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EXECUTIVE SUMMARY

Fort 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

Pacific theater or elsewhere as directed.

The Poleline Road Disposal Area (PRDA) site at Fort Richardson was first investigated
as a potential source of contamination in 1880, as part of the Army’s installation
Restoration Program for Fort Richardson. After an expanded site investigation report
was issued in February 1991, several additional investigation activities took place at the
PRDA site. Fort Richardson was later proposed for inclusion on the U.S. Environmentat
Protection Agency’s (USEPA) National Priorities List in June 1993. As a result of the
investigations at the PRDA site, a removal action was started at the site in

Septernber 1993. The removal action, which later became known as Phase |, ook
place from September through December 1983, when it was interrupted because
objects potentially contaminated with chemical warfare agent were found. Further work
at the site was postponed until the impact of the potential presence of other chemical
warfare materiel (CWM), in the form of chemical agent identification set (CAIS) items,
could be evaluated.

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

Phase Il removal action.

Fort Richardson was offically listed on the National Priorities List in May 1994.
Subsequently, in December 1994, the USEPA, the State of Alaska, and the Army
signed a Federal Facilities Agreement (FFA) under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) to address the potential sources
of contamination at the site. The CERCLA FFA addressed 46 source areas that were
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determined to pose either an actual or potential threat to human health or the
environment. The CERCLA FFA was signed shortly after the Phase Il removal action
for the PRDA site had been completed. The CERGLA FFA incorporated the ongoing
removal action work at the PRDA site as part of the work to be conducted pursuant to
the agreement.

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 Fort Richardson agreed to prepare an EE/CA for the
treatment and disposal of the CAIS items.

An EE/CA must be completed for all non-time-critical removal actions as required by
section 300.415(b)(4)(l) for the National Qil and Hazardous Substances Pollution
Contingency Plan (NCP)JThis 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 Fort Richardson. The goals of
the EE/CA are to identify the objectives of the removal action and to analyze the various
altematives that may be used to satisfy these objectives for cost, effectiveness, and
implementability. While an EE/CA is similar to the Remedial Investigation/Feasibility
Study (RI/FS) conducted for remedial actions, it is less comprehensive.

Four alternatives have been identified in this EE/CA for the treatment and disposal of
the CAIS items: (1) no action; (2) onsite treatment of the CWM CAIS items at the
Army’s Rapid Response System (RRS), which was specifically developed for the safe
handling of CAIS items, with the subsequent shipment of treatment residues and other
CAIS items to a commercial hazardous waste treatment, storage, and disposal facility
(TSDF); (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 CAIS items using the RRS, with subsequent shipment of
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treatment residues and other CAIS items for final treatment at an approved hazardous

waste TSDF. Based on the evaluation presented in this report, the U.S. Army is

recommending alternative 2 as the preferred removal action alternative.

Section 1 of the EE/CA describes the characterization of the site, including site
description and background; previous removal actions; source, nature, and extent of
contamination; analytical data; and a streamlined risk evaluation. Section 2 identifies
the removal action objectives being evaluated in this EE/CA. Section 3 discusses in
detail each of the alternatives with emphasis on effectiveness, implementability, and
cost. Section 4 provides a comparative analysis of removal alternatives, while section 5

provides the rationale for the recommended removal action altemative. Appendices
provide backup information.




Fort Richardson, Alaska CAIS EE/CA
Section: Executive Summary, Rev. 0
Date: May 1997

Page: iv of x

(This page intentionally left blank.)

QOUB 0028616



l QOUB 0028617
Fort Richardson, Alaska CAIS EE/CA
' Section: Table of Contents, Rev. 0
Date: May 1997
Page: vofx
' TABLE OF CONTENTS
I Section/Paragraph Title Page
' EXECUTIVE SUMMARY . . e e i, I
LIST OF ILLUSTRATIONS . . . .. e e e iX
l LIST OF TABLES .. ..ottt e e e ix
1 ' SITECHARACTERIZATION . ... 1-1
l 1.1 Site Description and Background . .. ........ ... ... ... ... ... ... 1-1
1.1.1 Site Location . ......... . . . . 1-1
1.1.2 Type of Facility and Operational Status ................... 14
l 1.1.3 Structures/Topography . ........ ... ... ... .. ... .. ... 1-14
1.1.4 Geology/Soil ....... ... . 1-19
l 1.1.5 Surrounding Land Use and Population . . . ............ .... 1-22
1.1.6 Sensitive Ecosystems . ...... ... .. ... ... ... . ... .. ..., 1-25
1.1.7 Meteorology . ... 1-26
' 1.2 Previous Removal ACtioNS .. ........... ..o 1-27
1.3 Source, Nature, and Extent of Contamination . . ... ............. . 1-29
1.3.1 Location of the Hazardous Substances, Pollutants, or
h Contaminants . ............ . ... 1-29
1.3.2 Hazardous Substances, Pollutants, or Contaminants
Presentatthe Site . ...... ... ... ... . .. ... ... ... ... 1-31
l 1.3.3 Physical and Chemical Attributes of the Hazardous
Substances, Pollutants, or Contaminants Estimated to Be
l Presentatthe Site ...... ... ... ... . ... ... ... ... ... 1-34
1.3.4 Target Populations Potentially Affected by the Site . ........ 1-34
‘ 14  AnalyticalData ............ ... ... . . ... . 1-39
. 1.5 Streamline Risk Evaluation ............ ... . ... . .. . . . . . . . .. .. 1-39
2 IDENTIFICATION OF REMOVAL ACTION OBJECTIVES . .............. 2-1
l 2.1  Statutory Limits on Removal Actions . ... ........... .. ... ... ... 2-1
22 Scopeof Removal Action ............. ... ... .. . 2-2
2.3  Schedule of Removal Action Activities ... ......... ... ... . . ... .. 2-2
l 2.4 Planned Remedial Activities .. ............ ... .. . . . . . ... 2-3
b
l Y




Fort Richardson, Alaska CAIS EE/CA
Section: Table of Contants, Rev. 0
Date: May 1997

Page: viofx

TABLE OF CONTENTS (Continued)

Section/Paragraph Title

3 IDENTIFICATION AND ANALYSIS OF

REMOVAL ACTION ALTERNATIVES . ... ... o,
3.1 Alternative 1: NoAction ....... .. ... . ..
3.1.1 Effectiveness . ... .. ..
3.1.2 Implementability .......... ... .. . . L.
3.1.8 oSt ..

3.2  Alternative 2: Onsite Treatment of CWM ltems and Offsite

Treatment/Disposal of Associated Hazardous Substances .. ..
3.2.1 Effectiveness . ...... ... .. i
3.2.2 Implementability .............. ... . ... L.
323 Cost ...
3.3 Alternative 3: Offsite Treatment/Disposal ..................
3.3.1 Effectiveness .......... ... ... .. .. ... ...
3.3.2 Implementability ............. .. ... . . L.
3833 Cost ..o e

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

Further Offsite Treatment/Disposal . ......................
3.4.1 Effectiveness ......... .. .. ... .. ..
342 Implementability ............... ... . . ...
343 Cost .. e

4 COMPARATIVE ANALYSIS OF ALTERNATIVES . ...............
4.1 Effectiveness . .. .. ..

4.2 Implementability
4.3 Cost

vi

...............................................

OUB 0028618

@ @
AoV
o

SN N SN AN AN G BN BN D BN IS T e AW T S EE s




Section/Paragraph

APPENDIX A
APPENDIX B

APPENDIX C

APPENDIX D

APPENDIX E

APPENDIX F

- APPENDIX G

APPENDIX H

ouB 0028619

Fort Richardson, Alaska CAIS EE/CA
Section: Table of Contents, Rev. 0
Date: May 1997

Page: vii of x

TABLE OF CONTENTS (Continued)

Title

ACRONYMS/ABBREVIATIONS

CHEMICAL AGENT IDENTIFICATION SET DESCRIPTIONS
APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS AND TO-BE-CONSIDERED GUIDANCE FOR
CHEMICAL WARFARE MATERIEL REMEDIATION AT FORT
RICHARDSON, ALASKA

ENGINEERING FEATURES OF THE RAPID RESPONSE
SYSTEM GLOVEBOX AND AIR MONITORING SYSTEM

TREATMENT REACTIONS
COST EVALUATION SUPPLEMENTAL INFORMATION
ASSESSMENT OF TRANSPORTATION HAZARDS

REFERENCES

vii



Fort Richardson, Alaska CAIS EE/CA
Section: Tabla of Contents, Rev. 0
Data: May 1997

Page: viii of x

(This page intentionally left blank.)

viii

OUB 0028620



OUB 0028621

Fort Richardson, Alaska CAIS EE/CA
Section: Table of Contents, Rev. 0
Date: May 1997

Page: ix of x
LIST OF ILLUSTRATIONS

Figure Title Page
1-1  Location of Fort Richardson ... ... 1-2
1-2 FortRichardson Map . ..., 1-3
1-3  Fort Richardson Containment Area and Vicinity . ................... ... 1-5
14 Location of Poleline Road Disposal Area Site . ..................... ... 1-7

1-5  Results of 1994 CRREL Geophysical Survey and Outline of Excavated
Areas During 1993 and 1994 Removal Actions at the PRDA Site . ... ... .. 1-12
1-6  Topographic Map of Fort Richardson and Vicinity ..................... 1-16
1-7  FortRichardson Drainage Basins .. .................. ... .. . . .. .. 1-17
1-8  Geology Around Fort Richardson ................ ... .. ... ... ... 1-20
1-9  Schematic Hydrogeologic Cross-Section of the Ship Creek Valley ........ 1-21
1-10 SoilsatFortRichardson . .......... ... ... ... .. .. . . . . . 1-23
1-11  Drinking Water Well Locations on Fort Richardson .................... 1-24
1-12  Standard Earth-Covered Semicircular Arch Magazine (Cross-Section) . . . . . 1-30
3-1 RRSOperations Trailer . ............. ... i . 3-5
3-2  Location of Building 55295 Relative to Building 55228 (Bunker D-15) ... ... 3-7
3-3  Ammunition Furnace Facility Structural Drawing ............... ... ... . 3-8

LIST OF TABLES

Table Title Page
1-1  CAIS Configuration Suspected to Be at Fort Richardson .. ............. 1-35
1-2  Selected Chemical and Physical Properties of CAIS Contents . . .. ....... 1-36
1-3  Toxicological Data of the Chemicals Potentially Present at the Site . ... ... 1-37
3-1  Expected Wastes Generated During RRS Operations for Alternative 2 . . . . 3-14
3-2  Expected Wastes Generated During RRS Operations for Alternative 3 . . . . 3-22
3-3  Expected Wastes Generated During RRS Operaticns for Alternative 4 . .. . 3-29
4-1  Comparative Analysis of Interim Removal Action Alternatives .. .......... 4-2




OuUB 0028622

Forl Richardson, Alaska CAIS EE/CA
Saction: Table of Contents, Rev. 0
Data: May 1997

Page: xofx

(This page intentionally left blank.)



OUB 0028623

Fort Richardson, Ataska CAIS EE/CA
Section 1, Rev. 0

Date: May 1897

Page: 1 of 40

SECTION 1
SITE CHARACTERIZATION

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

will be addressed under this Engineering Evaluation/Cost Analysis (EE/CA).
1.1 Site Description and Background

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

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

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

The CAIS items recovered from the PRDA site are presently stored in Building 55228

(Bunker D-15), which is located on the northern portion of Fort Richardson’s

Ammunition Storage Area A, approximately 1.5 miles northwest of the cantonment area

1-1
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(figure 1-3). The PRDA site is located approximately 4.2 miles east-northeast of
Building 55228 (Bunker D-15), and approximately 3 miles northeast from the

cantonment area (figure 1-4).

1.1.2 Type of Facility and Operational Status. Fort 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 Fort Richardson is the Alaska National Guard, which has
facilities at Camp Carroll and Camp Denali, within the installation. Other major
nonmilitary tenant activities at Fort Richardson include the Fort Richardson National
Cemetery, which belongs to the Veteran's Administration, and the Fort Richardson Fish
_Hatchery, run by the State of Alaska (Blake Publishing, 1995).

Fort 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 Fort Richardson. The Air Force portion in
the old Army Air Corps Post became Eimendorf Air Force Base.

More than 75 percent of the total land area in Fort 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 Fort Richardson occur mostly in the cantonment area and include the



QUB 0028627

ov 1o § pug § sefieg
1661 few ejeg

0 AL T NOnIes
¥OI33 SV

“CSPIRYIIY MO

915}

AJlUIOIA PUB BalY JUSWILOUE) UOSPIBYIIY MG 'E-| ombiy

i
> ozt

$881 '8 AN OEG-0006 198kud 'Y BO-SEYIYD OM AUYLSH i ysiedutiy g o sdo) sainog

. 13341 3905
~ — |~ +

0OSZ oSEL O

{ .

NGRS
NOSUUYHOW id ——

NMOHS SSNIGUNG 17¥ LON 310N
SHIVHL OVOHHYY ——
SONYLIM

aN3oa

J1¥3S 0L LOH ¥ NOILYIOY

£ a
.QQ« n.mV

K=




OUB 0028628

Fort Richardson, Alaska CAIS EE/CA
Section 1, Rev. 0

Date: May 1997

Page: 7 of 40

“—,%g Bullding 55228 §
== (Bunker D-15)

e bt S

=" ,_-f; ForelRi

e S :
omesitet Back -

LR

R ULY T
(A"

1 112 0 1 2 3 STATUTE MELES

1 172 (] 1 2 3 MAUTHICAL MILES

Figure 1-4. Location of Poleline Road Disposal Area Site Relative to
Building 55228 (Bunker D-15)

1-7



ouB 0028629

Fort Richardson, Alaska CAIS EE/CA
Saction 1, Rev, 0

Dats: May 1997

Page: 8 of 40

following: vehicle maintenance, general equipment and building maintenance, pest

control and grounds keeping, photographic processing, printing, dry-cleaning, drinking i
water treatment, water quality and petroleum analysis, heat and electrical power
generation, and dental and medical services. Additionally, there are three waste
incineration facilities at the installation: one for the incineration of classified waste
(Building 36013), one for the incineration of pathological waste (Building 47811), and
one a}nmunition deactivation furnace for the destruction of small arms munitions
(Building 55295). There are also several former construction and sanitary landfills
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
Fort Richardson and are collectively considered as one large landfill. 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 Fort Richardson’s Part B permit application under RCRA, a total of 120 solid
waste management units (SWMUs) were identified [U.S. Environmental Hygiene
Agency Amy (USAEHA, 1991)]. On 29 March 1991, Fort Richardson entered a RCRA
Federal Facilities Compliance Agreement (FFCA) for the implementation of corrective
actions to some of the SWMUs.

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

23 June 1993 [58 Federal Register (FR) 34018] and was officially listed on the NPL on
31 May 1994 (59 FR 27989). On 5 December 1994, the U.S. Environmental Protection
Agency (USEPA), the State of Alaska, and the Army signed a Federal Facility
Agreement (FFA) under the Comprehensive Environmental Response, Compensation
and Liability Act (CERCLA). The CERCLA FFA addressed 46 contamination source
areas that were determined to pose either an actual or potential threat to human health
or 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

1-8
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actions necessary to protect the human health, welfare, and the environment may be
implemented (USEPA, 1994).

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

U.S. Army and the State of Alaska. The remaining source areas were grouped into four
categories of operable units based on the amount of available information about the
source area; the type of contamination; the geographic location and characteristics of
the source area; and the affected media, potential for migration, exposure pathways,
and target receptors. However, though some of the source areas would be addressed
under a parallel-track program, upon completion of the investigations required under the
U.S. Army and State of Alaska agreement, the response actions selected would be
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 1990, as

part of the Army’s Installation Restoration Program for Fort Richardson. Based on
information provided by a former soldier who served at Fort Richardson during the

1-9
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1950s, and on a 1954 Corps of Engineers map that appeared to confirm the soldier's
account, an area along Poleline Road in Fort Richardson was identified as a site where
waste disposal activities might 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 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 the environment, but that the releases did not pose an immediate threat to
persons living or working near the site that would warrant an immediate response, such
as a removal or emergency action. The report recommended instead that a phased
Remedial Investigation/Feasibility Study (RI/FS) [as defined in the National Qil and
Hazardous Substances Pollution Contingency Plan (NCP)] be conducted at the site
(USATHAMA, 1991).

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

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

chemical warfare agents were found.

The Phase | removal action was interrupted when two sealed containers (known as
pigs), used for packaging CAIS, were found in one of the trenches. At that point, the
two pigs were overpacked and sent to Building 55228 (Bunker D-15) for storage,

1-10
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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.

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

a. The excavation, removal, and disposal of chemical waste, waste
containers, and debris from Areas A-3 and A-4 of the PRDA site (the two

trenches previously excavated are located within these two areas).

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

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

C. The removal and temporary storage of any potential CWM item uncovered

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

1-11
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d. The collection and analysis of soil samples to define the extent of
excavation and removal of contaminated soils, and to define the disposal

options.

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

and extent of groundwater contamination.

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

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

~ The CERCLA FFA was signed shortly after the Phase |l removal action for the PRDA

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

March 1995 (USEPA, 1994).

In May 1995, USACENPD published a draft EE/CA for the treatment and disposal of
two soil stockpiles that resulted frem 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).
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On June 5, 1995, OHM and USACENPD remobilized to the PRDA site to conduct a
Phase Il removal action to decontaminate the rocks stored at the PRDA site stockpile

storage area.

Current activities at the remediation site include preparation for soil pile remediation and
preparation of associated environmental documentation (USACENPD, 1995b, and
Gardner, 1996a).

1.1.3 Structures/Topography. Fort Richardson encompasses approximately

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

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

The general drainage flow at Fort 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

Building 55228 (Bunker D-15) is located, drains into the Eagle River basin, while the
southern half of Ammunition Storage Area A and most of the cantonment area drains

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

are paved.

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

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

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

The alluvial fan complex starts at the Chugach Mountains and slopes downward,
thickening as it extends to the west and northwest. The upper portion of the alluvial fan
complex is comprised of thin, well-bedded and well-sorted gravel deposits, between

30- and 100-foot thick. The gravel grades into sand as the alluvial fan complex extends
to the west. Underlying the surface gravel is a 60- to 200-foot thick layer of clay and silt
interbedded with fine sand known as Bootlegger Cove Clay. Beneath this layer of clay
and silt is another layer of sand and gravel, 100- to 200-foot thick, that constitutes the
main aquifer in the Anchorage area. The Bootlegger Cove Clay, acts as a confining
layer between the two gravel layers which, in combination with the downward slope of
the alluvial fan complex, creates an artesian effect on the lower gravel aquifer.
Groundwater flow in this confined aquifer is generally to the west and northwest.

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

Underlying the lower gravel aquifer is a thick layer of poorly sorted glacial deposits that

extend all the way down to bedrock (U.S. Army Garrison, Alaska, 1994).
Figure 1-9 shows a schematic hydrogeologic cross-section of the Ship Creek Valley

near the Fort Richardson power plant, which is 1.5 miles southeast from Ammunition

Storage Area A.
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Two principal aquifers have been defined in the Anchorage-Eagle River area; a
shaliow, unconfined aquifer composed of giacio-fluvial deposits and a deeper,
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 laterai extent of this layer is not known
(USACENPD, 1995b).

Although Anchorage is in a seismic zone, no faults run through Ammunition Storage
Area A (Gardner, 1996b). The soils at Fort Richardson generally consist of two main
types: Rockland soil and Rockiand loam (figure 1-10). The Rockland soil is comprised
mostly of a rocky cobble material, but it may also include poorly to well-drained, very
gravelly material. Rockland soil is found mainly in the southwestern portion of the
installation in mountainous regions, ice fields, and non-vegetated areas. The most
abundant soil type at Fort Richardson, however, is Rockland loam, which fills the

- depressions and drainage basins in the iowlands. Rockland loam is comprised of
well-drained silt loam and peat layers overlying layers of gravelly or sandy ioam
(USATHAMA, 1983).

1.1.5 Surrounding Land Use and Population. The areas around Fort Richardson
are mostly undeveloped woodlands. Eimendorf Air Force Base resides to the west of
Fort Richardson, across from Ammunition Storage Area A. Otter Lake, which is less
than 0.5 miie away, is used for recreational purposes (USATHAMA, 1983). There is a
lodge along the northern shore of Otter Lake [within 1 mile of Building 55228

(Bunker D-15)], and there are Boy Scout cabins on the south shore of the lake [within
0.5 mile of Building 55228 (Bunker D-15)).

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

The population within the Anchorage Municipality is about 211,000 residents
(USATHAMA, 1993). The population of the community of Eagle River at the time of the
1990 census was about 6,000 residents [Municipality of Anchorage (MOA), 1993 (as
cited in U.S. Army Garrison, Alaska, 1994)]. During daylight working hours there are
about 5,300 military personnei and about 10,690 civilian employees and military
dependents at Fort Richardson (USATHAMA 1993). There are approximately 12
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 Fort Richardson
[Reynolds, 1984 (as cited in USACENPD, 1994a)].

1.1.6 Sensitive Ecosystems. The type of wildlife found at Fort Richardson is
determined by the different habitats and the seasons (USATHAMA, 1983). The
different types of habitats that may be found at Fort Richardson inciude 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 wildiife species present at Fort Richardson are large mammais and birds;
they consist primarily of moose, bear, Dall sheep, swans, and waterfow!

(USATHAMA, 1983).

The most prominent wetlands at Fort 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 importaﬁt 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
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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
southérn end of the Eagle River Flats. No wetiands 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 saimon (USACENPD, 1994a). Ship
Creek also supports stockeye and coho salmon, rainbow trout, and Dolly Varden
(USACENPD, 1994a). Additionally, several other species of trout and nongame
species of fish reside in lakes, ponds, and streams throughout the installation
(USATHAMA, 1993). The State of Alaska operates a fishery within the boundaries of
Fort Richardson, near Ship Creek, about 2.5 miles south from Building 55228
(Bunker D-15).

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

1.1.7 Meteorology. Fort 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 inches,
with the heaviest period of rain being from July through September. The average
rainfall for this 3-month period is close to 7 inches [Alaska Environmental Information
and Data Center (AEIDC), 1989 (as cited in U.S. Army Garrison, Alaska, 1594)].
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The prevailing winds in the Fort Richardson area are from the south, although northerly
winds may occur between September and April as a result of shallow cold air masses
from the north that displace the less dense southerly flow. However, even during this
period, the prevailing wind direction at the top of the nearby mountains is still from the
south. Temperature inversions, which contribute to the buildup of air pollutants, occur
in the Fort Richardson area about 60 percent of the time; and are accompanied by low
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

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
CRREL performed a geophysical survey in early 1994, and OHM completed the
removal action in Qctober 1994.

- Geophysical surveys by ESE in 1990 and CRREL in 1994 were conducted to help
locate disposal areas within the PRDA. The surveys identified significant anomalies
consistent with trenches and buried waste in four areas at the PRDA. Two of these
areas (Areas A-3 and A-4) showed the greatest evidence of buried waste and trenching
including possible stacked canisters or cylinders. These areas were selected for further
investigation and removal actions, which were conducted in 1993 and 1994. Figure 1-5
shows the results of the geophysical survey conducted by CRREL in 1994 with outlines
of the areas 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.
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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 southeast of
the site on Barrs Boulevard in lined, plastic-covered piles surrounded by berms. The
stockpile area is currently fenced. Rocks that were separated from the soil were also

stored in the same fenced stockpile area.

Following the removal action completed in October 1994, the current condition of the

PRDA can be summarized as follows:

. Trench Areas A-3 and A-4 have been 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 chiorinated solvents: 600 mg/kg
thichloroethylene, 100 mg/kg perchioroethylene, 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.

. Soils exceeding the above action levels are stockpiled southeast of the
main disposal area. The stockpiles are lined, covered, bermed, and

fenced and will be remediated under a separate contract.

. 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.
. Areas A-1 and A-2 have been fenced and covered with a total of

approximately 3 foot of soil. These areas have not been excavated. Soil

boring samples revealed low levels of solvents.
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. Eleven monitoring wells exist at the site. Seven wells are screened in the
upper water-bearing zone (MW-2, -3, -4, -5, -8, -10, and -11), and four are
screened in the deep fractured bedrock aquifer (MW-1, -6, -7, and -9).

Both water-bearing zones contain chlorinated solvents.

. 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 availabie information about the location, type, and
attributes of the contaminants present or potentially present at the site, as well as

identifies the population that potentially could be affected.

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

Building 55228 (Bunker D-15) consists of an Army standard earth-covered semicircular
arch steel magazine. The building is constructed of corrugated steel plates bolted
together and attached to a reinforced concrete foundation (figure 1-12). The steel layer
is covered by a 6-inch sand filter layer and by a minimum 2-foot thick earthen cover.

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

removed from the PRDA site.

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

entry.

1.3.2 Hazardous Substances, Pollutants, or Contaminants Present at the Site.
During the Phase | Removal Action, several small empty amber jars (at least 20) were
found during the excavation of Trench A. The jars had legible print on the outside

- which read “HD - TOXIC GAS SET M1.” Specification sheets for M1 pigs were also
found. Two pigs containing CAIS were subsequently found in Trench B (USACENPD,
December 1994). Analysis of samples collected from the soil excavated from
Trenches A and B during the Phase | Removal Action confirmed the presence of
adamsite (DM) at the site (USACENPD, 1994b).

During the Phase If Removal Action, nine full or partially full glass bottles labeled

“HD- TOXIC GAS SET M1;" one glass vial with a stopper (no comment as to whether it
was empty or full); one amber bottle, 8-inches tall and 3-inches in diameter; one amber
bottle, 24-ounce volume, with a small amount of clear liquid; five empty, unmarked,
clear bottles, and various pigs (six empty and four full) were recovered from the PRDA
site (USACENPD, 1994b).
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Soil samples collected during the Phase Il Removal Action were analyzed for HD,
1,4-dithiane, 1,4-thioxane, and lewisite. None of these compounds were detected
(USACENPD, 1994b).

The results of an inventory of Building 55228 (Bunker D-15), where the CAIS items are
presently stored, listed the following items (Briefing, ND):

a. Seven single round containers (SRCs), each holding one intact pig. One
of the SRCs also contained an empty bottle marked CN (tearing agent),
but this bottle was subsequently removed from the SRC, decontaminated,
and repackaged in one of three laboratory sample containers (LSCs) also
in storage at the bunker. Moreover, one of the SRCs also contained a
damp piece of cloth; this piece of cloth was removed, decontaminated,
and repackaged in an 85-gallon drum, which was subsequently sent
offsite for disposal.

b. Three LSCs, one containing five 3.5-ounce empty mustard bottles, 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 five empty 3.5-ounce mustard bottles.

cC. Two metal buckets, one containing fifteen empty mustard bottles, and the
other one empty, which was used to decontaminate the damp cloth
removed from the SRC. All of the mustard bottles were decontaminated
and tested for the presence of mustard. The contents of these two
buckets were repackaged in an 85-gallon drum and sent offsite for

disposal.

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

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

Based on the presence of DM in soil samples collected during the Phase | Removal
Action, and the presence of an empty bottle marked CN among the items inventoried in
Building 55228 (Bunker D-15), another possibility is the K955 CAIS. According to the
description of the K955 CAIS (PMCD, 1995), each K955 CAIS consists of seven

- 4.0-ounce glass bottles. Four of these glass bottles contain 90 cubic centimeters of
activated charcoal, each, on which 25 miliiliters of agent is adsorbed. Of these four
glass bottles, two contain mustard (HD), one contains Lewisite (L or M-1), and one
contains chloropicrin (PS). Of the three bottles remaining in the K955 CAIS, one
contains 6 grams of triphosgene, a simulant of phosgene (CQ); one contains 15 grams

of CN; and one contains 15 grams of DM.

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

48 Pyrex™, flame sealed ampules; 12 containing a 5 percent solution of mustard agent
(H) in chloroform, 12 containing a 5 percent solution of L in chloroform, 12 contaihing a
50 percent solution of PS in chloroform, and 12 containing neat CG. Each ampule
contains approximately 40 milliliters of the corresponding solution.
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The lack of a detailed inventory of the CAIS items recovered from the PRDA site, and
the apparent discrepancies in the available information, as previously discussed, make
it reasonable to conclude that any or all of the three possible CAIS configurations could
be in storage in Building 55228 (Bunker D-15) at Fort Richardson. Table 1-1 provides a
brief summary description of each of the three CAIS configurations thought to be in

storage. Detailed descriptions of these CAIS can be found in appendix B.

