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ABSTRACT: Public Law 99-145 and subsequent related legislation requires destruction of the
U.S. stockpile of lethal unitary chemical agents and munitions. Furthermore, in 1993
an international treaty, the Chemical Weapons Convention (CWC), was signed by 65
nations, including the United States. The CWC, which set the deadline for
completing destruction of chemical weapons as 10 years following ratification by the
required number of nations, received the necessary ratifications on April 29,1997.
Thus, the international deadline for destruction of chemical weaponsis April 29,
2007. The Army Chemical Stockpile Disposal Program has prepared this Draft
Environmental Impact Statement (DEIS) to assess the potential health and
environmental impacts of the construction, operation, and closure of afacility to
destroy the chemical agent and munitions stored at Blue Grass Army Depot (BGAD),
Kentucky.

Four alternatives are addressed in this DEIS for possible use in destruction of the
BGAD stockpile: (1) baseline incineration, which is currently in use by the Army at
Deseret Chemical Depot (DCD), Utah and was used by the Johnston Atoll Chemical
Agent Disposal System (JACADYS) to destroy the entire stockpile on Johnston Atoll;
(2) chemical neutralization followed by supercritical water oxidation, a developing
technology that would be initially operated as a pilot test facility; (3) chemical
neutralization followed by supercritical water oxidation and gas phase chemical
reduction, a devel oping technology that would be initially operated as a pilot test
facility; and (4) electrochemical oxidation, which is also under development and
would beinitially operated as a pilot test facility. The latter three alternatives are
also being evaluated in a separate EIS prepared by the Army Assembled Chemical
Weapons Assessment Program (ACWA) as part of four chemical neutralization
technol ogies being considered for pilot testing at BGAD and three other chemical
munitions storage locations. The data and information obtained from testing and full-
scale operation of the incineration technology, and available data and information
from on-going studies of the technologies provided by ACWA are analyzed and
compared to the extent possible in this DEIS. Additional information concerning the
non-incineration technologies will be considered as it becomes available prior to
issuing the Final EIS.
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Executive Summary

EXECUTIVE SUMMARY

ES.1 PROPOSED ACTION

Under Congressional directive (Public Law 99-145) and an international treaty called
the Chemical Weapons Convention (CWC), the U.S. Army is destroying the nation’s stockpile of
lethal chemical agents and munitions. The U.S. Army’s Program Manager for Chemical
Demilitarization (PMCD) has prepared this Draft Environmental Impact Statement (DEIS) to
assess the potential health and environmental impacts of the design, construction, operation and
closure of afacility to destroy the types chemical munitions stored at Blue Grass Army Depot
(BGAD) Kentucky. The BGAD stockpile consists of mustard agent (type H) contained in
155-mm projectiles, nerve agent GB contained in M55 rockets and 8-in. projectiles, and nerve
agent VX contained in M55 rockets and 155-mm projectiles. The specific goal of the current
analysisisto identify and compare the potential environmental impacts among the alternatives
that could accomplish the destruction of the stockpile at BGAD.

Four alternatives are addressed in this DEIS for possible use in destruction of the
BGAD stockpile: (1) the baseline incineration process used by the Army at Johnston Atoll
Chemica Agent Disposal System (JACADS) on Johnston Island in the Pacific Ocean and
currently in use at Deseret Chemical Depot (DCD) near Tooele, Utah; (2) chemical
neutralization followed by supercritical water oxidation (SCWO); (3) chemical neutralization
followed by supercritical water oxidation and gas phase chemical reduction (GPCR); and (4)
electrochemical oxidation. If any of the non-incineration technologies were selected for
implementation at BGAD, a pilot test facility would be constructed and operated prior to full-
scal e stockpile destruction operations. Two potential sites for destruction facilities, one each on
the east (Proposed Area A) and west (Alternative Area B) sides of the Chemical Limited Area
(the area where chemical weapons are stored), are evaluated in this DEIS. Asrequired by
regulations of the President’s Council on Environmental Quality (CEQ), the no-action
alternative (i.e., continued storage of the BGAD stockpile) is also addressed in this DEIS, even
though it is not a viable alternative because its implementation is precluded by Public Law
99-145.

Under a Congressional directive, provided through Public Laws 104-201 and 104-208,
the Department of Defense (DOD) has a so created the Assembled Chemical Weapons
Assessment (ACWA) Program. The Program Manager for ACWA was required to identify and
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Executive Summary

demonstrate no fewer than two alternatives to the baseline incineration process for destroying
assembled chemical munitions. Pursuant to the direction in Public Law 106-52, the ACWA
program was required to identify and demonstrate additional technologies that did not receive
demonstration contracts under earlier phases of the ACWA program. The ACWA program has
considered the viability of these multiple technologies for pilot testing at one or more of four
facilities storing assembled chemical weapons: BGAD, Anniston Army Depot (ANAD),
Alabama, Pueblo Chemical Depot (PCD), Colorado, and Pine Bluff Arsena (PBA), Arkansas.

As aresult of its demonstration program, the ACWA program has evaluated six
aternative technologies to destroy the assembled chemical weapons stored at BGAD; these
technol ogies included the three non-incineration technologies listed above (i.e., chemical
neutralization followed by SCWO, chemical neutralization followed by SCWO and GPCR, and
electrochemical oxidation) aswell as plasma arc technology, neutralization followed by
biotreatment, and solvated electron technology. The ACWA program eliminated the plasma arc
technology (due to lack of testing with actual chemical agent or propellant, the presence of
significant unresolved engineering problems, and probable scale-up problems) and the solvated
electron technology (due to lack of demonstration testing) and determined that neutralization
followed by biotreatment was not viable as atotal solution for destruction of the assembled
chemical weapons stored at BGAD because that technology cannot process chemical weapons
filled with nerve agent GB or VX.

