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FOREWORD

Under the Chemical Stockpile Disposal Program (CSDP), the U.S. Army proposes to
dispose of lethal chemical agents and munitions stored at eight existing Army installations in
the continental United States. In compliance with the National Environmental Policy Act
(NEPA), the Army initiated a site-specific NEPA review of this proposed action at the Pueblo
Depot Activity (PUDA) near Pueblo, Colorado. The environmental compliance documentation
is to be prepared in two phases. '

In Phase I, the overall CSDP decision to dispose of the PUDA stockpile by an on-site
reverse-assembly and incineration process was further considered, and its validity at PUDA
was reviewed with newer, more detailed data than those providing the basis for the final
programmatic environmental impact statement (FPEIS) (completed in January 1988) for the
CSDP. A Phase I Environmental Report was prepared to present the findings of the Phase 1
review.

Phase II {the preparation of a site-specific environmental impact statement (EIS)] will
focus on the site-specific implementation (plant construction and disposal operations) of on-
site disposal at PUDA. It should be emphasized that the Phase I Environmental Report is the
starting point for the site-specific decision-making process, and it provides the environmental
information by which the impacts of the proposed action can be assessed in the site-specific
EIS.

A final Phase I Environmental Report for PUDA was issued by the Army in
September 1993 (Disposal of Chemical Agents and Munitions Stored at Pueblo Depot Activity,
Colorado: Final Phase 1 Environmental Report, Program Manager for Chemical
Demilitarization, Aberdeen Proving Ground, Md.) The report concluded that the FPEIS
environmentally preferred alternative (on-site disposal), which is also the Army’s preferred
alternative, is indeed valid for PUDA. No new or unique site-specific information was found
that would change or contradict the conclusions of the FPEIS with respect to PUDA. The
report recommended that preparation of the site-specific EIS should proceed and should focus
on implementation of the on-site incineration program and should not consider other
alternatives for disposing of the PUDA stockpile.

. The PUDA Phase I report was independently reviewed by Argonne National
Laboratory (ANL) and the review summarized in a report (Chemical Stockpile Disposal
Program: Review and Comment on the Phase 1 Environmental Report for the Pueblo Depot
Activity, Pueblo, Colorado, ANL/EA/TM-14, Argonne, Ill., March 1994). Additional
recommendations for the content of the site-specific EIS are included in the ANL review. On
September 22, 1994, the findings and conclusions of the PUDA Phase I report and the
independent ANL review, were transmitted via a letter of concurrence to Congress by the
Hon. Robert M. Walker, Assistant Secretary of the Army. Preparation of the site-specific EIS
for PUDA was initiated following the Phase I certification.

This Oak Ridge National Laboratory Technical Memorandum consists of the
September 1993 Final Phase I report. It was prepared to document the Phase I process for
disposal of chemical agents and munitions stored at PUDA.

xvii







PREFACE

Under the Chemical Stockpile Disposal Program (CSDP), the U.S. Army proposes to
dispose of lethal chemical agents and munitions stored at eight existing Army installations in
the continental United States. In 1988, the U.S. Army issued the final programmatic
environmental impact statement (FPEIS) for the CSDP. The FPEIS and the subsequent
Record of Decision (ROD) identified an on-site disposal process as the preferred method for
destruction of the stockpile. That is, the FPEIS determined the environmentally preferred
alternative to be on-site disposal in high-temperature incinerators, while the ROD selected this
alternative for implementation as the preferred method for destruction of the stockpile.

In this Phase I report, the overall CSDP decision regarding disposal of the PUDA
stockpile is subjected to further analyses, and its validity at PUDA is reviewed with newer,
more detailed data than those providing the basis for the conclusions in the FPEIS. The
findings of this Phase I report will be factored into the scope of a site-specific environmental
impact statement to be prepared for the destruction of the PUDA stockpile.

The focus of this Phase I report is on those data identified as having the potential to
alter the Army’s previous decision regarding disposal of the PUDA stockpile; however,
several other factors beyond the scope of this Phase I report must also be acknowledged to
have the potential to change or modify the Army’s decisions regarding PUDA. These factors
include:

® The Army’s on-going program to test a prototype disposal system. Operational
verification testing of the Johnston Atoll Chemical Agent Disposal System (JACADS)
began in 1990. JACADS is a prototype of the disposal technology proposed for use at all
eight storage locations. Through four test campaigns, JACADS has destroyed over
1.75 X 10° kg (190 tons) of chemical agent and over 57,000 munitions. The results of
these "proof-of-principle” tests will assist the Army with the verification of reverse-
assembly or "baseline” as the preferred disposal technology. In the reverse-assembly
process, the munitions would first be taken apart, and the lethal agent would be drained.
The chemical agent, as well as the munition components, would then be incinerated.

® The potential for cryofracture technology to augment or replace reverse-assembly. One
alternative to the baseline disposal technology is "cryofracture” in which the reverse-
assembly process of disassembling the munitions is replaced by immersing the munitions
in liquid nitrogen thereby embrittling the metal and freezing the chemical agent inside.
The frozen munitions would then be shattered in a mechanical press and the fractured
pieces incinerated. The Army has pursued the development of cryofracture technology
via testing at various facilities across the country and is now ready to begin full-scale
tests.

® The National Research Council’s study on alternate disposal technologies for the chemical
stockpile. The Army requested a study of alternative technologies from the National
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Research Council (NRC) and Congress subsequently required the Army to prepare a
report on alternative technologies. The NRC study began in 1992 and is scheduled for
publication in early 1994. It will focus on the feasibility of alternatives to the Army’s
proposed incineration disposal technology (i.e., reverse-assembly). The Army will
incorporate the findings of the study into its own technology summary prior to reporting
the results, as well as its recommendations, to Congress.




EXECUTIVE SUMMARY

The Pueblo Depot Activity (PUDA) near Pueblo, Colorado, is one of eight continental
United States (CONUS) Army installations where lethal unitary chemical agents and munitions
are stored and where destruction of agents and munitions is proposed under the Chemical
Stockpile Disposal Program (CSDP). Unitary agents are so named because they can produce
their desired toxic effect on human health in their form as stored; they do not require mixing
with another component to become toxic, as is the case with binary chemical agents. The \
chemical agent inventory at PUDA consists of approximately 10%, by weight, of the total
U.S. stockpile of lethal unitary chemical agents. The PUDA inventory consists of only
mustard agent (agents HD and HT) in explosively configured munitions: 155-mm projectiles
(HD), 4.2-in mortar rounds (HD and HT), and 105-mm projectiles (HD).

In January 1988, the U.S. Army issued a Final Programmatic Environmental Impact
Statement (FPEIS) for the CSDP that identified on-site disposal of agents and munitions as the
environmentally preferred alternative (i.e., the alternative with the least potential to cause
significant adverse impacts). In some instances, the FPEIS included generic data and
assumptions that were developed to allow a consistent comparison of potential impacts among
programmatic alternatives and did not include detailed conditions at each of the eight
installations. In the FPEIS, the environmentally preferred alternative was identified using a
method based on five measures of risk directed at potential human health and ecosystem or
environmental effects; the adequacy of emergency response also played a key role in the
selection process. In the Record of Decision (ROD) following the FPEIS, on-site disposal
was selected for implementation of the program.

Following the issuance of the ROD for the FPEIS, the Army began site-specific
National Environmental Policy Act (NEPA) reviews for the installations involved in the
CSDP. The Army has developed a two-phase process for conducting the site-specific NEPA
studies. Phase I is a continuation of the site-specific scoping process for the PUDA disposal
facility that began with a public meeting held at Pueblo, Colorado, on June 4, 1990. In
Phase I, the programmatic decision of on-site disposal is given further consideration by a
review of its validity at PUDA using more detailed and more recent data than those used in
the FPEIS. Phase II [the preparation of a site-specific environmental impact statement (EIS)]
is to address potential impacts from implementation of the FPEIS preferred alternative for
disposal of the PUDA stockpile.

The purpose of this Phase I report is to examine the proposed implementation of on-
site disposal at PUDA in light of more recent and more detailed data than those on which the
FPEIS is based. The following two principal issues are addressed: (1) whether or not the new
data would result in rejection of on-site disposal at PUDA as the environmentally preferred
alternative (using the same selection method and data analysis tools as in the FPEIS) and
(2) whether or not the new data indicate the presence of significant environmental resources
that could be affected by on-site disposal at PUDA. Discussions are presented on new
developments related to disposal technology, off-site transportation, and emergency
preparedness and how they could affect the FPEIS conclusions concerning disposal at PUDA.
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Completion of the Phase I process allows the preparation of the site-specific EIS to begin in
Phase II. If Phase I supports on-site disposal, then the EIS would be limited to on-site
disposal at PUDA. If on-site disposal is not supported by the results of Phase I, then the
scope of the EIS would be expanded to include off-site shipment of the stockpile for disposal.

In this Phase I report, the Army’s recent experience in destroying chemical agents and
munitions is examined for the purpose of identifying any recent developments in the disposal
technology that could have affected the conclusions reached in the FPEIS, had the information
been available prior to its publication. The Army’s prototype disposal facility, the Johnston
Atoll Chemical Agent Disposal System (JACADS), located in the south Pacific, employs a
design that contains the basic concepts of reverse assembly and incineration as presented in
the FPEIS. In July 1990, operational verification testing (OVT) of JACADS began. From
July 1990 through February 1991 (the period of the GB campaign), approximately
7,490 GB-filled rockets and about 75,000 1b of agent had been destroyed with no findings or
developments that would indicate either the safety or environmental acceptability of the
technology are questionable. There were a few, small releases of agent within the JACADS
facility. Even during the agent release events, emissions from the JACADS facility were
under all applicable federal and state standards. In particular, no releases escaped the facility
with concentrations greater than 8% of the 1-hr allowable stack concentration (ASC). The
containment and filtration systems worked as designed.