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

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

1-34



OUB 0028655

Fort Richardson, Alaska CAIS EE/CA
Section 1, Rev. 0

Date: May 1997

Page: 35 of 40

Table 1-1. CAIS Configurations Suspected to be at Fort Richardson

Chemical CAIS Set K941 CAIS Set K951/K952 CAIS Set K955

Mustard (H, HS or HD) 24 bottles, 3.5 oz each 12 ampules with 2 bottles, with 25 mL

pure (neat) mustard 2mL in 38 mL adsorbed in 90 cc of
chloroform solution charcoal each
(5% concentration)
Lewisite (L) 12 ampules with 1 bottle, with 25 mL
i 2mLin 38 mL adsorbed in 90 cc of
chloroform (5% charcoal
concentration)

Chloropicrin (PS) 12 ampules with 1 bottle, with 25 mL
20mLin 20 mL adsorbed in 90 cc of
chloroforrn (50% charcoal
concentration)

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

Triphosgene 1 bottle, 6 grams

Chioroacetophenone 1 bottle, 15 grams

(CN)

Adamsite (DM) 1 bottle, 15 grams

- Notes:
CAIS = chemical agent identification set
mL = milliliters
oz = ounce

Source: Chemical Agent Identification Sets Information Package, PMCD, 1995,
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Table 1-2. Selected Chemical and Physical Properties

of CAIS Contents

OUB 0028656

Vapor
Density Freezing  Boiling
(Referenced Point Paint Hydrolysis Solubility
Agent to Air) (*C) (°C) Rate Persistence QOdor in Water
Sultur Mustard (HD) 5.5 1310 14 21510 97%complete  Long-1.5- Garlic 1g/l
217 in27 min. at several days
ambient to years
temperature
Levinstein mustard 54 1010 15 217  Very rapid Long Garlic Slightty
(H soluble
Lewisite (L) 7.2 -44.7 169.8 Rapid Short Geraniums 0.05 g/L
Chloropicrin (PS) 5.7 -64 112 - - - 0.18 ¢/
100g
Phosgene (CG) 1.38 ¢/mL -118 7.6 Complete in Short Rotting fruit 0.3 g/L
<20 seconds. or hay
Hampered by
low solubility.
Chloroacetophenone 53 56.5 247 Slow Hours and Apple Insoluble
(CN) days blossoms,
irritating
Adamsite (DM) Forms little 195 410 Slow Short Odorless Insoluble
vapor
Chloroform 4.13 -63.5 61 _ Rapid Sﬂon Ether-like Insoluble
Notes:
CAIS = chemical agent identification set

g/L
g/mL

grams per liter
grams per milliliter

Source: Chemical Agent Identification Sets Information Package, PMCD 1995.
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Table 1-3. Toxicological Data of the Chemicals Potentially Present at the Site

Chemical

Type of Agent

Primary Target
Organs

Acute Effects

Chronic Effects

Chemical Warfare Materiel:

Sulfur mustard

Lewisite

Hazardous Chemicals:
Phosgene

Chloropicrin

Blister agent
{vesicant)

Blister agent
(vesicant)

Choking agent

Tear Agent
{lacrimator)

Acute: skin, eyes;
Chronic: lungs,
hematopoietic
system

Acute: skin, eyes;
Chrenic: lungs

Acute: lungs,
mucous membrane,
skin, eyes

Chronic; same

Acute: eyes,
respiratory syslem;
Chronic: pulmonary
system

Skin LD50 - 100 mg/kg; oral LDy, -
0.7 mg/kg; Odor threshold -
0.0006 mg/m?; effects include skin
penetration, swelling, reddening;
inflammation of conjunctiva and
cornea; Systemic effects include
bronchitis, diarrhea, apathy; near
toxic levels cause damage to bone
marrow

Inhalation LC,, - 1,200 to
1,500 mg min/m? severe damage to
eyes; blistering, burning of skin

Inhalation LCs, - 3,200 mg/m? Odor
lhreshold - 0.5 ppm; 2 ppm is
immediately dangerous, causing
respiratory failure; skin contact results
in burns; conjunctivitis

Odor threshold - 0.0073 mg/L

(1.1 ppm); 0.3 ppm for few seconds
result in eye, skin irritation; 15 ppm
intolerable due to irritation effects;
120 ppm for 30 minutes could result
in death from pulmonary edema
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the mouth, throat, skin,
respiratory tract and
leukemia; may cause birth
defects

Chronic lung impairment;
suspected human carcinogen

Increased susceplibility to
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Table 1-3. Toxicological Data of the Chemicals Potentially Present at the Site (Continued)

Primary Target
Chemical Type of Agent Organs Acute Eflects Chronic Effects
Hazardous Chemicals (Continued):
Chioroacetophenone Tear Agent Acute - eyes, skin, High concentrations result in No reported effects
{lacrimator) lung; conjunctivitis and corneal damage;
Chronic - respiratory  low concentrations result in irritation
system of eyes and upper respiratory system
Adamsite Vomiting Agent  Acute: respiratory tnhalation LC,, - 11,000 mg/m?; Dermatitis. Little indication of
(sternutators) system, eyes causes sneezing and nasal pain, other cumulative toxic effects
coughing, nausea at concentrations due to repeated exposures.
as low as 0.75 mg/m? vomiting Tclerance builds over time.
Chloroform N/A Acute: eyes, skin, Headaches, dizziness and stupor, Headache, mental confusion,
fungs; nausea and vomiting. Severe loss of balance, dermatitis.
Chronic: respiratory  cverexposure may cause muscular
system incoordination, unconsciousness and

death. LD, oral-808 mg/kg LC,,
inhalation - 28 g/m®

Notes:

LCy,, = Lethal Concentration 50%

LD,, = Lethal Dose 50%

OSHA = Occupational Safety and Health Administration
PEL = permissible exposure limits

Source: Chemical Agent Identification Sets Information Package, PMCD 1995.
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Most likely targets to be affected in the event of a release are fauna in the general area
of the release and any humans (workers) close enough to the area to inhale vapors and
gases resulting from a release. Given the small amount of material in storage,
groundwater and surface water contamination would be expected to be below detection
limits. Solil (or concrete) contamination would be limited to the immediate area of the

release.
1.4  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.

1.5 Streamline Risk Evaluation

In general, long-term threats to the general public and ecological receptors would result
~ from continuous releases of hazardous substances over time, resulting in downgradient
or down-wind concentrations that are potentially hazardous. Because of the low
volume of chemicals in the CAIS being stored at Fort Richardson, a CAIS 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 CAIS materials would be limited to short, one-time exposures to nearby
receptors, presumably workers associated with activities at Fort Richardson. In order to
understand the potential toxic effects associated with a one-time exposure, it is
necessary to know the concentration of the chemicais in the CAIS bottles and ampules
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
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and concentrations of the different chemicals in the ampules based on available
information. Table 1-1 summarizes potential configuration and concentration of the

different chemicals in the ampules.

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

as listed in table 1-1.
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SECTION 2
IDENTIFICATION OF REMOVAL ACTION OBJECTIVES

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

this report, within the context of CERCLA’s statutory limitations for such actions.

21  Statutory Limits on Removal Actions

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

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

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

removal action objectives include:

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

. Treat any hazardous substances, pollutants, or contaminants in the CAIS
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

General schedule for removal activities will be dependent on the alternative chosen.
The schedule will include both the start and completion time for the non-time-critical
removal action, as well as the schedules for public meetings and public comment period
on the EE/CA. The response activity itself is expected to take less than 3 months, once
initiated. All CAIS-related response activities would be completed prior to final
remediation of the PRDA site at Fort Richardson.

An anticipated schedule would consist of a general, informational public meeting in
Spring 1997, to inform the public that this response action is being considered. The
EE/CA is scheduled to be submitted shortly thereafter and will be followed by another
public meeting held for the express purpose of discussing the EE/CA contents. A
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notice of availability of the EE/CA and the administrative record file for public comment
and inspection, respectively, along with a brief description of the contents of the EE/CA
will also be published in a major focal newspaper. A 30-day public comment period will
ensue. After all public comments have been considered, a written response to
significant comments received during the public comment period will be inciuded in the
administrative record file. An action memorandum or Record of Decision (ROD) will be
prepared by the U.S. Army and USEPA Region X, in consultation with the State of
Alaska Department of Environmental Conservation. Activity relating to this EE/CA must

begin within 6 months of the signing of the action memorandum or ROD.

2.4 Planned Remedial Activities

The RI/FS for the PRDA site required by the CERCLA FFA for Fort Richardson is
complete. The alternatives being evaluated address primarily the soil and groundwater
contamination with volatile organic compounds, and include various soil vacuum

_ extraction technologies and groundwater pump and treatment systems (USACENPD,
1995a). The remediation of the soil stockpiles resulting from the Phase |I removal
action conducted by OHM in 1994 will consist of treatment by low-temperature thermal
desorption, and wili take place sometime during the Summer of 1997 (Gardner, 1996a).
A draft final ROD for the final remediation of the PRDA site is expected by

Summer 1997 (Warnock, 1997).
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SECTION 3
IDENTIFICATION AND ANALYSIS OF
REMOVAL ACTION ALTERNATIVES

This section identifies four alternatives and provides descriptive narrative on each
alternative. The four alternatives are: (1) no action, (2) onsite treatment of CWM with
the Army’s Rapid Response System (RRS) with subsequent offsite final treatment
(incineration)/disposal (3) onsite repackaging using the RRS with subsequent final
treatment (incineration) at an offsite facility, and (4) offsite shipment to a DoD facility for
treatment of CWM with the RRS with subsequent shipment for final offsite treatment
(incineration)/disposal. The Applicable or Relevant and Appropriate Requirements
(ARARSs) 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 CAIS items would
remain in storage in Building 55228 (Bunker D-15), pending the final selection of
remedy for the PRDA site (Operable Unit B). This alternative would require that
alternatives for the treatment and disposal of the CAIS items in storage at

Building 55228 (Bunker D-15) be developed sometime in the future.
3.1.1 Effectiveness. Overall protection of human health and the environment.

Building 55228 (Bunker D-15) provides adequate protection for the storage of the CAIS

items. The CAIS items are properly overpacked in containers that are compatible with
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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. Building 55228 is not located within 200 feet of a fault, nor is it located

within a 100-year floodpiain.

Compliance with ARARSs, and other criteria, advisories, and guidance. CAIS items have
been in storage in Building 55228 (Bunker D-15) since October 1993 and would remain
in storage until the final remedial action is implemented for the PRDA site (Operable
Unit B). This continuing storage does not comply with the RCRA storage requirements
in 40 CFR 268.50, which authorizes the storage of hazardous waste “solely for the
purpose of accumulation of such quantities of hazardous waste as are necessary to

facilitate proper recovery, treatment, or disposal.”

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

Building 55228 (Bunker D-15) would only be an interim measure that would continue
only until the final remedial action is implemented for the PRDA site (Operable Unit B),
it is not required to meet CERCLA’s requirements for iong-term effectiveness and
permanence. However, the final remedial action alternative selected for the PRDA site
would still have to address the criteria for iong-term effectiveness and permanence with

respect to the remediation/disposal of the CAIS items.

Reduction of toxicity, mobility, or volume through treatment. This altemnative wouid not
Involve any treatment. It refies on containment and institutional controls as a way to
reduce the mobility of the hazardous substances, poliutants, or contaminants of .

concern.
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Short-term effectiveness. Building 55228 (Bunker D-15) and the institutional controls
currently in place for the storage of the CAIS items would adequately protect the human
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). However, the United Nations-sponsored
Chemical Weapons Convention (CWC) signed by the U.S. in 1993, and just ratified by
the Senate, requires the destruction of the CAIS items within 10 years after the original

recovery.

3.1.3 Cost. The direct capital costs for continuing storage of the CAIS at Fort
Richardson amount to approximately $300 per day. Given the open ended nature of
this alternative, no present-worth cost estimate could be developed. However, this
alternative provides only a temporary measure, and would require that a permanent
remedy, presumably different from the other remedial alternatives being evaluated in
this EE/CA, be developed sometime in the future. At the present time, there is no
basis, to believe such an altemnative 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 CAIS items containing CWM to

generate treatment residues with reduced toxicity for safer handling, transport, and
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ultimate disposal. It also would involve offsite commercial treatment/disposal of CWM
treatment residues, and offsite commercial treatment/disposal of other hazardous

substances, pollutants, or contaminants.

This alternative would involve the use of the Army’s RRS, which is a mobile platform for
handling CAIS items under proper engineering controls, that is presently being tested
by. the Army at Deseret Chemical Depot (DCD) in Utah. The RRS is comprised of two
trailers: an operations trailer and a utility trailer. The CAIS items are handled in the

RRS operations trailer (figure 3-1).

In the RRS trailer, engineering controls are provided by a negative pressure glovebox
system that is ventilated to a carbon filter system to control toxic emissions. Within the
glovebox, there is an unpack station that provides sufficient space to unpack and
handle the CAIS items; a fiber optic probe for a Raman spectrophotometer: racks to
facilitate the sorting of the CAIS items; a 1-gallon reactor to treat those CAIS items
containing chemical warfare agent; and a waste containerization system that

~ accommodates two 30-gallon drums to collect the waste generated during the
operations. The RRS operations trailer is also equipped with a loading system to
facilitate the loading of the CAIS item overpacks into the glovebox; air monitoring
equipment to monitor the operations; a Raman spectrophotometer to faciiitate the
segregation of the CAIS items based on their contents; uninterruptible power supply to
prevent the loss of engineering controls and critical data in the event of power failure;
and environmental controls to ensure proper and comfortable operating temperatures
and humidity for operators and equipment, respectively. A detailed description of the
engineering features of the RRS glovebox and air monitoring system are provided in

appendix D.
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The utility trailer contains two diesel powered generators (one primary and one backup)
to supply the RRS with all necessary electrical power, although the RRS can also
operate from available commercial power. The utility trailer also houses a storage
refrigerator to store treatment reagents, analytical calibration standards, and

environmental samples, as required.

Thé RRS is supported by a Real-Time Analytical Platform (RTAP), a separate mobile
laboratory that supports the operation of the necessary air monitoring equipment within
the RRS operations trailer. The RTAP is equipped with a gas chromatograph (GC) for
the analysis of air samples collected in sorbent tubes, if required. Depot Area Air
Monitoring System (DAAMS) sorbent tubes are used within the RRS operations trailer
to collect ambient air samples. These sampies are then analyzed in the RTAP if there
Is a need to confirm an alarm from a near real-time air monitoring device or to establish

a historical background profile of the operations.

~ The RRS operations trailer, the utility trailer, and the RTAP would be set up in Building
55295, just outside of Ammunition Storage Area A (figure 3-2). Building 55295 is a
Butler-type building that houses the small round ammunition deactivation furnace at
one end (figure 3-3). The furnace occupies approximately one-third of the building. No
ammunition disposal activities would be undertaken during RRS operation. The
remainder of the building, which houses empty shell casings, is basically an open
structure with a concrete floor sloping to a french drain. There is a 3-inch dike

surrounding the entire concrete area of the building.

Building 55295 is surrounded by a gravel perimeter between 18 and 36 feet in width. A
chain-link fence with a concertina-wire top surrounds the gravel area. There is only one
access gate which is kept locked. The area outside the Building 55295 perimeter is

tree-covered, and Ammunition Storage Area A is the closest location for personnel.
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Figure 3-2. Location of Building 55295 Relative to Building 55228 (Bunker D-15)
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A railroad track runs within 100 yards of the facility; however, this track is seldom used.
No personnel work is performed near Building 55295, where the RRS would be housed,
unless the ammunition deactivation furnace is operating. When the furnace is
operating, there are approximately four personnel operating the furnace.

Building 55295 is not located within 200 feet of a fault nor is it located within a 100-year

floodplain.

A waste staging area would be set up within Building 55295 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 formed from
polyethylene sheeting wrapped around structural material to form a dike. Plywood
ramps would be used, if needed, to facilitate the movement of waste drums into the
staging area over the dike wall. Different diked areas would be used to separate

containers holding incompatible materials.

_ Under Alternative 2, the SRCs would be transported by pickup truck, one at a time, from
Building 55228 (Bunker D-15) to Building 55295. The pickup truck would be escorted
by security personnel in a second vehicle. Once the SRC arrives at Building 55295, it
would be transported inside the building by the pickup truck and ioaded onto a transport
cart at the RRS operations trailer loading platform, using a jib crane. The SRC would
then be moved into the RRS glovebox airlock, where it would then proceed to the
unpack station. There, the SRC would be opened and the SRC would be removed
from the glovebox, through the airlock. Should there be any evidence that the pig has
leaked material into the SRC before the SRC is removed from the glovebox, it would be
decontaminated with either a 5-percent solution of sodium hypochlorite in water or with
a freshly made solution of 1,3-dichloro-5,5-dimethyihydantoin (DCDMH) in a
chloroform/t-butyl alcohol/water solvent. Once the SRC is removed from the glovebox,
the pig wouid be opened using a pig cutter, an industrial cutter, or manual tools to

unbolt the end cap of the pig. The CAIS items would then be removed from the pig.
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Some CAIS items may be found packaged inside cardboard tubes or metai cans. The
tubes or cans may or may not be contained within the metal pigs. Except for the metal
pigs (or the pig parts), this material could be placed into the waste drum in the unpack
station waste containment system compartment. The metal pigs (or pig parts) could be
decontaminated with 5 percent sodium hypochlorite or the chioroform/t-butyl
alcohol/water/DCDMH decontamination solution before heing removed from the
glovebox, through the airiock. Furthermore, should there be any evidence of leaks or
broken CWM CAIS items within the pig, the packaging material would be
decontaminated before being placed into the waste drum. The dunnage would be
decontaminated only in those cases where it is believed to be contaminated with

chemical agent.

The decontaminated pigs (or pig parts) removed from the giovebox wouid be
accumulated in 30-gallon drums outside the RRS operations trailer. The
decontaminated pigs (or pig parts) may be shipped to a RCRA Subtitle D landfill for

_ disposal as nonhazardous debris.

After the CAIS items have been removed from their packaging, they would be
segregated, by contents, using either visual markings on the CAIS items thernselves or
by non-invasive characterization with the Raman spectrophotometer, if there are no
distinguishable markings. Those CAIS items containing chemical agent would then be
transferred to the neutralization station. At the neutralization station, they would be
temporarily stored in the rack (sorted by contents) before being treated in the 1-gallon
reactor. Those CAIS items that do not contain chemical agent would be kept in the
holding rack at the unpack station until enough volume has been accumulated to
properly repackage them into laboratory packs for shipment offsite to an approved
hazardous waste treatment, storage, and disposal facility (TSDF) for final treatment and

ultimate disposal.
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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,
are expected to be completed in 1997, prior to mobilizing the RRS to Fort Richardson.

To begin the reaction process, the corresponding CAIS items containing chemical
agent would be loaded into the reactor in their respective glass containers, the
treatment reagents would then be added, the lid sealed, and the reactor pressure
release valve closed. The reactor keeper ring is designed to hold the crushing
mechanism in place until the operator is ready to initiate the reaction. When ready, the
. operator releases the keeper ring lock and proceeds to exert pressure on the reactor
crushing mechanism to break the CAIS glass containers in the reactor. Once the glass
containers are broken, the operator then would proceed to agitate the reactor mixture

for at least 15 minutes by turning the reactor crushing mechanism.

When at least 15 minutes 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 in the waste containerization system compartment, underneath the

neutralization station.

The treatment of the CAIS items containing chemical agent would be carried out in a
manner that optimizes the management of the liquid waste drums. Except for the
charcoal and charcoal “L" processes, the treatment residues from the reactor processes

cannot be mixed with each other. Therefore, only one reactor process would be carried
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out until a liquid waste drum is full or until there is no more material to be treated by that
process, as the circumstances require. In the case of the charcoal and the charcoal “L”
processes, the two processes could be carried out consecutively and the treatment

residues from both would be accumulated in the same drum until the drum is full or until

there is no more material to be treated by either process.

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
that the chemical agent concentration in the treatment residues is less than

50 milligrams per liter. Once 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. This process would be repeated, as necessary,
until the chemical agent concentration in the treatment residues is less than

50 milligrams per liter.

In the case of CWM decontaminated dunnage, the concentration of chemical agent in
the extract of a representative dunnage sample must be less than 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
either at the unpack station before the decontaminated dunnage is placed into the
dunnage waste drum or from the dunnage waste drum before it is sealed and removed

from the unpack station waste containerization system compartment. if the analytical
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results show that the CWM concentration in the extract of the dunnage sample is above
50 milligrams per liter, the corresponding dunnage waste drum would be reloaded into
the unpack station waste containerization system compartment. There, it would be
opened, and decontamination solution would be added directly into the drum. 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 50 milligrams per liter.

The CAIS items containing industrial chemicals would be repackaged into laboratory
packs according to compatibility and hazard class, in accordance with the appropriate
DOT requirements. SRCs would be used to repackage those CAIS items containing
phosgene, if needed. Once the CAIS items that do not contain CWM have been

. repackaged, they would be transferred to the temporary waste staging area.

The RRS is expected to process one SRC per day. During active treatment operations
for CAIS containing chemical warfare agent, the carbon filters wouid be changed daily
or if a breakthrough is detected between carbon beds, whichever occurs first. When
treatment operations for CAIS containing chemical warfare agent are not actively taking
place, the filters would not be replaced unless a breakthrough is detected. At the end
of the CAIS operation, all hazardous wastes would be removed from the glovebox, and
the equipment decontaminated. The amount and type of waste that would be expected
to be generated by the RRS operations is provided in table 3-1.

Decontaminated pigs (or pig parts) wouid be appropriately disposed. Decontaminated
personal protective equipment would be disposed as nonhazardous debris at an offsite
RCRA Subtitle C or Subtitle D landfill. All other waste generated during the RRS
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Table 3-1. Expected Wastes Generated During RRS Operations

for Alternative 2

Waste Stream Unit/ Container Quantity Weight Waste Type

Decontaminated pigs 30-gal drum 3 ~405 Ibs/ea RCRA nonhazardous
debris

Dunnage/packaging materials 30-gal drum 4 ~ 50 Ibs/ea RCRA hazardous

Chemical warfare agent 30-gal drum 4 max. 250 Ibs/ea RCRA hazardous

treatment residues (RED,

BLUE, and CHARCOQAL/

CHARCOAL "L” processes)

Liquid phosgene SRC 1 max. 14 Ibs/ea  RCRA hazardous

Liquid chloropicrin

Poison solids (PS in charcoal,
triphosgene, CN, DM)

Spent filters

Spent decontamination

solution

Decontamination rinsate

Decontaminated PPE

5-gal drum (lab
pack)

20-gal drum (lab
pack)

Gaylord box
(1 yd?)

55-gal drum

55-gal drum
55-gal drum

16

max. 14 Ibs/ea

max. 2 lbs/ea

~ 400 |bs/ea

~ 460 |bs/ea

~460 fbs/ea

~50 Ibs/ea

RCRA hazardous
RCRA hazardous
RCRA hazardous
RCRA hazardous
RCRA hazardous
RCRA hazardous debris
(unless thoroughly

decontaminated, then
nonhazardous)

Notes:

PPE
RCRA
RRS

o n

personal protective equipment
Resource Conservation and Recovery Act
Rapid Response System
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operations would still be considered hazardous and would be sent to an offsite RCRA

Subtitle C facility in the contiguous 48 states for incineration and ultimate disposal.

The wastes would be transported by ocean ship and cargo truck 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
Fort Richardson, thus alleviating the potential for future exposures to human and
ecological receptors. It is assumed that there would be no exposure to post-treatment
residual materials and other hazardous materials at their final disposal destination.
Alternative 2 would eliminate risks because it achieves overall protection by using
existing treatment technologies, in addition to achieving complete destruction of the

_ hazardous substances, pollutants, or contaminants.

Compliance with ARARSs, 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. Consistent with the
RCRA requirements for use and management of containers, the CAIS items would be
managed in the RRS glovebox, which is constructed of materials that are compatible

with the hazardous substances, pollutants, or contaminants in the CAIS items.

Furthermore, the glovebox would also function as an enclosure vented through a closed
vent system equipped with a carbon filter system, which would control any emissions.
The glovebox would also provide adequate containment (engineering control) in the
event of any liquid releases, and provide an effective protection against the elements.

Moreover, the RRS operations would also comply with the RCRA facility siting

3-15



OUB 0028680

Fort Richardson, Alaska CAIS EE/CA
Saction 3, Rev. 0

Date: May 1937

Page: 16 of 36

requirements since Building 55295, where the RRS would be located, is not within

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

Packaging of the CWM treatment residues, non-CWM CAIS items, and other wastes
generated during the RRS operations would be consistent with the requirements of the
Hazardous Materials Transportation Act (HMTA) (49 CFR 171-177). The appropriate
RCRA 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. Offsite activities must comply
with all the substantive and administrative requirements of any laws that apply to the

particular activities.

Long-term effectiveness and permanence. The only long-term risk associated with the
CAIS material present at the site is the potential for an accidental one-time exposure to
CWM and other hazardous materials. Alternative 2 would alleviate this risk by
removing all the CAIS items from the site, by treating the CWM before offsite shipment,
and by incinerating the CWM treatment residues as well as the other hazardous
substances, pollutants, or contaminants in the CAIS items. This alternative would
achieve long term effectiveness because all hazardous substances, pollutants, or
contaminants are ultimately destroyed. Treatment residues from the
detoxification/decontamination operation and the repackaged CAIS items would be
classified as RCRA hazardous waste and would be further treated by incineration at a
RCRA Subtitle C facility. Ash resulting from the final treatment (incineration at a TSDF)
would be shipped to a RCRA Subtitle C landfill for final disposal. Nonhazardous debris
generated during the RRS operations would be disposed of in a RCRA Subtitie D
landfill.
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Reduction of toxicity, mobility, or volume through treatment. This alternative would
achieve a reduction in toxicity, mobility, and volume through treatment (that is,
detoxification of the CWM followed by incineration of the CWM treatment residues as
well as of the other hazardous substances, poliutants, or contaminants in the CAIS
items). An initial increase in the volume of the waste would occur as a result of the
det‘oxification 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 CAIS at the RRS.
The following controls have been developed for the RRS to prevent short-term
occupational exposures during treatment of CAIS items containing chemical agent:

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

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

gases would not escape the glovebox.

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

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

In the unlikely event these systems fail, exposure would be limited to small volumes of
CAIS material, likely resulting in eye, skin, and respiratory irritation. Workers are not
Iike;ly to be exposed to substances above OSHA-permissible exposure limits. There
exists a potential for dermal exposure to liquid chloroform during RRS operations if
chioroform 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. Residuals are specific to the RED,
BLUE, CHARCOAL, and CHARCOAL "L" treatment processes. A description of the
chemical makeup of the residuals is provided in appendix E. Only residual amounts of
CWM and other hazardous constituents would be present in the treatment residuals: for
_ example, less than 50 milligrams of sulfur mustard per liter of treatment residues
following the RED and BLUE processes, or even less following the CHARCOAL

process.

A second type of short term exposure that would be associated with Alternative 2 is risk
of accidents during transport of chemical warfare agent treatment residues and other
hazardous materials to the offsite commercial TSDF. The potential exists for
occupational and public receptors exposure to post-treatment residuals during
transportation if material escapes packaging. However, this potential has not been
quantified. Nevertheless, because of the low volume and low presumed concentration
of chemical warfare agent in CAIS items, exposures would likely result only in minor
irritation of the skin and eyes. To mitigate this exposure, the stringent packaging,
shipping, and transportation requirements of the HMTA and of the Army would be
enforced.
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3.2.2 Implementability. The impiementation of this alternative is technically feasible.
The operation of the RRS glovebox system is based on basic engineering principles
and proven technologies. The reactor treatment chemistry is being validated and is
expected to be completed by early 1997. The RRS and the CWM treatment are
expected to be field tested at the DCD in Utah during 1997. Furthermore, except for
the offsite landfill facilities that would receive nonhazardous debris, the offsite facility or
facilities that wouid 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. Furthermore, the implementation of this alternative would be
consistent with the United Nations-sponsored CWC signed by the U.S. in 1993, and just
ratified by the Senate, which requires the destruction of the CAIS items within 10 years

of the original recovery.

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,
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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 $456,832
B. Materials and Equipment $659,523
C. Travel/Car Rental/Per Diem $172,581
TOTAL DIRECT CAPITAL COSTS $1,288,936

Indirect Capital Costs

D. Engineering and Management $257,787
E. Permits, Fees, and Taxes $128,894
TOTAL INDIRECT CAPITAL COSTS $ 386,681
TOTAL CAPITAL COSTS $1,675,617
CONTINGENCY $ 502,685
TOTAL PROJECT COSTS $2,178,302

These costs were estimated assuming that decontaminated pigs and PPE would be
disposed in a RCRA Subtitle D (nonhazardous waste) landfill. Should the U.S. Army
decide to send this waste to a RCRA Subtitle C (hazardous waste) landfill, this would
result in an estimated cost increase of about $1,690; well within the contingency
allowance. It should be noted that utilities, building, support personnel, and so forth,

have already been identified and are available at Fort Richardson.