ACWA prepared and distributed for public review and comment a DEIS that evaluates
and compares the potential impacts of these optionsif implemented at the four installations
storing assembled chemical weapons. These two separate analyses (i.e., the ACWA EISand
the PMCD EIS) serve complimentary but distinct purposes. The ACWA DEISisdistinct from
thisPMCD DEIS for BGAD inthat its emphasisis on the feasibility of pilot testing one or
more of the demonstrated and approved ACWA technologies, considering the unique
characteristics of the four alternative installations. This PMCD DEIS focuses on the
environmental impacts of constructing, operating, and closing a facility to destroy the stockpile
of chemical weapons stored only at BGAD, using one of the four technologies identified above
(i.e., baseline incineration, neutralization followed by SCWO, neutralization followed by
SCWO and GPCR, or electrochemical oxidation).
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Executive Summary

ES.2 DESTRUCTION ALTERNATIVES

The destruction of the chemical weapons stockpile at BGAD by implementation of any
of the four aternatives would take place in structures designed to prevent release of chemical
agent to the environment. Disassembly, preparation for destruction, and destruction of energetics
would be carried out in an explosion containment area. The overall structure would be designed
for agent containment using features such as air locks and negative differential air pressure.
Disassembly of the munitions for baseline incineration would involve separation of all the
energetics from the munition, followed by draining the chemical agent from the munitions for
incineration. After disassembly, the chemical munitions bodies, energetics, and chemical agent 10

© 00 N oo 0ok~ WN PP

would be thermally treated in different types of incinerators. 11

Under the chemica neutralization alternatives, the munitions would first be 12
disassembled using a process similar to that of the baseline incineration system with the chemical 13
agent being drained from the munition bodies. Following disassembly, the energetics and 14
chemical agent would be chemically neutralized by using water and caustic. The resulting 15

chemicals would then be further treated by using very high temperature and pressurein SCWO 16
units or in the SCWO units followed by GPCR. Under the electrochemical oxidation alternative, 17
the munitions would be disassembled using a reverse assembly process similar to that used by 18
the baseline incineration system to access agents and energetics; agents and energetics would 19
then be mineralized with an electrochemical oxidation process that uses silver nitrate (AgNQO,) in 20
concentrated nitric acid (HNO,), and hardware and solids would be thermally decontaminated. 21
The no action alternative would involve continued storage of the chemical munitions stockpileat 22
BGAD. Current safety procedures for storage and maintenance would continue to be followed, 23

including monitoring and surveillance. 24
25
26
ES.3 ENVIRONMENTAL IMPACTS 27
28

BGAD islocated in the Blue Grass region of east central Kentucky in the approximate 29
center of Madison County, approximately 5 miles southeast of the center of Richmond and 30 30
miles southeast of Lexington. The installation encompasses approximately 14,600 acres and 31
includes a variety of buildings, structures (including igloos containing conventional munitionsas 32
well as chemical munitions), and undevel oped areas. The Chemical Limited Area, aswell asthe 33
potential sites of the proposed destruction facility, are located in the northern part of the BGAD 34
installation. 35
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The potential impacts of construction, operation, and hypothetical accidents of the four
destruction alternatives along with the impacts of no-action are summarized in Tables ES.1,
ES.2, and ES.3, respectively. For each table, the summary of impacts of the baseline incineration
aternative is presented in its entirety; where reasonable, the impacts of the alternatives involving
non-incineration technol ogies and the no-action aternative are compared directly with those of
the baseline incineration alternative.

ES.3.1 LAND USE

Construction and operation of a destruction facility would not have significant impacts
on on-post land use because land disturbance would be limited to arelatively small areawithin
the larger area of BGAD. The footprint for the facility for each destruction alternativeis
essentially the same and would have afootprint of approximately 25 acres. For afacility sited at
Proposed Area A, up to approximately 95 acres could be disturbed when all utility corridors and
access routes are included, and up to approximately 88 acres could be disturbed if Alternative
Area B were selected. The total quantity of land that would be disturbed is less than 1% of land
within BGAD boundaries. A facility located at Alternate Site B would have a much larger impact
on current conventional munition storage and maintenance operations at the Depot than the
Proposed Site A.

ES.3.2 WATER SUPPLY AND USE

Due to the amount of process water that would be required, water use at BGAD would
increase during operation of each of the destruction alternatives. Annual process water
requirements for each alternative are 18, 6.3, 18, and 1 million gal/yr for baseline incineration,
neutralization with SCWO, neutralization with SCWO and GPCR, and electrochemical oxidation
alternatives, respectively. A 500,000 gal water storage tank would be constructed to provide
additional capacity and ensure adequate supply would be available during peak demand period or
fires or other emergency response demands. The historic demand for water at BGAD, all of
which is supplied by surface water from Lake V ega on the installation, has recently
approximated 45 million gal/yr. No groundwater is currently used at BGAD or would be required
for destruction of the chemica weapons stockpile stored at BGAD.
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Executive Summary

ES.3.3 ELECTRICAL POWER SUPPLY

BGAD’ s electrical system would require improvements, including new transmission
lines, service connections, and two new substations, no matter which destruction option is
selected. The electrochemical oxidation alternative would have the largest demand for electricity
(122 Gwhl/yr), while the requirements for the neutralization with SCWO alternative would be
approximately one-half as much and those for baseline incineration and neutralization with
SCWO and GPCR approximately one-fifth as much as for the electrochemical oxidation
aternative. However, the demand would be within the design capacity of the independent, off-
site supply.

ES.3.4 NATURAL GAS SUPPLY

Natural gas requirements of any of the destruction alternatives would be met by the
current supplier; however, a new pipeline would need to be installed to connect to the existing
main south of the Chemical Limited Area. Baseline incineration would have the highest average
annual regquirements because natural gasisthe primary process fuel, and would be followed by
neutralization with SCWO and GPCR (approximately 70% less) and neutralization with SCWO
and electrochemical oxidation (approximately 90% less). The current natural gas supplier can
accommodate the demand of any of the destruction alternatives.

ES.3.5 HAZARDOUS WASTES

Hazardous solid wastes from incineration would consist mainly of ash residue from the
furnace system, brine salts generated from the pollution abatement system and aluminum oxide.
Hazardous solid waste would be transported off-site to a permitted waste disposal facility.
Hazardous solid wastes generated by the non-incineration alternatives consist mainly of brine
salts, aluminum oxide, and anolyte-catholyte wastes (for the electrochemical oxidation
aternative) would also be transported to a permitted hazardous waste disposal facility. The
largest quantity of solid hazardous wastes would be generated by the neutralization with SCWO
and neutralization with SCWO and GPCR alternatives, with baseline incineration expected to
generate approximately 25% less and electrochemical oxidation approximately 80% less.

The quantity of hazardous liquid wastes is expected to be small to non-existent (through
recycle) for all alternatives. The baseline incineration alternative is expected to generate some

XXV

© 00 N o 0ok~ WN PP

W oW oW W WWNNNDNDRNDRNDNDNRNDNIEREIERRRR B B P b oR|
O B NP O © 0 N0 00 O NP O O 0MNOO O MWNDND P O



Executive Summary

laboratory wastes and spent hydraulic fluids, and the electrochemical oxidation alternative would
generate dilute nitric acid. Liquid hazardous wastes would be taken to an off-site permitted
treatment, storage, and disposal facility (TSDF).

Nonhazardous wastes would consist of sewage and uncontaminated metals and solids.
Sewage would be treated and discharged to Muddy Creek or pumped to the existing
infrastructure in Richmond for the baseline incineration alternative or the non-incineration
aternatives, and solid wastes would be disposed of in an off-site permitted landfill.

ES.3.6 AIR QUALITY

Impacts of constructing and operating a chemical munitions destruction facility are
expected to be lower than National Ambient Air Quality Standards (NAAQS) except for PM2.5,
for which background already exceeds NAAQS. Impacts of construction would primarily involve
fugitive dust from construction and earthmoving activities. Operation of a baseline incineration
facility would involve low emissions level s with no exceedances expected. Impacts of a non-
incineration facility would be similar to but less than those from a baseline incineration facility
because it would not involve use of an incinerator. However, non-incineration technologies
would include stacks for process steam, boilers, diesel generators, and the SCWO or oxidation
areas. Any emissions would be below applicable standards.

ES.3.7 HUMAN HEALTH

On the basis of operating experience at other chemical agent destruction facilities, no
exceedances of emissions standards or exposure levels are expected at a baseline incineration
facility. This experience and the data obtained during testing of those facilities provided the basis
for the development of site-specific human health risk analyses for both adults and children. The
most recent and applicable of these analyses (at the Anniston, Alabama, site) resulted in lifetime
cancer risks of lessthan 1 x 10°, which is below the EPA target for operation of a hazardous
waste combustion facility of 1 x 10°. For non-cancer endpoints, the results were higher than the
target criterion, but alternative scenarios (to modify operational time or remove mercury through
the pollution abatement system) produced results at or below the target criteria. A baseline
incineration facility at BGAD would be expected to have even lower results since fewer total
munitions are present at BGAD as compared with ANAD.
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Based on limited demonstration testing, no exceedances of emissions standards or 1
exposure levels established to protect human health and environment are expected for the non- 2
incineration alternatives. 3

Routine operations of a destruction facility and minor operational fluctuations (e.g., 4
start-up and shut-down) might expose workers or the public to small (below standards) quantities 5
of hazardous materials. A destruction facility implementing any of the four alternativeswouldbe 6
engineered to limit exposures to the greatest degree possible. Measures would include ventilation 7
systems, pollution abatement systems, water recovery and recycling, remote handling of 8
munitions, and personal protective equipment for workers. 9

A site-specific human health risk assessment will be conducted as part of the RCRA 10
permitting process to ensure that there are no adverse health effects. 11

12
ES.3.8 NOISE 13
14

Currently, the only on-post noise receptors are the residences and officeslocated inthe 15
Administrative Areain the southwestern part of the depot. The off-post residence closest tothe 16
planned destruction facility location is about 1.6 mi north of the site. At the nearest residence, the 17

maximum outdoor noise level expected from facility operations may be dightly audible, and 18
would not be expected to have any impact in terms of activity interference, annoyance, or hearing 19
ability. 20
21

ES.3.9 VISUAL RESOURCES 22
23

BGAD islocated in arural areawhere the surrounding landscape is primarily rolling, 24

open farmland and timberland. It is approximately 5 mi southeast of the center of Richmond, and 25
some housing and industrial development has occurred near the installation. BGAD itself is 26
characterized by mixed land use, including pastureland, timberland, and industrial uses. Itis 27

expected that the off-site visual impacts of construction of a destruction facility using any of the 28
four alternatives would be limited to the entrance gate and parking area, and during operationsit 29

is possible that a stack and small steam plume might be visible. The impacts for the non- 30
incineration facilities would be expected to be similar, and no impacts would be expectedtobe 31
significant. 32

33
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ES.3.10 GEOLOGY AND SOILS

Impacts to soils of any of the four alternatives for destruction of the chemical munitions
would be essentially the same. A total of approximately 95 acres (Proposed Area A) or 85 acres
(Alternative Area B) of land could be disturbed for the facility and associated access roadways
and utility corridors. This amount of land constitutes far less than 1% of the entire BGAD
installation. Soil disturbance during construction could result in increase erosion, but best
management practices should minimize impacts to soils.

ES.3.11 GROUNDWATER

Impacts to groundwater of any of the four aternatives would be negligible during
incident-free construction, and the use of best management practices would reduce the potential
for any groundwater contamination. Since no groundwater would be used during operations for
any of the alternatives, impacts to groundwater should be negligible during incident-free
operations. The use of best management practices should minimize the potential for
contamination due to accidental spillsor leaks of hazardous materials.

ES.3.12 SURFACE WATER

A sedimentation basin and other standard construction practices would minimize impacts
to surface water during project construction. The process water required for operations for the
four alternatives are all within the capacity of Lake Vega on the installation; the baseline
incineration alternative and the neutralization followed by SCWO and GPCR alternative would
each have an annual requirement of approximately 18 million gal, the neutralization followed by
SCWO alternative would require approximately one-third that amount, and the electrochemical
oxidation alternative would require approximately one million gal/yr. During routine operations
of any of the alternatives, no liquid effluents, hazardous or otherwise, would be released from
either the destruction facility or support facilities into the surrounding environment. Sanitary
waste resulting from operation of the facility would be treated and the effluent would be
discharged to Muddy Creek (the baseline incineration alternative) or evaporation lagoons (the
non-incineration alternatives). There would be minimal impact to the surface water regime from
destruction plant discharges during incident-free operation.
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ES.3.13 TERRESTRIAL HABITATS AND WILDLIFE

Ecological resources at BGAD are typical of and consistent with its maintenance as
fescue-dominated pasture interspersed with shrubs and trees that are periodically mowed. The
BGAD encompasses approximately 14,600 acres. Forest stands occur on roughly 2,900 acres,
with three general forest types: upland forest, riparian forest, and flatwood forest. Wildlife
habitat has been adversely affected by livestock grazing. The diversity of ground nesting birds,
amphibians, and reptilesis relatively low compared with similar undisturbed habitats of eastern
Kentucky. Impacts of construction and operations would be similar for all alternatives and would
mainly result from clearing up to 95 acres of fescue-dominated hayfields (Proposed Area A) or
88 acres of woodlands (Alternative AreaB) for the agent destruction facility and utilities. Loss of
arelatively small area of habitat, increased human activity in the Chemical Exclusion Area and
selected facility site, increased traffic on local roads, and noise would be the most important
factors that would affect wildlife species. Given the previously disturbed character of the area,
the availability of similar habitat in the area, and the temporary nature of the proposed activity,
the impacts would not be significant. Any impacts should reverse upon completion of destruction
operations.

ES.3.14 AQUATIC HABITATS AND FISH

Because surface water bodies are absent from the proposed (Area A) and alternative
(AreaB) construction sites, direct and indirect adverse effects of construction of the baseline
incineration alternative on aquatic ecosystems are unlikely. A sedimentation basin designed to
contain runoff during construction of any of the alternatives would eliminate potential impacts
from sediment input to tributaries of Muddy Creek. None of the aternatives would release
process liquid effluents to surface waters on- or off-post. Previous screening level ecological risk
assessments conducted as part of the RCRA permitting process for four other chemical
demilitarization facilities concluded that adverse effects of atmospheric pollutant deposition on
nearby aquatic ecosystems was unlikely. Any impacts should reverse upon completion of
destruction operations.

ES.3.15 PROTECTED SPECIES

Two federally listed threatened or endangered species are known to occur at BGAD, the
bald eagle and running buffalo clover. The bald eagle, afederal listed threatened species,

XXIX



Executive Summary

probably occurs as awinter migrant, being attracted to Lake Vega and other water bodies on post
and in the region. The running buffalo clover occurs mostly commonly on rich soils in habitats
with filtered light such as open woodlands, savannas, floodplains, and mesic stream terraces on
well-drained sites. Any impacts to protected species would be the same for all destruction
aternatives. Construction of a destruction facility in either Proposed Area A or Alternative Area
B could adversely affect running buffalo clover. Direct disturbance or loss of individual plantsin
patches along the proposed 69-kV transmission line could occur unless concerted efforts to
protect them are made by conducting clearance surveys, marking patches that are discovered, and
avoiding patches when placing towers and erecting conductors. No impacts to running buffalo
clover from operation of any of the destruction alternatives are expected to occur because of the
low levels of contaminant emissions. A detailed evaluation of the impacts that could occur to
running buffalo clover at BGAD from construction and operation of any of the destruction
aternativesis provided in the biological assessment covering the project area (Appendix F). Any
impacts should reverse upon completion of destruction operations.

ES.3.16 WETLANDS

Wetlands at BGAD occur around streams and large surface water bodies and are
scattered throughout the installation. Wetlands were created east of Lake Vegaand about 1 mi
south of the Chemical Limited Area at BGAD by a dam improvement project. Wetlands also
occur along atributary to Big Muddy Creek located about 0.5 mi south of Proposed Area A, and
small wetland areas of less than 1 acre occur along intermittent drainage ways in Proposed Area
A and Alternative AreaB. Construction of any of the alternative destruction facilities could
affect one or more of five small riverine wetlands located in the project area; one small wetland
of lessthan 1 acre would be directly destroyed by construction within the 25 acres needed for a
facility in Proposed Area A, and Alternative Area B includes three small (less than 0.5 acre)
wetlands that could be adversely affected by construction of the access road and proposed
facilities. The impacts of routine operations of any of the destruction alternatives on wetlands
and their biotic resources would be temporary and modest to negligible. Any impacts should
reverse upon completion of destruction operations.

ES.3.17 CULTURAL RESOURCES

Of the two alternative locations (Proposed Area A and Alternative AreaB), only the
southwestern portion of Proposed Area A has been surveyed for archaeological resources, and
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that survey revealed no archaeological sites. The southern portion of Alternative Area B has been
designated as having high potential for containing archaeological resources. Although no
archaeological finds have been made at the precise locations were any of the four destruction
facilities could be built, there are nine sites and three isolated finds recorded in the vicinity of the
project area, including where access roads and utility line corridors could be located. No
traditional cultural properties are known to exist within either the Proposed Area A or
Alternative Area B, however potentially interested Native American organizations have been
consulted regarding the proposed action (Appendix F). Although the storage igloos located in the
project area are considered to be potentially eligible for inclusion in the National Register of
Historic Places, none of those structures would be destroyed or modified during project
construction or operation. Initial stepsin the consultation process with the Commonwealth of
Kentucky Historic Preservation Officer have begun (Appendix F).

ES.3.18 SOCIOECONOMICS

The primary impacting factor for socioeconomics would be the direct employment
associated with facility construction, operations and closure. This employment would result in
direct income which would be spent in the local economy creating indirect employment and
income. Although the four destruction aternatives are expected to have slightly different
numbers of direct employment during construction (ranging from 1,100 at peak for the baseline
incineration alternative, 960 for the neutralization with SCWO alternative, 1,110 for the
neutralization with SCWO and GPCR alternative, and 1,260 for the electrochemical oxidation
alternative), direct employment during operations of al four destruction technologies are
expected to be the same. The only potential adverse impacts, which are common to all
destruction alternatives, are expected to be a possible exceedance of sewage treatment capacity
in Bereaif all inmigrants move to Berea and increased traffic congestion on
US 25/421, KY 52, and KY 876 during peak traffic periods. If the selected access road to BGAD
isoption 3 (on KY 52) and atraffic signal is provided (if deemed needed), adverse impacts may
be avoided due to planned expansion to KY 52.

ES.3.19 ENVIRONMENTAL JUSTICE
Significant environmental justice impacts would occur only in those cases where a high

and adverse impact takes place and where the affected area has a disproportionately high number
of minority and/or low-income persons. The only high and adverse impact to human populations
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involves the possible worsening of traffic congestion (see above), and this impact would occur
only if planned improvementsto KY 52 do not take place as scheduled. No census tracts within
Madison County have disproportionately large percentages of minority residents. Two census
tracts with disproportionately large percentages of low-income individuals are located within
Madison County, roughly in the center of the city of Richmond; these tracts are likely to be
comprised largely of Eastern Kentucky University students). Any high and adverse impacts
would not appear to disproportionately affect minority and/or low-income individuals.
Construction of any of the technology alternatives could provide jobs and income to minority
and/or low-income individuals. Under normal operating conditions, the facility would be
monitored continuously to ensure that any emissions remain below permitted levels and
standards. Thus, there would be no adverse human health or environmental effects on any of the
surrounding communities including those with minority and low income populations.

ES.3.20 ACCIDENTS

M easures would be employed during the operation of a chemical munitions destruction
facility at BGAD, whether incineration or non-incineration technol ogies were employed, to
reduce the potential for an accident. Additional measures would be in place to contain the
contamination in the unlikely event that an accident involving agent should occur, and to clean
up contaminated facilities and resources in the even more remote possibility that an accident
should result in external contamination. In the extremely unlikely event that a large uncontrolled
accident (i.e., amajor earthquake) were to occur during destruction facility operations using any
of the four alternatives or continued storage (i.e., alightning strike to a storage igloo) of chemical
munitions at BGAD, significant environmental and health effects could occur. Because munition
and agent quantities stored pending processing would be similar for al destruction alternatives,
the potential impacts would be similar. Due to larger inventory, the accident under the no-action
(continued storage) alternative would provide the worst case scenario.

ES.3.21 MITIGATION

Mitigation measures include the following categories of safety enhancements (design,
layout, and siting) for the destruction facilities under consideration; personnel reliability
measures (hiring practices and training); monitoring of all destruction operations; personnel
protection (procedures, clothing, and equipment); accident response planning, training, and
resources, emergency planning through the Chemical Stockpile Emergency Planning Program for
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the Madison County area; and ecologica mitigation (including best management practices during
project construction). As opportunities are identified, fine tuning measures will continue to be
taken in each of these categories.

ES.3.22 CLOSURE AND DECOMMISSIONING

With passage of Public Law 99-145 in 1986, Congress directed the Army to destroy the
U.S. Stockpile of chemical munitions, and mandated the dismantling and destruction of the
demilitarization equipment and buildings upon completion of the stockpile destruction activities.
Subseguent federal rule making (Public Law 106-79) and prescribed studies have raised the
possibility that some chemical munitions destruction facilities may have other appropriate uses
and have given the states involved the “right of first refusal”. Based on current feasibility studies,
the Army will recommend that the BGAD stockpile destruction facility be used to destroy four
non-stockpile items stored there. The Army currently intends to close and dismantle the BGAD
facility upon completion of the destruction activities. Accomplishment of this mission will have
positive impacts on all aspects of the surrounding environment.
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1. PURPOSE OF AND NEED FOR THE PROPOSED ACTION

This Draft Environmental Impact Statement (DEIS) has been prepared by the U.S.
Army’s Program Manager for Chemical Demilitarization (PMCD) to address the Army’s
proposal to design, construct, operate, and close afacility to destroy the stockpile of chemical
munitions currently stored at the Blue Grass Army Depot (BGAD) near Richmond, Kentucky.
This chapter

e introducesthe Army’s national destruction program,

» describes the purpose and need for the proposed destruction activities at BGAD,

o discussesthe scope of this DEIS and its approach to impact analysis,

» outlinesthe legal framework for the proposed destruction actions,

» explainsthe process for public involvement and participation, and

e discusses a separate EIS addressing pilot testing of alternatives (i.e., non-incineration
technol ogies) to destroy the inventory of chemical munitions and BGAD.

The EIS addressing the non-incineration alternatives is being prepared by the Army’s
Assembled Chemical Weapons Assessment (ACWA) program. Its purpose is to assess the
suitability of several U.S. storage depots, including BGAD, for the construction and operation
of one or more pilot facilities to test non-incineration technologies capability of destroying
chemical munitions (i.e., those configured with chemical agent and explosive components).

1.1 INTRODUCTION

Under a Congressional directive, the U.S. Department of the Army is currently
destroying the nation’ s stockpile of lethal chemical agents and munitions, including both nerve
and blister agents stored in the continental United States (CONUS). In January 1993, the
Chemica Weapons Convention (CWC), an international treaty requiring the destruction of
chemical weapons, was signed by 65 nations. The CWC set the deadline for completing
destruction of chemical weapons as 10 years after ratification of the treaty by the required
number of nations. On April 24, 1997, the Senate of the United States, one of the original
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1-2 Purpose and Need for the Proposed Action

signatory nations, ratified the CWC, which to date has been signed by over 130 nations. The
necessary number of ratifications was obtained on April 29, 1997; hence, the international
deadline for destroying chemica weaponsis April 29, 2007; and the U.S. law regarding
destruction of the U.S. stockpile was revised to match the April 29, 2007, deadline date.

About 523 tons of chemical agent are stored in more than 101,000 munitions at BGAD.
Before destruction operations began at other installations, the quantity at BGAD represented
about 1.7% by agent weight of the total U.S. Stockpile of lethal unitary chemica weapons.*
The chemical agents stored at BGAD include all types in the nation’ s stockpile — nerve agents
GB (sarin) and VX and the blister agent H (mustard). Additional information on these chemical
agents and the munitions stored at BGAD is presented in Sect. 2.2.1.

AsshowninFig. 1.1, BGAD isone of eight CONUS Army installations where lethal
agents and munitions are stored and where destruction is underway or proposed. The other
Army installations are:

e Anniston Army Depot (ANAD), near Anniston, Alabama;

* Deseret Chemical Depot (DCD), near Tooele, Utah;

*  Aberdeen Proving Ground (APG), near Edgewood, Maryland;
*  Newport Chemical Depot (NECD), near Newport, Indiang;

* PineBIuff Arsenal (PBA), near Pine Bluff, Arkansas;

e Pueblo Chemical Depot (PCD), near Pueblo, Colorado; and

e UmatillaChemica Depot (UMCD), near Hermiston, Oregon.

Through Public Law 99-145, the U.S. Congress has directed the Army to accomplish
the destruction of chemical agents and munitionsin a manner that provides for (1) maximum
protection of the environment, the general public, and the personnel involved in the destruction
process; (2) adequate and safe facilities designed solely for destroying the lethal chemical
stockpile; and (3) cleanup, dismantling, and disposal of the facilities when the destruction
program is complete.

Under the Congressional directive, PMCD was established for decision making and
oversight of the Chemical Stockpile Disposal Program (CSDP). In compliance with the
National Environmental Policy Act (NEPA), aFinal Programmatic Environmental Impact

! The term “unitary” refersto the use of a single, hazardous compound (i.e., chemical agent) in

the munitions. In contrast, “binary” chemical weapons use two relatively nonhazardous compounds that
are mixed together to form a hazardous or lethal compound after the weapon isfired or released.
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1-4 Purpose and Need for the Proposed Action

Statement (FPEIS) was completed for the CSDP in 1988. The Record of Decision (ROD)
resulting from the FPEIS identified on-site incineration as the preferred method for destroying
the stockpile. Based on the findings of that ROD and substantial previous experiencein
munitions destruction at several facilities (see Appendix C), the Army initially selected high
temperature incineration as the method for destroying chemical agents under the Congressional
mandate. The National Research Council (NRC) has endorsed incineration as the method of
choice for destroying the stockpile of chemical agents and munitions (NRC 1994).

Following publication of the FPEIS, the Johnston Atoll Chemical Agent Disposal
System (JACADS) facility was constructed and became operational in 1990. JACADS, the
U.S. Army’sfirst full-scale plant capable of destroying all types of munitions and agents, is
located on Johnston Island in the central Pacific Ocean about 825 miles southwest of Honolulu,
Hawaii. On November 29, 2000, the JACADS facility successfully completed the destruction
of the entire chemical agent and munition inventory (i.e., 2,031 tons of agent] on Johnston
Atoll. The JACADS facility employed a disassembly and incineration process involving four
incinerators (referred to as * baseline technology”) as the best available method for meeting
environmental and safety requirements. The JACADS munition disassembly equipment and
incinerators were developed as a result of experience gained with destroying munitions at
Rocky Mountain Arsenal (RMA) and with the Chemical Agent Munitions Disposal System
(CAMDYS) at Tooele, Utah. More recently, the Army’ s second operational, full-scale, baseline
facility at DCD began destroying chemica weaponsin August 1996.

Through November 2000, the Army has successfully destroyed over 6,840 tons of
chemical warfare agents at the JACADS and Tooele facilities including over three times as
much chemical agent (i.e., individual quantities of agents GB, VX, and H, respectively) asis
currently stored at BGAD. Destruction of the total stockpile of nerve and blister agents on
Johnston Atoll by JACADS was completed in November 2000, and the JACADS facility is
undergoing closure in compliance with the Resource Conservation and Recovery Act (RCRA).
Experience at JACADS has provided significant valuable experience and information
concerning the destruction of chemical munitions.

During this time, work has continued toward the development of alternative
technologies for destruction of chemical weapons. PMCD has facilities under construction to

pilot test neutralization with supercritical water oxidation (SCWO) at NECD and neutralization

with biotreatment at APG. Additionally, work has continued toward the devel opment of other
alternative technologies for destroying chemical weapons. With the establishment of the

© 0 N o 0 b~ W N P

W oW oW oW NN NDRNDNNRNDNDNDNIERERR B R B B p pop
®»® N P & © ® N 0o 00 R ® N P © © 0 N o o0~ w N P O



Purpose and Need for the Proposed Action 1-5

Assembled Chemical Weapons Assessment (ACWA) program for devel oping technol ogical
aternativesto incineration, the destruction technol ogies for the BGAD inventory have been
expanded to include four non-incineration technology alternatives identified by ACWA
(Sect. 1.5).

