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ORGANIZATION OF THIS ENVIRONMENTAL IMPACT STATEMENT

.

.

This Environmental Impact Statement (EIS) addresses the U.S. Army’s proposal to
construct and operate a pilot facility to test chemical neutralization and supercritical water
oxidation of the warfare agent VX currently stored at the Newport Chemical Depot (NECD) in
Indiana. An overview of the structure of this EIS is presented below.

The SUMMARY briefly describes the proposed action and its alternative, as well as the
associated environmental impacts.

SECTION 1, PURPOSE OF AND NEED FOR THE PROPOSED ACTION, summarizes the
background of the Army’s Alternative Technology Program, and, in particular, the
proposed action for NECD. It also describes the environmental impact analysis process
and defines the scope of this EIS.

SECTION 2, THE PROPOSED ACTION AND ALTERNATIVES,  provides background information
about the agent VX stored at NECD; the details of the pilot test activities proposed by the
Army; and a brief discussion of the alternatives to this proposal. The section concludes
with a summary comparing the impacts of the alternatives.

SECTION 3, DESCRIPTION OF THE EXISTING ENVIRONMENT, discusses the current
physical, environmental, and socioeconomic conditions on and around NECD. This
section provides the resource information upon which the assessment of environmental
impacts is based.

SECTION 4, ENVIRONMENTAL  IMPACTS, presents the potential environmental impacts and the
socioeconomic effects associated with the various alternatives; the unavoidable
environmental impacts that will accompany the proposed action; the irreversible and
irretrievable commitment of resources that will occur under the proposed action; the
manner in which the proposed action will affect the short- and long-term productivity of the
environment; and the list of permits, approvals, findings, and consultations that are
required prior to the implementation of the proposed action.

The APPENDICES  provide supporting information and/or detailed analyses, too lengthy to be
incorporated directly into the main body of the EIS.

A list of ABBREVIATIONS  AND ACRONYMS  is provided to assist the reader. It can be found
immediately following the Table of Contents and the List of Tables.
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DOCUMENT DESIGNATION: FINAL ENVIRONMENTAL IMPACT STATEMENT

ABSTRACT: In response to Public Law 102-484, the U.S. Army is considering the use of
technologies other than incineration to destroy the chemical warfare agent VX currently
stored at the Newport Chemical Depot (NECD) in Indiana. A series of studies, initiated
by the U.S. Army’s Alternative Technologies Program and the Program Manager for
Chemical Demilitarization, has recommended the pilot testing of a chemical
neutralization (i.e., hydrolysis) process followed by supercritical water oxidation as a
possible method of accomplishing the required destruction of agent VX.

This Environmental Impact Statement was prepared to assess the potential
environmental impacts of the construction and operation of such a pilot test facility. The
preferred location for the proposed facility is adjacent to the existing chemical agent
storage warehouse at NECD. The alternative is no action (i.e., continued storage of the
stockpile).

The environmental impacts of facility construction would be minimal and would
be similar to those from the construction of any medium-sized industrial facility. No
adverse human health or environmental impacts are expected to occur during the
g-month period of routine pilot testing operations.

Preliminary risk analyses and accident assessments indicate that the proposed
pilot test operations could involve accidents, but that such accidents would have less
severe consequences than accidents that might occur during continued storage of the VX
agent. In the event of a worst case accident, the potential number of off-site fatalities
during pilot testing could be 50, compared to 18,500 for continued storage.
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Executive Summary

This Environmental Impact Statement (EIS) assesses the potential enviro~en~l  impacts of
construction and operation of a facility at Newport Chemical
chemical neutralization followed by supercritical water oxidation (SCWO) as a potential
disposal technology for the bulk agent VX currently stored at the site. This EIS also assesses
the potential impacts of alternatives to the proposed action. NECD is located along the west
central side of the state of Indiana and encompasses about 2,860 ha (7,100 acres). It is one of
nine Army installations where chemical warfare agents and munitions are stored. The bulk
agent VX stored in steel ton containers at NECD represents approximately 4% of the total U.S.
stockpile which, as required by U.S. law (Title 14, Part B, Sect. 1412 of Public Law 99-145,
as amended in Public Laws 100-456,  102-190, and 102-484),  is slated for destruction by
April 2007. U.S. law also requires that the Army consider technologies other than high-
temperature incineration at certain storage sites, including NECD, for stockpile destruction.
The proposed action, construction and pilot testing of the Newport Chemical Agent Disposal
Facility (NECDF), which represents one of the alternative technologies being developed by the
Army, is specific to the bulk agent VX stored at NECD.

The NECDF would demonstrate the feasibility of using the neutr~~atio~SCW0 disposal
technology to destroy bulk VX agent. Before neutralization, the agent would be pumped from
ton containers into a holding tank. Neutralization of VX would be accomplished by mixing the
agent VX with a solution of sodium hydroxide in water near the boiling point. After
neutralization is complete, the process effluent (also called hydrolysate) from neutralization
would be treated at an on-site SCWO facility. The liquid process effluent would be sent to the
existing on-site sewage treatment plant and would be subsequently discharged to the Wabash
River through the existing discharge outfall from NECD at permissible levels specified in the
National Pollution Discharge Elimination System permit for the facility. The proposed NECDF
would meet permitting requirements of the Clean Water Act, Resource Conservation and
Recovery Act (RCRA), and the Clean Air Act. RCRA hazardous wastes would be
characterized, appropriately packaged, and shipped off-site to a permitted disposal facility.
Nonhazardous solid process wastes would be disposed of at a permitted landfill located off-site;
and decontaminated process metal (i.e., empty ton containers) would be transported to Rock
Island Arsenal in Illinois for smelting for recycling.

The proposed NECDF would include a chemical demilitarization building, which would
house the ton container cleanout  and neutralization processes, the SCWO area, and associated
support facilities needed for operations and maintenance. The proposed site for the NEC
adjacent to and west of the existing chemical agent storage building (Building 144) wher
ton containers are currently stored.

The tentative schedule calls for co~t~ction of the proposed facility to begin in
1999, with preoperational testing (i.e., systemization) to commence in March 2002, and pilot
testing with live agent to begin in March 2003. Pilot testing with agent VX feed is expected to
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Executive Summary

take about 9 months and would destroy approximately one-third of the stockpile (i.e., 615 of
the 1690 ton containers) to fully test operations and to demonstrate environmental compliance
of the neutralization/SCWO process. The construction work is expected to peak at about 400
individuals; the estimated operating work force is not expected to exceed 400 individuals.

The site and environs of NECD would be impacted by construction and pilot testing of the
NECDF. Pilot testing would involve the potential risk from low probability accidents (as
discussed below under the “Accidents” section) that could release agent VX into the
environment. Assessment of the potential impacts of operation of the NECDF to destroy the
entire agent VX stockpile at NECD is beyond the scope of this EIS. Additional National
Environmental Policy Act documentation would be required to address disposal of the entire
NECD inventory of agent VX-filled ton containers. The principal findings of this EIS are listed
in the following sections for each area of consideration.

CONSTRUCTION ACTIVITIES

The potential environmental impacts associated with construction activities would be
minimal. Construction of the disposal facility is expected to be typical of that of any medium-
scale industrial facility. Between 20 and 32 ha (50 and 80 acres) of the NECD installation
would be disturbed during construction activities.

Construction activities would result in emissions from construction vehicles and increased
levels of airborne dust. The National Ambient Air Quality Standards (NAAQS) for particulate
matter addresses particles less than 10 micrometers @m) (PM-10) and 2.5 pm (PM-2.5) in
diameter. The estimated PM-10 and PM-2.5 concentrations from construction, when added to
the existing background levels in the area (existing for PM-10 only), would not result in either
short-term or long-term exceedances of the NAAQS. Moreover, good engineering practices,
including wetting of disturbed surfaces, would be employed during excavation and construction
to minimize fugitive dust and erosion. Erosion would be minimized by appropriate site drainage
and runoff control.

Emissions from commuter and construction vehicles would contribute relatively minor
amounts of criteria pollutants. Construction activities could also result in short-term increases in
ambient noise levels near off-site residences, but annual average noise levels should remain
well below the 5.5 dB(A) level recommended by the U.S. Environmental Protection Agency
(EPA). Disposal of nonhazardous construction wastes at an off-site permitted landfill would not
result in significant adverse impacts.

New jobs for construction workers would provide minor benefits to the communities near
NECD. It is expected that potential in-migration of construction workers would have only
minimal effects on existing support services such as housing, schools, hospitals, and utilities.
There is the potential for minor disruptions to vehicular traffic along State Route 63 during shift
change and associated commuting.

Water use during construction would result in a small increase in water supplied to the
installation. At the proposed site (i.e., adjacent to Building 144),  no prime farmland, wetland,
or floodplain would be adversely affected by construction. The clearing of approximately
2.7 ha (6.6 acres) of deciduous trees in the headwaters of Little Racoon Creek for a storm
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water detention basin will result in the loss of some foraging habitat for the Indiana bat (the
only federally designated threatened or endangered species known to occur within the confines
of the NECD installation), but the effects of that habitat should be minimal.

TIN

Appreciable adverse human health and environmental impacts are not expected to occur
with routine pilot testing of the NECDF. Routine pilot testing would generate 4.3 m3
(1,140 gal) per day of filtered liquid process effluent that would be sent to the NECD sewage
treatment plant and then discharged to the Wabash River. This discharged effluent is expected
to have negligible impacts on water quality and aquatic biota in the Wabash River, and on
humans potentially exposed to the effluent through dermal (skin) contact.

Estimates of human chronic exposures.(via fish consumption) to organic constituents in the
process effluent show that chronic cancer risk is well below 1 x lo4 (a probability of less
than 1 excess lifetime cancer death in a population of l,OOO,OOO  exposed). Although no specific
federal standards exist for acceptable lifetime cancer risk from exposure levels associated with
a facility permitted under RCRA, guidelines have been established by the EPA for acceptable
exposure levels from remediation (i.e., clean-up) actions [such as those complying with the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)]. For
known or suspected carcinogens, acceptable exposure actions are generally those that would
impart an excess upperbound lifetime cancer risk to an individual of between 1 x lo4 and
1 x 1u6 (a probability of 1 excess lifetime cancer death in a population of 10,000 and
1 ,OOO,OOO exposed respectively) using information on the relationship between dose and
response (40 CFR 300.430). The EPA has expressed a preference for clean-ups achieving the
more protective end of the risk range (i.e., 1 x lOA). The estimated risk associated with the
process effluent is below this more protective level and only a low number of people would be
potentially exposed during the g-month period of operations. Also, the analysis serves as an
initial, reasonably conservative (i.e., does not underestimate) estimate of potential human health
risk. The U.S. Army’s Center for Health Promotion and Preventive Medicine (USACHPPM)
will conduct an Assessment of Health Impact (AHI), based on more detailed design information
and more comprehensive experimental measurements than were available for the present
analysis. As such, fewer conservative assumptions should be required, thus leading to even
lower estimates of risk than the present analysis.

The discharged effluent is unlikely to adversely affect aquatic biota beyond a small mixing
zone immediately downstream of the outfall in the Wabash River. No significant effects are
expected to terrestrial species, and no adverse impacts to federally listed threatened or
endangered species are expected.

Routine pilot testing would include atmospheric emissions of criteria pollutants and toxic
air pollutants below permitted levels. Using atmospheric dispersion modeling for expected
emissions, it was concluded that estimated ambient air concentrations would be well below
standards and limits designed to protect human health. Noise levels at the nearest residence
would be well below the 55 dB(A) level recommended by EPA. Impacts to land and water use
and socioeconomic resources are also expected to be minor.
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Solid and sludge wastes from the neutralization and SCWO processes would contain non-
agent hazardous constituents (e.g., heavy metals). These wastes would be analyzed to ensure
the absence of agent before being packaged, transported, and disposed of in a permitted waste
disposal facility (or facilities) consistent with RCRA regulations.

No impacts to on-site historic properties are expected. Consultation with the Indiana State
Historic Preservation Office, as required under the provisions of the National Wistoric
Preservation Act, will be initiated by the U.S. Army’s Program Manager for Chemical
Demilitarization (PMCD) for the proposed action.

ACCIDENTS

For the proposed action a recent risk evaluation has identified a potential aircrash accident
with an ensuing fire that would involve two agent VX-filled ton containers. The surviving agent
would be lofted by the heat of the fire to become atmospherically dispersed through the breach
in the structure created by the aircrash. An evaluation of the accident involving the two ton
containers yields a lethal downwind hazard distance of 8.5 km (5.3 miles) under worst-case
meteorological conditions.

This accident could have major environmental consequences, including human health
effects, destruction of wildlife and wildlife habitat, disruption of economic resources, and
contamination of land and water resources. Under the worst-case meteorological conditions
such an accident could cause an estimated 50 fatalities among the off-site residential population.

ALTERNATIVES

The alternatives considered in this EIS are no action (i.e., continued storage of agent VX
ton containers at NECD) and the proposed action (i.e., constructing and operating the
neutralization/SCWO facility at NECD). Although the no-action alternative is not viable under
Public Law 99-145, the Department of Defense Authorization Act of 1986, it was analyzed to
provide a basis for comparison with the proposed action.

The worst-case accident for the no-action alternative would involve an earthquake or an
aircrash, with each of these events having an ensuing fire involving the entire inventory of
agent VX stored in Building 144; either of these accidents could have a zone of potential impact
extending beyond 100 km (62 miles), with as many as 18,500 fatalities if this accident were to
occur during worst-case meteorological conditions, The kinds of impacts associated with
accidents for the two alternatives are similar, but the magnitude of those associated with the no-
action alternative is potentially much greater than for the proposed action.
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This Enviro~en~l  Impact Statement (EIS) has been prepared the U.S. Army to
assess the environmental impacts of constructing and operating a pilot test facility, and of
alternatives to this action, at Newport Chemical Depot (NECD) in Indiana as part of a research
and development program. The proposed facility would use a chemical neutralization process to
destroy the nerve agent VX currently stored at NECD. The agent VX stored at NECD represents
approximately 4% of the total U.S. chemical agent stockpile of more than 27,000 metric tons
(30,000 tons). To comply with U.S. law, the U.S. stockpile, including the inventory stored at
NECD, must be destroyed before April 2007.

As shown in Fig. 1.1, NECD is one of nine Army installations where chemical warfare
agents and munitions are stored. The NECD inventory is unique in that it contains only agent
VX. The agent VX at NECD is in bulk liquid form contained in 1,690 steel tanks, also known
as ton containers. All the VX agent at NECD was manufactured prior to 1968.

To accomplish the stockpile destruction, the Army has established the Chemical
Stockpile Disposal Program (CSDP). The mission of the CSDP is to develop methods for safely
destroying this chemical warfare material in a manner that protects human health and the
environment. Although the focus of the CSDP has been on the use of high-temperature
incineration to achieve complete agent destruction since publication of a Final ~ogr~atic
EIS (FPEIS) in 1988 (U.S. Army 1988),  recent studies (see Appendices A and C) have
identified a chemical neutralization process as a potentially viable option for the NECD
inventory of chemical agent.

The proposed action addressed in this EIS is to construct and operate a facility at NEC
to pilot test chemical neutralization followed by the supercritical water oxidation (SCWO) of
the neutralization reactor effluent (also called hydrolysate) as a potential disposal technology for
the bulk agent VX currently stored at NECD. This EIS assesses the potential environmental
effects of the proposed action and alternatives to the proposed action.

.2 PURPOSE AND NEED

In response to a congressional mandate to destroy the nation’s stockpile of chemical
warfare agents and mrmitions (Title 14, Part B, Sect. 1412 of Public Law 99-145, as amended
in Public Laws 100-456,  102-190, and 102-484),  the U.S. Department of the Army has
proposed the construction and operation of the Newport Chemical Agent Disposal Facility
(NECDF). The would be used to demo~trate the feasibility of using
neutralization/S posal technology to destroy agent VX stored at NEC
the proposed action is to perform full-scale pilot testing of the neutralization/
with the following goals:
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Purpose of and Need for the Proposed Action I-3

prove the technical viability and reliability of the proposed disposal technology;
demonstrate the environmental acceptability of the technology, including the ability to meet
environmental regulations;
demonstrate process safety under representative operating conditions;
demonstrate equipment and operational procedures; and
develop data for process equipment performance and process~g/~oughput  rates.

The need for the proposed action arises from strong public interest in pursu~g
technological alternatives to incineration. In response to this public concern, Congress passed
Public Law 102-484 requiring the Army to consider using a technology other than incineration
at CSDP sites storing only bulk agent, including NECD. The Army subsequently undertook a
major research, development and engineering effort called the Alternative Technologies
Program (ATP) to further investigate the feasibility of alternative technologies. Additional
details regarding the ATP can be found in Appendix A.

A series of studies and recommendations (see Appendices A and C) initiated by the ATP
and the U.S. Army’s Program Manager for Chemical Demilitarization (PMCD) supported
moving toward pilot demonstration and further evaluation of the proposed
neutralization/SCWO process as a potential disposal technology for chemical warfare agent
stockpile sites with bulk storage containers only (including the VX stored at NECD). Based on
these studies, the Defense Department Acquisition Executive (Kaminski 1997; see Exhibit A. 1
in Appendix A) and the Assistant Secretary of the Army for Research, Development and
Acquisition (Decker 1997; see Exhibit A.2 in Appendix A) authorized the PMCD to prepare an
environmental impact analysis, in accordance with the National Environmental Policy Act
(NEPA) and Army Regulation 200-2, to evaluate the proposal to construct a pilot plant to
demonstrate the neutralization process alternative technology at NECD with either on- or off-
site post-treatment of the neutralization hydrolysate.

The proposed action in this EIS is an important step in developing the data and
information necessary to evaluate the applicability of the alternative technology for destroying
the entire NECD stockpile.

1.3 DESCRIPTION OF THE NEPA PROCESS AND THE ARMY DECISION
PROCESS

.3.1 Description of the NEPA Process

A federal undertaking such as the Army’s ATP must comply with the provisions of
NEPA (Public Law 91-190, as amended by Public Laws 94-52 and 94-83). The procedural
provisions of NEPA are implemented by regulations (40 CFR 1500-1508) developed by the

resident’s Council on Environmental Quality (CEQ). As detailed in those regulations, a NEP
review is conducted to ensure that enviro~en~l factors are given adequate co~ideration early
in the decision-making process. The NEPA process provides federal agencies with the
information needed for weighing the significance of the environmental impacts of a proposed
action against those of alternatives prior to a decision on implementing any action. This EIS has
been prepared in compliance with the CEQ regulations and Army Regulation 200-2, which
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contains policy and procedures for ~plement~g both NEPA and CE regulations by the
Army.

The first step in the preparation of an EIS is the publication in the Federal  Register of a
Notice of Intent (NOI) to prepare the EIS. The NOI describes the proposed action, invites the
public to participate in the scoping process for the EIS, and lists the name and address of the
person to be contacted for further information. Subsequently, public meetings may be held in
those communities potentially impacted by the proposed action. These meetings are intended to
inform the public about the proposed action and to solicit public input concerning the issues to
be addressed in the EIS. The public scoping process assists the EIS preparers in focusing on
those significant environmental issues deserving of detailed study or analysis. For this EIS, the
scoping process began with the publication of the NOI on June 3, 1997 (62 Federal
Register 30315). A public scoping meeting was held in Clinton, Indiana (Vermillion County) on
June 30. Details regarding scoping can be found in Appendix B.

Following the scoping process, a Draft EIS is prepared. Upon completion of the Draft
EIS, copies are circulated to other government agencies and to interested members of the
public, and a notice of availability for the EIS is published in the Federal  Register.  A minimum
of 45 days must be allowed for the public to comment on the Draft EIS. All comments received
on the Draft EIS must be considered and addressed in the Final EIS.

The draft version of this EIS was issued on June 12, 1998 (63 Federal Register 32207)  at
which time a 4%day review period began. The review comments were due by July 27, 1998,
and all received comments are on display in Appendix H in this final version of the EIS. In
addition, a public meeting was held in Newport, Ind., on July 7, 1998, to allow individuals to
offer comments on the Draft EIS. The comments received at that meeting are also on display in
Appendix H .

The concluding step in the NEPA process is the preparation and publication of a Record
of Decision (ROD) for the proposed action. The ROD identifies the alternatives considered,
states the decision that was made regarding these alternatives, discusses significant factors
included in reaching the decision, and describes how those factors affected the final decision.

ecision Process

The Army’s decision process for alternate technologies involves three distinct phases,
each of which includes the compilation of studies and experimental evidence to support a
specific decision (or “milestone”). These “milestones” are formalized within the Army system
by the issuance of letters from the appropriate level of command to the executing officer. For
the Alternative Technologies and Approaches Program, the first “milestone” occurred with the
Congressional directive in Public Law 102-484  to study and evaluate technological alternatives
to incineration for bulk sites only. In January 1995, the Army initiated Technical Feasibility
Testing (TFT), which is synon~ous  with laboratory and bench-scale testing, for the VX
neutralization technology. Based on the results of the laboratory and bench-scale tests, a

ilestone I/II decision was reached in January 1997 to pursue pilot testing of the neutralization
technology. The two letters on display in Appendix A of the EIS represent the Milestone I/II
decision.

During the next phase of decision making, Production Prove-out Testing (PPT), which is
synonymous with pilot-plant shakedown testing, and Production Qualification Testing (PQT),
which is synonymous with pilot-plant demo~tration  testing, will be conducted. Based on the



results of the proposed pilot testing, the Army anticipates that a Milestone decision  cm be
reached by April 2004, at which time the Newport neutralization facility will either be or not
be selected for use in destroying the entire inventory of agent VX currently stored at NECD.

Accompanying any Milestone III decision to use neutralization in place of incineration
will be a response to the language in Public Law 102-484 that requires the Secretary of the
Army to issue a dete~~tion that (1) the alternative technology is capable of completing all
necessary destruction and demilitarization operations by the 2007 deadline and (2) significantly
safer and equally or more cost-effective than the incineration process. Prior to implementing a
Milestone III decision, the Army would prepare additional NEPA documentation that addressed
the destruction of the entire NECD inventory of agent VX (i.e., this additional NEPA
documentation would address activities beyond the pilot testing of the facility). Further details
about the Army’s NEPA review are contained in Sect. 1.5, below.

1.4 THE RELATIONSHIP OF THIS DOCUMENT AND EMERGENCY
PREPAREDNESS PROGRAMS

The current storage and maintenance activities at NECD necessitate emergency response
planning. Previous studies, including the FPEIS, have identified the need for improved
emergency preparedness as a direct consequence of the chemical agents currently in storage;
thus, this is not a new need resulting from the proposal to construct and operate a neutralization
facility.

A separate program, the Chemical Stockpile Emergency Preparedness Program
(CSEPP), has been established by the Army. The purpose of CSEPP is to protect the health and
safety of the public by enhancing the emergency preparedness of the installation and its
surrounding communities. By Public Law 99-145, the Army is accountable for the execution of
the CSEPP. Although the sole source of funding is a Department of Defense (DOD)
appropriation, the execution of the CSEPP is accomplished through the cooperation of federal,
state, and local governments. As such, there are specific roles that have been assigned to each
of the participants for this cooperative execution.

The Project Manager (PM) CSEPP, an element under the direct supervision of the
Army’s PMCD, is responsible for overall project direction, policy, and technical expertise in
chemical agents. Overall funding, schedule, performance, and integration responsibility resides
with the PM CSEPP. Emergency preparedness activities within the borders of the eight
stockpile sites (including NECD) are the joint responsibility of the Army Chemical Activity
Commander (CAC) and PM CSEPP.

The Army has partnered with the Federal Emergency Management Agency (FEMA)
which provides emergency preparedness expertise and serves as a conduit for DOD funds to
the involved state and local governments through the Cooperative Agreement (CA) process.

PP program enhances state and local emergency preparedness by focusing on the
agent unique aspects which, when meshed into existing ~ast~c~re, processes, an

capabilities, enables timely response and increased public safety in the unlikely event of a
stockpile accident. The two operational elements of FEMA in the project, the headquarters an
the regional staffs, provide the liaison and the coordination between the Army and states during
program execution.



Within each state, the governor is charged with the respo~ibili~  for public safety. The
state Offices of Emergency Management (OEMs) are delegated the daily responsibility for the
program execution and as such, are the focus of the intrastate coordination among counties.
The CA is signed between the FEMA region and the state as grantee. Proper and timely
execution of the CA within the state and counties lies with the state OE . The designated
CSEPP counties integrate chemical stockpile specific needs into existing emergency response
plans, operations, training, and public information programs. The county personnel closely
coordinate with the Army stockpile site personnel.

The Army depot personnel are responsible for the maintenance, safety, and surety of the
stockpile. This is also the repository for the cadre of personnel trained and experienced in agent
handling procedures. These personnel are responsible for mitigation and cleanup of agent
material in the unlikely event of a stockpile accident. The depot staff develop mitigative
procedures to reduce public risk posed by the stockpile, as well as response plans which are
coordinated and integrated with county/state plans. The depot CSEPP personnel have
established effective working relationships with state and local personnel to ensure a seamless
response which is refined annually during the joint exercise. Plans for these cooperative
relationships will endure through the destruction of the last container of chemical material.

It is important to note the differences between the basis for defining “study zones” or
“zones of potential impact” as used in this EIS and that for deftig “emergency planning zones”
under CSEPP. The basis for both was taken from the probabilistic risk assessment conducted
for the FPEIS (see Sect. E.3.1 in Appendix E of this EIS). That risk assessment produced a list
of hypothetical accidents and their probabilities of occurrence for the continued storage of the
inventories at each depot. The same set of hypothetical storage accidents is used in this EIS as
for CSEPP; however, the needs and objectives of the two are different, as discussed below.

This EIS uses the complete list of credible site-specific hypothetical accidents in order to
bound the magnitude and extent of potential environmental impact. The focus is on the
maximum downwind hazard distance (expressed as a ““no-deaths” or “0% lethality” distance)
associated with the most severe accident. In general, the credible hypothetical accident
releasing the largest quantity of chemical agent under the most unfavorable meteorological
conditions is used in this EIS to define a circular study area. The spatial extent of this study
area is expressed as a downwind hazard distance [e.g., 100 km (62 miles)] associated with the
radius of the circular area.

The boundaries of emergency planning zones under CSEPP are based on credible non-
externally initiated hypothetical accidents, their plume arrival times, the distribution of people
and resources, and other geopolitical factors. The planning zone boundaries are generally not
circular but form irregular polygons around the depot. The determination of these zones is
ultimately made by local and state authorities. Although the Army does not encourage state and
local planners to ignore worst-case accidents (i.e., those resulting from catastrophic external
events such as earthquakes, airplane crashes, and meteorite strikes), the Army, FEMA, and

her CSEPP participants use credible non-external events for their emergency planning basis.
ence, there may be differences between the accidents used as a basis for CSEPP planning and

those used to bound environmental impacts in this EIS.
The current storage and maintenance activities at NEC bdve emergency response

planning, such as the Chemical Accident and Incident Response and Assistance (CAIRA) plans
currently in place at NECD. Emergency response teams have been trained to implement these
plans. These plans would also apply to any potential accidental release of agent VX from the
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proposed neutralization facility. These existing emergency response plans are not examined
further in this EIS.

This section summarizes the issues identified and considered during the prep~ation of this
EIS. Because many citizens are in favor of the proposed project being considered as an
alternative to incineration, the prevalent theme expressed by the public during the scoping
process has been for the Army to accelerate the EIS schedule so that construction and full-scale
pilot testing of the proposed project can begin sooner than planned. The Army plans to complete
the NEPA process expeditiously and will make a decision regarding the proposed action upon
completion of the NFPA process.

Regarding technical issues, some public concern has been expressed regarding public and
worker health and safety, future use of the NECD, air quality, water pollution and use, accident
risk to humans and natural resources, cancer risks from neutralization, hydrolysate and SCWO
salts storage, hydrolysate transportation, emergency response, environmental monitoring, the
neutralization process, post-operation cleanup, VX destruction verification, and permitting. All
these issues are addressed in this EIS.

It is premature to assume that the proposed NECDF will successfully demonstrate the
neutralization/SCWO technology or to assume that the technology can be used to destroy the
entire NECD inventory instead of the incineration technology selected for implementation in
the ROD for the CSDP FPEIS (U.S. Army 1988). Any use of the proposed NECDF beyond
pilot testing is beyond the scope of this EIS and would be addressed in future NEPA review and
documentation. This EIS addresses only the construction and operation of a facility to pilot test,
as part of the ATP research and development program, the neutralization/SCWO process as a
potential disposal technology for the agent VX currently stored in ton containers at NEC
relative merits of the neutralization/SCWO process and the CSDP incineration process are not
compared in this EIS. Any decision regarding the use of a technology other than incineration
for the destruction of the NECD stockpile must await the demonstration of the viability of the
neutralization/SCWO process.

Although they often include discussions of technology-related and regulatory issues,
NEPA documents are required to be prepared early in the planning process and, therefore,
rarely contain design information sufficiently detailed for supporting the various permit +
applications required by other statutes. Regulatory compliance for the proposed NECDF will
require the Army to include a comprehensive, detailed description of the disposal technology
and proposed pollution control measures in the applications for permits to be issued pursuant to
the Resource Conservation and Recovery Act (RCRA), Clean Air Act (CAA), Clean Water
(CWA), and other applicable laws, regulations and executive orders, including requirements
related to emergency planning and preparedness. The various permits are discussed in detail in
Sect. 4.9. For example, the RCRA permit application will cover all aspects of the operation,
maintenance, and closure of the proposed facility (i.e., will cover activities beyond the pilot
testing addressed in this EIS). Thus, separate regulatory documentation beyond the scope of
this EIS will be prepared as necessary independent of the NEPA review process for the
NECDF. The permitting process may also include public meetings to discuss pertinent
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environmental issues. In particular, the permitting process for RC may raise issues that are
related to the proposed disposal technology; it will also provide an additional forum for public
comment. As discussed in Appendix B, some of these issues are relevant to the scope of this
EIS.

This section discusses alternatives addressed in this EIS and alternatives el~inated from
further consideration.

1.6.1 Alternatives Addressed in this EIS

Alternatives addressed in this EIS are (1) the proposed action of constructing and
operating an on-site facility to pilot test the neutralization/SCWO processes as a potential
disposal technology for the destruction of the NECD stockpile and (2) no action (i.e., continued
storage of VX ton containers at NECD). The proposed action, construction and full-scale pilot
testing of the NECDF, would evaluate the destruction of agent VX by means of a process
involving neutralization/SCWO. Before neutralization, the agent would be pumped from the ton
containers into a holding tank. Neutralization of VX would be accomplished by vigorously
mixing the agent with a hot [9O”C (194”F)j  aqueous sodium hydroxide solution. After
neutralization is complete, the neutralization hydrolysate would be processed at a SCWO
facility located on-site. The no-action alternative is addressed as required by CEQ regulations,
even though its implementation is precluded by Public Law 99- 145.

.6.2 Alternatives Eliminated from Further

CEQ regulations (40 CFR 1502.14) require that an EIS include a discussion of the
reasonable alternatives to the proposed action. “Reasonable” must be defined within the context
of the proposed action. The goals of the federal action, for instance, often establish the limits of
its reasonable alternatives. For this proposed action, Sect. 173 of Public Law 102-484
establishes the very specific goal of instructing the Army to re-examine alternative technologies
to the use of the incineration process for disposal of chemical agents stored in bulk (ton
containers). As such, the purpose of the proposed action is to bring forward a feasible
technological alternative to the incineration process for bulk agent VX by research and
development of that process. If the proposed technology alternative is demonstrated
successfully during pilot testing, the decision will be made to use the full-scale pilot plant to
destroy the remaining bulk agent VX at NECD. If the pilot testing is unsuccessful, th
will be required to use some other technology to dispose of the remaining bulk agent
inventory, which will restart the NEPA process. Because the proposed action itself can be
regarded as an alternative (i.e., to the baseline incineration technology), the range of
alternatives to this proposed action that are reasonable to consider is narrowed considera
this EIS. Moreover, as summarized below and described in detail in Appendix A,
implemented a systematic R&D program to identify multiple technological alternatives to
dispose of bulk agent VX and has selected neutral~atio~/S~WO  as the most promising of
those alternatives.
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T

Section 173 of Public Law 102-484 requires the Secretary of the Army to submit a report
to Congress on the potential alternatives to the use of the incineration process for disposal of
bulk chemical agents. Two reports by the National Research Council (NRC) (NRC 1993, 1994)
formed the basis for the Army’s report to Congress (U.S. Army 1994).

The NRC identified several technologies as alternatives to the incineration technology
and made recommendations to the Army for further evaluation (NRC 1994). In deriving its
recommendations, the NRC was concerned primarily with the technical aspects of safe disposal
operations; however, the committee also recognized that other issues could influence the
selection of disposal technologies, not the least of which are the concerns of citizens who might
be affected by these operations. Among the NRC’s findings was the recommendation for
further study of four alternative technology combinations for agent destruction, all based upon
neutralization (chemical hydrolysis) of the agent as a first step. The four alternatives were (a)
neutralization, followed by incineration of the hydrolysis products, either on-site or transported
off-site to another liquid-incinerator-equipped location; (b) neutralization, followed by wet air
oxidation, followed by biological oxidation; (c) neutralization, followed by supercritical water
oxidation; and (d) neutralization followed by biological treatment.

For the alternative technologies applicable to the stockpile of agent VX at NECD, the
Army has concluded that there is no advantage to the neutralization/incineration combination as
recommended by the NRC [see item (a) in the preceding paragraph] and inserted neutralization
followed by solidification/stabilization into the research and development program instead.
Testing determined that 40-50% of the stabilized material leached from the matrix, resulting in
cancellation of the neutralization followed by solidification/stabilization alternative.

The ATP also conducted and/or funded several laboratory- and bench-scale tests
examining various disposal technologies, including neutralization and three technologies offered
by commercial vendors (electrochemical oxidation, high temperature gas phase reduction and
molten metal). Using data from these tests and information from the vendors, the NRC
re-examined these alternative disposal technologies (NRC 1996) and concluded that, for the
agent VX stockpile at NECD, neutralization has a number of advantages over other alternative
disposal technologies:

Neutralization of chemical agent VX with sodium hydroxide solution destroys agent
effectively and substantially lowers toxicity of the process stream.

0 The equipment required for neutralization has been used extensively in industry for
processes similar to those planned for agent destruction.
Because neutralization is performed at low temperature and near-atmospheric pressure, the
potential process hazard (e.g., from explosions or fires) is relatively low.
No combustion products are emitted because no combustion is involved.

The NRC committee did note some uncertainty regarding the appropriate disposal method for
the VX hydrolysate due to its potential toxicity. The NRC committee further reco~ended
pilot-scale testing of VX neutralization and additional investigation into the appropriate
treatment and disposal of VX hydrolysate from chemical neutralization.

The technologies selected for additional treatability (i.e., post-trea~ent)  testing after the
NRC’s 1996 study included the catalytic extraction process, gas-phase hydrogen reduction,
electrochemical oxidation, and SCWO. The conclusions from the evaluation of these treatability
studies were that each technology demo~trated reduction of thiols a organic compounds
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containing the carbon phosphorus bond in the hydrolysate by at least 99% and that SCWO
appeared to be the most suitable and effective of the technologies for destroying hydrolysate.
Other factors leading to the selection of SCWO for further testing included the existence of
multiple potential SCWO vendors, the research base at national laboratories and academic
institutions, the completeness of the des ction, and the suitabili~ of the process to the
aqueous stream.

Based on the aforementioned reviews and evaluations of alternative technologies, the Under
efense (Kaminski 1997) and the Assistant Secretary of the Army (Research,
nd Acquisitions) (Decker 1997) authorized the Army to proceed with efforts to

demonstrate the neutralization (hydrolysis) process alternative technology followed by either
on-site or off-site post-treatment for nerve agent VX at Newport. This authorization was also
consistent with information obtained through interactions between PMCD and members of the
Citizens Advisory Commission for NECD.

Under the proposed action, the treatment of the hydrolysate from the neutralization
reactors would occur on-site at NECD. At one time, off-site disposal options were under
consideration by the Army, and endorsed in the NRC (1996) report. The four primary off-site
treatment and disposal options considered were neutralizatio~s~bili~tio~solidi~cation,
biodegradation, deep-well injection, and incineration. Only a single SCWO unit is currently in
operation in the United States, and that facility does not have the proper environmental permits
to process VX hydrolysate. The other off-site treatment options were also dismissed from
detailed consideration in this EIS for the reasons given below.

Testing of the s~b~izatio~solidi~cation  samples has shown that a significant percen~ge
of the organophosphorus products of VX hydrolysis leaches out of the solidified matrix.
Laboratory biodegradation studies and testing at a leading biotreatment facility have also had
limited success. Among the principal characteristics that must be overcome are the relative
toxicity of the hydrolysate, its flammability, and a high total organic carbon content. The
remaining two options-deep-well injection and incineration-are inherently counter to the
objectives of the ATP.

As discussed below, compounding factors led the Army to seek maintaining its own
control over the hydrolysate and to conduct all operations (including post-treatment) on-site. In
its attempt to seek off-site post-treatment of the hydrolysate, the Army learned that almost all
viable and capable vendors for Q#-site treatment planned to use incineration processes. Because
the use of incineration runs contrary to the charter of the Alternative Technologies Program,
the Army decided to abandon its search for off-site post-treatment vendors. Furthermore,
because of potential Chemical Weapons Convention (CWC) treaty-compliance problems that
might result from the inability of any vendor to complete all tasks expeditiously (e.g., securing
environmental permits) the Army decided to pursue development of its own post treatment
technology. As discussed in Appendix A, however, n~erous vendors have participated in
Army’s development of alternative technologies that led to the Army’s
test neutralization and supercritical water oxidation of VX agent at NE
treatment options were also dismissed from detailed co~ideration in
given below.

In view of the uncertainties associated with the available off-site treatment technologies
and the absence of other viable options, the technical risks of identifying and implementing
such off-site treatment options are considered by the Army to be too high. Fu~e~ore,  the
public input that has been received to date indicates that a significant percentage of the residents
within the Newport column are uncomfortable with the concept of shipping partially treated
wastes from a chemical warfare dest~ction facility to other sites.

?
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For the above reasons, off-site treatment of the hydrolysate from the neutral~ation
process is not further addressed in this EIS; and treatment of the hydrolysate in an on-site
SCWO unit is a part of the proposed action.

Because of the NRC studies, Army agency reviews, public input, and the rationale for
on-site versus off-site post-treatment indicated above, the PMCD has recommended
neutralizations/SCWO for full-scale pilot testing at NEC . Other alternative disposal
technologies and off-site options are not addressed further in this EIS. Moreover, since the
proposed action itself is a research and development activity to test and evaluate a tecl-mologica
alternative, a detailed evaluation of the potential environmental impacts from additional
alternative disposal technologies is beyond the scope of this EIS.

1.7 AGENCY INTERACTIONS AND SUPPORTING STUDIES

The information and analyses in this document are based on site visits made by the EIS
authors to NECD and its environs; meetings with citizens; consultations with local, state, and
federal agencies and officials; and literature searches. Support studies are incorporated by
reference into this EIS and are summarized in Appendix C.

Cooperating agencies providing information for and reviews of this EIS are the
U.S. Department of Health and Human Services (DHHS), the U.S. Environmental Protection
Agency (EPA), FEMA, and the state of Indiana. Comments were solicited from these agencies
and were considered in this EIS.

In addition to the cooperating agencies, the following agencies and organizations were
consulted:

Edgar County Emergency Services and Disaster Agency, Paris Illinois

Edgar County Sheriff’s Department, Paris, Illinois

Fountain County Emergency Management Department, Covington, Indiana

Illinois Department of Natural Resources, Springfield, Illinois

Illinois Department of Revenue, Springfield, Illinois

Illinois Department of Transportation, Springfield, Illinois

Indiana Depa~ent  of ~ucation, Indi~apolis , Indiana

epartment of Enviro~ental anagement, India~polis,

Indiana Department of Labor arket Information, Indianapolis, Indiana

Indiana Department of Natural Resources, Indianapolis, Indiana

evenue, Indi~apolis,



Indiana Department of Transportation, Indianapolis, Indiana

Newport Town Clerk, Newport, Indiana

arke County Economic evelopment  cocci,

ckville, Indiana

Parke County Planning and Zoning Department, Rockville, Indiana

Rockville Town Board, Rockville, Indiana

U.S. Fish and Wildlife Service, Bloomington, Indiana

U.S. Fish and Wildlife Service, Rock Island, Illinois

U.S. Geological Survey, Books and Open-File Reports, Denver, Colorado

Vermilion County Health Department, Danville, Illinois

Vermillion County Economic Development Council, Newport, Indiana

Vermillion County Sheriff
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AN ERNA

This EIS examines two alternatives in detail, no action and the proposed action. To
provide a basis for the discussion of alternative actions, Sect. 2.1 presents background material
on the type of chemical agent stored at NECD and on the current storage configurations and
maintenance activities. Section 2.2 describes the proposed action-construction and operation of
a facility to pilot test the neutralization process followed by SCWO as a potential disposal
technology for the VX currently stored in ton containers at NECD. The no-action alternative of
continued storage of the NECD stockpile is described in Sect. 2.3. Section 2.4 compares the
impacts of the no-action alternative and the proposed action.

2.1 BACKGROUND

2.1.1 Agent VX Characteristics

Agent VX, the only chemical agent stored at NECD, is a nerve agent that is highly toxic
in both liquid and vapor forms. Agent VX is persistent but not particularly volatile. Table 2.1
summarizes the physical and chemical characteristics of agent VX.

Table 2.1. Physical and chemical characteristics of agent VX

Common name Agent VX

Chemical Abstract 50782-69-g
Service (CAS) number.

Chemical name O-ethyl S-(2-diisopropyl~inoe~yl)
methyl phosphonothiolate

chemical formula c, ,%5wpS

Vapor pressure (at 20°C) 0.0007 mm Hg

Liquid density {at 4°C) 1.006 g/cm3

Melting point below -51°C

Color clear to straw

ode of action nervous system poison

2-1
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The hazards to humans and animals from exposure to agent VX depend on the physical
and toxicological characteristics of the agent and the extent, route, and duration of exposure.
Exposure to high doses can result in convulsions and death because of paralysis of the
respiratory system. Death from agent VX can occur quickly, often within 10 min of absorption
of a lethal dose. Sublethal effects of acute exposures include effects on the skeletal muscles
(uncoordinated motions followed by paralysis), effects on nervous system control of smooth
muscles and glandular secretions (pinpoint pupils, copious nasal and respiratory secretion,
bronchoconstriction, vomiting, and diarrhea), and effects on the central nervous system (though
disturbances and convulsions).

2.1.2 Storage Configuration

At NECD, bulk agent VX is stored in thick-walled cylindrical tanks (also called ton
containers) within a heavy corrugated sheet-metal warehouse (known as Building 144; see
Fig. 2.1). No chemical munitions (e.g., rockets, mines, projectiles, mortars, and bombs)
and/or chemical agents other than VX are stored at NECD. Originally, ton containers were
developed and used during World War I for the transport and storage of chlorine, another
chemical warfare agent. Although all the ton containers in the NECD stockpile were
manufactured in the 1940s these ton containers were reconditioned in the 1970s by grinding
the outside of the container to bare metal, adding primer paint to the ground surface, and
applying a heat-reflective silver coating. During the reconditioning process, the containers were
thoroughly inspected and no defects were noted. After this reconditioning process, each ton
container was weighed to determine a baseline amount of agent VX in each container. Eleven
hundred and fifty metric tonnes (1,265 tons) are stored at NECD in 1,690 ton containers. The
characteristics of the ton containers stored at NECD are listed in Table 2.2.

In the current configuration within Building 144, VX is stored in carbon steel ton
containers stacked three high and clamped together on top of wooden platforms. The containers
are clamped together to prevent their becoming airborne in the event of a tornado. The
platforms rest on a sealed concrete floor with floor drains connected to a central sump. This
system is designed to enable containment and decontamination of chemicals in the unlikely
event of a leak from the ton containers.

2.1.3 Surveillance and Inspection

Building 144, is a controlled-access area patrolled by security forces 24 h/day. Chemical
agent storage requires periodic surveillance and inventorying of ton containers. Surveillance
includes air monitoring for the presence of agent VX and visual inspection of ton containers.
Six automatic continuous air monitoring systems (ACAMS) operate at NECD, with two
ACAMS in a mobile laboratory and two each on the east central side and southwest comer of
Building 144; these units detect any possible elevated levels of chemical agent. Maintenance
activities associated with storage have historically been related to rusting and include repainting
of ton containers and replacement of plugs or valves on an as-needed basis.
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Number of containers in Building 144 1,690

Total agent stored in Building 144 1,150 metric tomes
(1,265 tons)

Ton container length 207 cm (81.5 in.)

Ton container diameter 75 cm (30.1 in.)

Weight per ton container 1,360 kg (3,000 lb)

VX nominal fill weight per ton container 682 kg (1,500 lb)

2.1.4 Treatment of Leaking Containers and Emergency Response

To date, no confirmed leaks have been detected in the ton containers stored at NEC
An anomaly involving a suspected pinpoint leaker was mitigated by overpacking the ton
container. Work crews, using a chemical agent detection kit, sampled the area and found no
evidence of a leak or other contamination.

Should a leak in a ton container be detected, tightening a plug or valve would be the first
step in stopping the leak. If that action did not stop the leak, the container would be placed in a
specially designed piece of equipment, where the valve or plug would be replaced while the
container remained full of agent. Personnel performing such operations would wear protective
clothing, and the exterior of the ton container would be decontaminated after the valve or plug
replacement. If replacing the valve and plug did not stop the leak, the contents of the ton
container would be transferred into a new container.

The Army currently has CAIFL4 plans in place at NECD to guide emergency response in
the unlikely event of a release of chemical agent during storage. Emergency response teams
have been trained to implement these plans. These plans would also cover any potential
accidental release associated with the proposed action and alternatives.

This section describes the proposed action, including the disposal technology, the
proposed facility, the proposed operations, and the anticipated schedule and labor requirements. .
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verview of the

The NECDF would be used to demonstrate the feasibility of using the neutralization/
SCWO disposal technology to destroy agent VX at NECD. Figure 2.2 shows a schematic
overview of the proposed disposal process. The proposed pilot-test operations are anticipated to
occur over a g-month period and are expected to consume the contents of approximately 615
ton containers, as discussed below. The 615 ton containers represent an upper bound on the
quantity of agent VX that will be destroyed during the pilot testing.

Individual VX containers would be moved from the existing storage warehouse to the
proposed facility for processing. Before neutralization, holes would be mechanically punched in
the containers allowing the drained agent VX to be pumped into a holding tank. The punching
operation would be done by remote control. After VX is pumped from a ton container, the
empty container would be cut into halves, flushed with hot water, then cleaned with high-
pressure water and steam and dried. After cleaning, the container would be sampled to ensure
adequate levels of surface decontamination and then sent to Rock Island Arsenal, Illinois, to be
smelted for reuse.

Neutralization of drained agent VX would be accomplished in a reactor vessel/tank by
mixing the agent with a solution of sodium hydroxide in water at 90°C (194°F). In the ensuing
hydrolysis reaction, VX would be destroyed, producing a liquid effluent (also called
hydrolysate) that consists primarily of the sodium salt of ethyl methyl-phosphonic acid (EMPA)
and the sodium salt of an amino thiol compound. The wash water used to decontaminate the
empty containers would be processed in a second neutralization reactor, which also receives the
hydrolysate from the drained agent reactor. There is little solid residue from this particular
process. After neutralization is complete, the hydrolysate from the second reactor would be
treated at an on-site SCWO facility. Two independent SCWO units would be operated side by
side to ensure redundancy so that in the event of maintenance of one, the second would be
operable.

The purpose of the SCWO is to convert organic compounds to carbon dioxide, water,
and inorganic salts. The hydrolysate produced during the neutralization step becomes the feed
to the SCWO process. The feed liquid is pumped to high pressure, about 21 MPa (about
3,500 psi), and heated to an operating temperature of about 650°C (1,200”F). The hydrolysate
is then fed to the SCWO unit where it is mixed with oxygen and water. The resulting
supercritical fluid is a very dense gas phase in which the salts produced during the oxidation of
the hydrolysate are insoluble while the organic components are soluble.

After the SCWO process is complete, the solids, liquids, and gases are cooled and
separated following pressure reduction. The liquid phase is sent to an evaporator/crystallizer.
Part of the evaporator overhead stream (approximately 5%) would be condensed and sent to the
existing on-site Federally Owned Treatment Works (FOTW!)  at NECD, and part (approximately
95 %) would be recycled as process water to the neutralization reactors. The solids from the
filter press would be shipped off-site to a treatment, storage, and disposal facility (TSDF). The
salts generated consist primarily of sodium sulfate and sodium phosphate. The gases from the
SCWO unit would be discharged to a cascade filtration system and then to the atmosphere.
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The Test and Evaluation Master Plan (TEMP) is the management document specifying
the requirements of the test program that must be satisfied during pilot testing proposed at
NECD (PMATA 1998). The total test program consists of a number of phases including:
(1) technical feasibility testing (TFT), (2) systemization, (3) production prove-out testing (PPT),
and (4) production qualification testing (PQT). The TFT phase of the VX neutralization/SCW
technology began in 1995 and is scheduled to be completed in September 2002. Systemization
of the proposed NECDF is scheduled to occur between August 2002 and August 2003. The
PPT is scheduled to be conducted from September 2003 through January 2004, with PQT to
immediately follow and continue through May 2004.

Technical Feasibility Testing. Phase 1 of the TFT program consisted of small-scale (up
to 5 liters) laboratory experiments and bench-scale (2 to 1 15liter reactor) experiments,
performed at the Edgewood Research, Development, and Engineering Center (ERDEC) at
Aberdeen Proving Ground, Maryland, and contractor facilities capable of working with neat
agent. The bench-scale testing results were critical to determining the alternative technology
selected for pilot testing (at the Milestone I/II decision, as described in Sect. 1.3.2). The testing
determined or confirmed reaction times, pressure, temperature, viscosity, heats of reaction,
effects of impurities, process variability, reactor configuration, mass transport, mixing
efficiency, destruction efficiency, process monitoring procedures, materials of construction,
and confirmation of pilot plant design. Phase 2 of the TFT, scheduled to occur from January
1997 (after the Milestone I/II decision) to September 2002, has or will collect, compile, and
evaluate all available data and work related to this area, identify data gaps, perform testing, and
produce VX hydrolysate for materials of construction testing and SCWO toxicity testing. Work
completed under TFT Phase 2 is scheduled to be performed at ERDEC and at the Chemical
Agent Munitions Disposal System (CAMDS) in Utah.

Systemization. The systemization phase refers to the period between construction
completion, including equipment installation/precommissioning,  and the commencement of
toxic operations. The intent of systemization is to ensure that chemical demilitarization plant
equipment and personnel are prepared to dispose of chemical agent in a manner consistent with
the program’s operational philosophy, which is to maximize the number of items processed
within a fixed operational window in a safe and environmentally sound manner. During
systemization, entire systems are tested individually with non-agent fluids to verify functionality
and conformance with operational requirements. Also, during this period, the workforce is
hired and trained, the laboratory is certified, operations and readiness inspections are
conducted, and support services are concurrently integrated with the plant processing
equipment operation. The final stage of systemization is the pre-operational survey to verify
readiness to proceed to agent shakedown operations (the PPT) and to provide independent
validation of the process. Systemization testing would occur at NECD.

Production Prove-Out Testing. The PPT phase would establish baseline operating
parameters with agent for individual process lines and the integration of the multiple lines. The
PPT will consist of pilot testing of a full-scale system with a reactor volume of 1,000 gallons
for the VX process. Results of the PPT would be used to establish destruction rates, verify
automation of ton container cleanout process, determine equipment availability, evaluate the
throughput of the full-scale system, and determine the ability to dispose of the hydrolysate in
accordance with all applicable environmental regulations. The PPT w be used to provide data
on the attainability of the critical performance characteristics prior to ilestone III (see
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Sect. 1.3.2). Following completion of the pre-operational survey, PPT will commence with
agent shakedown testing and will address and characterize reactor configuration, mass
transport, destruction efficiency, reaction times, pressure, temperature, viscosity, heats of
reaction, effects of impurities, and choice of reagents. Generated waste will be characterized to
ensure that it can be packaged and shipped to permitted waste management facilities for
treatment or disposal. Process monitoring and materials of construction will be tested and
evaluated. Prior to the start of chemical agent trials, the prototype reactor will be tested and
evaluated to confirm proper control and operation of all mechanical and electrical parts and
instrumentation and ensure that the reactor and process are safe to operate and test. Each
parallel process line will be tested at a low rate that is increased to a maximum rate. This
process will continue until all processing lines are tested at maximum rates at the same time.
Operational data will be gathered to evaluate the prototype reactor and reactions for ease of
operation, compatibility with full chemical protective clothing, maintainability, safety, human
factors and engineering, and overall design efficiency. The PPT will also test and evaluate
chemical agent-specific biomass reaction parameters of the chemical neutralization followed by
the SCWO process.

Production QuaIZcation  Testing. The PQT will consist of demonstrationlpost-
demonstration testing of a full-scale system and will follow successful systemization and PPT of
the facility. This test is designed to show that the facility will operate at the design operating
conditions and will meet environmental and regulatory requirements, as well as Army and
CWC treaty requirements concerning feasibility, safety, monitoring, and schedule. The
objective of PQT is to verify the capability of the selected technology and hardware
configuration to successfully and safely perform chemical agent detoxification operations as a
fully integrated system in compliance with a11 environmental regulations. PQT will demonstrate
that the full-scale facility will operate at the designed operating conditions while processing
agent. Upon completion of the demonstration test, the Army will continue with PQT. During
this time, data will be obtained to evaluate the treatment operations, equipment performance,
schedule, and the overall feasibility of the process technology to support a Milestone III
decision. As discussed in Sect. 1.3.2, the Milestone III decision will be a decision to either
continue with long-term operations or proceed with another technology.

Upon successful completion of the demonstration tests, the NECDF will continue to
operate both reactors at the demonstration test conditions until approval of the demonstration
test report by the regulators and subsequent issuance of a final operating permit. During this
post-demonstration phase of PQT, the NECDF will conduct reliability, availability, and
maintainabihty  analysis, shift data monitoring, and will continue process testing.

Quantities of Agent Destroyed. The amounts of agent VX to be destroyed during PPT
and PQT can be approximated as fohows.  At the start of toxic operations (i.e., in
September 2003), the NECDF would operate only a single processing line and would process
about 8 ton containers during the month. During the second month, two processing lines would
be operated with a combined throughput of about 37 ton containers for the month. The
processing throughput would increase in the third month, with each of the two lines processing
up to 45 ton containers per month. Pilot testing in subsequent months would involve both
processing lines, with each line operating at about 48 ton containers per month. This level of
throughput would continue through the eighth month of testing, which would also be the
completion of PQT. The max~um number of ton containers consumed during pilot testing
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would therefore be 615 (i.e., 8 containers for the first month, 37 for the second month, 90 for
the third month, and 96 per month for the final five months).

Table 2.3 provides information regarding the technical parameters and objectives for the
proposed pilot-testing of NECDF. Additional details regarding testing to be conducted during
the proposed action can be found in the TEMP (PMATA 1998).

2.2.2.1 Proposed site

The NECD installation formerly manufactured munitions, chemical weapons, and heavy
water. Its current mission is stockpile surveillance. The preferred site for the proposed NECDF
would be just west of the existing storage building (Building 144). This location is near the
former VX synthesis plant, about 1.0 km (0.6 mile) from the nearest site boundary.

Other sites on the installation were assessed but deemed inferior to the proposed site for
a number of reasons: the proposed site is closer to the stored stockpile, reducing on-site
stockpile transportation costs and risks; the proposed site is already cleared, thereby requiring
little or no habitat destruction; alternate sites on the installation are close to the habitat of
protected species (including Henslow’s sparrow, Indiana bat, ginseng, and goldenseal); and
alternate sites would require the development of more infrastructure (e.g., utilities and roads)
than the proposed site.

2.2.2.2 Primary process and process support buildings

Figure 2.3 shows the layout of the facilities at the proposed NECDF. The heart of the
disposal plant would be the chemical demilitarization building (CDB). The CDB would be a
two-story building with high bays that would house the toxic cubicle, where the drained agent
would be stored. The actual draining, cutting in half, and cleaning of the ton containers would
be undertaken in the Ton Container Cleanout  (TCC) facility. Other facilities in the CDB would
include the control room, the demilitarization protective ensemble (DPE) service area, a toxic
maintenance area for servicing contaminated equipment, a viewing gallery, a laboratory, and
storage areas.

The CDB would be supported by a process auxiliary building that would house chemical
mixing equipment, heat exchangers, utilities, chemical storage, and wastewater tanks; a filter
farm building (FFB) housing carbon filter banks, high-efficiency particulate air (HEPA) filters,
and air monitors; a utility building containing the plant air compressor, steam boilers, and
boiler water treatment equipment; a laboratory building for analysis of process solids and
liquids; a repair shop for the monitors that would detect the presence of airborne agent; and a
personnel and maintenance building housing a medical facility, offices, change rooms, a
lunchroom, a maintenance area, and communication facilities.
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Table 2.3. Critical technical parameters and performance objectiv~~d~~g  pilot te~g
of the Newport Chemical Agent Disposal Facility

Critical technical parameter/ performance objective Test
phase’

Technical objective or
~eshold/~dicaror

General population limit [72-hr time weighted average
t’J’J+‘A)l

Maximum agent concentration in areas with unprotected
workers

Maximum agent concentration in hydrolysate

Stack emissions agent (8-hr TWA)

Agent destruction efficiency

Mechanical pelfomance

Plant availabilityb

Agent processing rate (Ibs/day)

Total agent disposal (lbs)

PPT i;O.O00003  mg/m3

PQT
PPT

sO.OOGOO3  mg/m3

~0.00001  mg/m3

PQT
PPT

PQT
PPT

PQT
PPT

PQT

sO.00001 mg/m3

22O/?Lgll

12O/Lg/l

VX ~0.00001 mg/m3

VX ~0.00001 mg/m’

99.9999 %

99.9999%

PPT 50%/30%

PQT 70%/50%

PPT 4,500/2,700

PQT 6,300/4,500

PPT 346,500

PQT 576,000
‘PPT  = production prove-out testing, which is scheduled to occur from September 2003  to January 2004;

PQT = production qualification testing, which is scheduled to occur from January 2004 to May 2004.
bSince multiple combinations of plant availability and peak rate can result in an identical number of operating

days, plant availability and peak rates are not listed as critical technical parameters. It should be noted that the
evaluation of these parameters is necessary and will be conducted during both PPT and PQT to reduce the risk of not
meeting the required completion date of the program. Sufftcient  data will be collected and scored on equipment
failures and downtime such that estimate of availability and throughput rates can be evaluated.

Source: derived from PMATA (1998).
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The CDB structure and ventilation are being designed to control hazardous materials
and vapors within the building (SWEC 1997). The process area in the building would have a
negative pressure with respect to me outside environment to prevent the escape of vapors from
the building. Different air-ventilation zones in the CDB would be established according to the
anticipated degree of agent con~ination, and the zones would be separated by physical
barriers for agent confinement. Pressure differentiaIs  between zones wouId direct airffow from
zones of lower potential for agent contamination to zones of higher potential (i.e., a cascading
ventilation system). Building ventilation exhaust would be filtered in the FFB before being
discharged to the atmosphere.

The ventilation exhaust from all buildings would flow to the FFB, which would house a
pre-filter, two HEPA filters, and six carbon filters in series. Another two carbon filters would
be kept as spares. The HEPA filters would operate in series, and the first bank would be
adequate to remove 99.9999% of any possible incoming agent. After passing through the filter
train, the gas would be exhausted to a 30.5 m (100 ft) high, 2 m (6 ft) diameter stack to the
southwest of the building. Agent air monitors would be located after the first, second, and
fourth carbon filters. Two different types of agent monitoring systems, a MINICAMS” and a
depot area air monitoring system (DAAMS), would be employed at various places to detect any
chemical agent that might escape into the air in and around the proposed facility. The
MINICAMS” would be located in the exhaust stack from the FFB, in the FFB filter banks, and
in most rooms of the CDB. A DAAMS would be located outside the FFB and outside the
laboratory building, among other sites. Also, the ACAMS currently surrounding the storage
building would remain. These systems are described in more detail in Sect. 4.8 on monitoring.

A solid waste storage area with a shed roof and metal siding would be constructed to
contain over one thousand 55-gal drums of solid wastes such as 3X decontaminated’ DPE suits
and spent carbon filter beds.

The medical facility, located in the personnel and maintenance building (PMB), would
provide support in the event of an accident that could occur during handling, storage,
maintenance, surveillance, or demilitarization operations. Qualified medical personnel would
remain on-site for each operating shift and would be able to treat victims of an industrial or
chemical agent accident. A decontamination area would be located in the medical facility. An
ambulance dock would be available.

Bulk chemicals such as sodium hydroxide would be stored and handled inside the
process auxiliary building in bermed areas. Sodium hydroxide would be stored as 50% (by wt.)
solution in one 48. l-m3 (I2,690-gal) tank for use in the chemical neutralization process, in a
31.1 m3 (8,200 gal) tank as an 18-wt. % solution for use with the SCWO, and as a dilute 1%
(by wt.) solution in 41 .7-m3 (11 ,OOO-gal)  tanks for decontamination purposes. A 53 .9-m3
(14,200-gal) tank would hold heated water. A small tank would contain ethylene glycol for the
secondary cooling system.

‘“3X” is an Army specification for decontaminated items that must remain under the control of the U.S.
government. Technically, the air above the 3X decontaminated surface must contain less than 0.00001 mg/m3  of VX.
This is considered adequate decontamination to allow Army personnel to operate in the area without wearing
chemical agent protective garments.



A separate SCWO building would be constructed to house the process equipment. It
would contain the SCWO reactor, high-pressure pumps, heat exchangers, separatory
equipment, and off-gas pollution control devices. An evaporator/crystallizer for concentration
of liquid wastes would be located outside the SCWO building. Following the evaporator would
be a filter press which would dewater the solids in the evaporator bottoms (concentrate) in
preparation for shipment to an off-site TSDF. The evaporator overhead stream would be
condensed, and about 95% of the volume [76.5 Llmin (20.2 gpm)] would be recycled as
process water with the remainder [3 L/mm. (0.8 gpm)][ sent to the FOTW.

2.2.2.3 Roads

Approximately 5 km ( 3 miles) of roadway will be upgraded or constructed to provide
access to and emergency evacuation from the proposed facility. Existing roads would be used
for transporting construction equipment from the installation boundary to the site of the
proposed facility. These same roads would be used for removal of solid waste (hazardous and
nonhazardous) from the facility.

Ton container transport would be accomplished using forklifts. With the preferred
location, all transport of agent would occur within the high-security area. The transport
distance for any individual ton container would be less than 250 ft. A short, new forklift route
would connect the storage warehouse with the NECDF site; this concrete road would be
designed to withstand the weight of the ton container-laden vehicles.

Projected traffic densities resulting from operation of the proposed disposal facility are
given in Table 2.4. A parking lot would be constructed adjacent to the proposed Process
Support Building and Entry Control Facility on the west side of the site. The projected capacity
of the lot is approximately 250 vehicles.

Table 2.4. Projected on-site traffic densities (in number of round
trips/day) associated with the proposed Newport Chemical Agent

Disposal Facility
Site access Plant Plant NECDF

Type” roadbec roads’ ’ roadsb’c pxbgb,c

Type of pavement Asphalt Asphalt Concrete Asphalt

Vehicle
Group 1 700 150 150 80

Group 2 30 40 40 10

Group 3 10 20 20 50

‘Group l-passenger cars, panel trucks, pickup trucks; Group 2-two-axle trucks,
forklifts under 6000 Ib.; Group 3-three-,  four-, five-axle trucks: forklifts 6000 to 10,ooO  lb.

%aximum  single-axle load is 18,000 lb; maximum tandem-axle load is 32,OOO  lb.
‘Round trips per day.
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tilities and suppo

This section outlines the utilities and support facilities that would be required by the
proposed facility. Table 2.5 presents a summary of the estimated utility requirements.

Water. Water is required to support the disposal process, fire, and personnel needs.
NECD currently obtains its water from Ranney wells along the Wabash River. These wells
provide sufficient capacity to support the proposed disposal facilities.

Natural gas and diesel fuel. Natural gas would be the primary fuel of the hot water
boilers for process steam and building heat. It would be supplied to the facility by an existing
pipeline. The specific route that the extension would take has not yet been determined. A
natural gas metering and regulating station would also be required.

Table 2.5. Approximate utility demands for the proposed
Newport Chemical Agent Disposal Facility

and support facilities
Utility Usage

Process water
Average
Peak

223 m3/day (59,040 gal/day)
6.4 m3/min (1,681 gpm)

Potable water
Average
Peak

42 m3/day (11,185 gal/day)
2.0 m3/min (523 gpm)

Fire water
Peak 4.4 m3/min (1,160 gpm)

Sanitary sewer
Average
Peak

46 m3/day (12,510 gal/day)
2.8 m3/min (740 gpm)

Natural gas
Average
Peak

14,190 m3/day (501,100 scfd)
1124 m3/h (39,700 scfh)

Fuel oil’
Average
Peak

3.6 m3/day (962 gal/day)
1.5 m3/h (406 gal/h)

Electricity
Average
Peak

10.0 mVA
13.3 mVA

“Fuel oil is required for the emergency generators.
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Diesel No. 2 would fuel the emergency power generators that would serve as a backup
for process steam, building heat, and for SCWO start-up. Diesel fuel would be delivered to the
facility by tank truck and piped to the on-site storage tank. The diesel fuel tanks would be
located in the fuel storage area outside the utility building (see Fig. 2.3) and would have a
protective roof and containment dikes sized to contain more than the contents of the largest
tanks.

Electric power. The existing electrical distribution system for NECD has sufficient
capacity to support the proposed disposal facility. An existing 69-kV line would be extended to
power a new 69-kV to 4.16-kV substation. The new site normal load is estimated at lo-MVA
normal load. A 15-MVA line would be required.

Wastewater treatment. The existing NECD wastewater treatment plant is considered
to be adequate to support the proposed disposal facility (see Sect. 2.2.3.4). This wastewater
treatment plant is permitted under the National Pollutant Discharge Elimination System
(NPDES), and is designated an FOTW. The plant can treat a maximum of 49,000 gal/d
(185 m3/d) and discharges to a 3-h (2-mile) long, 0.3-m (13-in.) diameter force main which
empties to the Wabash River as shown in Fig. 2.1. Effluent from the SCWO evaporator would
be fed to this treatment facility.

Storm water drainage. A site storm water drainage system is being designed to dram
to a common point outside the fence around the disposal facility. Approximately 2.7 ha
(6.6 acres) on the southern portion of the proposed site would be cleared of deciduous trees for
the construction of the detention basin. The stormwater detention basin would have a surface
area of approximately 0.4 ha (1 .O acre) and would be up to 4.6 m (15 fi) deep, with a
minimum capacity of 4 acre feet.

Support facilities. No existing buildings would be converted to warehouses for the
facility. The fire service and potable water storage systems and pumps housed in the existing
water reservoir building would be used.

2.2.3 Detailed Process Description

The disposal process (Fig. 2.2) to be pilot tested at full scale involves four main steps:
(1) punching, draining, and washing of the ton containers; (2) chemical neutralization of the
VX agent; (3) on-site SCWO; and (4) management of waste materials that would remain after
processing. These four steps are briefly described below. Table 2.6 provides a general
summary of resource requirements for the neutralization/SCWO processes. A more detailed
description of the process is provided in SWEC (1997).

2.2.3.1 Punching, draining, and washing

In the TCC area, the ton containers would be punched and drained in a manner
consistent with Army experience at the Johnston Atoll Chemical Agent
(JACADS) (MITRE 1989). After punching and draining, the containers would be cut into two
pieces around the circumference using a technique to avoid the production of excess metal
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Table 2.6. Summary of unit operations and material inputs
required for each process configuration

Unit oneration Material inuuts

Ton container drain and cleanout

Neutralization reaction

ton containers, agent, water, steam, air

agent, water, sodium hydroxide

Supercritical water oxidation neutralization reactor hydrolysate, utilities, and
pure oxygen

shavings. The sections would be washed and rinsed with hot water and then steam and air dried
to decontaminate them to a 3X level. The washing operation would generate an agent-
contaminated off-gas that would be condensed, scrubbed with caustic, carbon filtered, sent to a
plenum chamber, and fmlly vented to the CDB exhaust. The off-gas condensate would be
recycled to the washing operation. After drying, the containers would be packed in bags and
shipped to Rock Island Arsenal in Illinois for smelting.

All of the wash water would be recycled except for a side stream which would be sent
to a TCC effluent tank to await pumping to a neutralization module. One 2,500-L (660-gal)
holding tank and one 5,375-L (1,420-gal) surge tank would store drained agent from the ton
containers until the agent would be transferred to the neutralization reactor. The surge tank
(normally empty) would be located adjacent to the agent holding tank to serve as an emergency
backup in the event of failure or overflow of the holding tank. The two tanks would be
provided with secondary containment in the event of a leak, that is a bermed area would exist
that could contain the entire contents of the tanks.

2.2.3.2 Chemical neutralization

The chemical neutralization process would use two process lines, each with two
neutralization reactors operating in series, and related equipment such as pumps, sampling
apparatus, and heat transfer equipment. The general arrangement and ffow of material are
shown in Fig. 2.4. The pure liquid agent from the punch and drain operation and the wash
solution from the ton container washing and steam drying operation (called TCC effluent)
would be treated as follows. A portion of TCC wash solution containing small amounts of agent
would be mixed with 50% sodium hydroxide solution until a concentration of 20.4 % sodium
hydroxide is achieved. This 20.4% sodium hydroxide solution would be added to the first
neutralization reactor and then pure liquid agent would be added. The contents of this reactor
would be heated, mixed, and recirculated for PO min at 90°C (194°F) under an atmosphere of
nitrogen gas at 0.04 mPa (6 psig) above atmospheric pressure to prevent any air in-leakage.
The agent would be converted to relatively non-toxic organophosphorous compounds.
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The neutralized agent solution from the first reactor would then be pumped to a second
reactor and mixed with an approximately equal portion of TCC wash solution (the portion of
TCC wash solution not used above to mix with me 50% sodium hydroxide solution). No
additional sodium hydroxide would be used in the reaction, but otherwise the process would be
conducted in the same way as in the first reactor.

A heat transfer system would be maintained to provide heating to the process reactors
and to maintain a barrier between the reactors and the process water system. If a leak occurre
in the heat transfer system, the heat transfer fluid (water) would be designed to leak into the
process reactors because of the higher pressure [2.13 MPa (310 psig)] in the heat transfer
system. