

to
ta

l e
nc

lo
su

re
 a

s 
sp

ec
ifi

ed
 in

 "
P

ro
ce

du
re

 T
 - 

C
rit

er
ia

 fo
r 

an
d 

V
er

ifi
ca

tio
n 

of
 a

 P
er

m
an

en
t 

or
 

T
em

po
ra

ry
 T

ot
al

 E
nc

lo
su

re
" 

un
de

r 4
0 

C
F

R
 5

2.
74

1,
 A

pp
en

di
x 

B
. 

T
he

 e
nc

lo
su

re
 m

ay
 h

av
e 

pe
rm

an
en

t 
or

 te
m

po
ra

ry
 o

pe
ni

ng
s 

to
 a

llo
w

 w
or

ke
r 

ac
ce

ss
, 

pa
ss

ag
e 

of
 c

on
ta

in
er

s 
th

ro
ug

h 
th

e 
en

cl
os

ur
e 

by
 c

on
ve

yo
r 

or
 o

th
er

 m
ec

ha
ni

ca
l m

ea
ns

, e
nt

ry
 o

f 
pe

rm
an

en
t 

m
ec

ha
ni

ca
l 

or
 

el
ec

tr
ic

al
 e

qu
ip

m
en

t, 
or

 d
ire

ct
 a

irf
lo

w
 in

to
 th

e 
en

cl
os

ur
e.

 
T

he
 v

er
ifi

ca
tio

n 
pr

oc
ed

ur
e 

fo
r 

th
e 

en
cl

os
ur

e 
sp

ec
ifi

ed
 i

n 
S

ec
tio

n 
5.

0 
to

 P
ro

ce
du

re
 T

 in
 4

0 
C

F
R

 5
2.

74
1,

 A
pp

en
di

x 
B

, 
m

us
t 

be
 

pe
rf

or
m

ed
 i

ni
tia

lly
 w

he
n 

th
e 

en
cl

os
ur

e 
is

 f
irs

t 
in

st
al

le
d 

an
d,

 t
he

re
af

te
r,

 a
nn

ua
lly

. 

C
-1
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T
he

 c
lo

se
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ve
nt

 s
ys

te
m

 a
nd

 c
on

tr
ol

 d
ev

ic
e 

us
ed

 t
o 

co
nt

ro
l 

th
e 

ai
r 

po
llu

ta
nt

 e
m

is
si

on
s 

fr
om

 
th

e 
co

nt
ai

ne
r 

m
us

t b
e 

de
si

gn
ed

 a
nd

 o
pe

ra
te

d 
in

 a
cc

or
da

nc
e 

w
ith

 t
he

 r
eq

ui
re

m
en

ts
 in

 
40

 (3
F

R
 2

65
.1

08
8.

 

S
af

et
y 

de
vi

ce
s 

su
ch

 a
s 

a 
pr

es
su

re
 r

el
ie

f 
va

lv
e,

 f
ra

ng
ib

le
 d

is
c,

 f
us

ib
le

 p
lu

g,
 o

r 
an

y 
ot

he
r t

yp
e 

of
 d

ev
ic

e 
th

at
 fu

nc
tio

ns
 e

xc
lu

si
ve

ly
 to

 p
re

ve
nt

 p
hy

si
ca

l d
am

ag
e 

or
 p

er
m

an
en

t d
ef

or
m

at
io

n 
to

 
a 

un
it 

or
 it

s 
ai

r 
em

is
si

on
 c

on
tr

ol
 e

qu
ip

m
en

t 
by

 v
en

tin
g 

ga
se

s 
or

 v
ap

or
s 

di
re

ct
ly

 to
 t

he
 

at
m

os
ph

er
e 

du
rin

g 
un

sa
fe

 c
on

di
tio

ns
 r

es
ul

tin
g 

fr
om

 a
n 

un
pl

an
ne

d,
 a

cc
id

en
ta
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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 RF1S operations trailer (Figure 0-1). 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 31 6L 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 60 in. long. Each ofthe 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 31 6L 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 underneath. 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. 

D-3 
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The glovebox waste containerization system is comprised of two independent, enclosed 

Icompartments: 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 CAlS items from their overpacks. The compartment under the 

neutralization station holds a 5-gallon close-head liquid waste container inside a 30- 

1 
gallon open head drum, which is used at the glovebox neutralization station to collect 

the liquid waste stream (neutralents) generated from the treatment of chemical agent 

I found in CAlS items. 

I 
The top side of each waste containment system compartment is the bottom of the FURS 

glovebox, and the left and right side compartments are constructed of 11 gauge 316L 

I 
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 

I 
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 

I 
of the RRS operations trailer wall. lt consists of two doors constructed of a plywood 

fiberglass composite with a 36-ounce woven fiberglass smooth finish covered with a 

Iwhite 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 

Iprovide 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 RAS 

Ioperations trailer floor. 

I 

I 

I 

I 

I D-5 



F
I. 

R
ic

ha
rd

so
n,

 A
la

sk
a 

G
A

IS
 E

E
IG

A
 

S
ec

lio
n:

 
A

pp
en

di
x 

D
, 

R
ev

. 
i 

D
at

e:
 

F
eb

ru
ar

y 
20

03
 

P
ag

e:
 G

ot
 1

2 

A
C

T
U

A
T

O
R

S
 

LI
Q

U
iD

 
V

S
T

E
 Q

R
LJ

M
 

M
LL

 B
E

1W
E

E
N

 
C

O
M

P
A

R
T

M
E

N
T

 

D
R

U
M

 D
R

A
'M

R
 

S
L 
I)

 E S
 

(T
Y

P
IC

A
L 

2 
P

LA
C

E
S

) 

S
M

A
LL

 D
R

U
M

 
(3

D
 D

O
O

R
 

S
O

LI
D

S
 D

R
U

M
 

S
) 

S
U

P
P

O
R

T
 

l
8
S
-
O
q
G
5
.
c
d
,
 

F
R

A
M

E
 

F
ig

ur
e 

D
-2

. 
R

R
S

 W
as

te
 C

on
ta

in
er

iz
at

io
n 

S
ys

te
m

 

D
-6

 



I 
NSSII-01 

Ft. Ricflardson, Alaska GAIS EEJCA 
Section: Appendix D, Rev. i 

Date: February 2003 

I 
Each waste compartment functions independently from the other. The waste drums sit ion 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 

Iunloading of the drums (Figure D-3). The drawers are made of welded 1/8-in. thick 

31 6L stainless steel plates. Once the drums are loaded, lifting actuators in each of the 

Iwaste containerization system compartments raise the drawers to hold the drums iii a 

sealed secure position against the flanges surrounding the two openings on the bottom iof the glovebox. These two drum opening flanges are fitted with viton gaskets that form 

Ia 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 

imaximum 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 

1 
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 

Iduring the glovebox operations. The coconut shell carbon filters are designed to 

preferentially capture chloroform but will also capture other CAlS materials. The ASZM- 

TEDA carbon filters are designed to capture those high vapor pressure compounds 

such as phosgene and cyanogen chloride not captured by the coconut shell carbon 

jfilters. The last HEPA filter in the carbon filter system is designed to capture any loose 

carbon particles. 

I 

I 

I 

I 

I 
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DOUDLE DOOR-CATCH 

ACIUATORS 

SLIDE UNLOCKING 
LATCHES 

(TYPICAL 2 PLACE S) 
(TOC LOSE) 

WAS lt 
COMPARIME N T 
DOORS 

H; 

FOR UN PACK 

i E 
SIAI)ONWAS1E) 
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(TO OPE H) 

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 31 6L 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) CAlS 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 CAlS item overpacks from the RRS 

operations trailer loading platform (located outside the FIRS operations trailer) through 

the glovebox airlock station to the unpack station. Different carts are used to transfer 

different configurations of CAlS item overpacks. The carts and the tracks that form this 

overpack transfer mechanism will be constructed of 31 6L stainless steel. 

The materials of construction used for the FIRS glovebox system were specifically 

selected to be compatible with the CAlS 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 CAlS 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-galions each. 
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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 (OC) 

systems with alarm capabilities that collect and analyze air samples and provide the 

results in near real time (3 to lo 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 filter 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 transmìtter in the 

glovebox unpack station, which continuously monitors the pressure inside the glovebox 

and provides feedback to the carbon filter fan controller. 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. 

ITREATMENT REACTIONS 

iThis appendix describes the chemistry to be used during Rapid Response System 

I(RRS) treatment of Chemical Agent Identification Set (CAlS) items. 

RED Process. The reactions of the sulfur mustard occur with i ,3-dichloro- 

I5,5-dimethyihydantoin (DCDMH) in the presence of water and a chloroform/t-butyl 

alcohol solvent. The reactions are shown in Figure E-1 . In this process, DCDMH 

ireacts 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 

fsolvent) 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 

Ichlorovinyl chloroethyl sulfoxides and a small amount of 2-chlorovinyl 2-chloroethyl 

sulfide. At the 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 

Ichlorodimethylhydantoin (CDMH) and then to form dimethylhydantoin (DM1-I). The mole 

percent values shown in Figure E-1 represent the conversions of HD to products that 

Ihave been observed in laboratory studies. The products from this reaction are all 

soluble in the solvent mixture. 

I .... 
Lewisite (L) is chemically converted to a primary product by DCDMH, chlorovinylarsonic 

Iacid (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. 

I 
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I 
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The rate of reaction between DCDMI-I and HD, and L CAlS is fast: t112 .c 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 DCDMFI 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 

11Cl 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 dimethyihydantoin, 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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BLUE Process. The BLUE Process reaction is similar to the RED process reaction tor 

HD (Figure E-1), but the relative amounts of compounds formed are different. The 

major portion of the products, 2-chloroethyl dichloroethyl sultoxides 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 ot 

chlorinated ethyl vinyl sulfoxides, 2-chioroethyl 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 (t112 .c 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 RD 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. 

CHARCOAUCHARCOAL "L" Process. The sulfur mustards (HD or RS) 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 

L 
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agents. The charcoal contains pores of various sizes, which are defined as micropores 

(c20A), 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 micropores 

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 alter 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 Soxhiet 

extract from the charcoal. The analyses of the solution indicates that HD is reduced to 

less than 50 mg/L within 15 mm, 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 polychlorinated 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 

E-10 
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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 Soxhlet extracts have been found to be below 50 mg/L 

after a 30-min contact time. Therefore, these results show that after 15 mm, 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 F-ID and L on charcoal boff les 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 ¡n Figure E-5, but if L is treated, further reactions will occur in the waste 

Idrum 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 

Iand sulfones and oxidation of the nitrogen mustards to chloraI hydrate and bis-(2- 

chloroethyl)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 removal action 

alternatives evaluated as part of this Engineering Evaluation/Cost Analysis (EE/CA) for 

the treatment and disposal of the Chemical Agent Identification Set (CAlS) recovered 

from the Poleline Road Disposal Area (PRDA) site at Ft. Richardson, Alaska and Tin 

ICity, Alaska. 

I 
Except for Alternative i : No Action, al! of the removal action alternatives being 

evaluated in this EEICA rely on the use of the U.S. Army Rapid Response System 

I(RRS), a mobile platform specifically designed for handling CAlS under proper 

engineering controls. 

IThe following sections describe the methodology and the general and 

' alternative-specific assumptions used to develop the cost estimates. 

F-1 METHODOLOGY 

Generally, engineering judgment has been used to estimate the costs for the removal 

I 
alternatives being evaluated in this EE/CA. The costs for the removal alternatives have 

been classified as direct capita! costs, indirect capital costs, and contingency. Direct 

I 
capital costs are those costs directly related to the construction and implementation of 

the removal alternative. These include the costs associated with obtaining and 

Ipreparing the site where the removal alternative 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 alternative. Indirect 

Icapital costs include those for engineering and administrative expenses, as well as 

those costs associated with permits, fees, and taxes. The contingency is intended to 

icover the costs resulting from unforeseen circumstances. 

I 
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Except for Alternative i : 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 i : No Action, the CAlS items would remain in storage at Ft. 

Richardson for an indefinite period of time. lt is estimated that the direct capital costs 

for continuing storage of the CAlS 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 

EEICA. 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 CAlS 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 

RAS. 

The RAS is comprised of two trailers: an operations trailer and a utility trailer. The 

RAS operations trailer houses a glovebox where the CAlS 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 CAlS. The ARS operations trailer also houses 

a RAMAN spectrophotometer to help identify the contents of the individual CAlS items; 

a 1-gal reactor where CAlS items may be treated; and a waste containerization system 

(an integral part of the glovebox) to collect waste generated while handling CAlS 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 RAS can also operate on commercial power. Additionally, the ARS 

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 separate 

mobile laboratory that facilitates the operation of the necessary monitoring equipment 

within the RAS Operations trailer and provides gas chromatography capabilities to 

perform chemical analyses. 

Both the ARS and the MASP are Government furnished equipment. 

The home base for the ARS and the MASP is at Teledyne Brown Engineering (TBE), 

Inc., in Huntsville, Alabama. The home base for the ARS 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 RAS is used. 

F-2.1 RRS Operations 

The ARS 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 ARS and MASP. 

Mobilization/site preparation activities encompass the transportation of the RAS and 

MASP equipment, materials, and operating personnel to the site where the ARS 

operations are set to take place and also the preparation of the site where the ARS 

operations are set to take place. The time and modes of transportation required for 

mobilizing the RAS and MASP equipment and materials to the site are dependent on 

the location of the site where the ARS operations are set to take place and are 

discussed in detail under the alternative-specific assumptions. The mobilization of the 

RAS and MASP operating crew is assumed to require i day of travel by plane. lt is 
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also assumed that the mobilization of the RAS and MASP crew will be scheduled such 

that the RRS and MASP crew is present at the ARS operations site when the RRS and 

MASP equipment arrive. 

As for site preparation, all of the alternatives that rely on the use of the RAS would 

occur at U.S. Army installations. Therefore, it is assumed that the RAS would be set 

within existing buildings at such Army installations and that the extent of site 

preparation will only involve the clearing of the building or leveling of the site and setting 

up utility connections for the ARS, 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 RAS and 

MASP equipment, the completion of a baseline air monitoring program to establish 

background air monitoring conditions, and the completion of a pre-operation test, 

Setup is assumed to require a total of 33 working days, with each set of activities 

occurring sequentially. 

ARS operation activities encompass the moving of the CAlS from storage to where the 

RAS operations are to take place and the processing of the CAlS in the ARS. The 

CAlS overpacks and CAlS 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 CATS in the ARS depends on whether the removal 

alternative involves the treatment of the CAlS items that contain chemical warfare 

materiel (CWM) or whether the remedial alternative involves only the identifying, 

sorting, and repackaging of the CAlS 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 CAlS, the shipment of all of the waste generated 

from the processing of the CAlS and from the equipment decontamination activities, 

and the preparation of the RAS 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. 

IShipment of the waste is assumed to occur concurrently with these two activities. 

I 
Demobilization/site clearing activities encompass the transportation of the RAS and 

MASP equipment, materials, and operating personnel back to their corresponding 

I 
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 

I 
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 

I 
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 

I 
assumptions. The mobilization of the RAS and MASP operating crew is assumed to be 

by plane and is assumed to require i day. lt is also assumed that the mobilization of 

I 
the ARS and MASP crew will be scheduled to occur on the day after the ARS and 

MASP equipment and materials leave the site so that they may help with the site 

iclearing 
activities. 

IF-2.2 Labor 

The RAS crew is assumed to include a total of ten people: one manager/supervisor, 

Ione 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 ARS crew is assumed to be organized in teams: an 

I 
administration and support team consisting of the site manager, the quality assurance 

and health and safety manager, the maintenance support technician, and the site 

Iadministrator; and two glovebox operations teams, each consisting of two glovebox 

operators and one RAMAN/monitoring specialist. Due to the ergonomic constraints in 

loperating 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 

Irotate every 2 hours so that while one team is operating the glovebox, the other team 

I 
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outside the RRS operations traiter is standing by the emergency decontamination 

station and performing other support activities. 

lt 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, CAlS 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 half-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 all labor categories. lt has 

also been assumed that personnel will work a standard work week schedule (i.e., 

B 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 Equipment necessary to carry out the RRS operations have been 

organized into the following categories: 

s Medical Surveillance. lt 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. 

s 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. lt is assumed that two drivers will 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 

IMASP 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. 

ITravel by air for the drivers is listed separately. 

I 
RAS Usage Fees. Although the RRS is Government furnished 

fee has been developed for RRS equipment, a standard usage the to 

I 
capture the costs associated with it. The RRS usage fees are based on 

the equipment design and fabrication costs, maintenance and 

U 
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 

Iequipment, a standard usage fee has been developed for the RAS to 

capture the costs associated with this equipment. This usage fee is 

Iestimated at $2,325 per calendar day, based on the usage fees for 

commercial mobile laboratories. Icomparable 

Forklift. lt 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 

I$1,400 per calendar day, starting with the 3-day baseline monitoring and 

ending with the completion of the equipment decontamination activities 

Iduring closure. 

I. Replacement of Carbon and High Efficiency Particulate Air (HEPA) Filters. 

filters The replacement rate for the carbon and HEPA used in the RAS 

I 
ventilation filter system depends on whether the remedial alternative 

involves the treatment of the CAlS items that contain CWM or whether the 

remedial alternative involves only identifying, sorting, and repackaging of 
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the CAlS 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, 

s Decontamination Supplies. Decontamination supplies include brushes, 

decontamination solution, and other miscellaneous items required for 

decontaminating the RRS operations trailer. The costs for 

decontamination supplies are estimated at $1,100. 

s Treatment Reagents. The costs to prepare and supply the reagents required 

to treat the CAlS items containing CWM have been estimated at $21,500. 

s 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 

TyvekTM suits are estimated at $4.00 per suit. lt is estimated that each 

person will use two suits per working day while onsite. 

s 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 CAlS items that contain CWM or whether the 

removal alternative involves only identifying, sorting, and repackaging of the 

CAlS 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. 

e Waste Disposa//Ana/ysis. 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 RCAA subtitle C 

(hazardous waste) incinerator are estimated at $550 per box. lt 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). 

Air Transport of CA/S. Transportation of CAlS 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 CAlS 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 RAS operations are set to take place and on whether the remedial alternative 

involves the treatment of the CAlS items that contain CWM or whether the remedial 

alternative involves only identifying, sorting, and repackaging of the CAlS 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 
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Baltimore, Maryland, to Pine Bluff, Arkansas $ 1,350 

Huntsville, Alabama, to Pine Bluff, Arkansas $ 1,000 

lt 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 Environmental Policy Act (NEPA) are estimated at $75,000. (lt is assumed 

that an environmental assessment will be required.) 

F-12 



I 

E 

I 

I 

U 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

NSSII-01-0000-0038 
Ft. Richardson, Alaska GAIS EE/CA 

Section: Appendix F, Rev. i 
Date: February 2003 

Page 13 of 22 

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 ARS 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. lt 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. lt 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 RAS and MASP 

equipment over land and by sea is assumed to require 4 weeks, 

The ARS and MASP operating crew are assumed to travel to Anchorage, Alaska, from 

Huntsville, Alabama, the day before the RRS and MASP equipment is scheduled to 
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arrive in Anchorage. lt assumed that travel for the RRS and MASP crew to Anchorage 

will require i full day. lt 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. 

lt 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. lt is assumed that 

the RRS and MASP crew, supported by installation personnel, will 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-i 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 CAlS items from their overpack 

containers, identifying and segregating the CAlS items by their chemical contents, 

treating GAIS items containing chemical warfare agents in the RRS operations trailer 

reactor, and repackaging GAIS items that do not contain chemical warfare agents (that 

contain industrial chemicals). 

The RRS is designed to process CAlS overpacks at a rate equivalent to one per 

working day, when treating CWM GAIS items. This would require 12 working days to 

process the twelve GAIS overpacks and related items at Ft. Richardson. However, 

assuming only an 85 percent availability, the RRS operations are assumed to last 14 

working days. lt 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 ARS operations trailer equipment is assumed to take 5 working 

days, during which all of the RAS monitoring equipment will continue to operate and lab 

supplies are assumed to be required. lt 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 RAS and MASP equipment will be disassembled and 

prepared for shipment back to Huntsville, Alabama. This is assumed to require 5 

working days. lt 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 ACRA 

Subtitle C (hazardous waste) incinerator. 

F-3.1.5 Demobilization/Site Clearing. lt is assumed that, after preparing the ARS 

and MASP for shipment, the RRS and MASP crew will assist with the site clearing 

activities. 

lt 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. 

lt 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. lt 

assumed that travel for the RAS and MASP crew back to their home base will require 

i full day. 

lt is assumed that Ft. Richardson personnel will commence site clearing activities as 

soon as the RAS and MASP equipment leaves the site. lt 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. lt is assumed that, for this alternative, 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. lt 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. lt assumed that travel for the RRS and MASP crew to Anchorage will 

require i full day. lt is therefore assumed that the RRS and MASP crew will help with 

the site preparation activities. 

lt is 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-3.22 Setup. The setup of the RRS and MASP equipment is assumed to 

commence after the site preparation activities have been completed. lt 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 CAlS items from their overpack 

containers; identifying and segregating the CAlS items by their chemical contents; and 
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repackaging the GAIS items according to compatibility and hazard class, in accordance 

with the DOT requirements, for shipment offsite to a RCRA Subtitle C incineration 

facility. 

The RAS is designed to process GAIS overpacks and related items at a rate equivalent 

to one per working day when treating CWM GAIS items. This would require 12 working 

days to process the twelve GAIS overpacks and related items at Ft. Richardson. 

However, assuming only an 85 percent availability, the RAS operations are assumed to 

last 14 working days. Also, since no treatment would be taking place within the ARS 

glovebox, that would 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 will continue to operate and lab 

supplies are assumed to be required. lt 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 ARS and MASP equipment will be disassembled and 

prepared for shipment back to Huntsville, Alabama. This is assumed to require 5 

working days. lt 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 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 (RGRA) Subtitle C (hazardous waste) incinerator. 

The repackaged GAIS items containing GWM are assumed to be loaded onto a G-12 

military aircraft for shipment to the RCAA subtitle G (hazardous waste) incineration 

facility. For the purpose of estimating the costs for disposal of the CAlS items 

containing GWM, 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. 

lt is assumed that local personnel from Ft. Richardson, Alaska, will transport the CAlS 

from Ft. Richardson to Elmendorf Air Force Base (EAFB) and load the CAlS onto the C- 

12 plane. The costs for materials and equipment to transport the CAlS and load them 

onto the plane are estimated at $270. The level of effort required for loading the bAIS 

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 CAlS by C-12 aircraft is assumed to require 2 days. 

lt is assumed that personnel from the U.S. Army Technical Escort Unit (TEU) wifi be 

used to unload the CAlS and transport them to the RCRA subtitle C (hazardous waste) 

incineration facility where the CAlS items will be incinerated. lt is assumed that 

unloading and transporting the CAlS items will require six TEU personnel, two escort 

cars, and one truck. The costs for materials and equipment to unload the CAlS 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 CAlS are scheduled to arrive in 

Houston, Texas. lt assumed that travel for the TEU personnel will require one-half day 

lt is assumed that once the C-12 aircraft carrying the CAlS 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 CAlS items that same day. lt is 

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

F-3.2.5 Demobilization/Site Clearing. It is assumed that, after preparing the ARS 

and MASP for shipment, the RAS 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. 

lt 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. lt 

assumed that return travel for the RRS and MASP crew to their home base will require 

1 full day. 

lt is assumed that Ft. Richardson personnel will commence site clearing activities as 

soon as the RRS and MASP equipment leave the site. lt is assumed that the entire site 

clearing activities wilt take 2 working days. 

F-3.3 Alternative 4 

F-3.3.1 MobilizationlSite Preparation. lt is assumed that, for this alternative, the 

twelve CAlS 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 CAlS overpacks and related items to PBA (two 12-mile trips). 

lt is assumed that local personnel from Ft. Richardson, Alaska, will transport the CAlS 

overpacks and related items from Ft. Richardson to EAFB and load the CAlS overpacks 

onto the C-12 planes. This is assumed to require two loads. The costs for materials 

and equipment to transport the CAlS overpacks and related items and load them onto 

the plane are estimated at $270 per load. 

lt is assumed that local personnel from PBA will be used to transfer the CAlS overpacks 

and related items from the C-12 aircraft to the UH-60 helicopter and to unload the CAlS 

overpacks and related items from the UH-60 and transport them to temporary storage 

at PBA. lt is assumed this will consist of two loads. The costs for materials and 

equipment to unload the CAlS 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 CAlS 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 CAlS overpacks 

and related items at Pine Bluff Arsenal (PBA), is assumed to take place as part of the 

installation support. The mobilization of the CAlS overpacks and related items by C-12 

aircraft and UH-60 helicopter is assumed to require 2 days. 

lt is assumed that, for this alternative, the RRS 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 CAlS overpacks and related items are scheduled to arrive at 

PBA. lt assumed that travel for the ARS and MASP crew to Anchorage will require 1 

full day. lt is therefore assumed that the ARS and MASP crew will help with the 

unloading of the CAlS overpacks and related items and with site preparation activities 

at PBA. lt is assumed that PBA personnel will commence site preparation activities 

prior to the arrival of the ARS and MASP equipment at PBA. 

F-3.3.2 Setup. The setup of the ARS and MASP equipment is assumed to 

commence after the site preparation activities have been completed. lt is assumed that 

the RAS and MASP crew, supported by installation personnel, will set up the RAS 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 EEICA. The waste containers are assumed to be purchased 

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

F-3.3.3 Operations. RAS operation activities are assumed to commence 

immediately after the conclusion of the setup pre-operations testing activities. For this 

Alternative, the ARS operations involve unpacking the CAlS items from their containers, 

identifying and segregating the CAlS items by their chemical contents, treating CAlS 
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items that contain chemical wartare agents in the ARS operations trailer reactor, and 

Irepackaging those CAlS items that do not contain chemical warfare agents (i.e., those 

that contain industrial chemicals). 

IThe RRS is designed to process CAlS overpacks at a rate equivalent to one per 

I 

working day, when treating CWM GAIS items. This would require 12 working days to 

process the twelve GAIS overpacks and related items from Ft. Richardson. However, 

I 
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 

Ichanged four times during operations. 

F-3.3.4 Closure. The entire closure activities are expected to require 10 working 

Idays. Decontamination of the ARS operations trailer equipment is assumed to require 

5 working days, during which all of the RAS monitoring equipment will continue to 

Ioperate and lab supplies are assumed to be required. lt is also assumed that the 

wastes generated during the RRS operation and decontamination activities will be 

Ishipped offsite for disposal after the decontamination activities are completed. Once 

the decontamination activities are completed, the RAS and MASP equipment will be 

Idisassembled and prepared for transportation back to Huntsville, Alabama. This is 

assumed to require 5 working days. lt is also assumed that the carbon and HEPA 

Ifilters will need to be changed once at the end of the decontamination activities. 

The number and types of hazardous waste containers generated during Alternative 4 

are listed in Table 3-3 of the EE/GA. All hazardous wastes generated during the 

implementation 
of this Alternative are assumed to be disposed at a RGRA Subtitle C 

(hazardous waste) incinerator. 

F-3.3.5 Demobilization/Site Clearing. lt is assumed that, after preparing the RRS 

and 
MASP for transportation back to Huntsville, the ARS and MASP crew will assist 

with the site clearing activities. 

lt is assumed that a commercial carrier will transport the RAS and MASP equipment 

back to Huntsville, Alabama, over land, a distance of approximately 400 miles. This will 
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require i day. lt is assumed that the ARS and MASP operating crew will travel back to 

their home base the day after the ARS and MASP equipment leaves PBA. lt assumed 

that travel for the RAS and MASP crew back to their home base will require i full day. 

lt is assumed that PBA personnel will perform the site clearing activities and that the 

entire site clearing activities will require 2 working days. lt is assumed that the two 

office trailers will be returned on the next working day after the ARS and MASP 

equipment depart PBA. 
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B. MATERIALS ndø EOUIPMENT 1ïS 
DgSGIIpdOn òuar.tiiy Unis 

! 

1. Medical SurveUIajlce RRS/PMSP Crew. I crew 13[persor&crew iwo® ipemon si.&soo 

2. C-12 Caga Plano LoadIng/UnIoadin (one 
way I,s dudn9 moblzaVon) 

Th tupi 2IoadWmp $270 hood $1.081 

3.C12CargoPJanOFlightS(onOwayIfp,1 2 flights 3,415 mSe&thit $5.40 isa $36.902 

4. UK.SO Helicopter (during mob$zation) I U1460 I hour ïTTh /UH6&.our 
5. lempofary Storage of CAlS at ARS Site Bunker 34 days $330 /catday $11,220 

6. TnMpOrtatIØn ot ARS and WSP 
(4 tr&aa. mobffizauon and demobElizaffon) 

B traMar-tripa 400 miJes/traIer-ttlp $1 78 ¿ii YT5 

7- ARS tiaage Fees i RAS 49 cal-days $5.s /ARS-cai-day 
8. MASP Uaage Fan I MASP 49 i' $2,325 AMSPoal-day fli925 
9. Office Trauer èiWs 49 cai-dayz $55 foal-day $0 

'PT 10. Forktltt i foridill 49 cat-days $43 /cal-day 

i i . Transpon 0t CAtS from Bunker to ARS ovetpacka i triploverpack $325 /Itip 
12. Lab Suppliez Fixed 31 $1.400 'cat-day $43.400 
13. PPE (OStIA Level A) dacontaminabon M-tyS 2 aufls/wic.day $225.00 /sutt 
14. Cat8OtThEPA Raen 4 changes 5 sat/change $4.325 feet 
Is. Treaeiient Reagents tixed tump aurni 
I 6. Decontaminat)on Supp$ea ted lump zum $1 , i 00 
17. Ufilivea (EbEctiicJDleaS and Water) lixed 45 cat4aya 

J 
$50 /cal-day t 

18. Ftcatanooua Suppla tizad 35 vA-days F $100 (ak-day 9t5b 
IB. PPE (2 auits/peilørvday) 33PSdaYS 26 auits'wk-da I $4.00 mull 
20. Waate Containers 

i arum Ìump aum $10 /dnuni $10 
. S'Gallon Diurna (ataiJ 6 & jpm $1 000 /ørurn $6.000 
. 2Gal1 Dnjma i dnnn $40 /dnjm $40 
. 3GaIlon Dnjrns 12 daMns lurnç zum $50 (drum $600 
. 55-Galon Drums 9 drurTla $90 /dnjm $810 

i snc $1 .325 /SRC $1,325 
. 95GaUofl Dnjvns ID uRans kw aum $105 /dnan, $1,050 
TOTAL WASTE COP4TAINEflS lt 59.835 
21 . Waste DiaMi ,, SA4Sà N# 
. Oantambatsd Piga (or Pig Parta) (aolid. 
hazatdoua waste, dbp05al in RCA SubIRle C 
landt4l) 

30-gal. druma 405 lb/dnjti $432 /dnjn $0 

. Dunnag&Packaging Materlala (wIld. 
hazardoua waste, diapoaal In FERA Subútle C is-______--- 12 3Oial. druma ISO lWdtum $430 /dnim $5.160 _ 

malais anasis (TOLP1 -a I 
i 

sample/drum 
aaty/dmm $240 /aarnpm 

$1 

$2,880 afanEs ana 's TCLP 
free Ia 'ear 
heat ofcombust/on 

I 
I 
1 

aamWdmm 
samodnri 

$32 
$85 

/aam 
/aarnple 

$389 
$1,020 

asI Contents aampldwm $27 $324 
chemical waffn agelr (GO4S) 1 aarnçd&dmm $650 $7,800 

- Chetrücal Wartare Agents Treatment 
Reaìduaa (aquid, hazadoua waate, disposai in 
RC RA Suwle C io ,5f5qCLf), 

6 30-gal unjma 80 

_________i 
I 

b/drum $430 thrum $2,580 

l5m2iS!?L_ $1 50 /88Rpm $900 
aamot&dnirn $240 IsariØe 

heato(CC.IIÖUSNOO I aamatdmm $85 /saAnp $510 
at), ca,tenta I Ban,a'unjm $27 SI 62 
ppyflj,yfpjfaatGQ5S 1 aatrfl&dmm $3,900 

, Liquid Phosgene (liazaruous waste, dai in ACRA Subbee C Ñ,cine,ato 
I SAC 20 IWSAC 

,Q. 
$215 )labpack $215 

, Lk1uid ChIoroplorin (hazatuous waste, djS in RCAA Subtle. C S'coinerato 

I S'gai. daim (tab pack) 20 lb/drum $215 ItaS pack $215 

' Poiaon Solida (hazateoua waste, diaposal in 
RCRA Subuille C irnenatofl 

1 20.gat. drum (lab 
paSQ 

30 twdrum $21 5 liaS pack $215 

, Spent FIlters (aolld. hazardoua waate, 
dia in RCRA Subtitle C incInerator) 

10 95'galton drLzaa 200 tWdnjoi $550 /drunl $5,500 

metals nsis «OLP) p!t anaa «OLP) 
I 
I 

aarrÇIOOX 
aatnpteibox 

! 

$150 
$240 

/saniote 
/aampe 

$1,500 
$2,400 

s!L0fcombuslior 
ash 'crenls 

1 

I 
sanipifloa 
!!BS?9L_ 

$65 
$27 

/aan,Øe 
/umps 

$850 
$270 

diemta, waif&e awf,ßf I 
55'gt dmn,s 460 

_ 
a8tTe0x ?i!s, "i 

, Spent Oecontarmnafion Salubon (liquid, 
hazardous waste, c$apoaal in RCRA Subtifie C 

otpenlcs a,n 

,L,,j 
tb/drum $550 /drum $0 

i aatnol&box $1 50 /aanlpte $0 
aatnibox $240 Iy,,,,,,,, $0 

heat of c&7u$5on 
ash contents 

I 
I 

sançisox 
samptetox 

$85 
$27 /aailipE 

$0 
SO 

chemAo wahn *1t (008,4S) 
' Oecontaminacon flmaata (6qu. hazardous 

::;: in RCft Subblta C 
I 55'gal. dnjn,a 

1 SWM'b0X $6S /aampie $0 
400 tb/dojm $550 /dnjm $550 

netas anaeis TCLP2 1 aarne,x $1 50 /satrç $150 
'tca sS, (l'OLP 

beat of combustion 
I 
1 

SWT'çte.tox 
wn#Dox 

$240 
$85 

/san1p 
/aaTçle 

$240 
$85 

ash contents 
chemai wsifare ent (GGMS) 

1 

c i 

8 5SiM dnjrna 200 

samt.ox $27 /sanp $27 
$650 /,ample Seso 

, OecontauiiÑ,ated PPE and miaoetanøuua 
waste (aobd, nonhazardoul waste, dbEpOa in 
ACAA Subsea O tandtit) 

/dmm $215 ldrum $1.720 

TOTAL, WASTE DISPOSAL)M4ALYSIS . ________ 
TOTAL MATERIALS AND EQUIFMEKT ' I 

A±tachmnt F-1-il 

ia6ttet'0oM03a 
FI SaiSon, ma. GMa 64tA 

aan FI, Ret t 
oat. F 200G 

P-o. ltott2 
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APPENDIX G. 

I 
ASSESSMENT OF TRANSPORTATION HAZARDS 

IThis appendix provides an assessment of transportation hazards for Alternatives 3 and 

I4 of this Engineering Evaluation/Cost Analysis (EE/CA). 

Alternative 3 involves the transportation of single round containers (SRCs) and other 

Icontainers containing CAlS items. These SRCs would be transported from Ft. 

Richardson, Alaska, to a Resource Conservation and Recovery Act (RCRA) Subtitle C 

Iincineration 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 

IHouston, Texas. 

l Alternative 4 would involve transportation of the SRCs and other containers containing 

CAlS items that are presently in storage at Ft. Richardson to a Department of Defense 

I 
(DoD) site. The Rapid Response System (RRS) would be used to segregate the CAlS 

items based on their contents, to treat those CAlS items containing chemical warfare 

I 
materiel (CWM), and to repackage the remaining CAlS items and CWM treatment 

residues for shipment to a commercial RCRA Subtitle C incineration facility for disposal. 

IFor 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. 

IGeneral Ground Transportation Requirements 

IFor Alternative 3, the SRCs and other containers containing CAlS items would be 

transported by truck from Ammunition Supply Point Bunker D-15 in Ft. Richardson to 

IElmendorf 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 

iKetchikan, Alaska; Fairchild AFB, Washington; and Pueblo, Colorado. From Hobby 

Airfield, the CWM CAlS items would be loaded onto a truck and transported to the 

IRCRA Subtitle C incineration facility. 

I 
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NSSII.01-D000-0038 
Ft. Richardson, Alaska GAIS EEJGA 
Section: Appendix O, Rev. 1 

Date: February 2003 
Page 40110 

For Alternative 4, transportation to PBA, the SACs and other containers would be 

moved by truck from Bunker D-15 at Ft. Richardson to Elmendorf AFB. A C-12 f ixed- 

wing aircraft would transport the CAlS items from Elmendort to Michaels Army Airfield 

in Utah. The plane would refuel at Ketchikan, Alaska; Fairchild AFB, Washington; 

Buckley Air National Guard Base, Colorado; and then to Grider Field, Pine Bluff, 

Arkansas. The CAlS 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) 

personnel 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 personnel 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 cellular telephones for communication. 

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

Elmendort AFB 

Ground transportation of CWM from Ft. Richardson Ammunition Supply Point Bunker 

D-15 to Elmendorf AFB would be accomplished using a truck operated by the TEU. 

The ground transportation route starts at Ft. Richardson Building 55228 (Bunker D-16) 

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 Elmendorf AFB. The accident probability for this route is 

calculated, using a base accident rate of 2.19 x i 08 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 gravel roads. 

This yields a modified accident rate of 4.38 x 108 accidents per mile, which, multiplied 
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by the distance of 3.1 miles, yields an accident probability of 1.36 x 1 o for this 

Isegment. The base accident rate of 2.19 x 1 « accidents per mile is applied to the 

2.3 mile segment of the route along Burns Road and Davis Road, yielding an accident 

Iprobability of 5.04 x 1 08 for this segment. The accident probability for one trip along 

the entire route is 1.86 x lOE7. The accident probability for two trips along the entire 

Iroute is 3.72 x lOE7. 

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 

IHobby Airfield in Houston, Texas. Refueling stops would be made at Ketchikan, 

Alaska; Fairchild AFB, Washington; and Pueblo, Colorado. The accident rate for the 

IC-12 aircraft is 5.88 x io9 accidents per mile, based on information provided by the 

U.S. Army Safety Center. Applying the accident rate to the 815 mile segment from 

IElmendorf AFB to Ketchikan, Alaska, yields an accident probability of 4.8 x lOE6. 

Applying the accident rate to the 850 mile segment from Ketchikan to Fairchild AFB 

iyields an accident probability of 5.0 x l06. Applying the accident rate to the 991 mile 

segment from Fairchild AFB to Pueblo yields an accident probability of 5.8 x 106. 

IFinally, the segment from Pueblo to Hobby Airfield in Houston is 825 miles. The 

accident probability for this segment is 4.9 x 10.6. The air transportation accident 

Iprobability for one trip from Elmendorf AFB in Alaska to Hobby Airfield in Houston, 

Texas, is 2.1 x io. These results are summarized in Table G-1. 