1.2 PURPOSE AND NEED

All the chemical agents and munitions currently in storage at BGAD were
manufactured prior to 1968. Some of them are in good condition, but others are in various
stages of deterioration, and a few have developed |eaks. Stockpile munitions are monitored
through aregular inspection program. All items found leaking have been either repaired on-site
and decontaminated or placed in specialized overpack containers and stored separately from
non-leaking munitions.

The purpose of the proposed destruction activities at BGAD isto (1) complete the
destruction of the BGAD inventory of chemical agentsin compliance with U.S. Public
Law 99-145 and the CWC and (2) conduct the destruction activities in a safe and
environmentally sound manner. The need for the proposed action is to eliminate the risk to the
public and to the environment from continued deterioration of the munitions in storage and to
destroy obsolete and containerized munitions and agents.

1.3 SCOPE

The Army has prepared this DEIS to assess the potential health and environmental
impacts of the construction, operation, and closure of afacility to destroy the chemical agents
and munitions stored at BGAD. The specific goal of the current analysisisto identify and
compare the potential environmental impacts among the alternatives that could accomplish the
destruction of the stockpile at BGAD. In addition, the risks and consequences of possible
accidental releases of chemical agent are described and compared among aternatives, including
no action. Four alternatives are addressed in this DEIS for possible use in destroying the
BGAD stockpile: (1) the baseline incineration process used by the Army at JACADS and
currently in use by the Army at DCD, (2) chemical neutralization followed by supercritical
water oxidation (SCWO), (3) chemica neutralization followed by SCWO and gas phase
chemical reduction, and (4) the Silver Il technology (electrochemical oxidation). Any of these

© 0 N o g b~ WO N PP

W oW oW W WW NN NDNDNDNDNDNDRNDNDNERRR PR R B R B pop
o K @ 8 B & © © N oo a0 8 ®© N P © © 0o N o o0~ w N P O



1-6 Purpose and Need for the Proposed Action

technol ogy alternatives must be capable of destroying both the chemical agents and the
munitions themselves, some of which contain explosive components. Detailed descriptions of
each of these alternatives are presented in Sect. 3.

As required by regulations of the President’ s Council on Environmental Quality (CEQ),
the no action alternative (i.e., not destroying the BGAD stockpile) is also addressed as afifth
aternative in this DEIS, even though it is not a viable alternative because its implementation is
precluded by Public Law 99-145. Additionally, risk assessments previously conducted by the
Army show that not destroying the BGAD stockpile (under the no-action alternative) would
result in continued risks for the members of the public around BGAD.

The baseline incineration technology is a demonstrated destruction process. The lessons
learned in destruction of chemical munitions at JACADS have resulted in proposed
modifications to portions of the baseline process which could be tailored to the BGAD
stockpile. Trial burns would be conducted in the baseline incineration facility before full-scale
destruction operations could begin. Initial tests would be conducted without agent; trial burns
would also be conducted with each of the types of agent stored at BGAD prior to the actual
full-scale destruction of each agent in the proposed facility. If the test burn results were
acceptable, the Commonwealth of Kentucky would impose final operating conditions as
necessary, based largely on the requirements of the Resource Conservation and Recovery Act
(RCRA). Aslong as chemical agent destruction operations continued, the Army would be
subject to avariety of reporting, inspection, notification, and other permit requirements of the
Commonwealth of Kentucky. RCRA also requires the Army to submit annual and biannual
reports to the Commonwealth of Kentucky.

If any of the non-incineration technol ogies evaluated in this DEIS were to be selected
for implementation at BGAD, apilot test facility would be constructed and operated prior to
full-scale stockpile destruction operations. Prior to operation, a non-incineration technology
would undergo trial operations comparable to trial burns for the baseline incineration
technology to support regulatory oversight and subsequent systemization of the facility. This
DEIS incorporates by reference analyses from the ACWA DEIS for these alternatives (see also
Sect. 1.5). The ACWA DEIS provides estimated emissions rates and resource requirements for
the non-incineration technologies. Thus, information concerning these alternatives have been
incorporated into this DEIS for comparison to the known emission rates of the baseline
incineration aternative. In order to bound the potential environmental impacts from pilot
testing the non-incineration technologies, the ACWA DEIS assumes an 18.6-month operational
period for the neutralization/SCWO alternative and a 15.5-month operational period for the
Neut/SCWO/GPCR and Silver I (electrochemical oxidation) alternatives, which would
accommodate the complete destruction of the BGAD stockpile.

© 0 N o 0 b~ W N P

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36



Purpose and Need for the Proposed Action 1-7

1.4 PUBLIC INVOLVEMENT AND THE NEPA PROCESS

For the CSDP, the NEPA review process has been structured to address both
programmatic and site-specific decision making. Programmatic-level decision making, which
was completed in 1988, focused on aternative strategies, including locations and the
destruction technologies for destroying the stockpile. The programmatic decisions regarding
on-site destruction versus off-site transport to another installation were national in scope and
involved a number of separate but related issues and actions. Site-specific decision making is
intended to focus on implementation of the programmatic strategy at a particular site and is not
national in scope. Thistwo-level NEPA approach was identified and acknowledged early in the
NEPA process for the CSDP (A. A. Hill, Chairman, Council on Environmental Quality,
Washington, D.C., letter to A. M. Hoeber, Deputy Under Secretary of the Army, Washington,
D.C., June 2, 1986).

Implementation of this NEPA strategy for the CSDP began in January 1986 with the
publication of a Notice of Intent (NOI) to prepare a Programmatic EIS. In July 1986, the Army
issued a Draft Programmatic EIS for the CSDP. In response to comments on that Draft EIS and
after numerous supporting studies were conducted during a 2-year period, an FPEIS was issued
for the CSDP in January 1988 (U.S. Army 1988). The FPEIS identified on-site incineration as
the environmentally preferred alternative. Subsequently, in the ROD for the FPEIS, the Army
selected on-site incineration as its preferred alternative [Federal Register 53 (38), pp. 5816-17
(Feb. 26, 1988)]. Under the Congressional directive, this DEIS — in concert with the ACWA
DEIS—broadens the list of technologies under consideration to include pilot testing of non-
incineration technol ogies secondary treatment options.

The PMCD has worked to establish and coordinate an Environmental Working
Integrated Process Team (WIPT) to enhance communication among the U.S. Army,
Commonwealth of Kentucky, local officials, and the public in the resolution of environmental
issues, particularly related to permitting processes and NEPA. Specific steps are outlined
below, which also provide opportunity for public involvement in the preparation of this DEIS.
These steps are based on NEPA and its implementing regulations as described in Section 1.7.
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1-8 Purpose and Need for the Proposed Action

1.4.1 Notice of Intent

Thefirst step in the preparation of a DEIS is the publication in the Federal Register of
an NOI to prepare the DEIS. The publication of the NOI initiates the first opportunity for
public involvement in the process. The NOI describes the proposed action, invites the public to
participate in the scoping process for the DEIS, provides the location(s) and times for planned
scoping meetings, and lists the name and address of the person to be contacted for further
information.

The NOI announces the alternatives under consideration at the time the NOI is
published. NEPA is a decision making tool, and as the process proceeds, alternatives may be
added or eliminated depending on the information collected. New alternatives may also be
identified through the public scoping process. NEPA requires Federal agenciesto “rigorously
explore and objectively evaluate al reasonable alternatives and, for aternatives which are
eliminated from detailed study, briefly discuss the reasons for their having been eliminated”
[40 CFR 1502.14(a)].

The NOI for this DEIS was published in the Federal Register on December 4, 2000
(65 Federal Register 75677). A copy of the NOI is provided in Appendix A.

1.4.2 Scoping Process

1.4.2.1 Mailing list

A project mailing list was developed early in the public participation process. The
initial list included members of the general public and special interest groups who had
expressed interest in prior environmental documents pertaining to the destruction of chemical
weapons; federal, state, and local agencies and elected officials; minority, disadvantaged, and
Native American groups; public libraries; and regional, state, and local media. Thislist has
been maintained and updated throughout the process, and any additional individuals or
organizations that expressinterest in the process are added to it.

1.4.2.2 Public scoping process

Public scoping meetings have been held to inform the public about the proposed action
and to solicit public input concerning the issues to be addressed in the DEIS. The public
scoping process assists the DEIS preparers in focusing on those significant environmental issues
deserving of detailed study or analysis.
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Purpose and Need for the Proposed Action 1-9

On January 9, 2001, the Army held two public scoping meetings for this DEIS as well
astherelated ACWA DEIS in the Madison County Extension Office in Richmond, Kentucky.
The purpose of the meetings was to seek public input for identifying the significant issues
related to the proposed action, which should be addressed in the DEIS. The scoping process
involved public participation, including federal, Commonwealth of Kentucky, and local
agencies, aswell as residents within the potentially affected area. At the meeting, several
prepared statements were presented by participants, and copies of these presentations were
provided to the Army. Additionally, oral comments were transcribed by court reporters, notes
were taken by EIS preparers concerning individual comments, and forms were made available
to participants for written comments. All of the comments received, including those provided in
correspondence to the Army, have been considered in the continuation of the EIS process.

1.4.2.3 Scoping results and key issues

Input was received during the scoping process for the DEIS in the form of statements
delivered at the public scoping meetings, correspondence from participants, and comment
forms mailed by participants to the Army. Much of the input was provided in the context of
support for or opposition to the baseline incineration technology and the alternative
technol ogies. Although support and opposition, by themselves, may be considered in making
the final determination (see Sect. 1.4.5), they are not fully evaluated in this DEIS. The
rationale for those perspectives, however, is germane, and efforts have been made to assure
that the rationale for support for or opposition to all technologies considered in this DEIS have
been considered.

Thefollowing list provides a summary of issues raised during the scoping process.
These issues were taken into consideration in developing the scope of this DEIS.

» consideration of the full range of available destruction technologies, including the
presentation of reliable, comprehensive data for all viable technologies;

» therationale for the concurrent preparation of two EISsfor BGAD by two Army programs,
PMCD and ACWA, including clear definition of the purposes and scopes of the two EISs;

* permitting requirements and expected schedules for all technologies evaluated in this DEIS;

e useof actua performance data from the Army’s JACADS and Tooele Chemical
Demilitarization Facility (TOCDF) incineration facilities under all operating conditions
including "upset" and "shutdown" conditions (rather than trial burn assessments and
processing estimates);
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1-10 Purpose and Need for the Proposed Action

» releases and by-products associated with the various technol ogies for destroying the 1
chemical weapons stockpile at BGAD; potential effects of these substances on human health 2
and development at al life stages, including those with infirmities; the effects of exposure 3
to chronic low-levels, including below standard levels; effects of heavy metals, dioxins, 4
polychlorinated biphenyls, and other persistent organics; use of al applicable rulemaking 5
requirements under Kentucky Law and the latest EPA Human Health Risk Assessment 6
(HHRA) Guidance; 7

» potential risks to workers during the construction, systemization, operations and closure of 8
all destruction options, 9

» worker health and safety incidents from the JACADS and TOCDF incineration facilities, as 10
well as from facilities und