JACADS downtime because of mechanical problems has been higher than expected.
Problem areas included the rocket shear machine, clogging of demisters, and jamming of the
heated conveyor system that carries the decontaminated rocket body scrap away from the
deactivation furnace. However, corrections were made during the scheduled maintenance
shutdown in December and January, 1991, and downtime decreased substantially. No new
information has resulted from the Army’s recent experience with the chemical munitions
disposal technology that suggests the FPEIS conclusions would have been different if this
experience had been gained prior to publication of the FPEIS.

The current status of potential alternative disposal technologies is also examined in this
report (e.g., chemical neutralization and enzyme catalyzed hydrolysis). To date, none of the
alternative technologies have been demonstrated to efficiently and completely destroy chemical
agent and energetic materials and to decontaminate metal munitions components, as has the
JACADS technology. Substantial investments of time and resources would be required to
determine whether any of the alternative technologies have potential utility for chemical
munitions destruction. Among the alternatives to the proposed JACADS technology is
cryofracture, a process in which the munitions are frozen in a liquid nitrogen bath [at about
-210°C (-350°F)] and then shattered prior to being fed into an incinerator. Cryofracture
differs from the proposed JACADS technology primarily in the manner by which the
munitions are handled prior to incineration. The Army is actively developing the cryofracture
process as an alternative to the JACADS technology. While projectiles, mortars, mines, and
rockets appear to be ideal candidates for cryofracture, it offers no advantage to the baseline
process for bulk items. For bulk items, the cryofracture methodology drains the liquid from
the container, incinerates the liquid, and shears the room temperature containers in the press
for feed to the rotary kiln. Because the entire PUDA inventory consists of projectiles and
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mortar rounds, PUDA is a potential candidate for the demonstration of the cryofracture
process.

The Army’s recent experience in the movement of the U.S.-owned chemical munitions
stockpile from West Germany to Johnston Island in the Pacific Ocean (Operation Retrograde)
has been addressed in order to provide perspective on the success of the operation and to
review recent developments in munitions transportation that could have affected the
conclusions of the FPEIS if the new information had been available prior to its publication.
Because the transportation of the U.S.-owned stockpile involved agents and munitions types
different from those stored at PUDA, there is limited applicability of this experience to the
off-site alternative for the PUDA inventory. There are, however, several broader aspects of
Operation Retrograde that relate to the FPEIS analysis methods for off-site transport at the
CONUS facilities. The safety and operational procedures and other details employed during
Operation Retrograde were very similar to the assumptions and concepts incorporated into the
FPEIS assessment.

Operation Retrograde experienced no chemical accident, incident, or event that could
have contributed to the release of chemical agent into the environment. Additionally, there
were no incidents that threatened the security of the munitions during transport. In fact, the
safety and feasibility of conducting Operation Retrograde could have been predicted using the
FPEIS transportation and data analysis methods. The FPEIS concluded that off-site
movement of chemical agents and munitions could be performed in a safe and
environmentally acceptable manner. However, the on-site alternative presented less risk and
offered the promise of a more manageable emergency preparedness program. No new
information resulted from the Army’s recent transportation experience that suggests the FPEIS
conclusions would have been different if this new experience had been gained prior to its
publication.

During the Phase I process, data on resources that could be affected by on-site
disposal at PUDA were gathered to determine if any significant new or site-specific resources
are present that could prevent or delay construction and operation of the on-site disposal
facility (including incident-free operations and accident scenarios). The resources that were
considered included meteorology and air quality, surface and groundwater, land use, ecology,
socioeconomics, and aircraft activity. Some of these resources were examined in the FPEIS
in assessing potential impacts of the programmatic alternatives, whereas others represent
issues that were not appropriate for detailed examination on the programmatic level. No
assessment of potential environmental impacts was done during the Phase I process. Rather,
the data were examined to help identify potential issues to be analyzed under Phase II. No
unique resources with the potential to prevent or delay implementation of on-site disposal at
PUDA have been identified. However, the new data will add to the understanding of
potential impacts to be evaluated in the site-specific EIS.

More recent and more detailed site-specific data of the same types used in the FPEIS
risk calculations were gathered during the Phase I process for PUDA. These new data were
then examined and compared with the FPEIS data to determine if they have changed enough
to warrant recomputation of the five measures of risk used to select the programmatic
environmentally preferred alternative. Of all of the data types examined, only residential
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population was identified as having changed enough to warrant recomputation of risk. The
changes in residential population are due primarily to population growth and to a change in
the location of the residents in relation to the current preferred site of the proposed disposal
facility. For meteorite frequency, meteorology, seismicity, aircraft activity, and agent on-site
transport distance, either no new data were identified during the Phase I process or, if
identified, were not sufficiently different from data used in the FPEIS risk assessment to
warrant reevaluation of risk.

New population data were used to compute potential fatalities from accidental releases
of chemical agents using the same computation methods and values for all other parameters as
in the FPEIS. The revised fatality estimates were then used to compute the five measures of
risk for on-site disposal, continued storage, and on-site activities associated with the off-site
disposal alternative. The alternatives were then evaluated with the FPEIS method for
identifying the environmentally preferred alternative, using the Phase I risk values as input.
The FPEIS method is a three-tiered approach: the first involves human health considerations;
the second involves the risks to the environment; and the third involves emergency
preparedness.

There have been recent changes in both design and operating procedures for the
PUDA facility that were not assessed in the FPEIS. Among these is the addition of a
container handling building (CHB) to provide a buffer storage area during nighttime disposal
operations. An examination in this Phase I report of the risks added from the CHB indicates
that substantially higher levels of risk would exist as compared to those presented in the
FPEIS for PUDA. Even with these increased levels of risk, there is no reason to reject on-
site disposal in favor of the off-site disposal alternatives. Nevertheless, the Army is currently
developing and evaluating design modifications for the PUDA facility to reduce risk values to
levels that are equal to or less than those in the FPEIS.

Based on the above evaluation, on-site disposal was identified as the environmentally
preferred alternative for PUDA at the first tier of analysis (human health). For PUDA, it was
not necessary to proceed to the second tier since on-site disposal was found to be a clear
winner at the first tier. If the off-site transportation risks (not addressed in this document
because they were addressed in the FPEIS) are added, the on-site alternative is clearly
preferable given the opportunity for accident impact reductions associated with on-site
emergency planning and preparedness. The conclusion is that on-site disposal remains valid
as the environmentally preferred alternative for PUDA.

The analysis to reach the FPEIS programmatic decision resulted in ties at the first and
second tiers. The programmatic decision in favor of on-site disposal was made at the third
tier (emergency preparedness). Because emergency preparedness played an important role in
the FPEIS programmatic selection of on-site disposal as the environmentally preferred
alternative, new developments in that area are presented in the Phase I report. The Army
recommended that enhancements to emergency preparedness should be made, whichever
disposal alternative was selected. Subsequently, emergency preparedness improvements have
been initiated at each of the CONUS chemical munitions storage facilities, independent of the
CSDP. The potential of these improvements to reduce the impacts of an accidental release of
chemical agent differs for each programmatic alternative, including continued storage. This
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difference was a major factor in identifying on-site disposal as the preferred alternative. The
Phase I report (1) summarizes emergency preparedness mitigation measures for the proposed
disposal sites as discussed in the FPEIS; (2) describes and summarizes the status of
emergency preparedness enhancements made at the storage and proposed disposal sites since
the FPEIS, including those for PUDA; (3) summarizes the emergency preparedness mitigation
measures for rail transport corridors; and (4) identifies relevant new information regarding
emergency preparedness for rail transport, specifically those measures implemented during the
European portion of Operation Retrograde. None of the information presented would have
affected the selection of on-site disposal as the environmentally preferred alternative for
destruction of the PUDA stockpile.

In summary, the above information supports the FPEIS conclusion that on-site
incineration, with the well developed state of the technology, logistically simpler concept, and
more effective emergency response capability, is still valid for PUDA.







1. INTRODUCTION

The U.S. Army is under Congressional mandate to dispose of the U.S. stockpile of
lethal unitary chemical agents and munitions. In 1988, following a detailed programmatic
environmental study that included the comparison of the potential environmental impacts of
various disposal aiternatives, the Army selected on-site incineration as the environmentally
preferred alternative. This report examines the proposed implementation of on-site disposal at
Pueblo Depot Activity (PUDA) in light of more recent and more detailed data than those on
which the original decision was based. PUDA, which is located near Pueblo, Colorado, is
one of eight continental United States (CONUS) Army installations where lethal unitary
chemical agents and munitions are stored, and where destruction of agents and munitions is
proposed.

The following two principal issues are addressed in this report: (1) whether or not the
new data would result in the rejection of on-site disposal at PUDA as the environmentally
preferred alternative (using the same methods and data analysis tools as in the Final
Programmatic Environmental Impact Statement (FPEIS) (U.S. Army 1988a) and (2) whether
or not the new data indicate the presence of significant environmental resources that could be
affected by implementation of on-site disposal at PUDA.

Assessment of the first issue will be based upon new information related to the
following recent, major developments, which have implications for the current disposal plans.

] The recent experience of Operational Verification Testing (OVT) of the Army’s
prototype incinerator, the Johnston Atoll Chemical Disposal System (JACADS), has
resulted in significant new information concerning the incineration technology.
Section 3 of this report summarizes the JACADS OVT results (both positive and
negative) along with other chemical agent incineration experience to date, and
whenever possible draws comparisons with the FPEIS assumptions and commitments
related to the technology. It also addresses lessons learned from the problems
experienced at JACADS.

. Reverse assembly and cryofracture are viable materials handling processes to prepare
chemical warfare agents for incineration. Facility and process designs are under way
for both options. However, other technologies have been investigated. Section 3
addresses the current status of alternative disposal technologies and, to the extent
possible, compares them to the experience with the JACADS incineration technology
to date.