1 

I 

I 

I 

I 
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Table G-1. Aircraft Accident Probability 

Alternative 3- Elmendort AFB, Alaska, to Hobby Airfield, Houston, Texas 

Aircraft Flight 
Portion 

Flight Length 
or Time of 
Flight 

(x) Accident 
Rate 

(=) Probability 
per Flight 
Segment 

(x) No. of 
Flights 

(=) Accident 
Probability 

C-12 Aggregate 
rate 

815 miles 5,88x1 OE9/mile 4.8 x lOE6 i 

Elmendort AFB to Ketchikan, AK Subtotal 4.8 x io' 

C-12 Aggregate 
rate 

850 miles 5.88x1OE9/mile 5.0 x 10.6 

5 x 10.6 Ketchikan, AK, to Fairchild AFB, WA Subtotal 

C-12 Aggregate 
rate 

991 miles 
J 

5.88x10'9/mile 

i j 
5.8 x io' 1 

5.8 X io' Fairchild AFB, WA to Pueblo, CO Subtotal 

C-12 Aggregate 
rate_____________ 

824 miles 5.88x1OE9/mile 4.9 x 106 

_____________I 

Pueblo, CO, to Hobby Airfield, Houston, TX Subtotal 4.9 x io4 

Alternate Route - Elmendorf, AK, to Houston, TX - Total Air Accident Probability 2.1 x 10 
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IAir Transportation from Elmendort AFB, Alaska, to Pine Bluff Arsenal, Arkansas 

A C-1 2 fixed-wing aircraft would be used to transport the CWM from Elmendorf AFB to 

IGrider Field, Pine Bluff, Arkansas, AD-lA. Refueling stops would be made at 

Ketchikan, Alaska; Fairchild AFB, Washington, and Buckley ANGB, Colorado. The 

Iaccident rate for the C-1 2 aircraft is 5.88 x i OE9 accidents per mile, based on 

information provided by the U.S. Army Safety Center. Applying the accident rate to the 

i815 mile segmentfrom Ft. Richardson to Ketchikan yields an accident probability of 9.6 

x 1 06 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 1 o-5. Applying the 

accident rate to the 906 mile segment from Fairchild AFB to Buckley ANGB yields an 

Iaccident probability of 1.1 x lOE5. Applying the accident rate to the 844 mile segment 

from Buckley ANOB to G rider Field yields an accident probability of 1.0 X i OE5. 

At Grider Field, the CWM would 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 1 o5 

per flight. The inflight accident rate of 3.5 x 10.6 accidents per hour multiplied by the 

Iflight time of 0.08 hour yields an inflight accident probability of 2.8 x UI7. The landing 

accident rate for the UH-60 is 7.2 x 1 o5 per flight. The accident probability for one 

Icomplete UH-60 helicopter flight from Grider Field to PBA is 1.0 x i at The accident 

I 

probability for two UH-60 helicopter flights from Grider Field to PBA is 2.0 x 1 at 

Table G-2 summarizes these results. The total air transportation accident probability 

from Ft. Richardson to PBA is 2.4 x 

I 

I 

I 

I 
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Table G-2. Aircraft Accident Probability 

Alternative 4- Elmendort AFB, Alaska, to Pine Bluff Arsenal, Arkansas 

Aircraft Flight 
Portion 

Flight Length 
or 
Time of Flight 

(x) Accident 
Rate 

(=) Probability 
per Flight 
Segment 

(x) No. of 
Flights 

(=) Accident 
Probability 

C-12 Aggregate 
rate 

815 miles 5.88 x 109/mile 4.8 x 10 2 

9.6 x 10 Anchorage, AK, to Ketchikan, AK Subtotal 

C-12 Aggregate 
rate 

850 miles 5-88 x 1OE9/mile 5.0 x 10.6 2 

Ketchikan, AK, to Fairchild AEB, WA Subtotal 1.Ox 1 OE5 

C-12 Aggregate 
rate____________ 

906 miles 5.88 x ioimii1 5.3 X i0 2 

I___________ 
______________I 

Fairchild AFB, WA, to Buckley ANOB, CO Subtotal 1.1 x iOE5 

C-12 Aggregate 
rate 

844 miles 5.88 x 109/mile 5.0 X 10.6 2 

1.0 X lOE5 Buckley ANOB, CO, to Pine Bluff, AR Subtotal 

LJH-60 Takeoff 2.7 x «iìt light 2.7 X io 2 5.4 X io5 

Inflight 12 mi.- 
150 mI/hr 
= 0.08 hr 

3.6 X 1OE5/hr 2.8 X lOE7 2 5.6 X io-i 

Landing 7.2 x 1OE5/flight 7.2 x iOE5 2 1.4 X 10 

Pine Bluff, AR, to Pine Bluff Arsenal, AR Subtotal 2.0 X ici4 

Alternate Route 2- Anchorage, AK, to Pine Bluff Arsenal, AR-Total Air Accident Probability 2.4 X ici4 
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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 

Itransport to the tIGRA 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 facility is i2.19 x io° accidents per mile. This produces an accident probability of 2.2 x i0' for 

ione trip. 

Ground Transportation at Pine Bluff Arsenal 

The ground transportation route at PBA is from the landing zone, north on Doolittle 

I 
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 

I 
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 108 accidents per mile is applied to this 3.0 mile 

Isegment of the transportation route, resulting in an accident probability of 6.57 x lOE8 for 

this segment. The Dookttle Road and Avenue 6242 segments of the route total 

I2.0 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, resulting in an accident 

Irate of 4.38 x i o6 per mile. This accident rate applied to the 2.0 mile segment yields an 

accident probability of 8.76 x 1 OE8. The accident probability for one complete trip from 

IPBA to the Exclusion Area is thus 1.53 x i o7. The accident probability tor two trips is 

3.07 x io7. 

I 

i 

I 

I 
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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 lOE5. For Alternative 4, transportation from Ft. Richardson, 

Alaska, to PBA, Arkansas, is 2.4 x iV. 

G-10 
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