3.3 Alternative 3: Offsite Treatment/Disposal

This alternative is essentially the same as Alternative 2, except that the CAIS items
containing chemical warfare agent are not treated before shipment to an offsite RCRA

Subtitle C facility for incineration and subsequent disposal. Under this alternative, the
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CAIS items would be brought to the RRS operations trailer where they would be
segregated and repackaged according to compatibility and hazard class, in accordance
with the appropriate DOT requirements. Since treatment operations for CAIS
containing chemical agent would not be taking place, two SRCs would be expected to
be processed per day, and the carbon filters could be expected to require changing
only twice during operations. The CAIS items that do not contain chemical warfare
agent would be shipped offsite for treatment/disposal in the same manner as
Alternative 2. CAIS items containing chemical warfare agent, however, would be
overpacked in two SRCs and transported by military plane to the Army installation in the
lower 48 states that is closest to the TSDF where the CAIS items containing chemical
warfare agent would be incinerated. From the Army installation, the two SRCs would
be transported by truck under military escort to the TSDF. Table 3-2 provides a list of

the wastes that would be generated during the RRS operations for Alternative 3.
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
Fort Richardson, thus alleviating the potential for future exposure to human and
ecological receptors. It is assumed that there would be no significant exposures to
post-treatment residual materials and other hazardous materials at their final disposal
destination. This alternative would eliminate risk because it achieves overall protection
by using existing treatment technologies in addition to achieving complete destruction

of the hazardous substances, poliutants, or contaminants.
Compliance with ARARSs, and other criteria, advisories, and guidance. Except for the

chemical warfare agent transportation restrictions in 50 USCA 1512a(b), Alternative 3

would comply with the ARARs listed in appendix C, as well as with Army criteria,
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Table 3-2. Expected Wastes Generated During RRS Operations

for Altemative 3

Unit/
Waste Stream Container Quantity Weight Waste Type
Decontaminated pigs 30-gal drum 3 ~405 Ibs/ea RCRA nonhazardous
) debris
Dunnage/packaging materials ~ 30-gal drum 4 ~ 50 Ibs/ea RCRA hazardous
CWM CAIS items SRC max. 14 RCRA hazardous
Ibs/ea
Liquid phosgene SRC 1 max. 14 RCRA hazardous
Ibs/ea
Liquid chloropicrin 5-gal drum 1 max. 14 RCRA hazardous
(lab pack) Ibs/ea
Poison solids (PS in charcoal,  20-gal drum 1 max. 2 Ibs/ea  RCRA hazardous
triphosgene, CN, DM) (lab pack)
Spent filters Gaylord 4 - 400 Ibs/ea  RCRA hazardous
boxes (1 yd?)
Spent decontamination 55-gal drum 2 ~ 460 Ibs/ea  RCRA hazardous
solution
Decontarnination rinsate 55-gal drum 2 ~460 Ibs/ea RCRA hazardous
Decontaminated PPE 55-gal drum 1 - 50 Ibs/ea RCRA nonhazardous
debris
Notes:
PPE = personal protective equipment
RCRA = Resource Conservation and Recovery Act
RRS = Rapid Response System

advisories, and guidance specific to the management of CWM

. Consistent with the

RCRA requirements for use and management of containers, the CAIS items would be

managed in the RRS glovebox, which is constructed of materials that are compatible

with the hazardous substances, poliutants, or contaminants in the CAIS items.
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Furthermore, the glovebox would also function as an enclosure vented through a closed
vent system equipped with a carbon filter system, which would control any emissions.
The glovebox would also provide adequate containment in the event of any liquid
releases, and provide an effective protection against the elements. Moreover, the RRS
operations would also comply with the RCRA facility siting requirements since

Bujlding 55295, where the RRS would be located, is not within 200 feet of a fault, nor is
it located within a 100-year floodplain.

Packaging of the CAIS items, and other wastes generated during the RRS operations
would be consistent with the requirements specified in 49 CFR 171-177. The
appropriate RCRA hazardous waste identification, labeling, and manifesting
requirements would also be implemented. The wastes generated from the RRS
operations could only be sent to an offsite facility for which USEPA has determined that
it meets the acceptability requirements in 40 CFR 300.440. All offsite activities would
comply with all the substantive and administrative requirements of any laws that apply

. to the particular activities.

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

Reduction of toxicity, mobility, or volume through treatment. This alternative would

achieve reduction in toxicity, mobility, and volume through treatment (that is,
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incineration of the hazardous substances, pollutants, or contaminants in the CAIS

items).

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

in the evaluation of Alternative 3:

(1)  Accidental exposure during handling at the RRS

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

offsite
(3)  Transportation accidents.
Occupational exposures to workers could occur during handling of CAIS at the RRS.

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

occupational exposures during repackaging of CWM:

CAIS would be introduced into the RRS through an airlock.

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

gases would not escape the glovebox.

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

exiting the glovebox.

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

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

glovebox. This exposure would be mitigated by use of 4H glove liners.

A second type of short term exposure that would be associated with Alternative 3 is risk
of transportation accidents during transport of CWM and other hazardous materials to
the offsite location. Appendix G summarizes the potential for accidents during
transportation of the CWM. Regardless of the assumptions used to estimate the risk, it

is estimated that no accidents would occur during such transport.

The potential exists for exposure to occupational and public receptors during

. transportation if material escapes packaging. This potential has not been quantified.
However, because of the low volume and low presumed concentration of CWM,
exposures would likely result only in irritation of the skin and eyes. To mitigate this
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,
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criteria, or limitation, through the use of another method or approach.” 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. 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.

The implementation of this alternative would be consistent with the United
Nations-sponsored CWC signed by the United States in 1993, and just ratified by the
Senate, which requires the destruction of the CAIS items within 10 years after the

_ original recovery.

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 Aliernative 3 is as

follows:

Direct Capital Costs

A. Labor $365,696
B. Materials and Equipment $482,241
C. Travel/Car Rental/Per Diem $144,454
TOTAL DIRECT CAPITAL COSTS $ 992,391

Indirect Capital Costs

D. Engineering and Management $198,478
E. Permits, Fees, and Taxes $ 99,239
TOTAL INDIRECT CAPITAL COSTS $ 297,717
TOTAL CAPITAL COSTS $1,290,108
CONTINGENCY $ 387.032
TOTAL PROJECT COSTS $1,677,141

These costs were estimated assuming that decontaminated pigs and PPE would be
disposed in a RCRA Subtitle D (nonhazardous waste) landfill. Should the U.S. Army
decide to send this waste to a RCRA Subtitle C (hazardous waste) landfill, this would
result in an estimated cost increase of about $1,690; well within the contingendy
allowance. It should be noted that utilities, building, support personnel, and so forfh,
have already been identified and are available at Fort Richardson. Actual facilities that
would be willing to accept the CWM CAIS items for incineration have not yet been
identified, which may have an impact on the cost and limit the feasibility of this

alternative.
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3.4  Alternative 4: Offsite Treatment of CWM at a DoD Facility with Further
Offsite Treatment/Disposal

Alternative 4 is essentially the same as Alternative 2, except that the RRS operations
would take place offsite at a DoD chemical weapons stockpile facility in the lower

48 states. For this alternative, the SRCs currently in storage in Building 55228

(Bunker D-15) would be transported by military plane to the DoD chemical weapons
stockpile facility where the RRS would be located. This would require at least

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

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

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

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. Packaging and transportation of
the CAIS items to the DoD facility where the RRS would be located would be in
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Expected Wastes Generated During RRS Operations

Waste Stream Unit/ Container  Quantity Weight Waste Type
Decontaminated pigs 30-gal drum 3 -405 lbs/ea RCRA nonhazardous
debris (to be disposed of
as RCRA hazardous)
Dunnage/packaging 30-gal drum 4 - 50 lbs/ea RCRA hazardous
materials
Chemical agent treatment 30-gai drum 4 max. 250 RCRA hazardous
residues (RED, BLUE, and Ibs/ea
CHARCOAL/ CHARCOAL
“L” processes)
Liquid phosgene SRC 1 max. 14 RCRA hazardous
ibs/ea
Liguid chloropicrin 5-gal drum (lab 1 max. 14 RCRA hazardous
pack) Ibs/ea
Poison solids (PS in 20-gal drum 1 max. 2 Ibs/ea  RCRA hazardous
charcoal, triphosgene, CN, (lab pack)
DM)
Spent filters Gaylord box 16 - 400 ibs/ea  RCRA hazardous
(1yd)
Spent decontamination 55-gal drum 2 - 460 bs/ea  RCRA hazardous
solution
Decontamination rinsate 55-gal drum 2 ~460 lbs/ea RCRA hazardous
Decontaminated PPE 55-gal drum 2 ~ 50 Ibs/ea RCRA nonhazardous

debris (to be disposed of
as RCRA hazardous)

Notes:

PPE
RCRA
ARS

finn

personal protective equipment
Resource Conservation and Recovery Act
Rapid Response System
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accordance with the DOT exemption for military shipment of CAIS, and in accordance
with RCRA preshipment requirements for the transportation of hazardous wastes.
Before the CAIS items may be shipped offsite, the receiving DoD facility, and any
facility that would be receiving hazardous wastes generated by the RRS operations,
would need to be authorized by the USEPA as acceptable to receive CERCLA wastes,
pursuant to 40 CFR 300.440. Furthermore, since the transportation, RRS operations,
and subsequent incineration/disposal are all offsite activities, they must comply with all

the substantive and administrative requirements of any applicable laws.

Long-term effectiveness and permanence. Alternative 4 addresses the primary
long-term public risk associated with the storage of the CAIS at Building 55228

(Bunker D-15): accidental, oné-time exposure to low levels and low volumes of
chemical warfare agents. Alternative 4 would alleviate this risk by removing the CAIS
items from the site, by treating the CWM CAIS items in the RRS so that military controls
are no longer required, and by incinerating the CWM treatment residues as well as the
other hazardous substances, poliutants, or contaminants from the CAIS items. After
final treatment, residue that is considered nonhazardous debris would be disposed of in
a RCRA Subtitle D landfill. Ash resulting from the final treatment (incineration at TSDF)
would be shipped to a RCRA Subtitie 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 (that is,
detoxification of the CWM followed by incineration of the CWM treatment residues as
well as of the other hazardous substances, poilutants, or contaminants in the CAIS
items). There would be an initial increase in the volume of the waste as a result 6f the
detoxification of the CWM, but this comes as a tradeoff to a reduction in toxicity to make

it safer for transport.
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Short-term effectiveness. Four types of potential short-term risk would be associated

with Alternative 4:

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

shipment offsite

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

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

shipment to the incineration facility

(4) Transportation accidents.

The potential for accidental breakage of CAIS bottles and ampules is greatest during
packaging activities. Potential exposure could occur to remediation workers. Exposure
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 thus limit the severity of the effect of exposure. Exposures
would be acute at worst, not lethal and would resuit in eye and skin irritation and
bronchial discomfort. If breakage of both bottles/ampules and overpack packaging
material occurs (an unlikely scenario) in a closed space (for example, within the
transportation vehicle), exposures could be more severe although mitigated by the

packaging materials designed to prevent leaks.
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Occupational exposures to workers could occur during handling and treating of CAIS at
the RRS. The following controls have been developed for the RRS to prevent
short-term occupational exposures during treatment of CAIS items containing chemical

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

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

exiting the glovebox.

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

RRS crew members will be certified to perform RRS tasks.

Exposure could result in irritation of the skin and eyes. Workers likely will not be
exposed to any substances above OSHA permissible exposure limits. There exists a
potential for dermal exposure to liquid chloroform during RRS 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 RRS and during transport of the
CWM residues and other hazardous materials to the incineration facility. The
transportation route for Alternative 4 would cover air shipment between Alaska and a
DoD facility for treatment of the CWM CAIS items in the RRS, and the subsequent
transportation of CWM treatment residues and other materials to a RCRA Subtitle ¢

facility for incineration and ultimate disposal. Appendix G summarizes the potential for
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accidents during transportation of the CAIS items. It is estimated that no accidents will
occur. The potential exists for exposure to occupational and public receptors during
transportation if 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 171-177 and the Army would be enforced.

3.4.2 Implementability. The implementation of this alternative wouid be technically
feasible. The operation of the RRS glovebox system is based on basic engineering
principles and proven technologies. The reactor treatment chemistry is being validated
and is expected to be completed by early 1997. The RRS and the CWM treatment are
expected to be field tested at the DCD in Utah during Spring 1997. The RRS would be
required to be permitted as a RCRA miscellaneous treatment unit (40 CFR 264,
Subpart X). Furthermore, the DoD facility where the RRS would be located, as well as
the facility (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 and Subtitle D facilities have
already been approved to receive CERCLA waste. Furthermore, the implementation of
this alternative would be consistent with the United Nations-sponsored CWC signed by
the U.S. in 1993, and just ratified by the Senate, which requires the destruction of the
CAIS items within 10 years after the original recovery. ’

3.4.3 Cost. Two options have been evaluated as part of the development of a cost
estimate for Alternative 4. The first option assumes that the RRS would be located at
the DCD in Tooele, Utah (Alternative 4a). The Second option assumes that the RRS
would be located at Pine Bluff Arsenal (PBA) in Pine Bluff, Arkansas (Alternative 4b).
The cost estimates for Alternatives 4a and 4b refiect a level of accuracy that should be

within the range of -30 percent to +50 percent of the final design cost estimate. The
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detailed cost estimates are presented in appendix F. The cost estimates are 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, fees, and taxes (10 percent of the direct capital costs) plus the costs for a
RCRA permit and the necessary NEPA documentation. A contingency (30 percent of
the total capital costs) has been added to cover the costs associated with unforeseen
circumstances, such as weather, administrative delays, and gaps in site

characterization data. The summary of the costs for Alternative 4a is as follows:

Direct Capital Costs

A. Labor $452,352
B. Materials arid Equipment $584,243
C. Travel/Car Rental/Per Diem $ 86,043
TOTAL DIRECT CAPITAL COSTS $1,122,638

Indirect Capital Costs

D. Engineering and Management $224,528 )

E. Permits, Fees, and Taxes $437,264

TOTAL INDIRECT CAPITAL COSTS $ 661,791
TOTAL CAPITAL COSTS $1,784,429
CONTINGENCY 3 _535.329
TOTAL PROJECT COSTS $2,319,758
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The summary of the costs for Alternative 4b is as follows:

Direct Capital Costs

A. Labor

B. Materials and Equipment

C. Travel/Car Rental/Per Diem
TOTAL DIRECT CAPITAL COSTS

Indirect Capital Costs
D. Engineering and Management

E. Permits, Fees, and Taxes

TOTAL INDIRECT CAPITAL COSTS

TOTAL CAPITAL COSTS
CONTINGENCY
TOTAL PROJECT COSTS

$452,352
$647,693
$ 77,545

$235,518
$442,759
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$1,177,590

$ 678.277
$1,855,867

$ 556.760
$2,412,627

These costs were estimated assuming that all generated wastes would be disposed in

a RCRA Subtitle C (hazardous waste) landfill. It should be noted that utilities, building,

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

DCD and PBA.
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SECTION 4
COMPARATIVE ANALYSIS OF ALTERNATIVES

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

format used in section 3 for an independent presentation of each alternative.
4.1 Effectiveness

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

Compliance with ARARS, and other criteria, advisories, and guidance. With the
exception of the RCRA long-term storage restrictions in the case of Alternative 1, and
the CWM transportation restriction in the case of Alternative 3, all the alternatives

comply with the ARARs identified in appendix C. In the case of Alternative 3, however,
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Table 4-1. Comparative Analysis of Interim Removal Action Alternatives

Evaluation Crileria

Allernative 1 - No Action

Altemative 2 - Onsite Treatment of
CWM., Offsite Trealment/Disposal
of Residues and Other Hazardous
Substances

Alternalive 3 - Offsile
Trealmenl/Disposal al a
Commercial RCRA TSDF Facility

Altemative 4 - Offsite Trealment of
CWM at a DoD Chemical Stockpile
Facilily

Eilectiveness

Risks 1o trespassers or workers,
potential refeases lo environment
remain.

Complies with ARARs, except
long-term storage restriclions of
RCRA.

Long term eflecliveness dependent

on maintaining instilutional controls.

No technologies applied.

Shor lerm risk to environment is
mintmal.

Risks lo trespassers or workers
reduced.

Complies with ARARs and other
requirements.

Long lerm eflecliveness is
achleved ihrough treatment.

Technology is prelreatment of
CWM al the AAS, with offsite
incineralion/disposal of treatment
residues and other hazardous
subslances, poliulants, or
cortaminanis.

Low short lerm risk since CWM Is
pretreated {detoxified) belore
being shipped offsite with other
hazardous wastes.

Risks 1o respassers or workers
modarale as more steps required
lor Imptemantation.

Complles wilh ARARS except for
transporiation restrictions lor
CWHM.

Long term effectiveaness is
achleved through treatmenl.

Technology is repackaging using
RRS wilh offsite
incinerationidisposal of all
hazardous substances, poliutants,
or contaminanls, including CWM.

Medium short lerm risk to
environment! since CWM would be

shipped ollsile.

Risks to lrespassers or workers
meoderale as more sleps required for
implementalion.

Complies wilh ARARs and other
reguirements.

Long term effectiveness is achieved
lhrough Ireatment.

Technology is transporiation for
offsite pretrealment of CWM al the
ARS lollowed by subsequent
shipmeni to a commercial hazardous
waste lacility of treatment residues
and olher hazardous substances,
poliulanls, or conlaminants for
incineration/disposal.

High short lerm risk to environment
based on numerous oflfsite
transportation sleps.
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Table 4-1. Comparative Analysis of Interim Removal Action Aiternatives (Continued)

Evaluation Criteria

Alternative 1 - No Aclion

Altemative 2 - Onsile Treatment of
CWM; Olfsite Treaiment/Disposal

of Residues and Other Hazardous
Subslances

Allemative 3 - Ollsite
Treatmenl/Disposal al a
Commercial ACRA TSDF Facility

Alternative 4 - Ofisile Treatment of
CWM at a DoD Chemical Slockpile
Facility

Implemenlabillly

Cosl

High technical and administrative
feasibility. No implementation of
remedy actions is required.

Duration: indetinite
NA®

High technical feasibility. Based
on basic engineering principles
and proven technologies.® High
administralive feasibility. Several
commercial hazardous waste
TSDFs are auvthorized 10 receive
CERGLA wastes. Implementable;
however, should be undertaken in
Summer or Fall when [acilily
aclivity is minimal.

Duration: 1-2 months
Total Project: $2,178,302

High technical feasibitity.
Moderate adminisirative feasibility
which raquires CERCLA walver

for CWM iransporiation restriction.

Implemenlable; however, should
be undertaken in Summer or Fall.

Duralion: 1-2 months
Tolal Project: $1,677,141

Moderate technical teasibility due to
need o validaie chemistry and
multiple frealment steps. Low
administrative feasibility because
raceiving DoD chemical slockpile
tacility will require USEPA approval
tor receiving CERCLA wasle and the
requirement exlsls for a RCRA
permil. Implamenlabla; however,
should be underlaken in Summer or
Fall.

Duration: 1-2 months

Tolal Project: $2,319,758(4a)
$2,412,627(4b)

Noles:

r The ARS reaclor irealment chemisiry is being validated and is expected 1o be completed by early 1897,

ARAR = applicable or relevan! and appropriate requirement
CAIS = chemical agenl identification set

CERCLA = Comprehensive Environmentat Response, Compensalion, and Liability Acl
CWH = chemical warfare malerfel

Dob = Department of Defense

EE/CA = Engineering Estimate/Cost Analysis

PRDA = Poleline Road Disposal Area

RCRA = Rasource Conservation and Aecovery Act

RRS = Rapid Response System

TSDF = Treatment, storage, and disposal facility

USEPA LL.8. Environmental Prolection Agency

4-3
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the CWM transportation restrictions could be waived pursuant to Section 121 (d)(4)(D)
of CERCLA.

Long-term effectiveness and permanence. Alternative 1 is considered to be only a
temporary measure and, thus, would provide no long-term effectiveness in meeting
remedial actior disposal requirements. Alternatives 2 through 4 would achieve
long-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

disposal.

Reduction of toxicity, mobility, or volume through treatment. Alternative 1 does not
involve any treatment and, therefore, does not meet CERCLA's statutory preference for
alternatives 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 CAIS items
containing chemical warfare agent. However, the volume would ultimately be reduced
through final treatment by incineration at a RCRA Subtitie C facility. Alternative 3 would
reduce volume, mobility, and toxicity through treatment by incineration at an offsite
commercial RCRA Subtitle C facility.

Short-term effectiveness. Alternative 1 will be effective in the short term through use of
Building 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

previously described, this risk would be mitigated through effective use of engineering
and institutional controls.
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4.2 Implementability

Alternative 1 has no technical feasibility requirements associated with it. Alternatives 2,
3, and 4 are all technically feasible and adaptable to environmental conditions (that is,
the RRS 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 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 RTAP or other means), and offsite
treatment and disposal capacities as discussed in section 3. It should be noted,
however, that Alternatives 2 and 4 rely on using a chemistry treatment that is still being

evaluated. It is anticipated that this chemistry treatment will be validated by early 1997.

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 CFR 300.440. While many commercial RCRA Subtitie C and
Subtitle D facilities have already been approved by the USEPA for receiving CERCLA.
wastes, as appropriate; such is not the case for the DoD chemical weapons stockpile’
facilities, where the RRS would be located under Alternative 4. Other than, perhaps,
transfers of recovered non-stockpile CWM from CERCLA emergency or time-critical
actions at other sites, these facilities do not typically receive CERCLA wastes.
Therefore, the facilities will most likely require USEPA approval pursuant to the
provisions of 40 CFR 300.440 before any CAIS items from Fort Richardson could be
transferred for treatment and repackaging in the RRS as envisioned under

Alternative 4.
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For a facility to be approved to receive CERCLA wastes, not only must the receiving
unit (the RRS in the case of Altemative 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 Government or the State. If the facility where
the receiving unit would be located has a RCRA Subtitle C land disposal unit, then the
entire facility is considered a RCRA Subtitle C land disposal facility. In that case, not
only must the receiving unit have no violations or releases, but all the nonreceiving
units at the facility must not have any releases as well, unless they are also controlied

by an enforceable agreement with the Federal Government or the State.

In addition to the administrative feasibility concermns associated with the offsite transfer
of CERCLA wastes pursuant to 40 CFR 300.440, implementation of Alternative 3 would
require a waiver of the CWM transportation restrictions under 50 USCA 1512a(b). This
waiver, however, could be granted pursuant to Section 121(d)(4)(D) [42 USC
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.”
43 Cost

The costs for the remedial alternatives evaluated in this EE/CA range from $1 ,877,10;1
for Alternative 3, to $2,412,627 for Alternative 4b. Alternative 1 is 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. Alternatives 2
and 4a at $2,178,302 and $2,319,758, respectively, are considered mid-range. \
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SECTION 5
RECOMMENDED REMOVAL ACTION ALTERNATIVE

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

decreasing the potential risk to the public.

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

Cost estimates for the three alternatives fall within the USEPA guidelines (minus 30 to

plus 50 percent) for an estimate of this type.
5.1 Alternative 1

The No Action alternative delays treatment and increases programmatic costs.
5.2 Alternative 2

In Alternative 2, the CAIS items are brought to the RRS, where they are identified and
segregated. CAIS items containing chemical agent are transferred to the neutralization
station for treatment in the reactor. Those CAIS items that do not contain chemical
agent would be kept in the storage area, accumulated, and repacked in laboratory

packs for shipment offsite to an approved hazardous waste TSDF for final treatment
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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
Fort Richardson, thus alleviating the potential for future exposures to human and
ecological receptors. Alternative 2 would eliminate risks because it achieves overali
protection by using existing treatment technologies, in addition to achieving complete
destruction of the hazardous substances, pollutants, or contaminants. Packaging the
CWM treatment residues, non-CWM CAIS items, and other wastes generated during
the RRS operations would be consistent with the requirements of the HMTA

(48 CFR 171-177). The appropriate RCRA 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
CAIS items from the site and treating the CWM before offsite shipment. Treatment
residues from the detoxification/decontamination operation and the repackaged CAIS
items would be classified as RCRA hazardous waste and would be further treated by
incineration at a RCRA Subtitle C facility, resulting in its 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.r-

The estimated cost for implementing Alternative 2 is $2,178,302.
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5.3 Alternative 3

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

Alternative 3 would remove the source of CWM from Fort Richardson, thus alleviating
the potentiél for future exposure to human and ecological receptors. Except for the
chemical agent transportation restrictions in 50 USCA 1512a(b), Alternative 3 would
comply with the ARARSs listed in appendix C, as well as with Army criteria, advisories,
and guidance specific to the management of CWM. Packaging the CAIS 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 for 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.
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The estimated cost for implementing Alternative 3 is $1,677,141.
5.4 Alternative 4

Alternative 4, consists of 4a and 4b, and would require the transportation of the RRS
and CAIS items to a DoD facility. In Alternative 44, it is assumed that the RRS would
remain at the DCD in Tooele, Utah, and the CAIS items would be transported to it. The
CAIS items would be processed by the RRS at DCD. In Alternative 4b, it is assumed
that the RRS would be transported from DCD to the PBA in Pine Bluff, Arkansas, and
the CAIS items would be transported to it.

Alternative 4 would remove the source of CWM from Fort Richardson, thus alleviating
the potential for future exposure to human and ecological receptors. The
implementation of this altemative 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, would require obtaining the approval of the states where the RRS operation
would take place.

The estimated costs for implementing Altematives 4a or 4b are $2,319,758 or
$2,412,627, respectively.
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AAC
ADNR
AEIDC
AFB
AR
ARAR

CAIS
CDMH
CERCLA

CFR
CG

CN
CPRP
CRREL

CVAOQA
CwWC
CWM

DAAMS
DCD
DCDMH
DM

ACRONYMS/ABBREVIATIONS

APPENDIX A

Alaska Administrative Code

Alaska Department of Natural Resources
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Alaska Environmental Information and Data Center

Air Force Base

Army Reguiation

applicable or relevant and appropriate requirement

chemical agent identification set

chlorodimethylhydantoin

Comprehensive Environmental Response, Compensation, and

Liability Act

Code of Federal Reguiations

phosgene

tearing agent; chloroacetophenone

Chemical Personnel Reliability Program

U.S. Army Corps of Engineers Cold Regions Research

Environmental Laboratory

chlorovinylarsonic acid

Chemical Weapons Convention

chemical warfare materiel

Depot Area Air Monitoring System

Deseret Chemical Depot

1,3-dichloro-5,5-dimethylhydantoin

adamsite

A-1
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DMH dimethylhydantoin

DoD Department of Defense

DOT Department of Transportation

EA environrﬁental 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
FONSI finding of no significant impact

FR Federal Register

GC gas chromatograph

g/l grams per liter

g/mL grams per milliliter

HCI hydrogen chloride

HD distilled mustard

HEPA high efficiency particulate air

HMTA Hazardous Materials Transportation Act

HT mixture of distilled mustard and chemical warfare agentT
IRA iterim response action

A-2



LD,
LSC

MOA
NCP

NEPA
NPL

OHM
~ OSHA
OSWER

PBA
PEL
PMCD
PRDA
PS

RCRA
RI/FS
ROD
RRS
RTAP
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Lewisite
lethal dose

laboratory sample container

Municipality of Anchorage

National Qil and Hazardous Substances Pollution Contingency
Plan
National Environmental Policy Act

National Priorities List

OHM Remediation Services, Inc.
Occupational Safety and Health Administration

Office of Solid Waste and Emergency Response

Pine Bluff Arsenal

permissible exposure limits

U.S. Amy Program Manager for Chemical Demilitarization
Poleline Road Disposal Area

chloropicrin

Resource Conservation and Recovery Act
remedial investigation/feasibility study
Record of Decision

Rapid Response System

Real-Time Analytical Platform
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Sl
SRC
SWMU

TBC
TEU
TSDF

USACENPD
USACHPPM
USACMDA
USAEC
USAEHA
USARAK
USATHAMA
usSc

USCA
USEPA

site investigation
single round container

solid waste management unit

to-be-considered
U.S. Army Technical Escort Unit
treatment, storage, and disposal facility

U.S. Army Corps of Engineers, Alaska District

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

U.S. Army Environmental Hygiene Agency (now USACHPPM)
U.S. Army, Alaska

U.S. Amy Toxic and Hazardous Materials Agency (now USAEC)
United States Code '

United States Code Annotated

U.S. Environmental Protection Agency
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APPENDIX B
CHEMICAL AGENT IDENTIFICATION SET DESCRIPTIONS

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

SET K941

TOXIC GAS SET M1

OLD STOCK NUMBER: FSN 1365-219-8574

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

The K941 CAIS contains 24 4-ounce glass bottles, each containing 3-1/2 ounces of
mustard (H and HS) or distilled mustard (HD) for a total of 84 ounces (2.48 liters) per

set.

Bottles are round and have a small screw top. Heat resistant paint on the bottles
indicates "H", "HS", "HD", or “TOXIC GAS SET, M1.” Four bottles are packed in a
1/2-inch layer of sawdust within a sealed metal can. The cans are pressure sealed,
6-1/2 inches 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 inches in diameter,
approximately 38 inches long, and 0.145 inch 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-inch thick lead gasket.

In a former World War |l training area, K941 shipping containers (also called pigs) or
loose K841 bottles are frequently found buried. Loose bottles should be handled
carefully by field personnel during recovery using appropriate protective measures as
the plastic/bakelite tops on these bottles are prone to leak. “

B-1
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SET K951/K952

WAR GAS IDENTIFICATION SET, INSTRUCTIONAL M1

SET GAS IDENTIFICATION, DETONATION M1

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

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

The K951/K952 CAIS contained 48 Pyrex, flame sealed ampules, 12 containing
1.4 ounces each of mustard solution (H, & percent in chloroform), 12 containing
1.4 ounces each of Lewisite solution (L, 5 percent in chioroform), 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 ampule is listed in table B-1.

Each ampule is 1 inch in diameter and 7-1/2 inches long. Each ampule 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 inches high. The cans are packed into a steel
cylinder 6 5/8 inches in diameter, approximately 38 inches long, and 0.145 inch thick.
The open end of the cylinder is closed by a flanged end cover which is secured by eight
bolts.

Table B-1. K951/K852 CAIS Glass Bottle Amount

Pyrex™Ampule Agent Chloroform
H 2ml 38 mi
L 2m 38 ml
PS 20ml 20ml
CG 40 ml 0 ml

B-2
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The only difference between the K951 and K952 is that the K951 was issued with

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

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

phosgene should be made by field personnel.

B-3
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SET K955

SET, GAS IDENTIFICATION, INSTRUCTIONAL, M1 (NAVY SET) T

OLD STOCK NUMBER: FSN 1365-386-6154
TIME FRAME OF USE: LATE 1930s TO WORLD WAR il

)

Each K955 CAIS contains seven 4-ounce glass bottles. 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 bottles, one contains Lewisite (L or M-1), one contains
chloropicrin (PS), and two contain mustard (HD). Of the three bottles remaining in the
K855 CAIS, one contains 6 grams of triphosgene [a simulant for phosgene (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 inches wide, 15-1/2 inches long, and 11-3/4 inches 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 inches in diameter and
7 inches high and have a paint can-type lid. Inside each can is one round bottle with a
large screw top or glass topper which is usually wax coated. The bottles are frequently

filled with charcoal.

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

familiar code “L."

B-4
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Table B-2. K955 CAIS Glass Bottles Amounts

Bottle Agent Charcoal
HS 25 mi 90 cc
UM-1 25 ml 90 cc
PS 25 mi 90 cc
CG-sim 64 0
CN 15g 0
DM 15¢g 0
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APPENDIX C
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND
TO-BE-CONSIDERED GUIDANCE FOR CHEMICAL WARFARE MATERIEL
REMEDIATION AT FORT RICHARDSON, ALASKA

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

(65 FR 8696). If the purpose of the removal action is only to minimize and mitigate
harm, 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
such 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 P
Emergency Response (OSWER) 9203.1-3]. As a result, ARARs for treatment/disposal
of chemical agent identification set (CAIS) items have been identified and are provided
in this appendix.

Several requirements found in 40 CFR have been evaluated as being "applicablé"
under the ARAR definition. “Applicable” requirements are defined in the National Ol

and Hazardous Substances Pollution Contingency Plan (NCP) as “those cleanup

C-1
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standards, standards of control, and other substantive requirements, criteria, or
limitations promulgated under federai environmentai or state environmental or facility
siting laws that specificaily address a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance found at a CERCLA site”

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

at the site or the circumstances of the proposed response activity (53 FR 51436).

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

(53 FR 51436).

The determination of whether a requirement is relevant and appropriate is based on
professional judgment, and takes into consideration the specific environmental and
technical factors at the site. First, it is necessary to evaluate if the requirement is
relevant by determining whether the requirement addresses, in a broad sense, the
same chemicals, actions, or location covered by the requirement and related conditions
at the site. Then, once the requirement is found to be relevant, a determination is made
about whether it is well suited to the particular circumstances at the site. Oncea
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).

Cc-2
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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 CFR 300.5).
Furthermore to be considered as an ARAR, the state standards must be more stringent
than any Federal standard and must aiso be promulgated by state law or reguiation,
and such law or regulation must be of general applicabiiity and legally enforceable

(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 wouid be conducted as
part of the alternatives evaluated for the disposal of CAIS items recovered from the
Poleline Road Disposal Area (PRDA) site at Fort 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 iaws and reguiations.

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 promuigated nor enforceabie, and thus, 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 requiremenits to a response action is still subject to
the statutory requirements of CERCLA, including the requirement that the responée be
cost-effective (55 FR 8745).
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TBC requirements generally fall within three categories: health effects information with
a high degree of credibility, technical information on how to perform or evaiuate site
investigations or response actions, and policy (53 FR 51436). Table C-2 lists the TRC
requirements identified for the onsite activities that would be conducted as part of the

alternatives evaluated for the disposal of CAIS items recovered from the PRDA site.

Requirements of non-environmental laws and regulations apply on their own force and
are not incorporated as part of the ARARSs process established by CERCLA

Section 121(d) (55 FR 8679). This includes requirements that are promulgated as part
of the NCP (that is, the CERCLA Offsite Rule, Occupational Safety and Health
Administration) which may not be evaluated for attainment or waiver as part of the
ARARs process. Furthermore, pursuant to CERCLA Section 120(a)(2), no Federal
agency may adopt or utilize guidelines, rules, regulations, or criteria that are

inconsistent with the guidelines, rules, reguiations, and criteria established by the EPA.

C-4
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Table C-1. Applicable or Relevant and Appropriate Requirements for the Disposal of CAIS Items
Recovered from the PRDA Site at Fort Richardson, Alaska

Requirement

Rationale for ARAR

A. Chemical Specific Requirements
50 USC 1512(2)

Gives the U.S. Department of Health and Human Services (DHHS) responsibility with respect to any
hazards to public health and safety related to the transportation, testing, or disposal of any chemical
warfare agents in the U.S. stockpile, and authorizes the Secretary of the DHHS to recommend what
precautionary measures are necessary to protect the human health and safety with respect to such

chemical warfare agent transportation, testing, or disposal.

Pursuant to 50 USC 1512(2), DHHS endorsed (see 53 FR 8504 - 8507) the safety and health
standards developed by the Department of Defense (DoD) for handling the chemical warfare

agents. These standards include:

MUSTARD (H, HD, HT)

¢ 72-hour time weighted average (TWA) airborne general poputation limit (GPL) - 0.0001 mg/m®

* 8-hour TWA worker airborne exposure limit - 0.003 mg/m?®.
LEWISITE (L)
* 72-hour TWA airborne GPL - 0.0001 mg/m®

* 8-hour TWA worker airborne exposure fimit - 0.003 mg/m®.

Although these requirements specifically apply
to the chemical warfare agents in the U.S.
stockpile, they are considered retevant and
appropriate because they address the same
chemical warfare agents present in some of the
CAIS items recovered from the PRDA site, and
because they address the same type of actions
{transportation and disposal) being evaluated for
the disposal of CAIS. Furthermore, since no
other applicable requirements exist for
evaluating the chemical warfare agent
emissions resulting from the storage of such
agents, they are also considered relevant and
appropriate for such emissions.

L2£8200 gno
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Table C-1. Applicable or Relevant and Appropriate Requiremenits for the Disposal of CAIS ltems
Recovered from the PRDA Site at Fort Richardson, Alaska (Continued)

Requirement

Rationale for ARAR

DHHS alsc endorsed chemical warfare agent control limits for stack emissions proposed by DoD,
but with the conditicn that they be evaluated by air dispersion modeling of worst case credible
events for comptiance with the general population and worker exposure limits. These stack
emission control limits known as allowable slack concentralions are as follows:

MUSTARD (H, HD, HT} - 0.03 mg/m®

LEWISITE (L) - 0.03 mg/m®.

B. Action Specific Requirements

Storage and Management of Conlfainers

40 CFR 264.171-177

Containers used to manage hazardous waste:

» Must be in good condition

+ Must be made of or ined with materials that are compatible with the hazardous waste
+ Must be closed during stcrage (except to add or remove waste)

« Must be managed in a manner that would prevent leaks

+ Must be inspected weekly for signs of leaking or deteriorating containers, or for signs of
deterioration of the secondary containment system

These requirements are considered to be
applicable since:

« The chemicals in the CAIS items are
considered hazardous wastes pursuant to
40 CFR Part 261

» The CAIS items, their overpacks, and the
RRS reactor meet the definition of a
container in 40 CFR 261.10

82,8200 8N0
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Table C-1. Applicable or Relevant and Appropriate Requirements for the Disposal of CAIS items
Recovered from the PRDA Site at Fort Richardson, Alaska {Continued)

Requirement

Rationale for ARAR

« Must be placed on an impervious, crack-free base, capable of containing 10 percent of the
volume of containers of free liquids {or the volume of the largest container of free liquid)

+ Must be kept at least 15 meters (50 feet) from the facility’s property line if holding ignitable or
reactive wastes

+ Must comply with the requirements for incompatible wastes.
40 CFR 268.50

When storage of hazardous wastes restricted from land disposal pursuant to 40 CFR 268, Subpart
C extends beyond one year, the owner/operator of the facility bears the burden of proving that such
storage is solely for the purpose of accumulating sufficient quantities to allow for proper recovery,
treatment, or disposal.

C-7

* Even though the RRS glovebox would be
considered a miscellaneous unit used for the
tfreatment and storage of hazardous wastes
(as defined in 40 CFR 261.10), the RCRA
standards for use and management of
containers would still apply per
40 CFR 264.601.

These requirements are considered to be
applicable since:

= The chemicals in the CAIS items are
considered hazardous wasles pursuant to
40 CFR Part 261.

* Hazardous wastes {as delined in
40 CFR Part 261} could be generated during
the removal action.

* These hazardous wastes would be subject to
the land disposal restrictions in
40 CFR Part 268.

62,8200 N0
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Table C-1. Applicable or Relevant and Appropriate Requirements for the Disposal of CAIS Items
Recovered from the PRDA Site at Fort Richardson, Alaska (Continued)

Requirement

Rationale for ARAR

Onsile Accumudation of Hazardous Wasles Before Offsite Shipment

Containers used to accumulate hazardous waste prior to offsite shipment must be;

In good condition

Made of or lined with materials that are compatible with the hazardous wasts
Closed during storage {(except to add or remove wasle)

Managed in a manner that would prevent leaks

Inspected weekly for signs of leaking or deteriorating containers

Comply with ignitable and reactive requirements

Comply with incompatible waste requirements.

C-8

* Hazardous wastes (i.e., the CAIS items) are

presently in storage (as defined in

40 CFR 261.10} at Building 55228
{Bunker D-15) and could continue to be
stored pending the final remedial action of
the PRDA site.

These requirements are considered to be
applicable since, during the removal action,
since hazardous wastes (as delined in

40 CFR Part 261) could be generated (as
defined in 40 CFR 261.10), and since such
wastes would be accumulated (per

40 CFR 262.34) in containers (as defined in
40 CFR 261.10) before offsite shipment for
tfreatment/disposal.
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Table C-1. Applicable or Relevant and Appropriate Requirements for the Disposal of CAIS items
Recovered from the PRDA Site at Fort Richardson, Alaska {Continued)

Requirement

Rationafe for ARAR

Control of Volalile Organic Emissions from Conltainers Used o Accumulate Hazardous Waste Before Offsite Shipment

40 CFR 265.171-174, 176, 177

Except when the container must remain uncovered for waste stabilization or certain other
treatment processes, and if any of the following three conditions applies: (1) the hazardous
waste entering the container is nol the result of an organic destruction or removal process,

(2) the hazardous waste does not meet the numerical concentration limits for the organic
hazardous constituents specified for the hazardous waste under the Land Disposal Restlrictions
(40 CFR Part 268), or (3) the hazardeus waste has not been treated by the treatment
technology specified under the Land Disposal Restrictions for the hazardous waste; a container
with a design capacity greater than 0.t m® {26.4 gal.}, but less than 0.46 m® (121.5 gat.), that
remains at the facility for less than 1 year, and for which all hazardous waste entering the
container has an average volatile organic concentration greater or equal to 500 ppmw must
meel the following requirements:

+ Air pollutant emissions from the container must be controlled by either:

1) Using a container that meets the appiicable U.S. Depariment of Transportation {DOT) reguiations under
49 CFR 107,172,173, 178 or 179, and 180. [Note: no exceplions to lhe 49 CFR 178 or 179 regulations are
allowed except for a lab pack, where lhe excepilons for combination packaging In 43 CFR 173.12(b) may be
applied.]

2) Using a conlalner equipped wilh a cover and closure devices such that, when closed, there are no visible holes,
gaps, or olher open spaces info the interior of the container.

3) Uslng an open-top contalner in which an organic vapor suppressing barrier (e.g., organic vapor suppressing
foam) is placed on or over the hazardous wasle such that no hazardous wasle is exposed to the almosphere.

Aithough 40 CFR 265.1080 (b) (6) explicitly
exempts waste management units that are
used soley for onsite treatment or storage of
hazardous waste generated from remedial
activities conducted under CERCLA authority
from the requirements of 40 CFR 265.1087 to
control volatile arganic emissions from
containers, these requirements are
considered to be relevant and appropriate
because:

« Containers larger than 26.4 gal. may be
used o accumulate hazardous wastes with
a volatile organic concentration greater
than 500 ppmw.

* These hazardous wastes would not be the
result of an organic destruction or removal
process, would not meet the numerical
concentration limits for organic hazardous
constituents specified under the Land
Disposal Restrictions, nor would they have
been treated by the corresponding
treatment technology specified under the
Land Disposal Restrictions for the
hazardous wastes.
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Table C-1. Applicable or Relevant and Appropriate Requirements for the Disposal of CAIS ltems
Recovered from the PRDA Site at Fort Richardson, Alaska (Continued)

Requirement Rationale for ARAR

» The container must be composed of suitable materials to minimize exposure of hazardous
waste to the atmosphere and to maintain the equipment integrity for as long as the
equipment is in service.

+ The container covers and closure devices must be in place, as applicable, and secured and
maintained in the closed position, except for the purpose of adding hazardous waste or other
material to the container.

» It the container is opened for the purpose of {illing it to its iuil capacity, the closure devices
and the covers must be installed and closed, as applicable, upon conclusion of the filling
operation.

» If the container is opened for the purpose of intermittently adding discrete quantities or
batches of material over a period of time, the closure devices and the covers must be
installed and closed, as applicable, upan any of the following conditions: {1) the conclusion of
the filling operation, (2) the compietion of a batch loading operation after which no additional
malerial will be added to the container within 15 minutes, (3) if the person performing the
loading operation leaves the immediate vicinity of the container, or (4) upon shutdown of the
process generating the material being added to the container, whichever condition occurs
first.

« The container closure devices or covers may be opened for the purpose of removing hazardous
waste from the container.

« If the container is empty, as defined in 40 CFR 261.7({b}, the container may be open to the
atmosphere at any time.

C-10
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Table C-1. Applicable or Relevant and Appropriate Requirements for the Disposal of CAIS items
Recovered from the PRDA Site at Fort Richardson, Alaska {Continued)

Requirement Raticnale for ARAR

+ If discrete quantities or batches of waste are removed from the container but the container
does not meet the condition of an empty container as defined in 40 CFR 261.7(b), the
closure devices and the covers must be installed and closed, as applicabte, upon the
conclusion of a batch removai after which no additional material will be removed from the
container within 15 minutes, or if the person performing the unloading operation leaves the
immediate vicinity of the container, whichever condition occurs first.

* The container closure devices or covers may be opened when access inside the container is
needed to perform routine activities other than transfer of hazardous waste (e.g., measuring
depth, collecting a sample, or accessing equipment inside), but the closure devices and the
covers must be prompily installed and closed, as applicable, following the completion of the
activity.

+ lithe container is equipped with a spring-loaded, pressure relief valve, conservation vent, or
similar type of pressure relief device that vents to the atmosphere, such device may be
opened during normal operations for the purpose of maintaining the container internal
pressure in accordance with the design specifications for the container. However, such
device must be designed to operate with no detectable emissions when ciosed, and the
setftings at which the device opens must keep the device closed whenever the container's
internal pressure is within the designed operating specifications. .

+ If the container is equipped with a closure device such as a pressure refief valve, frangible
disc, tusible plug, or any other type of device that functions exclusively to prevent physical
damage or permanent deformation to the container by venting gases or vapors directly lo the
atmosphere during unsafe conditions resuiting from an unptanned, accidental, or emergency
event, such device may be opened at any time conditions require doing so to avoid an
unsale condition.

C-11
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Table C-1. Applicable or Relevant and Appropriate Requirements for the Disposal of CAIS items
Recovered from the PRDA Site at Fort Richardson, Alaska {Continued)
Requirement Raticnale for ABAR

A container with a design capacity greater than 0.1 m® (26.4 gal.} that must remain uncovered
for waste slabilization or certain other treatment processes, for which all hazardous waste
entering the container has an average volatile organic concentration greater or equal to

500 ppmw, and for which (1) the hazardous waste is not the result of an organic deslruction or
removal process, (2) the hazardous waste does not meet the numerical concentration limits for
organic hazardous constituents specified under the Land Disposal Restrictions

(40 CFR Part 268} for the hazardous waste, or (3} the hazardous waste has not been treated
by the treatment technology specified under the Land Disposal Restrictions for the hazardous
waste, must meet the following:

* Air pollutant emissions from the container must be controlled by either:

1) Venting the container directly ihrough a closed-vent system 1o a conlrol device.
2) Venting the container Inslde an enclosure thal is exhausted 1hrough a closed-ven system 1o a conlrol device.

» If an enclosure is used to control air pollutant emissions from the container, the container
enclosure must be designed and operated in accordance with the criteria for a permanent
total enclosure as specified in “Procedure T - Criteria for and Verification of a Permanent or
Temporary Total Enclosure” under 40 CFR 52.741, Appendix B. The enclosure may have
permanent or temporary openings to allow worker access, passage of containers through the
enclosure by conveyor or other mechanical means, entry of permanent mechanical or
electrical equipment, or direct airfiow into the enclosure. The verification procedure for the
enclosure specified in Section 5.0 to Procedure T in 40 CFR 52.741, Appendix B, must be
performed initially when the enclosure is first installed and, thereatter, annually.

+ The closed-vent system and control device used to control the air pollutant emissions from
the container must be designed.and operated in accordance with the requirements in
40 CFR 265.1088.

C-12
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Table C-1. Applicable or Relevant and Appropriate Requirements for the Disposal of CAIS items
Recovered from the PRDA Site at Fort Richardson, Alaska (Continued)

Requirement Rationale for ARAR
« Safety devices such as a pressure relief valve, frangible disc, fusible plug, or any other type

of device that functions exclusively to prevent physical damage or permanent deformation to

a unit or its air emission control equipment by venting gases or vapors directly lo the

atmosphere during unsafe conditions resulting from an unplanned, accidental, or emergency

event, may be installed on the container or on the enclosure, closed-vent system, or control-

device used to control the air pollutant emissions from the container.
+ The closed-vent system, or control-device used to control the air poliutant emissions from the

container must be inspected and monitored as specified in 40 CFR 265.1088.
40 CFR 265.1088
A closed-vent system used to control air pollutant emissions from containers subject to the These requirements are considered to be
requirements of 40 CFR 265.1087, that is designed to operate at a pressure below relevant and appropriale since:
atmospheric, and that does not include any bypass devices that could be used to divert the gas _
or vapor siream before entering the control device must meet the following: * The requirements of 40 CFR 265.1087 to

control volatile organic emissions from

* The closed-vent system must route the gases, vapors, and fumes emitted from the containers are considered to be relevant

hazardous waste management unit fo a control device. and appropriate.

« The RRS glovebox and carbon filter system
would be used to controt air pollutant
emissions from containers.

» The close-vent system must be equipped with at least one pressure gauge or other pressure
measurement device that can read from a readily accessible Iocation to verify that negative
pressure is being maintained in the closed-vent system when the control device is cperating.

+ The RRS glovebox and carbon filter system
function as an enclosure connected
through a closed-vent system to a control
device,

C-13
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Table C-1. Applicable or Relevant and Appropriate Requirements for the Disposal of CAIS ltems
Recovered from the PRDA Site at Fort Richardson, Alaska (Continued)

Requirement

Rationale for ARAR

The closed-vent system must be visually inspected to check for defects such as visual
cracks, holes, or gaps in ductwork connections before it is put into service, and at least once
every year thereafter.

In the event a defect in the closed-vent system is found, it must be repaired as soon as
practicable, but not later than 15 calendar days after it is found. A first attempt to repair the
defect must be made no later than 5 calendar days after the delect is found. Delay of repair
of the closed-vent system is allowed il the repair is technically infeasible without process unil
shutdown, or if the emissions resulting from immediate repair would be greater than the
fugitive emissions likely 1o result from delay of repair. In either case, repair of the unit must
be completed by the end of the nexl process unit shutdown.

A carbon adsorpticn system using carbon canisters that do not regenerate the carbon directly
onsite in the conlrol device, and that is used as the device to control the air pollution emissions
from containers subject to the requirements of 40 CFR 265.1087, must meet the following:

The carbon adsorption system must be designed and operated to reduce the total organic
content of the inlet vapor stream vented to it by at least 95 percent by weight.

The carbon adsorption system must be operated such that gases, vapors, and/or fumes are
not vented to it during periods of planned maintenance or carbon adsorption system
malfunction {i.e., periods when the carbon adsorption system is not operating or is not
operating normally}, except in cases when it is necessary to vent the gases, vapors, or
fumes either to avoid an unsafe condition, or to implement malfunction corrective actions or
planned maintenance actions.

During periods of planned maintenance or malfunction of the carbon adsomtion system, the
carbon adsorption system is not required to reduce the total organic content of the inlet vapor
stream vented to it by at least 95 percent by weight.

C-14

* The RRS glovebox and carbon filter system
are both designed to operate al a pressure
below almospheric and are not equipped
with bypass devices that could be used to
divert the volatile organic emissions before
they enter ihe carbon filter system.
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Requirement Rationale for ARAR

*

The periods of planned routine maintenance of the carbon adsorption system (during which it
is not required to reduce the total organic content of the inlet vapor stream vented to it by at
least 85 percent by weight) must not exceed 240 hours per year.

Malfunctions of the carbon adsorption system must be corrected as soon as praclicable after
their occurrence, in order to minimize excess emissions of air pollutants.

Following the initial startup of the carbon adsorption system, all activated carbon must be
replaced with fresh carbon cn a regular basis by using one of the following procedures:

1} Monitoring the conceniration level of the organic compounds In the exhaust vent of the carbon system on a
regular schedule and replacing the carbon Immediately when braakthrough is indicated. [Note: The monitoring
frequency must be daliy or at an inlerval no greater than 20 percent of the time required to consume 1he tolal
carbon working capacity established per the carbon adsorplion system deslgn analysis required per
40 CFR 265.1035(b)(4){il){G), whichever Is longer].

2) The carbon may be replaced on a regular, predelermined lime Inlerval that Is iess than the design carbon
replacement intervai established per ihe carbon adsorplion systermn design analysis required per
40 CFR 265.1035(b){4){lii){Q).

The carbon removed from the filter system must be either regenerated in a RCRA-permitted
thermal treatment unit, or dispased of by incineration in a RCRA-permitted incinerator, boiler,
or industrial furnace.

The performance of the carbon adsorption system must be demonstrated by either
conducting a performance test following the procedures specified in 40 CFR 265.1034{c)(1)
through (c){(4), or by means of a design analysis prepared in accordance with the
requirements specified in 40 CFR 265.1035(b)(4)(iii). (Note: The carbon adsorption sysiem
performance must be based on the total quantity of organics vented to the atmosphere from
all carbon adsorption system equipment.)

C-15
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Table C-1. Applicable or Relevant and Appropriate Requirements for the Disposal of CAIS Items
Recovered from the PRDA Site at Fort Richardson, Alaska {Continued)

Requirement

Raticnale for ARAR

Decontamination of Containers
40 CFR 261.7

A container that held any hazardous waste, except for a compressed gas or an acutely hazardous
wasle, is considered empty (that is, decontaminated) if all the wastes have been removed by
commonly employed practices {such as, pouring, pumping, and aspirating), and no more than

2.5 cm (1 in.) of residue remain on the bottom of the container or inner liner; ne more than 3 percent
by weight of the total capacity of the container remains in the container or inner liner, if the container
is less than or equal to 110 gal in size; or no more than 0.3 percent by weight of the total capacity of
the container remains in the container or inner liner, if the container is greater than 110 gallons in
size. A container that has held a hazardous waste thatis a compressed gas is empty when the
pressure in the container approaches atmospheric. A container or an inner liner removed from a
container that has held an acutely hazardous waste is empty if the container or inner liner has been
triple rinsed using a solvent capable of removing the commercial chemical product or manufacturing
chemicat intermediate; the container or inner liner has been cieaned by another method that has
been demonstrated to achieve equivalent removal; or, in the case of a container, the inner liner that
prevented contact of the commercial chemical product or manufacturing chemical intermediate with
the container, has been removed.

C-16

This requirement is considered to be applicable
since the SRC containing the CAIS items are
containers {as defined in 40 CFR 261.10), and
since they would be set aside for reuse after the
CAIS items are removed.
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Table C-1. Appiicable or Relevant and Appropriate Requirements for the Disposal of CAIS items
Recovered from the PRDA Site at Fort Richardson, Alaska (Continued)

Requirement Raticnale for ARAR

Decontamination of Hazardous Debris
40 CFR 268.45

Washing with water sprays or water baths of sufficient temperature, pressure, residence time This requirement is considered to be applicable
agitation, surfactants, bases, and detergents to remove hazardous contaminants; and chemical since some of the hazardous waste generated
oxidation using hypochlorite {bleach) or other oxidizing reagents of equivalent destruction efficiency  during the RRS operaticns would consist of
are two of the best demonstrated available technologies specified for the decontaminaticn of metal hazardous debris {as defined in 40 CFR 268.2}.
and plaslic surfaces contaminated with hazardous waste.

Offsite Shipping of Wastes
50 USCA 1512a.{b)

Chemical munitions that are discovered or otherwise come within the control of the DoD and that do  This requirement is considered to be applicable

not conslitute part of the chemical weapons stockpile may only be transported to the nearest since, for the purpose of the stalute, HD and L
chemical munitions stockpile storage facility that has the necessary permits for receiving and storing CAIS items are considered to be chemical
such items if the transporiation of such munitions to that facility is considered by the Secretary of munitions.

Defense to be necessary, and if it can be accomplished while protecting public health and safety.

C-17
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Table C-1. Appiicable or Relevant and Appropriate Requirements for the Disposal of CAIS items
Recovered from the PRDA Site at Fort Richardson, Alaska {Continued)

Requirement

Rationale for ARAR

Closure
40 CFR 264.11 and 114

Closure activities must be conducted in a manner that minimizes the need for further maintenance;
and controls, minimizes, or eliminates, to the extent necessary to protect human health and the
environment, post-closure escape of hazardous waste, hazardous constituents, leachate,
contaminated run-off, or hazardous waste decomposition products to the envircnment.

All contaminated equipment, structures, and soils must be properly disposed of or decontaminated.

40 CFR 268.45

Washing with water sprays or water baths of sufficient temperature, pressure, residence time
agitation, surfactants, bases, and detergents to remove hazardous contaminants; and chemical
oxidation using hypochlorite (bleach) or cther oxidizing reagents of equivalent destruction efficiency
are two of the best demonstrated available technologies specified for the decontamination of metal
and plastic surfaces contaminated with hazardous waste.

C-18

These requirements are considered to be
applicable since the chemicals in the CAIS
items are considered hazardous wastes (as
defined in 40 CFR Part 261), and since
Building 55228 (Bunker D-15) and the RRS
conslilule facilities (as defined in

40 CFR 261.10}.

This requirement is considered to be applicable
to the closure decontamination activities since
the USEPA indicated that it believes that the
treatment methods in 40 CFR 268.45 would
always satisfy the decontamination siandard for
structures and equipment in the closure
provisions (57 FR 37243}
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Table C-1. Appilicable or Relevant and Appropriate Requirements for the Disposal of CAIS items
Recovered from the PRDA Site at Fort Richardson, Alaska {Continued})

Reguirement Rationale for ARAR

40 CFR 264.178

All hazardous waste and hazardous waste residues must be removed from the containment system. These requirements are considered to be
Remaining containers, liners, bases, and soil containing or contaminated with hazardous waste or applicable since:
hazardous waste residues must be decontaminated or removed.
* The chemicais in the CAIS items are
considered hazardous wastes pursuant to
40 CFR part 261.

* The CAIS items, their overpacks, and the
RRS reactor meet the definition of a
container in 40 CFR 261.10.

* Building 55228 {Bunker D-15) and the ARS
meet the definition of a facility (as defined in
40 CFR 261.10} used for the storage of
hazardous waste containers.

C. Location Specific Requirements

40 CFR 264.18(a) and (b)

The facility used to handle and or treat CAIS items must not be located within 61 m (200 ft) of a fault These requirements are considered to be

which has had displacement in Holocene time. applicable since the chemicals in the CAIS
items are considered hazardous wasles (as
The facility used to store, handle, and or treat CAIS items must not be located within a 100-year defined in 40 CFR pait 261}, and since
floodplain unless it is designed, constructed, operated, and maintained to prevent washout of any Building 55228 (Bunker D-15) and the RRS
hazardous waste by a 100-year flood; or procedures are in place for safely removing the waste to constitute facilities (as defined in
higher ground before flood waters can reach the facility. 40 CFR 261.10).
c-19
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Table C-1. Applicable or Relevant and Appropriate Requirements for the Disposal of CAIS ltems
Recovered from the PRDA Site at Fort Richardson, Alaska (Continued)

Requirerﬁent

Rationale for ARAR

40 CFR 264.176

The location of the facility used to store, handle, and or treat CAIS items must be located such that These requirements are considered {c be

the containers handling ignitable or reactive wastes are located at least 15 m (50 feet} from the

facility's boundary.

applicable since:

* The chemicals in the CAIS items are
considered hazardous wasles pursuant to
40 CFR part 261.

* The CAIS items, their overpacks, and the
RRS reactor meet the definition of a
container in 40 CFR 261.10.