. The successful movement of the U.S.-owned chemical munition stockpile from the
Federal Republic of Germany (FRG) to Johnston Atoll (under Operation Retrograde,
also known as Operation Steel Box) has provided new information concerning the
transport of chemical agents and munitions. Section 4 of this report addresses the
relevant details of Operation Retrograde and, whenever possible, compares them to
the assumptions and commitments related to off-site transport in the FPEIS.
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. The FPEIS risk assessment methodology has been re-examined in light of new
information about potential accidents and their possible effects on the environment
(primarily human receptors). Section 2 of this report reviews the FPEIS risk
assessment methodology. Section 6 presents a recalculation of risk factors using
updated data.

. Emergency preparedness planning was a major factor in the FPEIS decision process
for the CONUS sites, and a major planning concern for Operation Retrograde.
Section 7 of this report generally describes the emergency preparedness activities that
are planned or underway at the CONUS facilities with reference to the experience
gained during Operation Retrograde.

Assessment of the second issue, relating to potentially affected environmental
resources, will be based on detailed information that has been collected about the PUDA site
and its environs (Sect. 5). Since the purpose of the FPEIS was to perform a programmatic
comparison of alternatives, detailed site-specific information on all environmental resources at
the eight installations where chemical agents and munitions are stored was not used in most
cases. Moreover, in some instances, the FPEIS uses generic information for the purpose of
ascertaining significant differences among alternatives. Although such an approach is
appropriate at the programmatic level, there is the perception that use of more detailed and
more site-specific information may yield a different result.

1.1 BACKGROUND

In 1985, Congress directed the U.S. Department of Defense (DOD) to destroy the
entire U.S. stockpile of unitary chemical agents and munitions in conjunction with the
acquisition of binary chemical weapons (Pub. L. 99-145). DOD assigned the responsibility
for the destruction of the stockpile to the U.S. Army, which subsequently established the
Chemical Stockpile Disposal Program (CSDP).

Unitary chemical agents are so named because they can produce the desired toxic
effect on human health in the form in which they are stored; they do not require mixing with
another component to become toxic (as is the case with binary chemical agents). The unitary
agent stored at PUDA accounts for 10% (by weight) of the total U.S. stockpile. Only one
type of agent is stored at PUDA: mustard agent (including both agents HD and HT).
Mustard agent is maintained at PUDA inside munitions (e.g., mortar rounds and projectiles)
that also contain various explosive components (e.g., fuses, propellants, and bursters). All of
these munitions are stored inside earth-covered concrete structures called igloos.

A federal program such as the CSDP requires a review in accordance with the
National Environmental Policy Act (NEPA) of 1969 (Pub. L. 91-190, as amended) to ensure
that environmental factors are given adequate consideration early in the decision-making
process. For the CSDP, the NEPA review strategy has been structured to address two levels
of decision making: the programmatic level and the site-specific level. Programmatic-level
decision making focuses on alternative strategies—including disposal locations and the disposal
technologies—for destroying the stockpiles. The programmatic decisions are national in scope
and concern: (1) on-site destruction versus off-site transport for destruction at another
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installation and (2) the destruction technology. Sire-level decision making focuses on
implementation of the programmatic strategy at a particular site and is not national in scope.
This two-level, tiered NEPA approach was acknowledged by the Council on Environmental
Quality (CEQ) early in the NEPA process for the CSDP [A. A. Hill, chairman, CEQ, letter
to A. M. Hoeber, Deputy Under Secretary of the Army, June 2, 1986]. Tiering is
encouraged by CEQ (40 CFR Pt. 1502.20).

A Draft Programmatic Environmental Impact Statement (DPEIS) was issued in July
1986. In response to comments on the DPEIS and after numerous supporting studies were
conducted during a 2-year period, the FPEIS was issued in January 1988 (U.S. Army 1988a).
[Copies of the FPEIS may be obtained by contacting the U.S. Army at the following address:
Chemical Materiel Destruction Agency, ATTN: SFIL-CME-N, Aberdeen Proving Ground,
Maryland 21010-5401, phone (410) 671-3633.] More information on the FPEIS can be found
in Appendix A.

The FPEIS identifies on-site incineration as the environmentally preferred alternative.
Subsequently, the Army, in its record of decision (ROD) for the FPEIS, has selected on-site
incineration as its preferred alternative [Fed. Regist. 53 (38), 5816-17 (Feb. 26, 1988)]. The
Amy’s ROD also states,

The [eight] site-specific [NEPA] reviews will focus both on the
implementation of the programmatic decision and on specific issues and
concerns at each site. Additional study may uncover information that would
warrant the reconsideration of the programmatic decision.

In light of this provision in the ROD, a decision was made to conduct the site-specific
NEPA reviews in two phases. In Phase I, the programmatic decision in favor of on-site
disposal is given further consideration by a review of its validity at each storage installation
using newer, more detailed data than those used in the FPEIS. Specifically, new
developments related to the incineration technology, agent transportation technology,
emergency preparedness, and new environmental and population data are analyzed. The
resulting Phase I Environmental Report is independently reviewed for adequacy and accuracy.
The Army then certifies the Phase I process, either confirming or rejecting the programmatic
decision of on-site disposal for the site in question.

In Phase II, a site-specific Environmental Impact Statement (EIS) is prepared. The
scope of the EIS is limited to implementation of the on-site disposal decision if the
programmatic decision is confirmed in Phase 1. If the programmatic decision of on-site
disposal is not confirmed in Phase I, then the scope of the EIS will be broadened to include
off-site disposal alternatives (i.e., shipment of the inventory to another site for destruction) in
addition to on-site disposal.

The site-specific NEPA reviews for CSDP began with Tooele Army Depot (TEAD)
(U.S. Army 1988c; ANL 1989a; U.S. Army 1989a). The process has continued with
Anniston Army Depot (ANAD) (U.S. Army 198%; ANL 1989b; U.S. Army 1991d);
Umatilla Depot Activity (UMDA) (U.S. Army 1990a; ANL 1990b), Pine Bluff Arsenal
(PBA) (U.S. Army 1990b; ANL 1990c), and with this report for PUDA. This Phase I
Environmental Report is part of the NEPA scoping process at PUDA, and it provides the
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environmental information by which the site-specific impacts of the proposed action are to be
assessed in Phase II, the site-specific EIS.

1.2 PUEBLO DEPOT ACTIVITY

PUDA is located in Pueblo County, Colorado, about 160 km (100 miles) southeast of
Denver and 23 km (14 miles) east of Pueblo (Fig. 1.1); the Arkansas River is about 1.6 km
(1 mile) south of PUDA. The facility encompasses 9,168 ha (22,654 acres) and is situated on
flat to gently sloping prairie. Surrounding land areas are mostly undeveloped ranchland used
for grazing, with some light commercial and residential zoning to the south.

PUDA was established by the U.S. Army in 1942 as a storage and supply depot for
ammunition and general supplies during World War II. After the war, PUDA became
responsible for rebuilding and maintaining artillery fire control and optical materials and
reconditioning transport and combat vehicles. Responsibilities for the distribution and storage
of ammunition for a six-state area and various supplies for a nine-state area were added by
1951. By the early 1970s, PUDA had become a special weapons center with responsibility for
distribution and training. It was also responsible for accountability of general supply stocks at
three other reserve depots. Other functions included rebuilding and maintaining guided
missiles and radio-controlled aerial targets, distributing U.S. Air Force ammunition over an
eight-state area, storing strategic and critical materials, and calibrating and maintaining
electronic test equipment. In 1974, PUDA was reduced to activity status and was assigned to
TEAD. Activities, personnel, and missions were reduced.

The current missions at PUDA are (1) to operate a supply depot activity under the
command of TEAD, providing for the receipt, storage, issue, maintenance, and disposal of
assigned commodities; (2) to provide limited maintenance to prevent deterioration of activity
facilities and retain limited shipping and receiving capabilities for assigned commodities; and
(3) to manage the chemical munitions stockpile on-site and prepare for chemical munitions
disposal under the CSDP. In 1989, PUDA had 5 military employees and 711 civilian
employees. Tenants at the installation (the Occupational Health Clinic, Area Calibration and
Repair Center, U.S. Army Information Systems Command, Martin Marietta Corp., Defense
Reutilization Marketing Office, 1121st Signal Battalion, and the Pershing Project Office)
employed 20 military personnel and 42 civilians in 1989.

The facilities at PUDA (Fig. 1.2) include about 270 buildings used for administration,
housing, maintenance, and storage; about 920 igloos used for conventional and chemical
munitions storage; active and inactive demolition grounds; and undeveloped perimeter zones.
The installation does not manufacture, use, or test munitions, except to conduct surveillance
testing for quality control of conventional munitions.

PUDA was recommended for realignment by the Defense Secretary’s Commission on
Base Realignment and Closure in its December 1988 report (DOD 1988). Through the
Defense Authorization Amendments and Base Closure and Realignment Act (Pub. L.
100-526), Congress directed the Secretary of Defense to close or realign all military
installations recommended for such action by the commission. The primary activities
involved in the PUDA realignment are the transfer of the supply mission to TEAD, the
transfer of the conventional ammunition mission to Red River Army Depot, Texas, and the
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elimination of obsolete conventional ammunition at PUDA. The potential impacts of these
actions have been analyzed in a separate EIS (U.S. Army 1991a) and will be addressed in the
site-specific EIS for the proposed CSDP action at PUDA.

The chemical agent inventory at PUDA consists of about 10%, by weight, of the total
U.S. lethal chemical stockpile. The PUDA inventory consists of only the blister agent mustard
(chemical agents HD and HT) in explosively configured 105-mm and 155-mm projectiles
(HD), and 4.2-in mortar rounds (HD and HT). The total PUDA chemical munitions
inventory is stored inside earth-covered concrete igloos. The proposed disposal facility at
PUDA is planned for construction in the northern part of the installation (Fig. 1.2).

1.3 PURPOSE

This Phase I Environmental Report has been prepared by the U.S. Department of the
Army to assist in the development of site-specific NEPA compliance documentation for
disposal of the lethal unitary chemical agents and munitions stored at PUDA. It is a
continuation of the NEPA scoping process for destruction of the chemical weapons stored at
PUDA. The process began during the preparation of the FPEIS and has continued on a site-
specific basis with a public meeting held at Pueblo, Colorado, on June 4, 1990. The report is
not intended to validate the Army’s programmatic ROD for the CSDP; rather it provides
information for determining the validity of the FPEIS environmentally preferred alternative,
on-site disposal, for PUDA.