* Building 55228 (Bunker D-15) and the RRS
meet the definition of a facility (as defined in
40 CFR 261.10) used for the storage of
hazardous waste coniainers,

Notes:

CAIS
CFR
DHHS
DOT
FR
gal.
GPL

LI I VR VR |

1

n

Chemical Agent Identification Set

Code of Federal Regulations

U.S. Department of Health and Human Services
Department of Transportation

Federal Register

gallon

general population limit -
meter

cubic meters

C-20

mg/m?
ppmyv
ppmw
PRDA
RCRA
RRS
TWA
Usc

milligrams per cubic meter

parts per million by volume

parts per million by weight

Poleline Road Disposal Area

Resource Conservation and Recovery Act
Rapid Response System

time-weighted average

United States Code
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Citation

Requirement

29 CFH 1910.1000

National Institute of
Occupational Safety and
Health {NIOSH)

Potential Military
Chemical/Biolcgical Agents
and Compounds {FM-9,
December 1990) and Material
Safety Data Sheels

Occupational Safety and Health Administration (OSHA) Permissible Exposure Limits:

Phosgene (CG)

Chlcropicrin (PS)

Chlorcacetophenone {CN}

Ceiling Value:

Chloroform

Lethal/Incapacitating Dose/Concentration Dala:

Mustard (H, HS, HD)

Lewisite {L)

Phosgene (CG)

0.4 mg/m?

0.7 mg/m

0.3 mg/m

3

3

9.7 mg/m®

LD., {skin)
LD, (oral}
LCt;, {lungs)
LCtsq (skin)
ICks, (skin)

LDg

LCty; {lungs)
LCtg, (skin)
ICtg, {skin)

LClg
ICts,

C-21

100 mg/kg

0.7 mg/kg

1,500 mg-min./m°
10,000 mg-min./m®
2,000 mg-min./m?

30 mg/kg

1,400 mg-min./m®
100,000 mg-min./m®
1,500 mg-min./m®

3,200 mg-min/m®
1,600 mg-min./m®

£¥£8¢00 dN0O



Fort Richardson, Alaska CAIS EE/CA
Section: Appendix C, Rey. 0
Date: May 1997

Page: 22 of 24
Table C-2. To-Be-Considered (TBC) Requirements for the Disposal of CAIS ltems
Recovered from the PRDA Site at Fort Richardson (Continued)
Citation Requirement
Potential Mtlitary Chioropicrin (PS) 1 Gty 2,000 mg-min/m®
Chemical/Biological Agents
and Compounds (FM-9, Chloroacelophenone (CN) LCtsg 7,000 mg-min./m?
December 1990) and Material ICt,, 80 mg-min./m®
Safety Dala Sheets
(Continued) Adamsite (DM) LCl, 11,000 mg-rnin./m®

U.S. Depariment of Defense
(DoD) Standard 6055.9 STD,
Chapter 11

ICY, 22 - 150 mg-min./m3

This chapter sets forth standards for chemical warfare agent operations. Perlinent standards include:

Operalions involving punching, drilling, or sawing non-explosively configured chemical munilions for removal of the chemical warlare
egenls require vapar contalnment. The elfectiveness of the vapor contalnment system must be measured (e.g., slalic pressure) at the
start of each operation and al least every 3 months,

Musiard or Lewisite conlaminated items that have been decontaminated by approved procedures, bagged or contalned in a chemical
warfare agent-tight barrier (of sufficient vofume to alfow for the collection of an air sample wilhout being diluted by incoming air), and for
which subsequent monitoring tests verify an ofi-gas concentration below 0.003 mg/m® is considered to be deconlaminated fo the 3X
level. (Completely decontaminaied and disassembled parts thai are simply shaped and are made of essentially impervious malerials do
not require monioring.)

Mustard or Lewisiie conlaminated Items that have been decontaminated using procedures known to completely degrade the respective
chemical warfare agent molecule or for which analyses demonstrate that the tolal quantity of chemical warfare ageni is below the
minimal elfecis dosage determined by the Surgeon General of the Amy are considered to be decontaminated to the 5X level and may
be released for general use or sold o tha general public.

Monitoring of facllities to delermine the appropriate level of decontamination must be sealed for at least 4 hours, at 70 °F or higher,
before sample collection.

C-22
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Table C-2. To-Be-Considered (TBC) Requirements for the Disposal of CAIS Items
Recovered from the PRDA Site at Fort Richardson (Continued)

Citation Requirement

U.S. Departiment of Defense * Monitoring of protactive clolhing and equipment o determine the level of deconlamination must fnclude containerization at 70 °F or
{DoD) Standard 6055.9 STD higher for al least 4 hours before sample collection.

Chapter 11

. * Reuse of mustard confaminaled protective clothing is not permitted.
(Continued) P glsnotp

= Alr ventilation syslems used to provide chemical wariare agen! vapor containment mus! be designed and pericdicaliy lested lo ensure
that exhausl emisslons do not exceed the applicabte control limits; must use redundant filters when high concentration of chemical
warfare agenls may be expected; must be equipped with a backup blowers to engage if the main blower fails; and must be litted with
means to measure lhe pressure drop across the filfers.

* Gloveboxes must be provided wilh calch basins, traps, or spill frays of sullable size to control splils.

*  Working surfaces which could be confaminaled with chemlcal wartare agenls must be consiructed of chemical warfare agent resislant
malerials.

* The electrical syslem for facllities thal handle chemical warfare agenis must be equipped wilh a backup power source designed to start
automallcally and capable of supporting critical funciions In the event of power oulage.

« Chemical wartare ageni liquid wasle systems must be provided and must be designed with sufficien! capacity lo collect and contain any
potentlai chemical warfare confaminaled effluenl. Vents or olhar openings in the system must be fitted with approved fliters.

« Chemical warfare agent operalions must be provided with deconlamination facilifies of sufficient capacity to calch and contain liquid
effluents. Adequate deconlamination solution must be available for immediate use, if necessary.

C-23
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Table C-2. To-Be-Considered (TBC) Requirements for the Disposal of CAIS ltems
Recovered from the PRDA Site at Fort Richardson (Continued)

Citation Requirement

Department of the Army (DA) This Chapter sets forth general U.S. Army policy with respect decontamination and disposal of personnel,
Pamphlet (PAM) 385-5, equipment, and clothing contaminated with chemical warfare agents. Pertinent requirements under this U.S. Army
Chapter 5 policy that would supplement the DoD Standard 6055.9 STD include:

* Malterial, equipment, and clothing that has been deconlaminated 1o af least the 3X level may be disposed by burial only in a landfill ihat
has been approved by the U.S. Environmenial Protection Agency (USEPA) or under an authorized slate Resource Conservalion and
Recovery Act (RCRA) program for hazardous wasle disposal.

» For laciliifes contaminaled with muslard agent, monlicring 1o determine the appropriate level 6f decontamination must be conducied at
amblent tamperature with the area closed, for at least three B-hour perods.

DA PAM 385-61, Chapter 8, This paragraph sets forth safety design criteria for gloveboxes used to provide containment of chemical warfare
Paragraph 6-5.s. agent vapors. Pertinent requirements under this U.S. Army policy that would supplement the DoD Standard 6055.9
STD include:

* The glovabox mus! be at a minimum negallve pressure of 0.25-inches of water.
*+ The air makeup Intake to the glovebox must be provided with filters, backup dampers, or other means to prevent backup.

* Temporary openings into the glovebox must maintain an inward flow of at least 50 linear feel per minute {fpm) while chemlcal warfare
agents are contained in the glovebox.

Notes:

CFR = Ceode of Federal Regulations mg-min/m® = milligrams per cubic meter

FM = field manual NIOSH = U.S. National Institute of Occupational Safety and Health
ICA = ,incapacitating concentration OSHA = U.S. Occupational Safety and Health Administraticn
LCA = lethal concentration STD = standard

LD = lethal dose . USEPA = U.8. Environmental Protection Agency

mg/kg = milligrams per kilogram
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APPENDIX D
ENGINEERING FEATURES OF THE
RAPID RESPONSE SYSTEM GLOVEBOX
AND AIR MONITORING SYSTEM

The Rapid Response System (RRS) glovebox consists of a single-wall enclosed
structure within the RRS operations trailer (figure D-1). It is constructed of 11-gauge
walls and top and 0.187-inch thick bottorn 316L stainless steel sheets over a carbon
steel square tubing frame, and 3/8-inch Lexan® polyacrylate windows furnished with
8-inch 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 inches long, 32 inches wide, and 75-1/2 inches high, and it sits 36-1/4 inches off
the floor of the RRS operations trailer.

The glovebox is divided by two 316L stainless steel inner walls into the following three
separate compartments or stations: the airlock station, the unpack station, and the
neutralization station. The airlock station is approximately 64 inches long, the unpack
station is 100 inches long, and the neutralization station is 60 inches long. Each of the
walls separating the station compartments is furnished with a 3161 stainless steel door,
18 inches wide and 22 inches high, that allows access from one compartment to the
other; and with 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 inches wide by 24-1/4 inches
high and made of 316L stainless steel, and the other located on the rear end of the
glovebox at the airlock station measuring 20 inches wide by 23 inches high and made
out of a 1/4~inch aluminum plate coated with Epoloid paint. Two 18-inch 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
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located underneath. Each opening is fitted with a flange and a lid. Each flange forms a
1-inch protruding lip on the floor of the corresponding glovebox station to prevent any

spilled liquid from uncontrollably running into the waste containerization system.

The glovebox waste containerization system is comprised of two independent, enclosed
companments: one undemeath the glovebox unpack station and the other under the
neutralization station (figure D-2). Each compartment is approximately 40 inches wide
by 34 inches high by 33 inches 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 chemical agent identification set (CAIS) items from
their overpacks. The compartment under the neutralization station holds a 30-galion
close-head liquid waste drum with a 2-inch bung, which is used at the glovebox
neutralization station to collect the liquid waste stream (neutralents) generated from the

treatment of chemical agent found in CAIS items.

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

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

securely in place.

All seals and seams are designed to be liquid tight, and the assembled glovebox has a
maximum design air leak-rate of Q.5-inch of water in 2 hours, based on an initial
pressure difference of 2-inch water column. A variable speed induced draft fan in the
glovebox carbon filter system maintains the glovebox at a minimum of 0.25-inch 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
chromium-free whetlerized carbon filters (figure D-4). The prefilter and first HEPA filter
are designed to catch any dust and other particles generated during the glovebox
operations. The coconut shell carbon filters are designed to preferentially capture
chloroform but will also capture other CAIS materials. The chromium-free whetlerized
carbon filters are designed to capture those high vapor pressure compounds such as
phosgene and cyanogen chioride not captured by the coconut shell carbon filters. The
last HEPA filter in the carbon filter system is designed to capture any loose carbon
particles.
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The reactor in the glovebox neutralization station is constructed of 316L stainless steel
and has a nominal capacity of 1 gallon (figure D-5). The reactor consists of a container
vessel, a lid, a manual crushing mechanism to break the chemical warfare materiel
(CWM) CAIS items and to provide mixing, a keeper ring, a rupture disk, and a pressure
release valve. A separate 316L stainless steel funnel is used to transfer the contents of

the reactor to the liquid waste drum once the reaction is complete.

A cart transfer mechanism is used to transfer the CAIS item overpacks from the RRS
operations trailer loading piatform (located outside the RRS operations trailer), through
the glovebox airlock station, to the unpack station. Different carts are used to transfer
tools as well as different configurations of CAIS item overpacks. The carts and the

tracks that form this overpack transfer mechanism will be constructed of 316L stainless
steel.

The materials of construction used for the RRS glovebox system were specifically
selected to be compatible with the CAIS materials and reagents that may be handled in
it. Furthermore, since some of the materials to be handied in the RRS glovebox system
may be corrosive, the waste drums used in the waste containerization system consist of
30-gallon phenolic/epoxy-lined steel drums.

The glovebox structure provides secondary containment for the neutralization station
reactor, as well as for those CAIS items that are stored in the holding racks located in
the unpack and neutralization stations. The glovebox unpack station has a secondary
containment capacity of approximately 12 gallons, while the neutralization station has a
secondary containment capacity of about 7 gallons. These secondary containment
capacities exceed, by far, 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

"N
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within different working areas of the unpack station. Secondary containment for the
30-gallon waste drums in the containerization system is provided by the drawers, which
have a containment capacity of 32-gallons each. The bottom of each drawer is fitted

with a valve to facilitate draining.

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

In addition to the air monitoring system, there is a differential pressure transmitter in the
glovebox unpack station, \;vhich continuously monitors the pressure inside the glovebox
and provides feedback to the carbon filter fan controller. The controller contlnuously
regulates the fan speed to maintain the negative pressure within the glovebox at a
minimum of 0.25-inch 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.

D-10
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APPENDIX E
TREATMENT REACTIONS

This appendix describes the chemistry to be used during RRS treatment of CAIS items.

RED Process. The reactions of the sulfur mustard occur with 1,3-dichloro-
5,5-dimethylhydantoin (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 reacts
with the HD to form several products. These products result, in a major pan, from a
simple chlorination and, with the participation of the water in the solvent, from an
oxidation of the organic suifides to chlorinated sulfoxides and sulfones. A loss of
hydrogen chloride (HCI) from the initial products leads to the formation of chlorovinyl
chloroethyl sulfoxides and a small amount of 2-chlorovinyl 2-chloroethy! 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
chlorodimethylhydantoin (CDMH) and then to form dimethylhydantoin (DMH). The mole
percent values shown in figure E-1 represent the conversions of HD to products that
have been observed in laboratory studies. The products from this reaction are all

soluble in the solvent mixture.

Lewisite (L) is chemically converted to a single product by DCDMH, chlorovinylarsonic
acid (CVAOA), as shown in figure E-2. The reaction requires the water in the solvent to
both hydrolyze the chlorines on the arsenic to hydroxyl groups and to participate in the

oxidation of the arsenic. The CVAQA is soluble in the solvent mix.
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The rate of reaction between DCDMH and HD, and L CAIS s fast, t,» < 30 seconds, at
room temperature. Because of the relatively low concentrations, the heat generated by
the reactions cause 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 ampules are
completely mixed, the detoxification process mixtures are agitated for 15 minutes.
Analysis of the waste indicates that the concentration of residual chemical agent is
below 50 mg/L following the 15-minute contact time (contact time or agitation period
refers to the amount of time DCDMH is in contact with the chemical agent in the
reactor). Any trace amounts of the agents that remain after the reaction in the reactor
will continue to be in contact with the DCDMH or CDMH in the waste drum.

Other reactions occur which produce essentially non-toxic products; these merit
identification because they may appear as major products following each reaction. The
hydrogen chioride (HCI) formed can be expected to react with the t-butyl alcohol to form
t-butyl chloride as shown in reaction (a) in figure E-3. This well known process is
expected in this solution. Trichloro- and tetrachlorobutanes 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-minute period of agitation. This has been
confirmed by iodometric titration for available chlorine or by NMR analysis for CDMH
and/or DCDMH. With time, the excess available chiorine will chlorinate the reaction .
products, including the chemical warfare agent products, t-butyl alcohol, and
dimethylhydantoin, until it is exhausted. However, these chiorinations are very slow.
The t-butyl alcohol cosolvent will react with excess available chiorine from the DCDMH
or CDMH to produce a series of chlorinated butanes and butenes and chlorinated
t-butyl alcohol, including: trichlorobutanes, tetrachlorobutanes, tetrachiorobutenes, and
dichloro- and trichloro-t-butyl alcohols, as shown in reaction (b) in figure E-4. ‘

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

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

The rate of reaction is very rapid, t,,, < 30 seconds at room temperature, and a
negligible amount of pressure is generated. Heat is evolved in the process, but the
solution temperature has been observed to rise by less than 40°C. Excess DCDMH or
CDMH is present after completion of the treatment reaction. The presence of excess
reagent in treatment residues has been confirmed by an iodometric titration for
available chlorine, and by an NMR analysis for residual DCDMH or CDMH. With time,
the excess available chlorine will chlorinate the HD reaction products, t-butyl alcohaol,
and the methy! groups of the dimethylhydantoin, until it is exhausted. Chiorobutanes
are slowly formed from the t-butyl alcohol as in the RED Process reaction (figure E-B);
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 minutes is below 50 mg/L.

CHARCOAL/CHARCOAL “L" Process. The sulfur mustards (HD or HS) adsorbed in
charcoal are reacted with a mixture of DCDMH and chloroform. The lewisite
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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 treatment residues
from the H mustards on charcoal are mixed with the treatment residues from the L on
charcoal in the waste drum. The admixture of the water in the components of the “L”
Charcoal Process solvent with the H mustard products allows additional reactions to

occur.

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 agents. The charcoal contains pores of
various sizes, which are defined as micropores (<20A), mesopores (20-500A), and
macropores (>500A); as much as 10 percent of the chemical agent is adsorbed in the
micropores. Before a chemical treatment reaction can occur, reagent and the chemical
agent must make contact. Therefore, either the chemical agent must diffuse out of the
small pores, or the DCDMH must penetrate into the smallest pores. Chloroform rapidly
penetrates the macro-, meso-, and 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 reacting with the chemical
agent as it fluxes from the pores. The DCDMH in solution has been found to penetrate
the smallest of charcoal pores and selectively react with the chemical agent, while
leaving the charcoal unreacted.

To determine the efficiency for each of the reactions between DCDMH and the
chemical agents, adsorbed on the charcoal, both the liquid layer (solvent) and solid
layer (charcoal) were analyzed after the treatment was complete. Figure E-5 illustrates
the reaction between DCDMH and HD adsorbed on charcoal as developed from
GC/MS analyses of the solution and the Soxhlet extract from the charcoal. The
analyses of the solution indicates that HD is reduced to less than 50 mg/L within

15 minutes, but the conversion of all of the HD adsorbed in the charcoal requires longer

E-8
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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 minutes. 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
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. Hexachlioroethane, 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 lewisite adsorbed on charcoal
produces one 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 minute contact time. The concentrations
of chemical agent in the charcoal Soxhlet extracts have been found to be below

50 mg/L after a 30-minute contact time. Therefore, these results show that after

15 minutes, the agent remaining in the charcoal is still reacting with the DCDMH. A

slightly increasing reaction temperature beyond the 15-minute period also indicates that

E-10
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the reaction is not complete. The Army expects that the agent concentration is less
than the level of gquantification after 30 minutes; 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.

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

figure E-4).

E-11
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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 EE/CA for the treatment and disposal of the CAIS
recovered from the PRDA site at Fort Richardson, Alaska.

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

The 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
alternatives being evaluated in this EE/CA. The costs for the removal alteratives have
been classified as direct capital costs, indirect capital costs, and contingency. Direct
capital costs are those costs directly related to the construction and implementation of
the removal alternative. These include the costs associated with obtaining and
preparing the site where the removal 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 altemative. Indirect
capital costs include those for engineering and administrative expenses, as well as
those costs associated with permits, fees, and taxes. The contingency is intended to
cover the costs resulting from unforeseen circumstances.
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-
Except for Alternative 1: No Action, for which a detailed cost estimate was not i
developed, spreadsheets were developed to present the respective costs associated -
with the implementation of the different altemnatives. These spreadsheets are included ..

in Attachment F-1 at the end of this appendix.
F-2 GENERAL ASSUMPTIONS

Under Alternative 1: No Action; the CAIS items would remain in storage at

Fort Richardson for an indefinite period of time, as an interim measure, until a remedial
alternative, different from the others being evaluated in this EE/CA, occurs. It is
estimated that the direct capital costs for continuing storage of the CAIS at Fort
Richardson amount to approximately $300 per day. 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 altemnative on an equal basis with the others.
Nevertheless, at the present time, there is no basis to believe that a different alternative
could be developed in the near future that would provide significant cost savings over
those other alternatives being evaluated in this EE/CA. Therefore, it would be very
difficult to justify the selection of the No Action altemative, on the basis of “potential cost
savings.” In the end, it is estimated that implementing the No Action alternative would
only increase the final costs for treating and disposing of the CAIS recovered from the

" PRDA site, since it would only delay the inevitable implementation of one of the other
alternatives being evaluated in this EE/CA. The other alternatives being evaluated in
this EE/CA rely on the use of the RRS.

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

a temporary storage facility to store the wastes generated during operations.

The RRS is supported by a RTAP, a separate mobile laboratory that facilitates the
operation of the necessary monitoring equipment within the RRS Operations trailer, and

that provides gas chromatography capabilities to perform chemical analyses.
Both the RRS and the RTAP are Government furnished equipment.

The home base for the RRS and the RTAP is the Deseret Chemical Depot (DCD) in
Tooele, Utah. The home base for the RRS operating crew is assumed to be Huntsville,
Alabama, while the home base for the RTAP operating crew is assumed to be

Edgewood, Maryland.

The following paragraphs discuss the general assumptions that have been made to -

develop the cost estimates for those alternatives where the RRS is used.
F-2.1 RRS Operations
The RRS operations have been organized into five different activities: mobilization/site

preparation, setup, operations, closure, and demobilization/site clearing. Only one crew

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

As for site preparation, all of the alternatives that rely on the use of the RRS would
occur at U.S. Army installations. Therefore, it is assumed that the RRS 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 and setting up utility
connections for the RRS, RTAP, and support equipment; and setting up two
commercial office trailers for personnel support. This is assumed to require only

2 working days.

Setup activities encompass 4 working days for integration, assembly, test, and
checkout of the RRS and RTAP equipment, the completion of a 3-day baseline air
monitéring program to establish background air monitoring conditions, and the
completion of a 3-day pre-operation test. Setup is assumed to require a total of
10 working days, with each set of activities occurring sequentially.

RRS operation activities encompass the transportation of the CAIS from storage to the
site where the RRS operations are to take place, and the processing of the CAIS in the

RRS. Ten CAIS overpacks would be processed during operations. However, the
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duration of the operations activities and the armount of materials and equipment
required to process the CAIS in the RRS depends on whether the removal alternative
involves the treatment of the CAIS items that contain chemical warfare materiel (CWM),
or whether the remedial alternative involves only the identification, sorting, and
repackaging of the CAIS items for shipment offsite for disposal. These are discussed in

detail in the alternative-specific assumptions.

Closure activities encompass the decontamination of the RRS operations trailer
equipment that is used to process the CAIS, the shipment of all of the waste generated
from the processing of the CAIS and from the equipment decontamination activities,
and the preparation of the RRS and RTAP for their shipment back to their home base.
Closure activities are expected to require 8 working days; 4 working days for
decontamination, and 4 working days for packing the RRS and RTAP equipment.

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

Demobilization/site clearing activities encompass the transportation of the RRS and
RTAP equipment, materials, and operating personnel back to their corresponding home
base, as well as the return of the site where the RRS operations took place back to its
original condition. This is essentially the reverse of the Mobilization/Site Preparation
Activities and, as is the case for the Mobilization/Site Preparation activities, the time and
modes of transportation required for mobilizing the RRS and RTAP equipment and
materials to the site depend on the location of the site where the RRS operations take
place. They are discussed in detail under the alternative-specific assumptions. The
mobilization of the RRS and RTAP operating crews is assumed to be by plane, and is
assumed to require 1 day. It is also assumed that the mobilization of the RRS and
RTAP crews will be scheduled to occur on the day after the RRS and RTAP equipment
and materials leave the site, so they may help with the site clearing activities. ‘
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F-2.2 Labor

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

senior chemist and two laboratory technicians.

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

decontamination station and performing other support activities.

It is assumed that the U.S. Army installation, where the RRS activities will take place,
will provide direct support to the RRS operations for environmental engineering, safety,
maintenance, CAIS storage and onsite transportation, and other miscellaneous supp’ort
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 (that

is, from site preparation to site clearing).

Although different labor categories have been used to develop the cost estimates, an

average, loaded, hourly rate of $64 has been applied to all labor categories. It has also
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been assumed that personnel will work a standard work week schedule; that is, 8 hours
per day, 5 days per week, Monday through Friday. Further details are discussed under

the alternative-specific assumptions.
F-2.3 Materials and Equipment

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

organized into the following categories:

. Medical Surveillance. It is assumed that the RRS and RTAP crews
(a total of 13 peopie) will be required to enroll in a medical surveillance
program. The cost of this medical surveillance program has been

estimated at $1,000 per person and have been charged to Mobilization.

. Transport of the RRS and RTAP to the site. Transportation of the RRS
and the RTAP to the site is generally expected to be done over land and
involves four trailers: the RRS operations trailer, the RRS utilities trailer,
the RTAP, and a trailer for support equipment and supplies. [t is assumed
that two drivers will be used per trailer, and that the drivers will be based
at DCD, which is also the home base of the RRS and RTAP. The costs
for transporting the RRS and RTAP equipment over land are estimated at
$1.65 per mile for each trailer. These costs include salaries and per diém

for the drivers. Travel by air for the drivers is costed separately.

. RRS Usage Fees. Although the RRS is Government furnished
equipment, a standard usage fee has been developed for the RRS to
capture the costs associated with it. The RRS usage fees are based on
the equipment design and fabrication costs, maintenance and

replacement costs, spares, specialized operator training requirements,
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and expected usage over its life expectancy (estimated at 7 years). This

usage fee is estimated at $5,100 per caiendar day.

RTAP Usage Fees. Although the RTAP is Government furnished
equipment, a standard usage fee has been developed for the RRS to
capture the costs associated with this equipment. This usage fee is
estimated at $2,150 per calendar day, based on the usage fees for

comparable commercial mobile laboratories.

Office Trailers. It is assumed that two commercial office trailers will be
leased locally for the duration of onsite operations (that is, from site
preparation to site clearing) to be used for support activities. The lease
costs for these office trailers are estimated at $50 per calendar day for

each trailer.

Forkiift. 1t is assumed that a forklift will be leased locally for the duration
of onsite operations (that is, 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.

Onsite Transportation of the CAIS Items to the RRS Site. The cost of

materials and equipment necessary to transport the CAIS from the

storage bunker to the RRS operations site is assuned to be $300 per trip,

and includes the costs for the pickup truck, escort vehicle, and other
materials necessary to load and unload the CAIS overpacks. Itis
assumed that one trip will be required for each CAIS overpack to be

processed.
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Lab Supplies. The amount of lab supplies has been estimated at
$1,300 per calendar day, starting with the 3-day baseline monitoring and
ending with the completion of the equipment decontamination activities

during closure.

Equipment and Materials to Decontaminate Personal Protective
Equipment (PPE). The RRS is equipped with two Occupational Safety
and Health Administration (OSHA) level A suits. The suits are available
for use during maintenance, decontamination, and emergencies during
RRS operations. The costs of materials and equipment necessary to
decontaminate these suits after their use is estimated at $300 per suit. It
is assumed that these suits will be used every working day during the
pre-operations testing, during Operations, and during the four working

days of decontamination activities during Closure.

Replacement of Carbon and High Efficiency Particulate Air (HEPA) Filters.
The replacement rate for the carbon and HEPA fiiters used in the RRS
ventilation filter system depends on whether the remedial alternative
involves the treatment of the CAIS items that contain chemical warfare
materiel (CWM), or whether the remedial alternative involves only the
identification, sorting, and repackaging of the CAIS items for shipment
offsite for disposal. Therefore, the number of carbon and HEPA filter r
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 $4,000 per set.

Decontamination Supplies. Decontamination supplies include brush-es,

decontamination solution, and other miscellaneous items required for
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L.
r
é
decontaminating the RRS operations trailer. The costs for A
decontamination supplies are estimated at $1,000. r
Treatment Reagents. Treatment reagents will be supplied by the ;

Edgewood Research, Development and Engineering Center, a U.S. Army
facility located in Edgewood, Maryland. Although these treatment
reagents will be Government furnished materials, the costs to prepare and
supply the reagents required to treat the CAIS items containing CWM
have been estimated at $20,000.

Utilities. Utilities are estimated at $300 per day for each calendar day
starting on the day the RRS and RTAP 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 PPE. The costs for disposable Tyvek™ suits are estimated at
$3.50 per suit. It is estimated that each person wiil use two suits per

working day while onsite.

Waste Containers. The quantity and type of waste containers and waste
disposal and analysis costs depends on whether the removal alternative
involves the treatment of the CAIS items that contain chemical warfare
materiel (CWM) or, whether the removal alternative involves only the
identification, sorting, and repackaging of the CAIS items for shipment ‘
offsite for disposal. The costs for purchasing § gallon drums, 20 gallon

drums, 30 gallon drums, and 55 gallon drums, are estimated at $10, $35,
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$45, and $85 each, respectively. The costs of Single Round Containers
(SRCs) are estimated at $1,230 each, and the costs of Gaylord boxes are
estimated at $150 each.

. Waste Disposal/Analysis. The costs for disposal of 30 gallon drums of
nonhazardous waste at a Resource Conservation and Recovery Act
(RCRA) subtitle D (non-hazardous waste) landfill are estimated at
$200 per drum. The costs for disposal of 30 gallon drums and 55 galion
drums of hazardous waste at a RCRA subtitle C (hazardous waste)
incinerator are estimated at $400 and $500, respectively, per drum. The
costs for disposal of Gaylord boxes of hazardous waste at a RCRA
subtitle C (hazardous waste) incinerator are estimated at $500 per box. It
is assumed that all containers of hazardous waste will be sampled and
analyzed for Toxicity Characteristic Leaching Procedure (TCLP) metals
($140 per sample), TCLP organics ($220 per sample), free liquids test
($30 per sample), heat of combustion ($80 per sample), ash contents

($25 per sample), and chemical warfare agent ($600 per sample).

. Air Transport of CAIS. Transportation of CAIS by air is expected to be by
C-12 military aircraft. The costs of a C-12 military aircraft are estimated at
$5 per mile. The costs for loading and unioading the CAIS onto and out.

of the plane are estimated at $250 per load.
F-2.4 Travel/Car Rental/Per Diem

The costs for travel, car rental, and per diem are dependent on the location of the site
where the RRS operations are set to take place and on whether the remedial
alternative involves the treatment of the CAIS items that contain chemical warfare

materiel (CWM), or whether the remedial altemative involves only the identification,
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sorting, and repackaging of the CAIS items for shipment offsite for disposal. Standard
U.S. Government Per Diem Rates for the appropriate locality have been used to

estimate the per diem related costs.

. Round-trip airfare rates have been estimated as follows:
- Baltimore, Maryland, to Anchorage, Alaska $1,500
- Huntsville, Alabama, to Anchorage, Alaska $1,500
- Anchorage, Alaska, to Salt Lake City, Utah $1,000
- Baltimore, Maryland, to Houston, Texas $ 500
- Baltimore, Maryland, to Salt Lake City, Utah $1,000
- Huntsville, Alabama, to Salt L.ake City, Utah $ 500
- Pine Bluff, Arkansas, to Salt Lake City, Utah $ 500
- Baltimore, Maryland, to Pine Bluff, Arkansas $ 500
- Huntsville, Alabama, to Pine Bluff, Arkansas $ 500

It is assumed that four minivans will be rented for the RRS and RTAP crews at an

estimated cost of $50 per day. Car rental costs are estimated at $35 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.
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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 which, under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), are not required for the
remedial altematives taking place at Fort Richardson. For those remedial alternatives
where the RRS operations take place outside Fort 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. (It is assumed

that an Environmental Assessment will be required.)

F-2.7 Contingency

A contingency allowance of 30 percent has been added to the Total Capital Cost to
compute the Total Project Cost. This contingency is intended to cover the costs
associated with unforeseen circumstances, such as weather or administrative delays,
and gaps in site characterization data.

F-3 ALTERNATIVE-SPECIFIC ASSUMPTIONS

The remedial alternatives that rely on the use of the RRS are:

. Alternative 2: Onsite Treatment of CWM Iltems and Offsite

Treatment/Disposal of Associated Hazardous Substances

. Alternative 3: Offsite Treatment/Disposal
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. Alternative 4: Offsite Treatment of CWM at a DoD Facility with Further

Offsite Treatment/Disposal
A detailed description of these alternatives is provided in section 3 of the EE/CA.

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

costs for these alternatives.
F-3.1 Alternative 2

F-3.1.1 Mobilization/Site Preparation. It is assumed that, for this alternative, the
RRS and the RTAP are transported from Tooele, Utah, to Anchorage, Alaska, over
land, a distance of approximately 2,500 miles. It is assumed that eight local personnel
from DCD in Tooele, Utah, will drive the RRS and RTAP equipment to Anchorage,
Alaska, and travel back to Tooele by plane. The mobilization of the RRS and RTAP

equipment over land is assumed to require 5 days.

The RRS and RTAP operating crews are assumed to travel to Anchorage, Alaska, from
their corresponding home base, the day before the RRS and RTAP equipment is
scheduled to arrive in Anchorage. It assumed that travel for the RRS and RTAP crews
to Anchorage will require 1 full day. ltis, therefore, assumed that the RRS and RTAP:

crews will help with the site preparation activities.

It is assumed that Fort Richardson personnel will commence site preparation activities
on the day before the RRS and RTAP equipment is scheduled to arrive at

Fort Richardson, and that such site preparation activities will be completed the following
working day. It is assumed that the two office trailers will be delivered to ‘

Fort Richardson, as part of the site preparation activities, the day before the RRS and
RTAP equipment is scheduled to arrive at Fort Richardson.
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F-3.1.2 Setup. The setup of the RRS and RTAP equipment is assumed to
commence after the site preparation activities have been completed. It is assumed that
the RRS and RTAP crews, supported by installation personnel, will set up the RRS and

RTAP equipment, as discussed in the general assumptions.

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

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

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

warfare agents (that contain industrial chemicals).

The RRS is designed to process CAIS overpacks at a rate equivalent to one per
working day, when treating CWM CAIS items. This would require 10 working days to
process the ten CAIS overpacks at Fort Richardson. However, assuming only an

85 percent availability, the RRS operations are assumed to last 13 working days.

It is assumed that the transportation of the CAIS overpacks from storage to the site
where the RRS operations are set to take place would be performed by Fort Richardson
personnel as part of the installation support. Also, it is assumed that the carbon and

HEPA filters will need to be changed ten times during operations.

F-15



OuUR 0028787E

Fort Richardson, Alaska CAIS EE/CA
Section: Appendix F, Rev. 0

Date: May 1997

Page: 16 of 30

F-3.1.4 Closure. All closure activities are expected to require 8 working days.
Decontamination of the RRS operations trailer equipment is assumed to take 4 working
days, during which all of the RRS monitoring equipment will continue to operate and lab
supplies are assumed to be required. It is also assumed that the wastes generated
during the RRS operation and decontamination activities will be shipped offsite for
disposal after the decontamination activities are completed. Once the decontamination
activities are completed, the RRS and RTAP equipment will be disassembled and
prepared for shipment back to Tooele, Utah. This is assumed to require 4 working
days. It is also assumed that the carbon and HEPA filters will be changed once at the

end of the decontamination activities.

The number and types of hazardous waste containers generated during Alternative 2
are listed in table 3-1 of the EE/CA. Decontaminated pigs (or pig parts) and

/ decontaminated PPE are assumed to be disposed in a RCRA Subtitie D

| (nonhazardous waste) landfill. All other hazardous wastes generated during the
implementation of this Alternative are assumed to be disposed at a RCRA

Subtitle C (hazardous waste) incinerator.

F-3.1.5 Demobilization/Site Clearing. It is assumed that, after preparing the RRS
and RTAP for shipment, the RRS and RTAP crews will assist with the site clearing

activities.

It is assumed that local personnel from DCD will be used to drive the RRS and RTAP
equipment back to Tooele, Utah. The demobilization of the RRS and RTAP equipment
over land is assumed to require 5 days and will cover a distance of approximately
2,500 miles.

It is assumed that the RRS and RTAP operating crews will travel back to their

corresponding home base the day after the RRS and RTAP equipment leaves for
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Tooele, Utah. It assumed that travel for the RRS and RTAP crews back to their

corresponding home base will require 1 full day.

It is assumed that Fort Richardson personnel will commence site clearing activities as
soon as the RRS and RTAP equipment leaves the site. It is assumed that the entire

site clearing activities will take 2 working days.

It is assumed that the two office trailers will be returned on the next working day after
the RRS and RTAP equipment depart Fort Richardson.

F-3.2 Alternative 3

F-3.2.1 Mobilization/Site Preparation. it is assumed that, for this alternative, the
RRS and the RTAP are transported from Tooele, Utah, to Anchorage, Alaska, over
land, a distance of approximately 2,500 miles. It is assumed that eight local personnel
from DCD in Tooele, Utah, will drive the RRS and RTAP equipment to Anchorage,
Alaska, and travel back to Tooele by plane. The mobilization of the RRS and RTAP

equipment over land is assumed to require 5 days.

The RRS and RTAP operating crews are assumed to travel to Anchorage, Alaska, from
their corresponding home base, the day before the RRS and RTAP equipment is
scheduled to arrive in Anchorage. It assumed that travel for the RRS and RTAP crev;/s
to Anchorage will require 1 full day. It is, therefore, assumed that the RRS and RTAP

crews will help with the site preparation activities.

It is assumed that Fort Richardson personnel will commence site preparation activities
on the day before the RRS and RTAP equipment is scheduled to arrive at \
Fort Richardson, and that such site preparation activities will be completed the following

working day. It is assumed that the two office trailers will be delivered to
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Fort Richardson, as part of the site preparation activities, the day before the RRS and

RTAP equipment is scheduled to arrive at Fort Richardson.

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

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

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

F-3.2.3 Operations. RRS operation activities are assumed to commence
immediately after the conclusion of the setup pre-operations testing activities. For this
Alternative, the RRS operations involve unpacking the CAIS items from their overpack
containers; identifying and segregating the CAIS items by their chemical contents; and
repackaging the CAIS items according to compatibility and hazard class, in accordance
with the Department of Transportation (DOT) requirements, for shipment offsite to a
RCRA Subtitle C incineration facility.

The RRS is designed to process CAIS overpacks at a rate equivalent to one per
working day, when treating CWM CAIS items. If no treatment will be performed, it is
assumed that the RRS will be capable of processing at a rate equivalent to two CAIS
overpacks per working day. This would require 5 working days to process the ten CAIS
overpacks at Fort Richardson. However, assuming only an 85 percent availability, the
RRS operations are assumed to last 6 working days. It is assumed that the h
transportation of the CAIS overpacks from storage to the site where the RRS

operations are set to take place would be performed by Fort Richardson personnel as
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part of the installation support. Also, since no treatment would be taking place within
the RRS 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 8 working days.
Decontamination of the RRS operations trailer equipment is assumed to take 4 working
days, during which all of the RRS monitoring equipment will continue to operate and lab
supplies are assumed to be required. It is also assumed that the wastes generated
during the RRS operation and decontamination activities will be shipped offsite for
disposal after the decontamination activities are completed. Once the decontamination
activities are completed, the RRS and RTAP equipment will be disassembled and
prepared for shipment back to Tooele, Utah. This is assumed to require 4 working
days. It is also assumed that the carbon and HEPA filters will be changed once at the

end of the decontamination activities.

The number and types of hazardous waste containers generated during Alternative 3
are listed in table 3-2 of the EE/CA. Decontaminated pigs (or pig parts) and
decontaminated PPE are assumed to be disposed in a RCRA Subtitle D (nonhazardous
waste) landfill. All other hazardous wastes generated during the implementation of this
Alternative are assumed to be disposed at a RCRA Subtitle C (hazardous waste)

incinerator.

The repackaged CAIS items containing CWM are assumed to be loaded onto a C-12
military aircraft for shipment to the RCRA subtitle C (hazardous waste) incineration
facility. For the purpose of estimating the costs for disposal of the CAIS items
containing CWM, it is assumed that the incineration facility will be located near
Houston, Texas. Therefore, the total travel distance for the C-12 miilitary aircraft is
3,480 miles.
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It is assumed that local personnel from Fort Richardson, Alaska, will transport the CAIS
from Fort Richardson to Eimendorf Air Force Base (EAFB), and load the CAIS onto the
C-12 plane. The costs for materials and equipment to transport the CAIS and load
them onto the plane are estimated at $250. The level of effort required for loading the
CAIS onto the C-12 planes is assumed to require one Fort Richardson engineer for

4 hours, and three Fort Richardson technicians for 4 hours (this includes the

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

It is assumed that personnel from the U.S. Army Technical Escort Unit (TEU) will be
used to unload the CAIS and transport them to the RCRA subtitle C (hazardous waste)
incineration facility, where the CAIS items will be incinerated. It is assumed that
unloading and transporting the CAIS items will require six TEU personnel, two escont
cars, and one truck. The costs for materials and equipment to unioad the CAIS and
transport thern to the incineration facility are estimated at $250, in addition to $50 for

truck rental.

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

assumed that the TEU personnel will return to their home base the following morning.
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F-3.2.5 Demobilization/Site Clearing. It is assumed that, after preparing the RRS
and RTAP for shipment, the RRS and RTAP crews will assist with the site clearing
activities. It is assumed that local personnel from DCD will be used to drive the RRS

and RTAP equipment back to Tooele, Utah.

The four trailers will travel a distance of approximately 2,500 miles and it is assumed to

require 5 days.

It is assumed that the RRS and RTAP operating crews will travel back to their
corresponding home base the day after the RRS and RTAP equipment leaves for
Tooele, Utah. It assumed that return travel for the RRS and RTAP crews to their

corresponding home base will require 1 full day.

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

clearing activities will take 2 working days.

It is assumed that the two office trailers will be returned on the next working day after
the RRS and RTAP equipment depart Fort Richardson.

F-3.3 Alternative 4a

F-3.1.1  Mobilization/Site Preparation. It is assumed that, for this alternative, the
ten CAIS overpacks at Fort Richardson are transported to Tooele, Utah, by two C-12
military aircraft, a distance of approximately 2,270 air miles.

It is assumed that local personnel from Fort Richardson, Alaska, will transport the CAIS
overpacks from Fort Richardson to EAFB and load the CAIS overpacks onto the

C-12 planes. This is assumed to require two loads. The costs for materials and
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equipment to transport the CAIS overpacks and load them onto the plane are estimated
at $250 per load.

It is assumed that local personnel from DCD in Tooele, Utah, will be used to unload the
CAIS overpacks and transport them to temporary storage at DCD. it is assumed this
will consist of two loads. The costs for materials and equipment to unload the CAIS

and transport them to temporary storage are estimated at $250 per load.

The level of effort required for the loading of the CAIS onto the C-12 planes is assumed
to require two Fort Richardson engineers for 4 hours, and six Fort Richardson
technicians for 4 hours (this includes the transportation convoys). The unloading of the
CAIS overpacks at Tooele, Utah, is assumed to take place as part of the installation
support. The mobilization of the CAIS overpacks by C-12 aircraft is assumed to require
2 days.

The RRS and RTAP operating crews are assumed to travel to Tooele, Utah, from their
corresponding home base, on the same day the CAIS overpacks are loaded for
shipping to Tooele. 1t is assumed that travel for the RRS and RTAP crews to Tooele
will require 1 full day. It is, therefore, assumed that the RRS and RTAP crews will help
with the unloading of the CAIS overpacks and with the site preparation activities at
DCD.

It is assumed that DCD personnel will commence site preparation activities on the day
before the CAIS overpacks are set to arrive at DCD, and that such site preparation
activities will be completed the following day. The RRS and RTAP equipment will be
moved from its storage site at DCD to the site where the RRS operations are set to take

place on the second day of site preparation activities.
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It is assumed that the two office trailers will be delivered to DCD as part of the site

preparation activities, on the first day of site preparation activities.

F-3.3.2 Setup. The setup of the RRS and RTAP equipment is assumed to
commence after the site preparation activities have been completed. It is assumed that
the RRS and RTAP crews, supported by installation personnel, will set up the RRS and

RTAP equipment, as discussed under the general assumptions.

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

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

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

chemical warfare agents (that is, which contain industrial chemicals).

The RRS is designed to process CAIS overpacks at a rate equivalent to 1 per workir{g
day, when treating CWM CAIS items. This would require 10 working days to process
the ten CAIS overpacks at Fort Richardson. However, assuming only an 85 percent
availability, the RRS operations are assumed to last 13 working days.

It is assumed that the transportation of the CAIS overpacks from storage to the site

where the RRS operations are set to take place would be performed by DCD personnel
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as part of the installation support. Also, it is assumed that the carbon and HEPA filters

will need to be changed ten times during operations.

F-3.3.4 Closure. The entire closure activities are expected to require 8 working
days. Decontamination of the RRS operations trailer equipment is assumed to take

4 working days, during which all of the RRS monitoring equipment will continue to
operate and lab supplies are assumed to be required. It is also assumed that the
wastes generated during the RRS operation and decontamination activities will be
shipped offsite for disposal after the decontamination activities are completed. Once
the decontamination activities are completed, the RRS and RTAP equipment will be
disassembled and prepared for its return to storage at DCD. This is assumed to require
4 working days. It is also assumed that the carbon and HEPA filters will need to be

changed once at the end of the decontamination activities.

The number and types of hazardous waste containers generated during Alternative 2
are listed in table 3-3 of the EE/CA. Although considered nonhazardous debris, the
decontaminated pigs (or pig parts) and decontaminated PPE are assumed to be
disposed in a RCRA Subtitle C (hazardous waste) landfill. All other hazardous wastes
generated during the implementation of this Alternative are assumed to be disposed at
a RCRA Subtitle C (hazardous waste) incinerator.

F-3.3.5 Demobilization/Site Clearing. It is assumed that, after preparing the RRS
and RTAP for their retumn to storage, the RRS and RTAP crews will help with the site

clearing activities,

The RRS and RTAP are assumed to be returned to storage at DCD on the first day of
demobilization/site clearing. ‘
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It is assumed that the RRS and RTAP operating crews will travel back to their
corresponding home base the day after the RRS and RTAP equipment is returned to
storage, and that travel for the RRS and RTAP crews back to their corresponding home

base will require 1 full day.

It is assumed that DCD personnel will commence site clearing activities as soon as the
RRS and RTAP equipment leave the site for storage. It is assumed that the entire site

clearing activities will take 2 working days.

It is assumed that the two office trailers will be returned on the next working day after
the RRS and RTAP return to storage.

F-3.4 Alternative 4b

F-3.4.1 Mobilization/Site Preparation. It is assumed that, for this alternative, the
ten CAIS overpacks at Fort Richardson are transported to Grider Field in Pine Bluff,
Arkansas, by two C-12 military aircraft, a distance of approximately 3,415 air miles.
From Grider Field, a UH-60 helicopter would then be used to transfer the CAIS
overpacks to PBA (two 12-mile trips).

It is assumed that local personnel from Fort Richardson, Alaska, will transport the CAIS
overpacks from Fort Richardson to EAFB and load the CAIS overpacks onto the '
C-12 planes. This is assumed to require two loads. The costs for materials and
equipment to transport the CAIS overpacks and load them onto the plane are estimated
at $250 per load.

It is assumed that local personnel from PBA, will be used to transfer the CAIS
overpacks from the C-12 aircraft to the UH-60 helicopter, and to unload the CAIS

overpacks from the UH-60 and transport them to temporary storage at PBA. Itis

F-25



OUB 0028787

Fort Richardson, Alaska CAIS EE/CA
Section: Appendix F, Rev. 0

Date: May 1997

Page: 26 of 30

assumed this will consist of two loads. The costs for materials and equipment to unload

the CAIS and transport them to temporary storage are estimated at $250 per load.

The level of effort required for the loading of the CAIS onto the C-12 planes is assumed
to require two Fort Richardson engineers for 4 hours, and six Fort Richardson
technicians for 4 hours (this includes the transportation convoys). The unloading of the
CAIS overpacks at PBA, is assumed to take place as part of the installation support.
The mobilization of the CAIS overpacks by C-12 aircraft and UH-80 helicopter is

assumed to require 2 days.

It is assumed that, for this alternative, the RRS and the RTAP are transported from
Tooele, Utah, to Pine Bluff Arsenal (PBA) in Pine Bluff, Arkansas, over land, a distance
of approximately 1,600 miles. It is assumed that eight local personnel from DCD in
Tooele, Utah, will transport the RRS and RTAP equipment. Transporting the RRS and
RTAP equipment to PBA is assumed to require 3 working days. The DCD personnel
are expected to travel back to Tooele, Utah, by plane, that same day. The RRS and
RTAP operating crews are assumed to travel to Pine Bluff, Arkansas, from their
corresponding home base, on the day before the RRS and RTAP equipment and the
CAIS overpacks are scheduled to arrive at PBA. It assumed that travel for the RRS

and RTAP crews to Anchorage will require 1 full day. It is, therefore, assumed that the
RRS and RTAP crews will help with the unloading of the CAIS overpacks and with site
preparation activities at PBA. It is assumed that PBA personnel will commence site
preparation activities on the day before the RRS and RTAP equipment is scheduled to
arrive at PBA, and that such site preparation activities will be completed by the foliowing

day.

It is assumed that the two office trailers will be delivered to PBA as part of the site
preparation activities, the day before the RRS and RTAP equipment is set to arrive at
PBA.
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F-3.4.2 Setup. The setup of the RRS and RTAP equipment is assumed to
commence after the site preparation activities have been completed. It is assumed that
the RRS and RTAP crews, supported by installation personnel, will set up the RRS and

RTAP equipment, as previously discussed under the general assumptions.

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

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

F-3.4.3 Operations. RRS operation activities are assumed to commence
immediately after the conclusion of the setup pre-operations testing activities. For this
Alternative, the RRS operations involve unpacking the CAIS items from their overpack
containers, identifying and segregating the CAIS items by their chemical contents, the
treatment of CAIS items that contain chemical warfare agents in the RRS operations
trailer reactor, and repackaging those CAIS items that do not contain chemical warfare

agents (which is, that contain industrial cheniicals).

The RRS is designed to process CAIS overpacks at a rate equivalent to one per
working day, when treating CWM CAIS items. This would require 10 working days to
process the ten CAIS overpacks from Fort Richardson. However, assuming only an

85 percent availability, the RRS operations are assumed to last 13 working days.

It is assumed that the transportation of the CAIS from storage to the site, where the
RRS operations are set to take place, would be performed by PBA personnel as part of
the installation support. Also, it is assumed that the carbon and HEPA filters will need

to be changed ten times during operations.
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F-3.4.4 Closure. The entire closure activities are expected to require 8 working

oy

days. Decontamination of the RRS operations trailer equipment is assumed to require
4 working days, during which all of the RRS monitoring equipment will continue to
operate and lab supplies are assumed to be required. It is also assumed that the
wastes generated during the RRS operation and decontamination activities will be
shipped offsite for disposal after the decontamination activities are completed. Once
the decontamination activities are completed, the RRS and RTAP equipment will be
disassembled and prepared for transportation back to Tooele, Utah. This is assumed
to require 4 working days. It is also assumed that the carbon and HEPA filters will need

to be changed once at the end of the decontamination activities.

The number and types of hazardous waste containers generated during Alternative 2
are listed in table 3-3 of the EE/CA. Although considered nonhazardous debris,
decontaminated pigs (or pig parts) and decontaminated PPE are assumed to be
disposed in a RCRA Subtitle C (hazardous waste) landfill. All other hazardous wastes
generated during the implementation of this Alternative are assumed to be disposed at
a RCRA Subtitle C (hazardous waste) incinerator.

F-3.4.5 Demobilization/Site Clearing. It is assumed that, after preparing the RRS
and RTAP for transportation back to Tooele, the RRS and RTAP crews will assist with
the site clearing activities.

It is assumed that local personnel from DCD will transport the RRS and RTAP
equipment back to Tooele, Utah, over land, a distance of approximately 1,600 miles.
This will require 3 days. It is assumed that the RRS and RTAP operating crews will
travel back to their corresponding home base the day after the RRS and RTAP
equipment leaves PBA. It assumed that travel for the RRS and RTAP crews back to
their corresponding home base will require 1 full day.
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it is assumed that PBA personnel will perform the site clearing activities, and that the
entire site clearing activities will require 2 working days. It is assumed that the two
office trailers will be returned on the next working day after the RRS and RTAP

equipment depart PBA.
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ALTERNATIVE 2
COST SUMMARY

. Direct_éapital Costs

A. Labor

5456 632 | &

B. Materials and Equipment

$659,523

C Travel/Car Rental/Per Diem

Total Direct Capital Costs

$172 581

. Indirect Capital Costs
_

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

$257,787

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

3128, 894

Total Indirect Capital Costs [

- & SR L el

el -»‘wm»&a e

$386.681

TOTAL CAPITAL COSTS

nedifé] $1,675,617

I1l. Contingency (30% of Capital Costs
TOTAL PROJECT COSTS

$502,685

2] $2,178,302
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Forl Richardson, Alaska CAIS EE/CA

Section: AHachment F-1, Rev. 0 N
Dale: M N
Page: 2
|, DIRECT CAPITAL COSTS L
A. LABOR ity 4 e 7 : s ﬁﬂ%’;ﬁﬁv
Description Rate Mobll:zatlonf Setup Qgera!mns Closure Demobilization/ TOTAL
Site Preparation Site Clearing
5|wk-days 10]wk-days t3|whk-days Bjwk-days S|wk-days Hwk-days
5]cat-days 14|cal-days 19)cal-days 12|cal-days 5|cal-days S5[cal-days
($hour) |{man-hours) (%) {man-hours) (%) (man hours) {$) {man-hours) (3) {man-hours) {3$) {man-hours) {$)
1. RRS Manager/Supervisor $64.00 | - 16| $1.024 80l  $5,120 104]° $6,656 64] $4,096 16]  $1,024 280 $17,920
2. ARS QA and H&S Manager $64.00 16| $1.024 80| $5.120 104] $6.656 64] $4.096 16]  $1,024 280 $17,920
3. RRS Glovebox Operator $64.00 64|  $4,096 320{ $20.480 415| $26.624 256| $16,384 64] $4,096 1120 $71,580
4. RRAS RAMAN Operator $64.00 32| $2,048 160] $10,240 208y $13,312 128) $8,192 32| $2.048 560 $35,840
5. RRS Maintenance Suppor $64.00 16| _ $1.024 80| $5,120 104| " $5,656 64| $4,096 16 §1,024 280} $17,920
6. ARS Site Administrator $64.00 18] $1,024 80 35,120 104| $6,656 64! $4,096 16| $1,024 280]  §i7.920
7. RATAP Sr. Chemist $64.00 16] __ $1.024 BO| $5,120 i04] $6656 64  $4,096 16] $1,024 2B0 $17.920
{8. RTAP Lab Technician $64.00 32| 32,048 166] $10,624 226| $14,454 134 $a,576 32| 32048 5%0|  $37,760
9. Security Guard $64.00 32| %2048 672] $43,008 912| $58,368 576| $36,864 16| $1,024 | 2208] $141,312
10._Ft. Richardson Engineer $64.00 32| %2048 160] $10,240 208] $13,312 128) 38,192 32 $2048} 560 $35,840
11, F1. Richardson Technician $64.00 32| $2,048 160] $10,240 208| $i13,312 128]  $8,192 32| $2,048| " 560 $35840
12. Fi. Richardson Forklitt Operator $64.00 8 3512 40  $2,560 52| $3,328 32( $2,048 8 $512 140 $8,960
TOTAL LABOR 2078/ $132,992 2750 '$176,000 1702| $108,928 2061 $18,944 7138] $456,832
B. MATERIALS AND EQUIPMENT i B “%%kami%%’*&; R ;Mmﬂmm\’wm;& T T e ISP
1. Medicai Surveiilance RAS/ATAP Crews ¢ ¥ g K
2, Transporiation of ARS and ATAP _ . 2 $16,500
3. ARS Usage Fees . _$71.400 $96,900 $61,200 |; ' $25,500 ]
4. RTAP Usage Fees ; v{_$30,100 | $40,850 [ies a i $25,800 $10,750 E $118,250
5. Office Trailer q  §1400 | _ $1,900 [i5H il $1,200 . $200 %4500
6. Forklift : : $560 $760 : $480 |3 386 | $1,960
7. Transport of CAIS from Bunker to ARRS SEpigiEal] . _$3.000 . & B W _ $3.000
8. Lab Supplies _ : i —§10,400 $24,700 ~ $7.800 O TE $42,500
9. PPE (OSHA Level A} deconiamination 4 _$1,800 _ $7800 _ $2,4900 - __$12,000
10. Carber/HEPA Filiers Bk - . _$40,000 $4,000 $44,000
11, Treatment Reagents : $20,000 : $20,000
12. Decontamination Supplies $1,000 1 §1.000
13. Utilities (Eleciric/Diesel and Water} $40o 4 $5,600 _ $7600 $4,800 3 $400 ] $18,800
14. Miscellanecus Supplies ; $200 k4 $1.000 $1.300 3 $800 Fi $200 fesfeinir]  $3,500
15. PPE (2 suits/person/day) d i $91 $910 _ $1,183 | g $728 ""f $91 ¢ -E i $3,003
16. Waste Containers 2 B o] $5.580 - 14 Ear ! _ |k s $5,580
17. Wasle DisposalfAnalysis ¥ i1 e J dd  $54,130 |xii 134 £653 $54,130
TOTAL MATERIALS AND EQUIPMENT e i $66.721 4 $128,750 Lo gt rastan]  $659,523
C. TRAVEL/CAR RENTAL/PER DIEM i "5}%21‘% $19488 Fgnd $41,566 Frighbesi $35.628 etgoaratel  $172,581
TOTAL DIRECT CAPITAL COSTS b *W&@” 144 $303,308 %t $478,404 Jivignaiuns] $308,894 : $1,288,936
Attachment F-1-2
. ) “ 2y e o gy AT 1
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B. MATERIALS AND EQUIPMENT

[ e TN R A T

R R et «m‘m-«m‘;ﬂa =

TOTAL WASTE CONTAINERS

ot R R LS

-3 el
o

$150 Ibox

Descriphon Quantity | Cost TOTAL
1. Medical Survaiiiance HRE/RTAP Crews 1|crew 13| parsons/craw 51,000 I/parson $13.000
2. Transpanation of RRS and RTAP 4 8|traller-trps 2,500(miles/trailar-inp $1.65 |/mile $33.000
tratiars, mobiizaton and demobilization)

3. RRS Usage Fees 1IRRS 55|caldays $5,100 [/RRS—calday | $2680.500 |
4 RTAP Usage Feas 1|RTAP 55,cal-days $2.150 |/RTAP-cal-oay | £118.250
5. Office Trallar 2|vrallers 49| cai-days $50 |/cal-day 54.900
& Forkhit 1 /forkhft 49 cal-oays 540 /cal-day $1.960
7 Transport of CAIS from Bunker to ARS 10]ovarpacks 1 tnp/ovarpack $300 l/tnp £3.000
8. Lab Supplies fixad 33icardays ' $1,30C /zal-day 542,500
9 PPE (OSHA Level A} decontaminanon 20 wk-days 2isuitsrwk-ggy - $300.00 lsun 512,000
1. Carbon/HEPA Filtars 11|changes 1'sal/change i $4,000 l/set $44,000
(11. Traatment Reaganis fixeg lump sum $20.000 | $20.000
12, Decontamination Supplias frzad lump sum $1.000 | $1.000
13. Utlites (Electnc/nesel and Water) fixed 47 ical-days 5400 ./zel-day $18,800
14. Miscallanaous Suppligs fixext 35 |wh-oays $100 I/wk-cay £3.500
15, PPE (2 sulls/parson/day) 33| wk-days 26 suns/wi-day $3.50 V/sun $3,003
16. Waste Containers L e B T R T T e S5 gkl R S e T TR B A
- 5-Galion Drums 1idrum lump sum 510 l/drum 510
- 20-Gallon Drums 1idrum lump sum 335 larum 335
- 30-Gallon Drums lump sum $45 |/drum 5495
- 55-Gallon Drums lump sum $85 |/drum $510
- SRC lump sum $1.230 I/SRC $1.230
- Gaviord Boxes lumo sum £$3.300

v er T Fier,

17 _Wasta Dispasai/Analysis EX N i T FR A
- Decontaminateda Pigs (or Pig Pans) (solid, In/drum
nonhazardous wasia, disposal in RCRA
Subtitle D landfill)
- Qunnage/Packaging Matenals (solid, 4(30-gal. drums 50(lvdrum $400 |/drum $1.600
hazardous waste, disposal in RCRA Subtitle
C n¢merator)
metais analysis (TCLP) 1[sampia/drum $140 |/sample $560
organics analysis (TCLP) : 1 |sampia/drum 5220 |/sample $880
fre@ liquids test 1 phevarum $30 i/zample $120
heat of combustion : 2 1 | sampia/drurm $80 l/sample $320
ash contents i 1 /grum $25 |/sample $100
chamical wariare agent (GG/MS) i 1 pievarum $600 |/sample $2.400
- Chemical Warlare Agents Traatment 4{30-gal. drums 250 |/drum $400 |/drum $1,600
Residues (Iquid, hazardous waste, disposal
in RCRA Subtitie C incingrator)
metals analysis (TCLF) %o i 1 |sampia/drum 3140 |/sample 3560
organics analysis (TCLP) I 1|sampie/drum $220 |/sample $880
heat of combustion 1 pe/drum i $80 l/sampi $320
asn contents P 1lsampla/drym | $25 l/sampl $100
| chemical wartare agent (GC/MS) PR et 1[sample/drum $600 I/sample £$2.400
- Lquid Phosgene (hazardous waste, 1|SRC 14|IWSAC ' $200 {Nlab pack $200
disposal in RCRA Subtitle C incinerater) :
- Liqud Chioropienin (hazardous waste, 1{5-gal. drum (lab pack) 14!Rv/drum ! $200 |Nab pack $200
disposai in RCRA Subtitla C incinarator) !
- Poison Solids (hazardous wasta, disposal in 1|20-gal. drum (lab 2|lnvdrum $200 |Nab pack £200
RCRA Subtnie € incinerator) pack) ;
- Spamt Filtars (solid. hazardous wasta, 22|Gaylord Boxes (2 4001 Ivbox 3500 1/box $11,000
disposal in RCAA Subtitle C incnerator 'boxes/set) : :
matals analysis (TCLF) B 1 sampia/box $140 /sample $3.080
organics analysis (TCLP) i 1 ox $220 |/sample $4.,840
heat of combustion 1] sampie/box $80 l/sample £1,760
ash contents TR T TR 1l sampie/bax $25 |/sample $550
chemical warfara agent (GG/MS) 4 1'sampsa’box $600 |/sample $13,200
- Spent Decontamination Solution (liquid, 2{55-gal. drums 460 | %/drum $500 |/drum $1,000
hazardous wasta, disposal in RCRA Subititie
C incinerator)
metals analysis (TCLP) i e 1]|5ampia/box ! 5140 [/sampie $280
orgames analysis (TCLF) s & ¥ 1lsampia/box $220 |/sample S440
heat of combustion Gl i P = 1|sampievbax 380 l/sample $160
ash contents £y ) 1] samplavbox 525 l/sample $50
chemcal warfare agent (GC/MS) v 1!sampla/box $600 i/samp $1.200
- Decontammation Rinsate (liquid, hazardous 2|55-gal drums 460 | kv/drum %500 |/drum $1,000
waste, disposal in RCRA Subtitle C
nenarator)
matais analysis (TCLP) 1|sample/box ! $140 [/sampla $280
organics analysis (TCLFP) 1]|sampie/box ! 5220 l/sampie §$440
hear of combustion § 1!sam X ! $80 |/sample $160
ash conients 1/sampia/box 525 |/samp $50
chemx:a! warfare agent (GC/MS) 1|sampla/box 5600 |/samp $1,200
- Decontaminated PPE (sold, nonhazardous 2(35-gal drums 50| k/drum $200 |/drum $400
waste, disposal n RCAA Subtrle O landfill)

TOTAL WASTE DISPOSAL/ANALYSIS
TOTAL MATERIALS AND EQUIPMENT

Attachment F-1-3
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Fort Richardson, Alaska CAIS EE/CA

Sectior achment F-1, Rey. 0

Dale: ‘; 397 *
Page: 4 o1 16

C. TRAVEL/CAR RENTAL/PERDIEM

Description

IR L e s sy
i LT

Quantity
Rountsip Airfare Anchorage, AK, to Salt Lake City, UT B|persons 1|trip $1,000 [/person-trip $8.000
Perdiem (hotel & meals) 13|persons 49\days $213 |/person-day | $135,681
Roundtrip Airfare Baltimore, MD, to Anchorage, AK 3|persons 1|trip $1,500 |/person-trip $4,500
Roundtrip Airfare Huntsville, AL, to Anchorage, AK 10}persons 1)trip $1,500 |/person-trip | $15,000
Car Rental ' minivans /minivan-day]  $9,400
TOTAL TRAVEL/CAR RENTAL/PERDIEM Gi7e6 1 $172,581
Attachment F-1-4
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ALTERNATIVE 3

COST SUMMARY

{. Direct Capital Costs

Total Direct Capital Costs

A. Labor $365,696 | :
B. Materials and Equipment $482,241
C. Travel/Car Rental/Per Diem $144 454

] $992.301

I. Indirect Capital Costs

S B e

D. Engineering and Management (20%

of Direct Capital Costs) $198,478
E. Permits, Fees, and Taxes (10% of
Direct Capital Costs) $99,239

ofal Indirect Capital Costs

bemsagediion]  $297,717 |

—_——
TOTAL CAPITAL COSTS

ill. Contingency (30% of Capital Costs
TOTAL PROJECT COSTS

instapnaers] $1,290,108
RS  $387.032
Fsgstaatw] $1,677,141

Attachment F-1-5
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Fort Richardson, Alaska CAIS EE/CA

Sectlon: #  “wnenl F-1, Rev. 0
Date: M -
Page. 6.
I. DIRECT CAPITAL COSTS
A. l_ABOR A% EEE e
Description Rate Mobilization/ Setup Operahuns Closure Demobilization/ TOTAL
Sile Preparation Sile Clearing
5]wk-days 10 wk-days 6| wk-days B{wk-days 5|wk-days 34|wk-days
5]cal-days 14|cal-days 10|cal-days 10fcal-days 5{cal-days 44)cal-days
{$/our) |{man-hours} (%) {man-hours) ($) {man-hours) {$} {man-hours} {$) {man-hours} [£3] {man-hours) ($)
1. RRS Manager/Supervisor $64.00 16] $1,024 80] $5.120 48]  $3.072 64 $4.096 16|  $1,024 224 $14,335
2. ARS QA and H&S Manager $64.00 16| $1,024 80) $s.120 48|  $3,072 64] 34,096 161 $1.024 224 $14,335
3. ARS Glovebox Operator $64.00 64] $4.086 320| 320,480 192 $12,288 256{ $16,284 64] $4.096 896 $57.,344
4. RBS RAMAN Operator $64.00 32| $2.048 160{ $10.240 96| $6.144 128| 38,192 32} $2,048 448 $26,672
5. RRS Mainlenance Support $64.00 16|  $1.024 80] $5120 48] $3.072 64] $4,096 18]  $i,024 224 $14,336
6. ARS Site Adminisirator $64.00 16| $1,024 80] $5.120 48] $3,072 64] $4,096 161  $1,024 224 $14,336
7. RTAP Sr. Chemist $64.00 16]  $1,024 BO{ $5,120 48] 33,072 641  $4,096 160  $1,024 224]  $14,336
8. RTAP Lab Technician $64.00 32 p2,048 166| $10.624 108] $69i2 128] $8,192 32| $2,048 466 $29,824
9. Security Guard $64.00 32] $2,048 672| $43,008 480| $30,720 480 $30,720 16|  $t 024 1680| $107,520
10._Ft. Richardson Engineer $64.00 32| $2,048 160 $10,240 96] $6,144 128 48,192 32| %2048 448 $28,672
11. Ft. Richardsen Technician $64.00 32f $2,048 160) $10,240 96 $2,048 448 $28,672
12. Ft. Richardson Forklit Operator $64.00 8 §512 40] $2,560 24 $512 112 $7,1698
13. TEU Specialist $64.00 $0 $C $0 96 §6.144
TOTAL LABCR o 312 $19 968 2078] $132,592 1332 $18,944 $365, 696
B. MATERIALS AND EQUIPMENT LRSI Ty i, AL ) TR e S U R R ' oy
1. Medical Surveillance RAS/RTAP Crews [ gesniawr $13,000 [ i A
2. Transportation ol RRAS and RTAP $16,500 %
3. ARS Usage Fees $25,500 [ $71,400
4. ATAP Usage Fees _§10,750 $30,100
5 Office Traiter =~ _ %200 $1,400
6. Forkli $80 b $560
7. Transpor of CAIS from Bunker to ARRS
8. Lab Supplies f $10,400
9. PPE (OSHA Level A} deconlamination B $1,800
10. Carbon/HEPA Fillars . . .
11. Deconlamination Supplies 7
t2. Utiiities (Electric/Diesel and Water) 8400 | §$5,600 t : $400 {
13. Miscellaneous Supplies _ $200 12 $1.000 | 3600 44 $800 AT $200 : q~ $2,800
14. PPE {2 suits/person/day) $91 | $910 $546 $728 [uptaggol 891 [lE . $2366
15. Waste Containers I i §5,025 1 i ;24 R =] 95025
16. C-12 Cargo Plane Loading/Unicading VR Mgt Reikcged —— i } _laE $500 |k !E;xg i {{ I " $500
17. C-12 Cargo Plana Flights B R e $17,400 fasriiit: ?;%; e _$i7.400
18. Truck Rental (CWM CAIS disposal) ; $50 S aelr ig %50
19. Waste Disposal/Analysis E : i $20,700
TOTAL MATERIALS AND EQUIPMENT $686,721 $128,195 | 1 $102,646 |- $54,001 $482,241
C. TRAVEL/CAR RENTAL/PER DIEM -] $19,488 | ¢ $41.5656 | $25,650 $19,488 gt p144,454
TOTAL DIRECT CAPITAL COSTS i ] $106,177 B} $217,584 | $92,433 |iigavan $992 391
Attachment F-16
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B. MATERIALS AND EQUIPMENT

for: 7,

OouB 0028808

Fewt Rvharcmon, Alasie CAIS EE/CA
Secoon: Amactyment F-1, Rev. 0

Lns

Descrption Quanuty | Cost
. Medical Surveillance HR&ATAP Crows 1|craw 13 (persons/crew $1,000 |/person $13.000
2. Transportation of ARS and ATAP B|trailer-tnps 2,500 |milesArailer-trip $1.65 |/mile £33,000
{4 trailers, mobilization and demobilization) !
3. RRS Usage Fees 11RAS 44 cai-gays 33,100 |/ARS-cal-day [%224.400
4. RTAP Usage Fees 11ATAP | 44 ical-days $2,150 {/RTAP-cal-day [ $94,600
5. Ofice Trailer 2ltrallers ! 40;cal-days 350 l/cal-day 4,000
6. Forklift 1{tarkhft | 40fcal-days $40 |/cal-day $1,600
7. Transport of CAIS from Bunkar (0 RRS 10|overpacks . 1tnp/overpack £300 |Anp 33,000
8. Lab Supples fixeq ] 22|cal-days $1.300 |/cal-day $28.600
9. PPE (QSHA Level A) decontamination 131wk-days ! 2| suits/wk-day $300.00 |/zuit 57.800
10. Carbon/HEPA Filters 2|changes 1lsevchanga 34,000 |/set $8,000
11. Decontamination Supplies fixed lump sum $1,000 | £1.000
12, Utilities (Electne/Diesel and Water) fixed 36| cal-days $400 |/cal-day §14.400
13. Miscellaneous Supplies fixed 28 |wk-days ! $100 [/wk-day $2,800
14, PPE (2 suts/parsor/day) 261 wk-days 26/sutsiwk-day . §3.50 |/suit $2,366
15. Waste Containers B R B Y D e
— 5-Gallon Drums 1|drum { lump sum $10 |/drum
- 20-Galion Drums 1)drum | lump sum 335 |/drum 835
- 30-Gallon Drums 4(drums lump sum $45 |/drum $180
- 55-Gallon Drums 6ldrums lump sum $85 |/drum £510
. SAC 31SAC lump sum $1,230 [/SRC 53,690
- (Gaylord Boxes 4'boxes lurmnp sum $150 |box $600
TOTAL WASTE CONTAINERS T T N W TN TN vy Coanaasiaiasiat] - §5 025
argo Flane Loading/Unloading 1itrip 2iloadsnp ! 3250 iload $500
17. €-12 Cargo Plane Flights (one way tnps, 1flight 3,480 milagAight $5.00 |/mile $17,400
1 fight per tnp)
18. Truck Rental (CWM CAIS dispasal) 1 11iday $50 |Aruck-day 55.0_
19 Waste Disposal/Analysis R S e T 5
- Decontaminated Pigs (or Pig Pans) (solid, 3 ao-gal drums
nonhazardous waste, disposal in RCRA
Subtitie D landfill)
- Dunnaga/Packaging Materials (sold, 4|30-gal. drums 50/|ivdrum $400 |/drym 51,600
hazardous wasta, disposal in RCRA Subtitle
C incinerater)
matals analysis (TCLF) 1|gampie/drum $140 |/sample $560
oryanics analysis (TCLF) 1izampie/drum $220 |/sampie $580
free hquids test 1|sampie/drom $30 {/sample $120
haat of combustion = 1|sampia/drum $80 |/sample 5320
ash contents o 1 |sample/drum 525 [/sample $100
chemical warfare agent (GC/MS) 1/sample/drum $600 |/sample £2.400
- Charmizal Wartare Agants (iquid, 14|IWSRAC $300 |/SRC 600
hazardous waste, disposal in RCRA Subtitle
C incinerator)
- Liquid Phasgene (hazardous waste, 1|SRC 14{I/SRC $200 |Nab pack £200
dispasal in RCRA Subtitle C incinerator)
- Liquid Chleropicnn (hazardous waste, 1|%-gal. drum (lab 14|Ib/drum 5200 |Nab pack $200
disposal in RCRA Sublitle € incinerator) pack)
- “oison Solids (hazardous waste, disposal 1|20-gal. drum (lab 2|Ib/dnamn $200 |Aab pack 5$200
in ACRA Subtitle C incinerator) pack) !
- Spant Filters (solid, hazardous waste, 4|Gaylord Boxas (2 400]ibvbox 5500 |/box $2,000
dispasal in ACRA Subtitle C incinerator) boxes/set) |
metals analysis (TCLP) T i 1|sample/box $140 |/sampla $560
ormanics analysis (TCLP) TR 1|samplebox $220 |/sample $880
heat of combustion 1)sampie/box %80 |/sample $320
ash contants £ 1|sampie/box %25 |/samnple $100
chamical warfare agant (GC/MS) A 1 ple/box $600 |/sample $2,400
- Spent Decontamination Solution (liquid, 2|55-gal. drums 450|/arum I $500 |/drum $1,000
hazardous waste, disposal In RCRA Subtitle | ‘ :
C incinerator)
matals analysis (TCLFP) 1|sampie/box %140 |/sampl $280
organics analysis (TGLF) __k‘ 2 1]sampiabox $220 |/sample $440
haat of combuston B 3 1|sampie/box $80 I/sample 5160
ash contents Sy 1|samplebox 25 |/sampie $50
chamical warfara agent (GC/MS Wi & 1 plebox $600 |/sam) $1,200
- Dwcontamination Rinsate (hquid, hazarsous 2|55-gal. drums 460 | 1b/drum 500 |/drum $1,000
jwaste, disposal in RCRA Subtitle C
annerdlor)
|_metais analysts (TCLP) 1Isample/box $140 |/sample $280
ogamcs analysis (TCLF) 1[gample/box $220 |/sample $440
heat of combustion 1 pladox 580 |/sample $180
ash contents 1isample/box 325 [/sample 450
chamical warfare agant (GC/MS) 1l sampiatox $600 |/sample $1.200
- Decontaminated PPE (solid, nonhazardous 50| I/drum $200 |/drum 5400
waste, disposal in RCRA Subtitle D landfill) I
[TOTAL WASTE DISFOSALJANALYSIS »«-m»«m—mm nmm_mm.,m\w $20,700
TOTAL MATERIALS AND EQUIPMENT St S A L ST e L A TR T 2 3482 241

Attachment F~1-7
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Fort Richardson, Alaska CAIS EE/CA
Sectior wchment F-1, Rev. 0
Date: 3497
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C. TRAVEL/CAR RENTAL/PERDIEM

Tt o T

%

‘Quant'ity '

TOTAL

TOTAL TRAVEL/CAR RENTAL/PERDIEM

Attachment F-1-8

LN

£T

Description Cost

Rountrip Airfare Anchorage, AK, to Salt Lake City, UT 8|persons 1|trip $1,000 |/person-trip $8,000
Perdiem {hotel & meals) 13|persons 38|days $213 [/person-day { $105,222
Roundtrip Airfare Baltimore, MD, to Anchorage, AK 3|persons 1|trip $1,500 |/person-trip $4,500
Roundtrip Airfare Huntsville, AL, to Anchorage, AK 10|persons 1itrip $1,500 l/person-trip | $15,000
Car Rental RRS/RTAP Crew 4|minivans 36]days $50 |/minivan-day] $7,200
Perdiem TEU Crew (hotel & meals) 6[persons 2|days $116 |/person-day | $1,392
Roundtrip Airfare Baltimore, MD, to Houston, TX 6{persons 1{trip $500 |/person-trip $3,000
Car Rental TEU Crew 2|cars 2|days $35 |/car-day $140

ful s R ] $144,454

gy
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ALTERNATIVE 4A

COST SUMMARY

I. Direct Capital Costs

B

A. Labor

$452,352

B. Materials and Equipment

$584,243

C. Travel/Car Rental/Per Diem

Total Direct Capital Costs

-

$86,043 |

$1,122,638

Il. Indirect Capital Costs

2

D. Engineering and Management (20%

p%emhmt%g&;\é i Qiﬁmmig%‘f

of Direct Capital Costs) $224,528

E. Permits, Fees, and Taxes (10% of
Direct Capital Costs + $250,000 for
RCRA Permit + $75,000 for
Environmental Assessment) $437,264 e |
Total Ingirect Capital Costs Esstmpusawae]  $661,79
TOTAL CAPITAL COSTS b $1,784,429
[ll. Contingency (30% of Capital Costs) Figidisatsies] $535,329
TOTAL PROJECT COSTS : SR $2,319,758

Attachment F-1-9
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Fout Rir 1, Alaska CAIS EEfCA . v
Secllon ment F-1, Rev. 0 .
Date: May (937
Page: 100of 16
l. DIRECT CAPITAL COSTS
A. LABCH 7
. Description - Mobilizati B Operations Closure Demobilization/
Site Preparalion Site Clearing
2|wk-days 10|whk-days 13|wk-days Blwk-days 2|wk-days 35 wk-days
2|cal-days 14]cal-days 17[cal-days 12}cal-days 2[cal-days 47|cal-days
{$/our) [{man-hours} {$) {man-hours} {$ {man-hours) ($) {man-hours) {$) [man-hours) (%) {man-hours) {$)
1. Fort Richardson Engineer $64.00 8 $512 $0 $0 30 $0 B $512
2. For Richardson Technician $64.00 24| $1,536 30 $0 $0 $0 24 $1,536
3. RARS Manager/Supervisor $64.00 15]  $1.024 80| $5,120 104| $5,656 64| $4,096 16] $1,024 280 $17,920
4. RAS QA and H&S Manager $64.00 16] $1,024 Bo| $5,120 104]  $6,656 64] $4,096 16| $1,024 280|  $17,920
5. RAS Giovebox Operator $64.00 64|  $4,096 320] $20,480 416] $26.624 256] $16,384 64| _ $4.096 1120 $71,680
6. RAS RAMAN Operator $64.00 32| $2048 160[ $10,240 208| $13,312 128) $8,192 32| $2048]  560|  $35840
7._ARS Maintenance Supporl $64.00 18] _$1,024 80| 35120 104| _ $6,656 64|  $4,096 16 _ $1,024 280|  $17,920
8. RRS Site Administrator $64.00 16|  $1,024 80] $5.120 104) 36,656 64| $4,096 16] $1,024 280 $17,920
9. RTAP Sr. Chemist $64.00 16] _ $1,024 80] $5,120 104] $6,656 64| $4,096 16| $1.024 280 $17.920
10. RTAP Lab Technician $64.00 32[  $2.048 166]_ $10,624 220] $14,080 134] 38,576 32| $2,048 584)  $37,376
11. Security Guard $64.00 32| $2,048 672] $43,008 815] $52,224 576! $36,864 16]  $1,024 2112| $135.168
12. DCD Engineer $64.00 32] $2048 160] $10,240 208| $13,312 128] $8,192 32] $2.048 560 $35,840
13. DCO Technician $64.00 32| 32,048 160] $10.240 208{ $13,312 128 $8,192 32| $2,048 560 $35,840
14. DCD Forklifl Operator § $512 40| $2.560 52] $3,328 32] $2,048 2] $512 140 $8,960
TOTAL LABOR $22,016 2075]$132,992 2648[ $169,472 1702} $108,928 296] $18,944 7066] $452,352
8. MATERIALS AND EQUIPMENT 3 R T = N YL B A E R AR T IR T
1. Maedical Surveillance RRS/RTAP Crews H $13,000 Geppanliee, L3l $13,000
2, C-12 Cargo Plane Loading/Unloading | $1,000 |Ja # $1,000
3. C-12 Cargo Plane Flights $22,700 §i i . $22,700
4, Temparary Slorage of CAIS at RRS Sile i i
- $4,200 | $5,100 I $9,600
5. RRS Uisage Fees | : $71.400 | $86,700 | $61,200 $5,100 $229,500
6. ATAP Usage Fees _ $2,150 § $30,100 |; 4 _$36,550 | $25,800 $2,150 $96,750
7. Oftice Trailer $200 | $1,400 § ] $1,700 |/ $1,200 $200 : $4,700
8, Forklift $80 $560 [; $660 |- $480 | $80 $1,880
9. Transport of CAIS from Bunksr tc RRS : : ; $3,000 |omeas x $3,000
10._Lab Supplies : $10,400 | i1 $22,100 ¢ $7,800 |= ! $40,300
11. PPE {OSHA Level A) decontamination _ $1,800 | | _s7e00f $2,400 F 4 25 $12,000
12. Carbon/HEPA Fillers 3 ' i $40,000 | $4,000 |2 L $44,000
13. Treatment Reagents : : $20,000 § 5 = $20,000
14. Deconlamination Supplies ; | ' $1,000 | $1,000
15. Ulilifies {Electric/Diesel and Waer) $400 | $5,600 | {96,800 | $4,800 |: $18,000
16. Miscellaneous Supplies $200 $1,000 [} $1,300 $800 |3 $3,500
17. PPE (2 suils/person/day) ; 391 |’ " got0 ) $1,183 $728 { $3,003
18. Waste Containers I $5,580 | 3 $5,580
18. Waste Disposal/Analysls - £ =+ 354,730 et $54,730
TOTAL MATERIALS AND EQUIPMENT $45,221 $132,850 | $1564,938 [rreasiiichs $584 243
C. TRAVEL/CAR RENTAL/PER DIEM $7,138 |+ $23,366 {- $20.028 |’ . $86,043
TOTAL DIRECT CAP|TAL COSTS $74.375 $289,308 |- :.] $430,758 |- :] $293,894 1$1,122,638
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B. MATERIALS AND EQUIPMENT

| A2 e AR T Y o B

s

Destnption Cuanhty TOTAL
1. Medical Survailllance RRS/ATAP Craws 1lcrew $13.000
2, C-12 Cargo Plane Loading/Unloading (one 2|tnps 51,000
waly tnps dunng mabillzation)
3. C-12 Cargo Plana Fiights (one way trp, 1 2|ingms 2,270 |mdas/ikght /mile $22.700
fhightArip)
4 Temporary Storage of CAIS at RRS Site 1iBunker 32|cadays /cal-day 59,600
5 RARS Usage Fees 11RRS 45ical-days /RAS-calday [$229.500
6 RTAP Usaga Feas 1 |RTAP 45 |cal-days /ATAF-cal-day [ $96,750
7. Office Tranar 2itrallers 47 |cal-days /cal-day 54,700
3 Forkift 1iforkiftt 47|cal-dayx /cal-gay 1.880
9. Transport of CAIS from Bunker to RRS 10ioverpacks 1Itnp/ovarpack d 33.000
10. Lab Supplies fixed 31 ical-aays /cal-day 340,300
11 PPE (QSHA Level A) dacontamination 20!wk-days 2 suntsiwi-gay 12.000
12, CarborvHEPA Filtars 11ichanges 1sst/change bid 000
13. Treainent Reagents fixed lump gum $20.000
14. Decontamination Supplies fixed Iumo surn 51,000
15. Utilmas (Eiectne/Diesel and Water) fixed 45]cal-glayz /cal-day $18.000
16 Miscellaneous Supplies lived 35 wk-days wk-day 3.500 |
17_PPE (2 suts/person/day) 33[wk-days 26| suntsiwk-aay 3,003
18. Waste Containars Frois s 46 5 M\M'{“‘\-‘A}J&vo_ﬁg_jxm\“\\ 72 et SRR s e i SRR v 00 kit
- 5-Gallon Drums lurnp sum /drum $10
- 20-Gallon Drums lump sum /drum $35
-_30-Gallon Drums lung sum /drum 5495
- 55-Galion Drums IO =am /drumn $510
- SRC UM sum /SRC 1.230
- Gayiord Boxes MO LM §3.300
TOTAL WASTE CONTAINERS ER T T——— T
19 Waste DisposalAnalysis L ST e vibes o : R i
- Decontarunated Pigs (or Pig Parts) (solid, 3130-gal. grums /drum $1.200
hazardous wasts, disposal in RCAA Sublitle l
C lanafil
- Dunnage/Packaging Matarials (Solid, 4(30-gal. drums 50 |itv'drum /drum 51,600
hazardous waste, disposal in RCRA Subtitle
C incinarator,
melais analysis (TCLP) X ST 1 lsamplasdm /sampla 3560
orgarvcs analysss (TCLP) B b tey 1 /drum |/sBmpie 5880
Ires hquids 1est ; % 1lsampia/drum /sampie 5120
heat of combustian 5 3 L 1 |samplevdrum /sampie 532
ash contenis I T 1 e/drum /sampia $100
chamical warfare agent (GG/MS) : 1 |sampla/dram /sampile $2.400
- Chemical Warfare Agents Traatment 4|30-gal. drums 250|Ivanum /drum $1,600
Rewduas (lquid, hazardous waste, disposal
'n RCRA Subtitie C incinerator)
maerais anglysis (TCLP) 1 a/drum /sampla $560
organics analysis (TCLF) 1isampie/grum /sampie 5880
haat of cornbustion 1 [sampte/drum /sampie $320
ash contents 1 |sampie/drum /sampie $100
chemical waniam agant (GC/MS) 1 e/dnam /sampia 52,400
- Lgud Phospene (hazardous wasts, 14IVSRC /lab pack $200
disposal in RCAA Subtitie C Incinerator) !
- Liquid Chiorepicnn (hazardous waste, 1|5-gal. drum (lab pack) 14{I6/drum | $200 |Nab pack $200
|disposal In RCRA Subtiie C Incinarator) i
- Poison Sohas (hazardous waste, disposal 1120-gal. drum (iab ' 2ivdrum Nab pack $200
in RCRA Subtite C incinetator) pack) ; i
- Spent Fiiters (solid, hazardous waste, 22|Gaylord Boxes (2 i 400 |Ivbox /box $11,000
disposal in ACRA Subtitla C inGnerator) b ) [
metals analysus (TCLP) 5 11sampiebox /sampia $3.080
organes analysis (TCLF) - 1 2/D0x /sample 54,840
heat of compushon : 1 |sampla/box /sampie %$1.760
ash contents 4 ; 1)sample/box /sample $550
chemical agent (GC/MS) ? ? 1]sampteox /sampie [ $13.200]
- Spent Decontamination Solution (Iiquid, 2|55gal. drurns 480 |t/drum /dnum 51,000
hazardous waste, disposal in RCRA Subutle
C incinerator)
marals analysis (TCLF) 4 1 |sampie/box /sampie $280
orgarues analysis (TCLF) | 1 &/box /sampla $440
heat of combustion 1| sampie/box o $160
ash contents { el e ] A 1 e/box /sampie $50
chamical warlare agent (GC/MS) ; : 1 Isampla/box p $1.200
- Decomtarmunation Rinsate (hqwd, hazardous 2|55-gal. drums AS0{vdrum /drum $1,000
wasle, disposal in ACRA Sublitie C | ;
incinerator) !
malals analysis (TCLP) A 1 sampla/box /sam $2R0
orgarics analysis (TGLE, : 3 s 1 a/box /sampie $440
haat of combustion ; 1|sampie/box /sample $160
ash contents e 115 etox [/sampe 550
chemical wartars agent (GC/MS) ; 1|sample/box D $1.200 |
- Decontarminated PPE (soid, nonhazardous 50 (drum /drum $400
waste, disposal in RCRA Subtitie D lanafill)
TOTAL WASTE DIS-POSAL/ANALYSIS P ey T il TP $54.730
OTAL MATERIALS AND EQUIPMENT L X : Ay e R L $584,243
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|C TRAVEL/CAR HEN AUPEHDIEM

|Bescription

Cost TOTAL
Perdiem (hotel & meals)- - ' ] ‘13}persons™ " - 47days $113 |/person-day | $69,043
Roundtrip Airfare Baltimore, MD, to Salt Lake Caty uTt 3|persons 1 |trip $1,000 |/person-trip $3,000
Roundtrip Airfare Huntsville, AL, to Salt Lake City, UT 10|persons 1|trip $500 [/person-trip $5,000
Car Rental mmlvans 45 days $50 |/minivan-da $9,000
|TOTAL TRAVEL/CAR RENTAL/PERDIEM : $86,043
Attachment F-1-12
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ALTERNATIVE 4B

COST SUMMARY

I. Direct Capital Costs

3450350 [

A. Labor
B. Materials and Equipment $647,693 X
C. Travel/Car Rental/Per Diem

Total Direct Capital Costs

II. Indirect Capital Costs

$77,545 | AERE,
et 51,177,590

By, g o e T

of Direct Capital Costs)

D. Engineering and Management (20%.

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

otal Indirect Capital Costs

TOTAL CAPITAL COSTS

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

$235,518

$442,759 | o
R v $678,277
% #%| $1,855,867
] $556,760
i @* $2.41 2,627
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I. DIRECT CAPITAL COSTS _
A, LABOR St %
Description Mobilization/ Closure Demobilization/

Site Preparation Site Clearing B
3|wk-days 10jwk-days 13{wh-days 8|wk-days 4]wi-days 38pwk-days
3|cal-days 14|cal-days 19]cal-days $04cal-days 4|cai-days 50|cal-days

{$/hour} | (man-hours) {$) {man-hours) {3} {man-hours} [t3] {man-hours) ($) {man-hours} ($} {man-hours}) ($)

1. _For Richardson Engineer $64.00 8 $512 $0 $0 $0 $0 8 $512
2. Fort Richardson Technician $64.00 24|  $1,536 $0 $0 $C $0 24 $1536
3. RRS Manager/Supervisor $64.00 16| $1,024 80[ $5.120 104}  $6,656 64|  $4,096 16]  $1,024 280 §17.9%0
4. RRS QA and H&S Manager $64.00 16| _$1,024 80l $5,120 1064]  $6,656 64 $4,095 18] $1,024 280 $17,920
5. BRS Glovebox Operalor $64.00 64| $4.006 320| $20,480 416] $26624 _256[ $16384] 64| 34,096 1120 — $71,680
6. ARS RAMAN Operator _$64.00 32{ $2,048 160] $10,240 208|_$13312] t2a| §a,192 32| $2048|  's60]  $35.840
7. RAS Mainienance Support $64.00 16]  §1,024 80| "$5,120 104]  $6.656 64| 34,096 16] ~ $1,024 280[ $17,920
8. RAS Site Administrator ___}._$64.00 16| _$1,024 80| $5,120 104 36,556 64| 34,096 _18] "$1,024 280|  §17.920
9. RTAP Sr. Chemist ] _$64.00 16| $1,024 80| $5,120 04|~ $6,656 64|  $4,096 16| 1,024 280 $17,920
10. RTAP Lab Technician $64.00 32] $2,048 1668{ $10,624 226] $14,464 128| $8,192 32{ $2.048 584 $37.376
11. Security Guard $64.00 32| $2,048 672| $43,008 912] $58,368 480| $30,720 16[ _ $1,024 2112| $135,168
12. PBA Engineer $64.00 32| $2048 160] $10,240 208f $13,312 128 $8,192 32|  $2,048
13, PBA Technician i | sed00 32| $2,048 160|_$10,240 208] $13,312 128 $4,192 32 $2,048
14. PBA Forlditt Operator ) $64.00 2] $512 40}  $2,560 52| $3,328 32] $2,048 a8 $512
TOTAL LABOR A nay 344] $22,016 2078] $132,992 2750] $176,000 1600} $102,400 296] §$18,944
B. MATERIALS AND EQUIFMENT S A T VR e SR R e AR T T T R
1. Medical Surveillance RRS/ATAP Crews |, 1% _$13,000 [repipiey ” - gt __F
2._C-12 Cargo Plane Loading/Unjoading 5 : . $1,000 Ji5 f t e
3. C-12 Carga Plana Flighls _E ' N
4. UH-60 Helicopter ) e
5. Temporary Storage of CAIS at RRS Site : d

i $4,200 ) .
6. Transportalion of RRS and RTAP 34 _ $10,560
7. RRS Usage Fess ! _§71,400 _$15300 ki
8. RTAP Usage Fees I _$30,100 96,450
9. Citice Trailer . s $1,400 %400
10. Forkiift : i $560 $160
11. Transport of CAIS from Bunker to RRS [}25 ? ; ;_
12. Lab Suppiies i $10,400 o
13. PPE {OSHA Level A) decontamination | 2 $1,800 e
14, Carbon/HEPA Filters : j i :
5. Treatmeni Reagents d e
16. Decontamination Suppfies ) . 5 | o
17._Utilities (Eleclric/Diesel and Water) $5,600 gt $400 |
18. Miscellaneous Supplies 3 $1,000 e $200
19. PPE (2 suits/person/day) : ¥ $910 $91
20. Waste Containers | bt $5,580 |
21. Waste Disposal/Analysis it a e bty
TOTAL MATERIALS AND EQUIPMENT __ pismdnii e $132,950 |2momaiit $33,561 $647,693
C. TRAVEL/CAR RENTALPER DIEM AR FRRINC ; $20,090 pagapavipiny $7,920 $77.545
TOTAL DIRECT CAPITAL COSTS ruriINY Lhk HiERe] $286,032 friii i $60,425 1] $1,177 590

Attachment F-1-14
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B. MATERIALS AND EQUIPMENT R S RN T AT i B SSRGS " s
Descnption Quantity ! Unrts | Cost TOTAL
1 Medical Surveilance RRS/RTAF Craws 1icrew 13|persons/crew ¢+ $1.000 I/parson $13.000
2. C-12 Cargo Plane Loading/Unioading (one 2trips 2{loadanp . $250 [foad $1,000
way tnps dunng mobilization) '
3. C-12 Cargo Plane Flignts (one way tp, 1 2|flights 3,415 mulesAlight ! $5.00 |/mile $34.150
flighttnp)
4. UH-B0 Halicoptar (dunng mobiizavon) 1|UH-60 1 hoar ¢ %1.000 /UH-8Dhaur 51,000
5. Temporary Storage of CAIS at HRS Site 1!Bunkar 34idays f $300 /cal-aay 510.200
€. Transponaton of RARS and ATAP 4 B|trailar-tnps 1.800Imikesraiiertng | $1.65 l/mug $21,120
tralars, mobilization and o ization) : i !
7 RRS Usage Fees 1/RRS 45ical-days 55100 /ARScal-gay [ 4249, 500
8. ATAP Usaga Feex 1IRTAP { 49 cal-days ¢ $2.150 /ATAP<ca-day [ 5105353
9 Office Tralar 2 "trailerg 49 cal-days $50 |/cal-oay 54,900
10, Forkhift 1 (torkdift AD|cai-gays $40 |/cal-gay $1.960
11. Trangpont of CAIS Irorn Bunkar to RRS 10|overpacks 1(trip/overpack 5300 |[Anp £3.000
12. Lab Suppiies fixed 31 |cai-days $1,300 |/cai-gay 40,300
13. PPE (OSHA Lavel A} decontaminanon 20|wk-days 2lsunsiwi-day ¢ $300.00 |/suit 12,000
14 CarborvHEPA Filters 11|changes 1|savchange $4,000 (/sat 44,000
15, Treaiment Reagenis fixed IUMp sum « $20.000 0.000
16. Dacentamenauon Supplies fixed lump sum 1 $1,000 51,000
17. Wiilties (Elactnc/Diesel and Water) lixed 45 car-days 3400 |/cal-day $18.000
18. Miscellaneous Supplies lixad 35 [wh-days $100 |Awk-aay £3.500
19_PPE (2 suts/person/day) 33 wk-days 26 suits/wk-day $3.50 [/5utt 53.003
20. Waslg Containers o 4 B £ A e T B m‘_‘a‘_r:rm--'::‘s‘—w-’-_,m--bnrr‘.&\;‘eiﬁx T P i T ey
- 5-Gallon Drums 1ldrum Ilump kum | $10 l/dnam 510
- 20-Gallon Drums 1|drum ump sum ! $35 i/grum §35
- 30-Gallon Drums 11|drums iump sum $45 |/arum 5495
- _55-Gallon Drums 6|drums lump sum $8S //arum §510 |
- SRC 1ISAC lumg sum $1,230 /SRC $1.230
- Gaviord Boxes boxes lump sum 5150 [box $3.300
TOTAL WASTE CONTAINERS o e e TS558
21. Waste Disposal/Analyam . e
- Decontaminated Pigs (or Pig Pans) (sold, 3]30-gal. drums 405 [Itv/druem ] 5400 (/arum $1.200
harardous waste, disposai in RCRA Subbtie C
Imndtitl)
- Dunnage/Packaging Matenals (solid, 4|30-gai, drums 50(thvdrum $400 |/arum $1.600
h OUE waste, in RCRA Subtte C
Inqnarator)
melals anaiysis (TCLP) 1 [sample/drum $140 /sample $560
organies analysis (TCLP) 1|sampla/drum S220 [/eampie $880
frem quids 1est 1|sampia/drum 530 |/sampie $120
heat of compustion 1]sample/drum $80 |/sampla $320
ash contents 1 |sample/drum 525 |/sample $100
chemical warfare agent (GC/MS) 1lsamplevdrum  : 3600 Vsampia $2,400
- hemical Warlare Agents Treatment 250|it/drum $400 J/drum . $1,600
Residues (iquid, hazardous waeta, disposal in
RCRA Subutie C incinerator
metais anatys:s (TCLF} [ 1isampia/drum $140 l/sampia 5560
organics analysis (TCLP) I 1 | sample/drum $220 Usempie $880
heat of comoustion o 1lsampie/doem $80 |/sample 5320
ash contents 1 Samolevanam $25 |/sample $100
chemncal wariarg agent (GG/MS, 1 jsampla/arurn $500 |/sample 52.400
- Liquid Phosgene (hazardous wasta, 14{IVSAC ! %200 |Nab pack $200
disposal in RACRA Subtitie C incinerator) !
- Liguid Chioropicnn (hazardous waste, 1|5-gai. drum (lab pack) . 14 |Ivdrum $200 |Nab pack $200
disposat in RCAA Subtitle C incinerator) :
- Poisan Solds (hazardous waste, disposal in 1|20-gal. drum (1ab 2|Itvdnam H $200 |nab pack 5200
ACRA Subtitte C inainerator) pack) |
- Spent Filters (xoiidl. hazardous waste, 22|Gaylord Boxes (2 400 |Ihvbox 5500 /box $11,000
|disposal in RERA Subtitle C inanarater) boxes/sot)
metsls analysis (TCLF) AR N 1l sampiaboy 5140 /sampie $3.080
oryanics analysis (TCLP) 2 TR 3 1) sampiebox $220 |/sample $4.840
haat of combustxan oS R 1 sampode/box 380 |/ B 51,760
Ash contents 1T - 1 |samplebox 325 |/samplo 3550
chevrical wartara agent (GC/MS) b Fid 1) obox | $500 |/eampie $13.200
- Spent Dacontamination Salution (hqud, 2|55-gal. arumns 450 Ievdrom i $500 |/dnum $1,000
hazardous waste, disposal in RGRA Subttie C . :
inanarator)
metals analysis (TCLF) T, it iy 1:sampia/bax 5140 /sampia $280
organics analysss (TGLP) S ; = Tleamplomox | $220 [/samole SA40
heat of compugtion - 3 1! a/bax ; $80 |/samole $160
ash contents 1}s; a/Box 525 [/emmpie 550
chermical warlare agent (GC/MS, ¥ ay 1 a/box 600 U a $1,200
- Decontaminauon Ringate (liquid, hazardous 2|55-gal. orums 450 |itvdrum S500 |/drum $1,000
'wasts, csposal in RCRA Subtitle C
incinerates!
meatals analysis (TCLP) 1|samplebox 5140 (sample 5280
orgamies analysis (TCLP) 1!sample/box $220 l/sample $440
heat of combustion : 1| sampie/boy, $80 1/ 3 $160
ash contents 0 1|samplavbox 525 |/sample 550
chemical wartare agent (GC/MS) i L 1|sampiefbox $600 |/sampla $1.200
- Decontaminated PPE (solid, nonhazardous 2[55-pal. drums S0|ivarum £200 )/drum 5400
werig, disposal n RCRA Sublitle O Landfill) !
ITOTAL WASTE DISPOSAL/ANALYS|S &R
TOTAL MATERIALS AND EQUIPMENT
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C. TRAVEL/CAR RENTAL/PERDIEM

e g L
e 4 :

: i e
Description Quantity Units TOTAL
Rountrip Airfare Pine Bluff, AR, to Sait Lake City, UT B|persons $500 |/person-trip $4,000
Perdiem (hotel & meals) 13|persons 47 $95 |/person-day | $58,045
Rounditrip Airfare Baltimore, MD, to Pine Bluff, AR 3|persons $500 |/person-trip $1,500
Roundtrip Airfare Huntsville, AL, to Pine Bluff, AR 10|persons $500 }/person-trip $5,000
Car Rental 4minivans 45 $50 |/minivan-day] $9,000
TOTAL TRAVEL/CAR RENTAL/PERDIEM R e e s
Attachment F-1-16
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APPENDIX G
ASSESSMENT OF TRANSPORTATION HAZARDS

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

Alternative 3 involves the transportation of two single round containers (SRCs)
containing chemical agent identification set (CAIS) items with chemical warfare materiel
(CWM). These two SRCs would be transported from Fort Richardson, Alaska, to a
Resource Conservation and Recovery Act (RCRA) Subtitle C incineration facility in the
lower 48 states. For the purpose of this assessment, it has been assumed that the
RCRA Subtitle C incineration facility would be located in Houston, Texas.

Alternative 4 would invoive transportation of the seven SRCs containing CAIS items
that are presently in storage at Fort Richardson to a Department of Defense (DoD) site.
The Rapid Response System (RRS) would be used to segregate the CAIS items based
on their contents, treat those CAIS items containing CWM, and repackage the
remaining CAIS items and CWM treatment residues for shipment to a commercial
RCRA Subtitle C incineration facility for disposal. For the purpose of this assessment,
two U.S. Army facilities have been evaluated for Altemative 4: Deseret Chemical Depot
(DCD) in Utah (Alternative 4A) and Pine Bluff Arsenai (PBA) in Arkansas

(Alternative 4B).

G-1
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General Ground Transportation Requirements

For Alternative 3, the two SRCs containing CWM CAIS items would be transported by
truck from the Ammunition Furnace Building (Building 55295) in Fort Richardson to
Elmendorf Air Force Base (AFB) in Alaska. From there, the two SRCs would be airlifted
by a C-12 plane to Hobby Airfield in Houston, Texas, refueling at Ketchikan, Alaska;
Fairchild AFB, Washington; and Pueblo, Colorado. From Hobby Airfield, the CWM
CAIS items would be loaded onto a truck and transported to the RCRA Subtitle C

incineration facility.

For the first transportation scenario of Alternative 4, transportation to DCD in Utah, the
seven SRCs containing CWM CAIS would be transported by truck from the Building
55228 at Fort Richardson to Elmendorf AFB. A C-12 fixed-wing aircraft would transport
the CAIS items from Eimendorf to Michaels Army Airfield in Utah. The plane would
refuel at Ketchikan, Alaska, and Fairchild AFB, Washington. A truck would transport
the CAIS material from Michaels Army Airfield to DCD for final disposition.

For the second transportation scenario of Alternative 4, transportation to PBA, the
seven SRCs would be moved by truck and C-12 as described for the DCD route.
However, the air route would be altered to include a refueling stop at Buckley Air
National Guard Base, Colorado, and then to Grider Field, Pine Bluff, Arkansas. The
CAIS would then be loaded onto a UH-60 helicopter for transport to PBA and then by
truck to the final destination.

Because recovered CWM is classified as hazardous waste, the trucks used to transport

the recovered CWM must pass an inspection by U.S. Army Technical Escort Unit (TEV)

personnel before use. Each inspection would be documented on DD Form 626. Each

G-2
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truck would have a licensed driver and an assistant at all times. TEU personnel must
be accepted in the Chemical Personnel Reliability Program (CPRP), as required by

AR 50-6. 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 Fort Richardson Ammunition Furnace Building
55295 to EImendorf AFB

Ground transportation of CWM from Fort Richardson Ammunition Furnace Building
55295 to Eimendorf AFB would be accomplished using a truck operated by the TEU.
The ground transportation route from the Ammunition Furnace Building in Fort
Richardson to Eimendorf AFB is entirely within Fort Richardson and Elmendorf AFB
grounds, which are contiguous active military installations. The truck would leave the
Ammunition Furnace Building and travel about 2.1 miles over an unpaved road and turn
left onto Davis Road and travel 0.8 mile north, travel 1.5 miles southwest on Bumns
Road, and enter the airfield at Eimendorf AFB. The accident probability for this route is
calculated using a base accident rate of 2.19 x 10® accidents per mile. This accident
rate is modified by a factor of 2 for the segment of the route from the Ammunition
Furnace Building to Davis Road to account for the conditions of the dirt/ground roads.’
This yields a modified accident rate of 4.38 x 10°® accidents per mile, which, multiplied
by the distance of 2.1 miles, yields an accident probability of about 1.0 x 107 for this
segment. The base rate of 2.19 x 10® accidents per mile is applied to the 2.3 mile
segment along Burns Road and Davis Road, yielding an accident probability of

5.04 x 107 for this segment. The accident probability for one trip along the entire route
is 1.5 x 107. '
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Ground Transportation from Fort Richardson Building 55228 (Bunker D-15) to
Elmendorf AFB

Ground transportation of CWM from Fort 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 Fort Richardson Building 55228 (Bunker D-15)
and continues 0.8 mile to the entrance of the Ammunition Supply Point. The truck
would then turn right onto an unnamed road and travel 2.3 miles. The truck would then
turn left onto Davis Road and travel 0.8 mile north, 1.5 miles southwest on Burns Road,
and enter the airfield at Elmendorf AFB. The accident probability for this route is
calculated using a base accident rate of 2.19 x 10® accidents per mile. This accident
rate is modified by a factor of 2 for the segment of the route from Building 55228
(Bunker D-15) to Davis Road to account for the condition of the dirt and gravel roads.
This yields a modified accident rate of 4.38 x 10" accidents per mile, which, multiplied
by the distance of 3.1 miles, yields an accident probability of 1.36 x 107 for this
segment. The base accident rate of 2.19 x 10" accidents per mile is applied to the

2.3 mile segment of the route along Bums Road and Davis Road, yielding an accident
probability of 5.04 x 10°® for this segment. The accident probability for one trip along the
entire route is 1.86 x 107. The accident probability for two trips along the entire route is
3.72x107.

Air Transportation from Elmendorf AFB to Houston, Texas
A C-12 fixed-wing aircraft would be used to transport the CWM from Elmendorf AFB to
Hobby Airfield in Houston, Texas. Refueling stops would be made at Ketchikan, ‘

Alaska; Fairchild AFB, Washington; and Pueblo, Colorado. The accident rate for the

C-12 aircraft is 5.88 x 10 accidents per mile, based on information provided by the
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U.S. Army Safety Center. Applying the accident rate to the 815 mile segment from
Elmendorf AFB to Ketchikan, Alaska, yields an accident probability of 4.8 x 107,
Applying the accident rate to the 850 mile segment from Ketchikan to Fairchild AFB
yields an accident probability of 5.0 x 10, Applying the accident rate to the 991 mile
segment from Fairchild AFB to Pueblo yields an accident probability of 5.8 x 10,
Finally, the segment from Pueblo to Hobby Airfield in Houston is 825 miles. The
accident probability for this segment is 4.9 x 10®. The air transportation accident
probability for one trip from Elmendorf AFB in Alaska to Hobby Airfield in Houston,

Texas, is 2.1 x 107, These results are summarized in table G-1.
Air Transportation from Elmendorf AFB to Michaels Army Airfield

A C-12 fixed-wing aircraft would be used to transport the CWM from Elmendorf AFB to
Michaels Army Airfield in Utah. Refueling stops would be made at Ketchikan, Alaska,
and Fairchild AFB, Washington. The accident rate for the C-12 aircraft is 5.88 x 10°
accidents per mile, based on information provided by the U.S. Army Safety Center.
Applying the accident rate to the 815 mile segment from Fort Richardson to Ketchikan
yields an accident probability for two trips of 9.6 x 10°. Applying the accident rate to the
850 mile segment from Ketchikan to Fairchild AFB yields an accident probability for two
trips of 1.0 x 10°. Applying the accident rate to the 605 mile segment from Fairchild L
AFB to Michaels Army Airfield yields an accident probability of 7.1 x 10°® for two trips.

The air transportation accident probability for two trips from Elmendorf AFB to Michaels

Army Airfield is 2.7 x 10°. Table G-2 summarizes these resuits.
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Table G-1. Aircraft Accident Probability

Alternative 3 - Elmendorf AFB, Alaska, to Hobby Airfield, Mouston, Texas

Aircraft Flight Flight Length (x) Accident (=) Probability | (x) No.of | (=) Accident
Portion or Time of Rate per Flight Flights Probability
Flight Segment
C-12 Aggregate 815 miles | 5.88x10%mile | 4.8 x10° 1
rate
Elmendorf AFB to Ketchikan, AK Subtotal 4.8 x10%
C-12 Aggregate 850 miles | 5.88x10%mile | 5.0 x10® 1
rate
Ketchikan, AK, to Fairchild AFB, WA Subtotal 5x10%
c-12 Aggregate 991 miles | 5.88x10%/mile | 5.8 x 10°® 1
rate )
Fairchild AFB, WA to Pueblo, CO Subtotal 5.8 x 10°
c-12 Aggregate 824 miles | 5.88x10%/mile | 4.9 x 10°® 1
rate
Pueblo, CO, to Hobby Airfield, Houston, TX Subtotal 4.9x10°®
——_A__——l—_——__—“
e e |
Alternate Route - Elmendorf, AK, to Mouston, TX - Total Air Accident Probability 2.1 x10°
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Table G-2. Aircraft Accident Probability
Alternative 4A - Elmendorf AFB, Alaska, to Michaels Army Airfield, Utah

Aircraft Flight Flight Length (x) Accident (=) Probability | (x) No. of (=) Accident
Portion or Time of Rate per Flight Flights Probability
Flight Segment
Cc-12 Aggregate 815 miles | 5.88x10%mile | 4.8 x 10° 2
rate
Elmendorf, AK, to Ketchikan, AK Subtotal 9.6 x 10
C-12 Aggregate 850 miles | 5.88x10%mile | 5.0x 10* 2
rate
Ketchikan, AK, to Fairchild AFB, WA Subtotal 1.0 x 10% _
C-12 Aggregate 605 miles | 5.88x10¥mile | 3.6 x 10°¢ 2
rate
Fairchild AFB, WA, to AD-1A, UT Subtotal 7.1x10°%
Alternate Route 1 - Elmendorf, AK. to AD-1A, UT - Total Air Accident Probability 2.7x10°
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Air Transportation from Elmendorf AFB, Alaska, to Pine Bluff Arsenal, Arkansas

A C-12 fixed-wing aircraft would be used to transport the CWM from Elmendorf AFB to
Grider Field, Pine Bluff, Arkansas, AD-1A. Refueling stops would be made at
Ketchikan, Alaska; Fairchild AFB, Washington, and Buckley ANGB, Colorado. The
accident rate for the C-12 aircraft is 5.88 x 10 accidents per mile, based on information
provided by the U.S. Army Safety Center. Applying the accident rate to the 815 mile
segment from Fort Richardson to Ketchikan yields an accident probability of 9.6 x 10°
for two trips. Applying the accident rate to the 850 mile segment from Ketchikan to
Fairchild AFB yields an accident probability for two trips of 1.0 x 1075. Applying the
accident rate to the 906 mile segment from Fairchild AFB to Buckley ANGB yields an
accident probability of 1.1 x 10°. Applying the accident rate to the 844 mile segment
from Buckley ANGB to Grider Field yields an accident probability of 1.0 x 10°®.

At Grider Field the CWM 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 10
per flight. The inflight accident rate of 3.5 x 10°® accidents per hour muitiplied by the
flight time of 0.08 hour yields an inflight accident probability of 2.8 x 107. The landing
accident rate for the UH-60 is 7.2 x 10°° per flight. The accident probability for one )
complete UH-60 helicopter flight from Grider Field to PBA is 1.0 x 10*. The accident
probability for two UH-60 helicopter flights from Grider Field to PBA is 2.0 x 10°*.

Table G-3 summarizes these results.

The total air transportation accident probability from Fort Richardson to PBA is
2.4x10%.
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Aircraft Flight Flight Length | (x) Accident (=) Probability | (x) No. of (=) Accident
Portion or Rate per Flight Flights Probability
Time of Flight Segment
C-12 Aggregate 815 miles | 5.88 x 10%/mile | 4.8 x 10°® 2
rate
Anchorage, AK, 1o Ketchikan, AK Subtotal 9.6 x 10°®
c-12 Aggregate 850 miles | 5.88 x 10®/mile | 5.0 x 10* 2
rate
Ketchikan, AK, to Fairchild AFB, WA Subtotal 1.0x10%
c-12 Aggregate 906 miles | 5.88 x 10%mile | 5.3x 10° 2
rate
Fairchild AFB, WA, to Buckley ANGB, CO Subtotal 1.1x10%
C-12 Aggregate 844 miles | 5.88 x 10%/mile | 5.0 x 10° 2
rate
Buckley ANGB, CO, to Pine Bluff, AR Subtotal 1.0 x 107
UH-60 Takeoff || = - 2.7 x 10%/light | 2.7 x 10°® 2 5.4 x10%
inflight 12 mi= | 3.5 x 10%/hr 2.8x 107 2 5.6 x 107
150 mi‘hr
=0.08 hr
Landing e 7.2 x 10%light | 7.2 x 10° 2 1.4x10*
Pine Bluff, AR, to Pine Bluff Arsenal, AR Subtotal 2.0x10"
e — — e — e ———
Alternate Route 2 - Anchorage, AK, to Pine Bluff Arsenal, AR - Total Air Accident Probability 24 x10*
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Ground Transportation from Hobby Airfield to the RCRA Subtitle C Incineration
Facility

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

Ground Transportation from Michaels Army Airfield to Deseret Chemical Depot

At Michaels Army Airfield in Utah, the CWM would be transferred from the C-12 aircraft
to a truck for transport to DCD CWM Storage Site 1613. The route from Michaels Army
Airtield to CWM Storage Site 1613 is estimated to be 51.0 miles long.

The convoy would leave Michaels Army Airfield and head southeast along Durand
Road. At the end of Durand Road, the convoy would turn left onto the Old Pony
Express and Stage Route and continue along to the intersection of State Route 36. At
State Route 36, the convoy would turn left and continue to the intersection of State
Route 199. At the intersection, the convoy would turn right and continue to the
administration area and DCD. The convoy would continue along Montgomery Road
and Reynolds Road to the storage area that contains the CWM storage site. The final
segment of the route is over several roads within the storage area. The entire route
from Michaels Army Airfield, Utah, to CWM Storage Site 1613 at DCD, Utah, is
estimated to be 51.0 miles. Applying the base ground accident rate of 2.19 x 10°®

G-10



OUB 0028830

Fort Richardson, Alaska CAIS EE/CA
Section: Appendix G, Rev. 0

Date: May 1997

Page: 11 of 12

accidents per mile to the 51.0 mile route yields an accident probability of 1.1 x 10°. For

two trips, the probability is 2.2 x 10°¢.
Ground Transportation at Pine Bluff Arsenal

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

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

2 increase in the accident rate is applied to these segments, resulting in an accident
rate of 4.38 x 10™ per mile. This accident rate applied to the 2.0 mile segment yields an
accident probability of 8.76 x 10®. The accident probability for one complete trip from
PBA to the Exclusion Area is thus 1.53 x 107. The accident probability for two trips is
3.07 x 107.

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 Altemative 3, transportation from Fort Richardson,
Alaska, to Houston, Texas, is 2.1 x 10, For Alternative 4A, transportation from Fort
Richardson, Alaska, to DCD, Utah, is 2.96 x 10®. For Altemative 4B, transportation
from Fort Richardson, Alaska, to PBA, Arkansas, is 2.4 x 10

G-11
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