1.4 SCOPE

NEPA provides an orderly process by which environmental considerations are
incorporated into the decision-making process for major activities of federal agencies.
Although technology-related issues may be discussed, this and other CSDP NEPA documents
do not satisfy the environmental information needs of the facility-permitting process required
by the Resource Conservation and Recovery Act (RCRA). The RCRA documentation must
address more detailed technology information requirements and will also include public
meetings to discuss RCRA-related technology issues.

Data gathered during the Phase I process include the following: (1) any new
information that was not available for use in the FPEIS (e.g., threatened and endangered
species, disposal technology developments), (2) more detailed information than was required
for the programmatic purpose of comparing alternatives in the FPEIS (e.g., specific munition
types, storage configurations, and transport distances), and (3) any information that may have
been overlooked in the FPEIS.

The potential impact region addressed by this Phase I report is limited to the area
within 100 km (62 miles) of the site of the proposed disposal facility at PUDA (Fig. 1.3).
This area (also referred to as the 100-km [62-mile] zone) is the largest credible zone of
potential human health impacts as identified in the FPEIS. At PUDA, the continued storage
alternative was postulated in the FPEIS to have the potential for accidents causing human
fatalities to a distance of 100 km (62 miles). In fact, this radius would apply to all
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alternatives because each would require storage until completion of disposal operations.
However, for the purposes of analysis and comparison of the risks of the various alternatives,
the nonstorage risks of each alternative are used here. The on-site disposal alternative at
PUDA was estimated in the FPEIS to have the potential for accidents (e.g., handling
accidents resulting in detonation or an aircraft crash into a storage igloo) causing human
fatalities to a distance of 5 km (3 miles). The regional and national disposal alternatives were
postulated to have the potential for accidents causing human fatalities to a distance of 100 km
(62 miles). Thus, different impact zones are applicable to different alternatives.

In the FPEIS, information on some of the resources was collected for zones of
different sizes. This Phase I report addresses resource information to the minimum distance
applicable for the alternatives under consideration. Some resources are described for larger
regions as appropriate (e.g., potential ecological impacts do not necessarily coincide with the
zone for human fatalities; economic impacts are more appropriately described on a
multicounty or regional basis).

Section 2 of this report briefly discusses the method employed in the FPEIS to
identify the environmentally preferred alternative (more detail is given in Appendix A). It
also describes the approach taken in this Phase I report to reassess the programmatic data for
PUDA, and it defines and outlines the framework under which the re-examination of FPEIS
data is to be performed.

Section 3 provides an assessment of the recent developments with the Army’s disposal
technology by summarizing lessons learned during JACADS operations and comparing
JACADS results to the FPEIS data and assumptions. Major factors contributing to risk from
disposal operations are identified and their potential to change the relative ranking of
alternatives is addressed.

Section 4 provides perspective on the Army’s recent success in moving chemical
munitions from Europe to Johnston Island. This section also reviews those aspects of the
FPEIS risk assessment and decision methodology that were associated with the movement of
chemical agents and munitions in order to attempt a comparison to the European experience.
The overall theme of this section is to state the relevance of the recent transportation
experience in terms of the assumptions and commitments included in the FPEIS assessment.

Section 5 addresses data (population, meteorology, etc.) and resources that are
relevant to site-specific implementation.

Section 6 re-examines the environmentally preferred alternative using data collected
during Phase I. It first presents the types of information used to identify the programmatic
environmentally preferred alternative; it then presents the recent and detailed data of this type
collected for PUDA during Phase I. Data that have changed appreciably are used to
reevaluate on-site disposal using the FPEIS approach; then, the new information is compared
with that used in the FPEIS to identify the environmentally preferred alternative.

Section 7 provides an update of the emergency preparedness planning for the CSDP.
The needs of the specific disposal sites may vary, so an emergency response concept plan has
been developed for PUDA and for each one of the other storage/disposal sites.

A summary of Phase I findings is given in Sect. 8, along with conclusions regarding
the subsequent preparation of the site-specific EIS for PUDA. Findings from each of the
previous chapters are combined in a final discussion of their effects on the selection of on-site
incineration as the environmentally preferred alternative and on its implementation at PUDA.




2. APPROACH

The FPEIS concluded that on-site disposal of the U.S. stockpile of lethal unitary
chemical agents and munitions is environmentally preferred over off-site disposal alternatives,
both for the CSDP as a whole and for the environs and affected population in the vicinity of
PUDA. This Phase I Environmental Report more closely examines the preference for on-site
disposal of the PUDA inventory in light of newer or more site-specific information than was
used in the FPEIS.

2.1 IDENTIFYING THE PROGRAMMATIC ENVIRONMENTALLY PREFERRED
ALTERNATIVE

During preparation of the FPEIS, a method was developed to systematically compare
the programmatic alternatives in order to identify the environmentally preferred alternative.
Alternatives were compared with respect to potential impacts from implementing each of the
alternatives under both normal operations and accident scenarios. A probabilistic risk
assessment was conducted for accidents and their potential impacts to human health. The
results of this risk assessment were presented in terms of five "measures of risk"” which
became the basis for comparing alternatives in the FPEIS.

Since the publication of the FPEIS, there have been no new risk technology
developments that would bring the risk assessment method into serious question. The
calculation of expected fatalities as a measure of risk is an accepted method for determining
the risk associated with industrial operations. The inclusion of four other measures of risk
provide additional insight into possible impacts of the on-site disposal operations.
Furthermore, any modification of the risk methodology at this time would hamper the
comparison of the more detailed and more recent site-specific data to the FPEIS resuits, a
stated function of this Phase I report.

The FPEIS concludes that potential impacts from normal, incident-free operations
would be minimal and mitigable and would not be significant in distinguishing among
program alternatives. Consequently, potential effects from accident scenarios figure
prominently in identifying the environmentally preferred alternative. The method consists of
sequential examination and comparison of factors reflecting the programmatic goals of no
fatalities and minimal environmental insult. The comparison involves three consecutive tiers
of examination for each programmatic alternative: (1) human health impacts, (2) ecosystem
and environmental impacts, and (3) feasibility and potential effectiveness of emergency
planning and preparedness. Appendix A presents details on how the method was developed
and used in the FPEIS. Fig. 2.1 provides an overview of how the method was used to
identify on-site disposal as the programmatic environmentally preferred alternative (i.e., the
alternative with the least potential for causing significant adverse impacts).

2-1
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For the first tier, four measures of risk were developed to compare alternatives (see
Appendix A for a detailed mathematical description of each measure of risk):

probability of one or more fatalities,
maximum number of fatalities,
expected fatalities, and
person-years at risk.

For the second tier, a fifth measure of risk was developed to serve as a surrogate
measure of potential impact to the ecosystem:

. expected plume area.

Figure 2.2 presents a simplified generalization of the types of data used to formulate
the five measures of risk. The risk measures comprise two types of data: (1) residential
population and (2) accident probabilities—agent release quantities (the expected plume area risk
measure is the only one of the five that does not reflect population estimates and is
represented solely by the physical characteristics of the hypothetical accident). Within the
population data category, the number of people around the depot and their location are of
primary interest. Within the accident category, two types of data are of interest: internal and
external. Internal data, those over which the Army has control, are the technology factors
affecting the accident probabilities and agent release quantities: the types of equipment in the
technology, the procedures by which the technology is used, and the transportation of agents
and munitions on-site. The Army can control them through design changes, procedure
changes, or location changes of the proposed disposal facility (or railhead loading facility in
the case of national disposal). External data, those over which the Army has little (if any)
control, are meteorological factors; the amount of aircraft activity (which can be controlled
over an installation through the use of prohibited airspace but which cannot be controlled
outside this airspace); the frequency and intensity of earthquakes (seismicity); and the
frequency of meteorite strikes. The assumptions and information used for the external data
are described in more detail in Appendix A, as are the mathematical processes used to analyze
the data for the computation of measures of risk.

Of the five risk measures discussed above, the first four were used for the health
effects tier, and the fifth risk measure was used for the ecosystem environment tier. No risk
measures were deemed necessary for the third tier, which deals primarily with the adequacy
of emergency planning and preparedness. Thus, the method used to prepare the FPEIS
consists of comparing a particular risk measure for a given alternative with the same risk
measures for the other alternatives. To avoid presenting classified data on the stockpile at any
particular site, the exact numbers calculated for these risk measures were not used on a site-
by-site basis. Site-specific numbers were translated into shading patterns in the form of
graphical pictograms. (See examples in Appendix A.)
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Each shading pattern represents a factor-of-10 difference in the numerical risk value.
The decision was made to designate a difference of at least two pictogram shading patterns as
the FPEIS criterion against which a "significance difference” could be determined
(Appendix A). A one-shading difference in the pictograms could not be used to guarantee the
factor of ten difference, because the numerical range assigned to each pictogram shading
pattern spanned a factor of ten from its lower limit to its upper one. Accepting or rejecting
alternatives at a given tier was therefore based upon the fact that a difference between risk
measures of at least two pictogram shading patterns represents a significant difference. At a
given tier, an alternative could be selected as the environmentally preferred alternative,
provided the value for at least one risk measure is significantly lower than the values of the
same risk measure for the other alternatives.

As shown in Fig. 2.1, all five programmatic alternatives were examined at the first
tier (human health) of the process using the first four measures of risk. The FPEIS rejects
partial relocation by air, continued storage, and national disposal to be based on the first four
risk measures, leaving regional disposal and on-site disposal for consideration in the second
tier. Examining the regional and on-site disposal alternatives in light of ecosystem and
environmental impacts showed that these two alternatives are indistinguishable.

In the third tier (emergency planning and preparedness), regional disposal was
rejected because of the greater difficulties in providing adequate emergency response along
transportation corridors as compared to the region around each depot. On-site disposal thus
survived the three tiers to become the preferred alternative.

Using the above process and the FPEIS data collected for each site, the FPEIS goes
one step further, examining the preferred programmatic alternative to show that the risks from
on-site disposal are no greater than the risks from the other alternatives considered (Fig. 2.1).
For PUDA, the FPEIS (see U. S. Army 1988, Vol. 1, Sect. 2.6.3.3.6) also concludes that the
programmatic alternative of on-site disposal is valid.

Note that the method for identifying the environmentally preferred alternative was
never used to identify on-site disposal as the site-specific alternative at any installation.
Rather, it was used to identify a programmatic alternative and was then used to show that the
alternative identified is not incorrect for any given installation. This completed the analyses
that sérved as input into the decision process for identifying on-site disposal as the
programmatic environmentally preferred alternative.

2.2 Phase I CONCEPTUAL FRAMEWORK

An overview of the approach used in this closer examination at PUDA is shown in
Fig. 2.3. The Phase I report also serves the secondary function of collecting and cataloging
data on site-specific resources for use in the assessment of impacts in the site-specific EIS.

As noted in Sect. 1, four broad categories of information dominate the Phase I
analyses: (1) maturity of the chosen disposal technology; (2) the movement of the chemical
stockpile from the FRG; (3) detailed, site-specific information; and (4) emergency
preparedness. Since each category has possible findings that could cast doubt on the
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continuing validity of on-site disposal, the categories are considered separately, as shown in
Fig. 2.3.

First, the data and assumptions used in the FPEIS that have the potential to change the
relative ranking of alternatives are identified. Next, the new information is examined to
determine if the key assumptions in the FPEIS are still valid and if there are any major
differences between the new and old data. If there are no changes that cast doubt on the
implementation of on-site disposal (Path I in Fig. 2.3), then the conclusion for that category
of information is that on-site disposal is still environmentally preferred. If such changes are
found, then subsequent consideration would take one of two paths: (1) Path III, recalculation
of the measures of risk (discussed below), if the new information is amenable to such
quantification, or (2) Path II, recommendation to conduct a detailed assessment of
environmental impact. For example, if the new information included a potentially affected
endangered species not previously considered, then the environmental impact of the various
disposal alternatives on the endangered species would be examined for its potential to affect
the determination of the environmentally preferred alternative at PUDA. Alternatively, if the
new information included population data, it would be factored into recalculation of the
measures of risk. In either case, the objective of the analysis is to determine if on-site
disposal is still environmentally preferred.

Detailed, site-specific information is addressed in Sect. 5. Examination of new
information for this category could follow one of the three paths shown in Fig. 2.3. For
example, if new population data affect all alternatives equally, it could follow Path I and not
require further assessment. It could also follow Path III, indicating a difference between the
alternatives and requiring recalculation of the measures of risk. As noted above, information
about endangered species could follow Path II, requiring assessment of the environmental
impact of all alternatives (including off-site disposal) in the site-specific EIS, if it is found that
on-site disposal is no longer the environmentally preferred alternative.

Section 7 addresses recent developments related to emergency preparedness. If
changes that have occurred affect all alternatives equally, then the Phase I approach would
follow Path I, and the changes would not require further assessment. However, changes that
affect the alternatives differently would require assessment in the site-specific EIS.

2.3 DATA COLLECTION AND AGENCIES CONTACTED

This Phase I report is supported by data collected by the authors during a site visit on
June 4-6, 1990, to the Pueblo, Colorado, area. A scoping meeting was also held on June 4,
1990, at the Pueblo County High School (located in Pueblo, Colorado) to solicit public input
to the environmental review process and to determine the significant issues relating to the
proposed implementation of on-site disposal of the PUDA inventory. Several verbal
comments were received during the scoping meeting. Verbal comments made at the meeting
dealt with whether there are any long-term effects from mustard exposure; who is responsible
for quickly terminating disposal operations; the extent of the security force to be in effect
during disposal operations (given the reduction in force planned for PUDA under base closure
and realignment); the potential for disposal operations to release toxic compounds to the
atmosphere; the potential reuse of the proposed disposal facility after the PUDA stockpile is
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destroyed; and the physical properties of mustard agent. Two written comments have been
received since the June scoping meeting. One was a request to be placed on the mailing list
for the EIS. The second suggested incinerator design parameters that could help reduce
potential environmental impacts from disposal operations. Each of the above comments is to
be addressed in the site-specific EIS for PUDA; because the latter deals with impact
assessment, it is beyond the scope of this Phase I report.

Written comments on the FPEIS received since its publication also have been
reviewed. All were sent by the Pueblo Area Council of Governments (PACOG). They
address PACOG support of on-site disposal, the need for assistance for emergency planning,
and PACOG’s interest in continuing involvement in planning for disposal of the PUDA
stockpile. None of these comments deal specifically with the identification of new or
overlooked environmental resources near PUDA that should be addressed in this Phase I
report.

Input was also solicited from the cooperating agencies, which include the
U.S. Department of Health and Human Services (DHHS); the U.S. Environmental Protection
Agency (EPA); the U.S. Federal Emergency Management Agency (FEMA); and many
agencies of the state of Colorado. Information obtained from these agencies was considered
in conducting this analysis. Additionally, each agency reviewed the draft Phase I document
before its release. Their comments and written responses are presented in Appendix E.

In addition to the documents referenced throughout this report, contact was made with
the following agencies during the collection of data for the Phase I process.

- Ed Aldred, Administrative Clerk, National Park Service, La Junta, Colo.

Luanne Beard, Pueblo Chamber of Commerce and Visitor’s Bureau, Pueblo, Colo.

Arvin Bloom, Director, Instructional Services Division, Colorado State Department of
Education, Denver, Colo.

Norm Childs, Convention and Visitor’s Director, Pueblo Chamber of Commerce and Visitor’s
Bureau, Pueblo, Colo.

Richard Dale, Assistant to the Safety Officer, PUDA, Pueblo, Colo.

Steve Douglas, Director, and Karen Ashcraft, Emergency Operations Coordinator, Pueblo
County Department of Public Safety, Pueblo, Colo.

Chuck Finley, Director, Pueblo County Department of Planning, Pueblo, Colo.

Michael French, Park Manager, and Gene Rizzy, Pueblo State Recreation Area, Pueblo,
Colo.

Martin Gonzales, Director, and Marilyn Snook, Secretary, Pupil Personnel Department,
District 60 Schools, Pueblo, Colo.

Dorothy Hammond, Office of Personnel, School District No. 60, Pueblo, Colo.

Marie Hobbs, Pueblo Greyhound Park, Pueblo, Colo.

Helen Kramer, Secretary for Residence Hall, University of Southern Colo., Pueblo, Colo.

Larry Kramer, Manager, Lathrop State Park, Walsenburg, Colo.

Jody Lane, Park Manager, Pueblo City Parks, Pueblo, Colo.

Glenn Matson, Sports Information Student Assistant, Athletic Department, University of
Southern Colo., Pueblo, Colo.

Jonnie McFarland, Manager, Pueblo City Zoo, Pueblo, Colo.
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Jim Munch, Director, and Don Vest, Statistical Data Librarian, City of Pueblo Department of
Planning, Pueblo, Colo.

John D. Musso, Superintendent of Support Services, School District No. 70, Pueblo, Colo.

Curtis Phillips, Assistant Superintendent for Business, District 60 Schools, Pueblo, Colo.

Sollie Raso, Chairman, Pueblo County Commissioners, Pueblo, Colo.

Dee Renfrow, Secretary for Music Department, University of Southern Colo., Pueblo, Colo.

U.S. Fish and Wildlife Service, Endangered Species Office, Denver, Colo. (Galene
Buterbaugh)

Margaret Will, Coordinator of Student Activities, University of Southern Colo., Pueblo,
Colo.

Harry Wenzel, Pueblo County Sheriff’s Office, Pueblo, Colo.

Winnie Zeisel, Pueblo County Department of Community Services, Pueblo, Colo.




3. DEVELOPMENTS IN DISPOSAL TECHNOLOGY SINCE THE FPEIS

The term "technology development” refers to the continuing Army refinement of
designs and procedures for incineration. This refinement proceeds from the conceptual design
stage, to the operation of the proposed disposal facility, through the destruction of the
chemical stockpile. The design and procedures are further refined through state and EPA
regulatory reviews. Regulatory approvals of the design and procedures are required from the
state of Colorado prior to the start of construction of the PUDA facility.

The Army’s recent experience in destroying chemical agents and munitions is
examined in this section, including developments in both the reverse assembly of munitions
and agent-munition incineration. The objective is to identify and review any recent
developments in the Army’s disposal technology that could have affected the conclusions
reached in the FPEIS had the information been available prior to its publication. The ability
of the Army to accomplish the destruction of the lethal unitary chemical stockpile in the
manner set forth in the FPEIS is the principal issue addressed.

The technology-related assumptions and commitments used in the FPEIS selection of
the environmentally preferred alternative are reviewed and compared to the data resulting
from recent chemical agent and munitions disposal operations. Such a comparison will assist
in determining whether actual experience with the disposal technology is consistent with the
rationale developed in the FPEIS and the resulting ROD for the selection of the
environmentally preferred alternative.

3.1 ASSESSMENTS OF THE DISPOSAL PROCESS IN THE FPEIS
3.1.1 Background

Chemical demilitarization operations have been successfully conducted in
demilitarization facilities in former production facilities at Rocky Mountain Arsenal (RMA),
located at Denver, and at the Chemical Agent Munitions Disposal System (CAMDS), located
at TEAD, Utah. CAMBDS is the pilot-scale facility for proof testing the incineration
technology to be used for destruction of chemical agents and munitions. Through calendar
year 1989, about 6.7 million kg (14.8 million Ib) of agent had been destroyed at RMA and at
CAMDS.

Since publication of the FPEIS (U.S. Army 1988a), a demilitarization facility has
been operated at PBA for the destruction of the nonlethal but incapacitating agent BZ. The
facility was constructed to dispose of 1500 BZ munitions, approximately 2000 drums of
contaminated residue, and more than 200 drums of neat BZ (the purified form of the agent)
that were stockpiled at PBA. Operations began on May 9, 1988. All neat BZ was destroyed
by September 1988. All BZ munitions had been destroyed by September 1989, and all of the
BZ-contaminated inventory had been destroyed by January 1990. In total, approximately
42,600 kg (94,000 1b) of agent BZ were destroyed by incineration.

3-1
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JACADS was constructed on Johnston Island in the Pacific Ocean to dispose of the
chemical munition stockpile that has been maintained in the Pacific region since the 1940s,
and serves as the prototype plant for the eight CONUS on-site disposal facilities that are
planned by the CSDP. Any design enhancements or operational lessons learned from the
JACADS experience will be incorporated into the CONUS facilities.

In September 1988, Congress required the Army to successfully complete OVT of the
JACADS technology before proceeding with destruction of the CONUS stockpile of munitions
and agents (Pub. L. 100-456). The JACADS Test and Evaluation Master Plan (Duff et al.
1989) for the OVT program was reviewed by DHHS and the National Research Council, and
on July 16, 1990, OVT began at the JACADS facility.

During these demilitarization operations, no facility emissions exceeding regulatory
limits have been detected. Table 3.1 summarizes the U.S. Army’s experience in industrial-
scale disposal of chemical agents and munitions.

3.1.2 Technology-Related Assumptions and Commitments

Implementation of the FPEIS decision methodology, outlined in Appendix A, for
identifying the programmatic environmentally preferred alternative, required that some
assumptions be incorporated into the process to help provide a basis for comparison of the
various disposal alternatives. Additionally, to mitigate potential impacts and reduce the levels
of risk, the Army made a number of commitments in the FPEIS. The FPEIS assumptions and
commitments, as well as the design criteria subsequently developed that were related to the
disposal technology, are briefly addressed in this section in order to set the stage for a
comparison between the FPEIS and actual Army experience with the incineration process in
the following section.

In the FPEIS, the technological aspects of the destruction of chemical agents and
munitions are viewed as comprising three distinct phases: (1) construction of the disposal
facility; (2) disposal operations, including on-site transportation to the facility; and
(3) decommissioning of the disposal facilities. Of these, construction and decommissioning
activities were not found to be significant in distinguishing between the disposal alternatives.
Construction activities at each storage location for any of the alternatives have been
determined to be "typical of that for any medium-scale industrial facility,” and would not
result in unmitigated impacts. Similarly, decommissioning impacts are determined to "not be
of overriding concern at any particular site or vastly different among the sites" (U.S. Army
1988a).

The potential impacts from normal disposal operations would result from three
sources: (1) plant emissions, (2) transport of agents and munitions from storage sites to the
disposal facility, and (3) solid wastes generated from incineration of the chemical agents. In
the FPEIS none of these is found to result in unmitigated impacts at individual sites, nor are
the differences between sites found to be of overriding concern (U.S. Army 1988a).

In contrast to normal operations, abnormal or upset operations involving high-
consequence accidents could have serious environmental consequences, including human
fatalities and illnesses, destruction of wildlife and habitat, destruction of economic resources,
and adverse impacts on the quality of life. Such high-consequence accidents would be
unlikely and their impacts would depend on population distributions, the chemical agents and




Table 3.1. Summary of U.S. Army’s experience in industrial-scale
chemical agent/munitions disposal

Quantity

Operation (1,000 kg) (1,0001bs)

Description Process®

Project Eagle Phase I Ton Containers July 72-Mar.74 H R I 2008.5 4,428.0

Project Eagle Phase I Ton Containers July 72-Mar. 74 HD R | 771.5 1,714.0

Project Eagle Phase Il M34 Cluster Bombs Oct. 73-Nov, 76 GB R N/1 1873.2 4,129.6

Project Eagle Phase 11 Underground Storage  Sept. 74-Nov. 74 GB R N 171.5 378.0
(Expanded) Tanks

Project Eagle Phase I Ton Containers May 75-Nov. 75 GB R N/1 1635.0 3,604.5
(Expanded)

Project Eagle Phase II Honest John Warhead  Apr. 75-Nov. 76 GB R N/I 347 76.5
(Expanded) M139)

Chemical Agent Indentification Chemical Agent May 31-Dec. 82 ©) R I 16.6 36.7

Sets Disposal Identification Sets

M55 Rocket Disposal Sept. 79-Apr. 81 GB C N/1 58.1 128.0

Agent Injection Apr. 81-Jan. 84 GB C 1 5.1 11.2
Incineration Tests

Agent Injection Ton Containers June 81-Aug. 84 VX C 1 3.6 7.9
Incineration Tests w

155mm Projectile July 81-Jul. 82 GB C N 274 60.5 2
Disposal N

105mm Projectile Mar. 82-July. 82 GB C N
Disposal

In-Situ Agent Oct. 82-Dec. 83 GB C 1 8.0 17.6
Incineration

M55 Rocket Nov. 85-Nov. 86 GB C I 1.0 2.3
Incineration

Liquid Incineration Aug. 85-Aug. 86 GB C 1 17.2 37.9
Test

Agent BZ Disposal May 88-Sept. 89  BZ! P I 42.6 94.0

Liquid Incinerator Test Sept. 89—0Oct. 89 VX C 1 18.1 40.0

Operational Verification Test July 90-Feb. 91 GB J I 34.6 76 .8

Total 6,732.8 14,843 5

'R refers to Rocky Mountain Arsenal, C to Chemical Agent Munitions Disposal System, P to Pine Bluff Arsenal, and J to Johnston
Atoll Chemical Agent Disposal System.

N refers to agent neutralization only; I to incineration of agent and explosive (and/or metal parts thermal decontamination); N/I to
agent neutralization and explosive incineration (and/or metal parts thermal decontamination).

cAgents include phosgene, chloropicrin, mustard, lewisite, cyanogen chloride, nitrogen mustard, and GB.

The incapacitating agent BZ is not lethal.
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munitions involved, and natural conditions and features at the specific location. Hence, for
identifying the environmentally preferred alternative, the principal thrust of the FPEIS is the
examination of accident scenarios, their probabilities of occurrence, and attendant
environmental impacts.

The Army is committed to destroying the CONUS stockpile of chemical agents and
munitions in a safe and environmentally sound manner. The ability to carry out this
commitment can be determined by evaluating two types of data resulting from the OVT at
JACADS.

First, the Army must demonstrate efficient plant performance (i.e., the ability to
destroy the agents and munitions as planned). One way this ability can be measured is by
examining throughput rates (numbers of munitions processed per unit time of plant operation),
examining agent destruction rates (amounts of the agents destroyed per unit time of plant
operation) during the JACADS OVT, and comparing them to known design criteria for plant
operations. Furthermore, as with any industrial process that is similar in scale to the
JACADS facility, some problems are expected to be encountered during the startup and
testing phases. The Army’s ability to analyze and correct such problems efficiently, and the
resulting decrease in facility downtime as the OVT progresses, can serve as indicators of the
readiness of the technology for implementation in the planned CONUS facilities.

Second, the ability to destroy the chemical munitions in a way that prevents harm to
human health and the environment is paramount to the CSDP operations. This capability can
be demonstrated by comparing environmental data collected during the JACADS OVT to
environmental and health protection commitments stated in the FPEIS or to existing
environmental regulations. The pertinent data include stack emissions, solid wastes,
environmental monitoring, worker exposure, and environmental compliance information. (In
the CONUS facilities, all cooling water will be recycled and no liquid wastes will be released
to the environment.) The environmental performance of the JACADS facility in the areas
stated above can serve as an indicator of the ability of the technology to perform in an
environmentally sound manner prior to its implementation in the CONUS facilities.

The following sections will address in detail both of the above types of information.
Data resulting from the JACADS OVT, as well as any other pertinent Army experience in
chemical agent-munitions disposal activities, will be used to demonstrate the capabilities of the
incineration technology.

3.2 RECENT DISPOSAL EXPERIENCE AT JACADS

The disposal technology selected for PUDA is the same as that used at the JACADS
facility (U.S. Army 1983), which became operational in June 1990. The selection of
JACADS technology was based on technology maturity, the ability to perform operational
proveouts in production-scale facilities at the JACADS plant, and safety and environmental
conditions. None of the proposed CONUS disposal facilities will begin operation until the
JACADS facility has been thoroughly tested and the disposal technology meets regulatory and
design requirements. The JACADS system (Fig. 3.1) involves disassembly of the chemical-
agent filled munitions and uses four separate incinerators for the destruction process. Each
munition type is disassembled or cut into segments by automatic, remotely controlled
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machinery designed specifically for the munition type, and the chemical agent is drained from
the munition body. The agent is then incinerated in a special furnace designed for its
destruction. The furnace also incinerates spent decontamination solution. Explosives and
propellants are destroyed in a separate deactivation furnace, as are certain munition hardware
types from M55 rockets and M23 land mines. Metal that has been in contact with chemical
agent is decontaminated in the metal parts furnace. A dunnage incinerator (DUN) is used to
burn all combustible wastes. A pollution abatement system (PAS) for each furnace or
incinerator is used to control atmospheric emissions. The JACADS technology is described in
more detail in the FPEIS (U.S. Army 1988a, Vol. 3, Appendix C).

The OVT is being conducted during the first 21 months of JACADS operations.
During this period, the overall JACADS process, and in particular the performance of the
incinerator systems, are being evaluated using all three chemical agents (mustard, GB,
and VX) in conjunction with the processing of rockets, projectiles, and ton containers. The
general objective of the OVT is to demonstrate the operability of the entire plant, including
personnel and all support systems, under toxic operating conditions. The overall JACADS
system is being evaluated for environmental compliance, industrial and chemical agent safety,
and system reliability.

OVT consists of four tests or campaigns. A sufficient number of munitions are to be
destroyed during each test to allow refinement of the process to function effectively under
normal operating conditions. Representative items in the chemical stockpile and all three
agent types are being destroyed. The tests, in order of their planned occurrence, are as
follows.

. MS5S5 rockets containing nerve agent GB. Total attainment of design goals, depending
on the level of success achieved, would result in the destruction of 12,000 to
16,500 rockets during OVT.

U MS5S5 rockets containing nerve agent VX. It is intended that approximately
13,900 rockets be destroyed during OVT, if full production rates are achieved.
. One-ton containers containing blister agent HD. Each container holds about 771 kg

(1700 1b) of agent. Approximately 67 will be destroyed during OVT, if full
production rates are achieved.

. 155-mm projectiles containing HD. Approximately 5670 will be destroyed during
OVT, if full production rates are achieved.

Each test starts at low production rates, with a carefully orchestrated rate increase to
complete the test at full production rates. During periods of full production rates, trial burns
will be conducted in all four incinerators as required by the permit issued under RCRA. All
environmental requirements of the RCRA permit must be met during OVT to allow full
operation of JACADS following OVT completion.

Test data from JACADS OVT will be evaluated for implementation into all CONUS
facilities prior to construction, except the TEAD facility. Test data will be evaluated and
incorporated into the TEAD facility as necessary, before the start of operations. The National
Research Council is responsible for overseeing CSDP and the JACADS facility. Participation
by the Council could include on-site inspections, review of data, and input for the final OVT
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reports. Much of the information in this section has been taken from the OVT report on the
JACADS GB campaign (Menke et al. 1991).

Findings from the OVT will be incorporated into the PUDA design and equipment
specifications before construction. A 4-month design and procurement verification period will
be used to make corrections dictated from OVT and from the experience gained from the
program. In addition, the OVT findings will be evaluated after each phase and immediately
implemented into the PUDA design as necessary.

The JACADS experience to date has only limited applicability to the proposed facility
at PUDA. That is, the JACADS tests have involved M55 rockets filled with agent GB, while
PUDA stores neither rockets nor GB-filled munitions. Tests with mustard-filled munitions (of
the type stored at PUDA) will not be conducted at JACADS until a later date. The
discussions below, therefore, focus on the broader aspects of JACADS operation, as opposed
to the munition- or agent-specific aspects.

3.2.1 Plant Performance

The OVT is the first time some of the new full-scale mechanical equipment has been
operated for extended periods at normal operating temperatures while handling live agent and
real munitions components. As expected during the preoperational period, the JACADS plant
has had difficulties, mainly with the mechanical processing of rockets. Corrective measures
are being taken.

3.2.1.1 Processing efficiency

Processing rates for the disposal facilities were not specified in the FPEIS;
however, design goals have since been established.

From the beginning of the OVT incineration of GB-filled rockets on July 15, 1990,
through February 1991 (the period of the GB campaign), a total of 7,490 M-55 rockets have
been processed and approximately 75,000 1b of agent have been destroyed. Fig. 3.2
illustrates the cumulative totals of GB rockets processed. Each rocket contains about 4.8 kg
(10.7 1b) of chemical agent. The goal for this time period was 12,000 to 16,000 rockets and
about 55,300 to 73,800 kg (123,000 to 164,000 1b) of agent destroyed.

While system downtimes have been higher than expected, performance of the system
during periods of operation has exceeded expectations. Mechanical problem areas
at JACADS have included the rocket shear machine, the demisters (which sometimes get
clogged), and the heated conveyor system that carries the decontaminated rocket body scrap
away from the deactivation furnace system (DES). Modifications to correct this and other
mechanical problems were made in December 1990 and January 1991, during a scheduled
maintenance shutdown period. Downtimes decreased substantially during February
operations. More detailed production information is presented in Appendix G.

Rockets were processed on 30 of the 81 calendar days in the period prior to the
scheduled maintenance shutdown, December 20, 1990 to January 31, 1991. During the month
of February, after the scheduled restart, rockets were processed on 16 of the 28 calendar
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days. After scheduled maintenance, the JACADS processing rate increased from
17 rockets/hr in November and December to 23 rockets/hr in February.

For agent destruction, the daily incineration rate that is necessary to keep pace with
the DFS design goal is 3120 Ib/day (390 1b/hr). However, since the publication of the
FPEIS, the peak design goal for the liquid incinerator (LIC) is 1050 Ib/hr or 8400 Ib/day.
From October 1, 1990, to December 20, 1990, agent GB was burned on 19 of the
81 calendar days in the period. Agent was burned only on those days on which the rocket
processing rate produced agent in sufficient quantities to keep the LIC in continuous operation
at design capacity. Agent was stored during November to allow high capacity runs in early
December. These high capacity runs supported the RCRA trial burns for the LIC. During
partial days of operation the rates achieved were generally high enough to keep pace with the
DFS. The peak daily rate of 698 Ib/hr included a 3-hr period when the rate was 950 1b/hr
(see Appendix G).

3.2.1.2 On-site movement of munitions

In Appendix C of the FPEIS, it is stated that munitions and bulk containers will
be transported from the storage area to the Munitions Demilitarization Building (MDB)
in a specially designed on-site transport container (ONC).

The FPEIS states that M55 rockets will be placed first in a specially designed
overpack called the single pallet only rocket transporter (SPORT) which will then be loaded
into the ONC,

Operations have proceeded safely at JACADS using the SPORT without the benefit of
the ONC. The SPORT is a stainless steel box and lid that can hold one pallet of munitions
(15 M55 rockets). A small vacuum pump in the SPORT maintains a partial vacuum so that
any possible leak is prevented from escaping (venting is through a charcoal filter). The lid is
capable of achieving an airtight seal with the box. Because PUDA does not store any rockets,
the use of SPORTs will not be necessary. Munitions will be transported to the disposal
facility inside an ONC.

There have been few deviations from established safety practice or standard operating
procedures (SOPs) in either the loading or unloading areas during the munitions transport
operation. The deviations that occurred have almost always been corrected on the spot by the
Quality Assurance Specialist (Ammunition) Surveillance (QASAS).

There was a technical violation of a regulatory operational requirement (Army
Materiel Command Regulation AMC-R-385-100, paragraph 16-2A) affecting the unpack area.
Verbal rather than written authorization was obtained for storage of munitions in the unpack
area for a period greater than three days. The extended storage was needed to accommodate
day-to-day mechanical problems and associated uncertainty in restart of processing. Other
conditions for storage were met, and there was no immediate threat to safety because the
storage containers (SPORTSs) were all under engineering controls.

The munitions transport system has been able to meet the demand for munitions from
JACADS. There are many factors that affect the rate of mun however, the primary factor is
the demand for munitions from the MDB. Available data show that the on-site transport
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operation at JACADS would be able to meet a much greater transport rate than has been
required to date.

JACADS has halted demilitarization on only one occasion because munitions could
not be delivered. On October 23, 1990, the transport operations could not be performed
because the wind speed had dropped below 5 mph. The SOPs state that ammunition will not
be transported when the average wind speed (measured over a 30-min period) drops below
5 mph.

In conclusion, on-site systems have been able to meet the processing demand for
munitions while ensuring worker and environmental safety. There has been only one instance
when on-site transport had any effect on the munitions processing rate (due to adverse
weather) at JACADS. There have been no instances of personnel injury or endangerment of
the environment from on-site transport activities.

3.2.1.3 Personnel training

The FPEIS states, "a training facility will be constructed for the specific purpose
of providing detailed training to all participants in the program."

Construction of a training facility at Aberdeen Proving Ground (APG) has been
completed. Lab training began in the summer of 1991. The training program will be in
accordance with a detailed training plan that identifies knowledge and skills required to
operate the disposal plants. The training facility will be used for classroom instruction and
hands-on training and will incorporate actual and mockup process equipment. A fully
instrumented control room connected to a process simulation computer will provide a realistic
environment for training operators in normal operating procedures as well as responses to
process upset and emergency conditions. Additional training will be conducted at the CSDP
sites for site-specific procedures and equipment.

Training for the JACADS personnel was conducted without the benefit of the
Chemical Demilitarization Training Facility (CDTF); however, before the start of toxic
operations, extensive efforts were conducted in the area of personnel training. Refresher
training has continued since that time. By the start of toxic operations, operations and
maintenance personnel had collectively attended more than 15,000 person-days of training.

The training program consists of approximately 60% classroom instruction and
40% field training and practical exercises. Upon completion of the classroom training, all
personnel are required to take an examination for the course. Each person is required to
demonstrate adequate knowledge and proficiency in the subject matter by passing a written
examination for each course to become qualified and proceed to the field portion of the
training program.

The field portion of the training program consists of providing instruction to the work
force on the SOPs. After this period of instruction is completed, each member of the work
force is required to perform the procedures in the SOPs that govern operation in his or her
area of responsibility. Performance is monitored by a certifying official who can attest that
the person is proficient or certified in his or her job.

To pass the field portion of the training program, the work force is required to
demonstrate, without error and without access to written procedures, that they can correctly
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respond to accidents in accordance with approved contingency procedures. Demonstration of
this capability is accomplished by conducting over 60 rigorous emergency exercises during
which the work force is required to correctly respond to industrial-type accidents (e.g.,
propane or chlorine leaks and hazardous waste spills); process failures (e.g., fires in the
explosive containment room, power failures, agent spills); handling accidents (e.g., detonation
of a munition at the unloading dock); and low- probability catastrophic external events such as
a tsunami. During each exercise, the work force is observed by contractor and Army
personnel to ensure that the correct public address announcements and notification procedures
are followed, appropriate corrective actions are taken to mitigate the emergency situation,
equipment and facilities are shut down when appropriate, and correct cleanup procedures are
implemented. The equipment’s automatic response to these accident scenarios is concurrently
tested (i.e., automatic shutdown of equipment transfer of critical load to the uninterrupted
power supply and start-up of the emergency generator in the event of a power failure. When
appropriate, the integrated response of Army and operations and maintenance contractor
personnel is tested.

3.2.2 Environmental Performance

The U.S. Army is committed to destroying the chemical agents-munitions stockpile in
a safe and environmentally sound manner. As a result, a number of commitments are made
in the FPEIS specifically aimed at protection of the environmental resources (see Sect. 3.1.2).
The extent to which the results of the JACADS OVT burns comply with these commitments
will play a major role in determining the readiness of the JACADS disposal facility for full-
scale operations.

3.2.2.1 Stack emissions

The FPEIS predicts that no violations of existing ambient air standards will result
from the disposal operations.

Under both normal and abnormal conditions, the emissions from the JACADS facility
have been below all applicable state and federal standards. During normal operations at both
JACADS and CAMDS, no agent has been detected above the air emission limit of
0.0003 mg/m*>. An abnormal incident occurred at CAMDS on January 28, 1987, during
which liquid chemical agent (GB) leaked from the primary containment piping network inside
the LIC facility. Agent was not detected outside the building (U.S. Army 1988, Vol. 3,
Appendix D). Another abnormal incident occurred at JACADS on December 8, 1990, during
which a very small amount of agent was released to the atmosphere. The release amounted to
8% of the permissible level and did not result in any hazards to human health or the
environment (see Sect. 3.2.3.1).

Table 3.2 shows the FPEIS-predicted emissions of pollutants from the disposal
facilities, the ambient-air concentrations of pollutants predicted to result from these emissions,
and the corresponding air-quality standard. Estimates of pollutant concentrations in ambient
air were obtained using the Industrial Source Complex (ISC) atmospheric dispersion model
(EPA 1979), which assumes a Gaussian distribution in the vertical and cross-wind directions.




3-12

Table 3.2. Emissions and annual average ground-level concentrations
of industrial-type pollutants from disposal facilities

Maximum

predicted Ambient

Emission concentration standard

Pollutant (g/s)° pg/m’) (ug/m’y
Agent GB

NO, 20 5 100

Particulates <1 <1 75

HF <1 <1 -1

HCI <1 <1 none

PO <1 <1 none
Agent VX

NO, 13 3 100

Particulates <1 <1 75

SO, <1 <1 80

HF <1 <1 -1

HCI <1 <1 none

P,0q <l <1 none
Mustard

NO, 5 1 100

Particulates <1 <1 75

SO, 1 <1 80

HF - <1 <1 -1

HCI <1 <1 none

“Emissions do not include contributions from fuel.

*National ambient air quality standards and appropriate state standards.

Source: U.S. Army 1988a. Chemical Stockpile Disposal Program Final Programmatic Environmental
Impact Statement, Program Executive Officer—Program Manager for Chemical Demilitarization, Aberdeen
Proving Ground, Md., pp.4-9.

These estimates apply to maximum controlled emissions. More recently, test burns have been
conducted at CAMDS, and Toxic Substances Control Act of 1976 (TSCA) and RCRA trial
burns have been conducted during the JACADS OVT. During test burns at CAMDS,
emissions of the pollutants listed in Table 3.2 were found to be within regulatory limits.
Three RCRA trial burns on the LIC occurred at JACADS on December 5 and 6,
1990. Resulting RCRA test results can be summarized for particulate matter, HCI, and HF.
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Particulate stack concentrations in the three trial burns of agent GB were 3.74 mg/dscm,

4.23 mg/dscm, and 3.89 mg/dscm corrected to 7% O,. The particulate stack concentration
limit is 180 mg/dscm; thus, the limit was not exceeded (SRI 1991). Use of a simplified EPA
screening model for air dispersion (SCREEN) with the 4.23 mg/dscm stack concentration and
worst case (WC) 1-hr meteorological conditions resulted in a highest predicted 1-hr ground-
level concentration of less than 2 ug/m’, at 200 m (660 ft) from the JACADS stack. Because
the annual average pollutant concentrations at any single point will be much less than 1/2 of
the maximum hourly concentrations (EPA 1977), the FPEIS prediction of less than 1 ug/m’® is
confirmed. This result is well within the previous annual standard of 75 ug/m?® for total
suspended particulate matter (TSP), and is also well within the more recent standard of

50 pg/m® for particulate matter less than 10 microns in diameter (inhalable particles).

HCI emission rates for the three burns were 0.000023 Ib/hr, 0.035 Ib/hr, and
0.087 Ib/hr. The allowable limit for HCI emissions is 4 Ib/hr. The measured HCI emission
rate for each run was well under the limit, and the highest (0.087 Ib/hr) was equivalent to
about 0.01 g/s. This value is well within the FPEIS-predicted emission rate of less than 1 g/s.
The HF emission rates were 0.11 1b/hr, 0.24 1b/hr, and 0.20 1b/hr for the three burns. No
limit was set; however, the highest HF emissions rate (0.24 1b/hr) converts to about 0.03 g/s,
which agrees with the FPEIS-predicted rate of less than 1 g/s (Table 3.2).

Initial polychlorinated biphenyl (PCB) incineration tests at CAMDS indicated that no
significant levels of PCB emissions should result from the disposal process. Subsequently,
three TSCA research and development (R&D) trial burns were conducted in the DFS at
JACADS in February 1990. These trial burns are required due to the presence of PCBs in
the rocket shipping and firing tubes. R&D trial burns followed by demonstration burns are
required by the EPA prior to granting an operating permit to incinerate PCBs. The R&D trial
burns consisted of feeding PCB-contaminated shipping and firing tubes and the complete
rocket motor section into the DFS. Chemical agents were not present in the M55 rockets
during these tests. Representatives from EPA witnessed these test burns. Results have been
received from the first R&D burn, which was conducted at a feed rate of 30 rockets/hr.
These analyses were conducted and results obtained by a contractor under the direction of
EPA. As previous testing at CAMDS had indicated, dioxins and furans were not detected in
the stack effluent at JACADS, with the exception of tetrachlorodibenzo-p-dioxin, which was
found at near ambient levels. As shown in Table 3.3, the particulate concentration in R&D 1
was 23.9 mg/m’® and in R&D 2 was 33.9 mg/m® corrected to 7% O,. The required
particulate standard was a concentration limit of 180 mg/cm® when corrected to an oxygen
content of 7%. Thus the limit was met in both burns. A PCB destruction and removal
efficiency of 99.9999%, as required by the TSCA regulations, was achieved. The highest
monitored concentration of PCBs in the JACADS stack gas from the DFS test burn was
5.6 X 107 g/hr (2 X 107 ounces/hr). This low concentration is achieved due to the low
concentration of PCB in the feedstock (average concentration of 2700 ppm) and the attainment
of the required 99.9999% PCB destruction and removal efficiency. Table 3.4 provides a
comparison of these PCB emissions with three of the largest commercial EPA-permitted PCB
incinerators located within the United States. The lowest emissions values from the PCB
incinerators and the highest value measured from the JACADS DFS unit are presented. The
PCB emissions monitored from the JACADS DFS were significantly lower than permitted
commercial CONUS units. It should also be noted that an even higher destruction and
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Table 3.3. Summary of Toxic Substances Control Act burn results at Johnston Atoll
Chemical Agent Disposal System

Run Number
Parameter Units R&D 1° R&D 2 R&D 3  Requirement Status
DRE-PCBs® % 99.999976  99.999946 99.99991 99.9999 Pass
Particulate 1b/hr 0.393 0.650 0.28
Matter mg/m’ 23.9 33.9 12.0 180.0 Pass
corrected
to 7% O,
HCl Ib/hr 0.015 0.006 0.012 4.0 Pass
Emissions

“R&D = research and development.
*DRE = Destruction and Removal Efficiency; PCBs = polychlorinated biphenyls.

Table 3.4. Comparison of polychlorinated biphenyl (PCB) emissions from
the Johnston Atoll Chemical Agent Disposal System (JACADS)
with PCB emissions from three commercial PCB incinerators
permitted by the U.S. Environmental Protection Agency

Incinerator PCB emission rate (g/hr)

Rollins 0.0181 (calculated—low value)
ENSCO* 0.0548 (calculated—Ilow value)
SCA? 0.0630 (measured—low value)
JACADS DFS¢ 0.00056 (measured—high value)

“ENSCO = Energy Systems Company, El Dorado, Ark.
®SCA = SCA Chemical Services, Inc., South Chicago, IIl.
‘DFS = deactivation furnace system.
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removal efficiency is expected at the CONUS facilities due to the higher temperatures and
longer residence times. The DFS afterburners for the CONUS CSDP facilities are being
designed to operate at 1204°C (2200°F) with a 2.0-s residence time; the JACADS DFS
afterburner operates at 1093°C (2000°F) with a 0.5-s residence time.

3.2.2.2 Solid waste management

The FPEIS states that solid wastes will be recycled where feasible, and disposed of
according to RCRA.

The solid wastes resulting from the destruction of chemical agents and munitions at JACADS
and the CONUS facilities include PAS brines (shipped for land disposal as dried salts), ash,
and scrap metal. Table 3.5 presents the amounts of these wastes that were estimated for
JACADS and for each CONUS disposal facility. Disposal of the European stockpile at
JACADS will increase the quantity of scrap metal by 85% to about 13,000 tons and the
quantity of salts by about 15% to 4400 tons. The actual amounts of the various wastes
produced by the JACADS operations will serve as indicators of the accuracy of the estimates
for the CONUS disposal facilities.

The JACADS destruction process generates various types of waste, including brines
from the wet scrubbers in the PAS for the incinerators and furnaces. The brines consist
mainly of water with suspended inorganic salts and may contain detectable levels of heavy
metals such as arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver.
The exact composition varies with the type of agent and munition being incinerated. The
brines are analyzed for the 24 organic and 8 metallic substances specified in the EPA toxicity
characteristics leaching procedure (40 CFR Pt. 261.24). If the concentration of heavy metals
in the brine salts is sufficiently high, the salts will be classified as hazardous waste under
RCRA.

The Army planned to store the brines temporarily at JACADS for eventual processing
through a brines reduction area (BRA). The dry salts from the BRA would then be shipped to
the U.S. mainland for disposal in a regulated landfill in accordance with their hazardous
characteristics.

During the systemization tests at JACADS, the brine dryer was found <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>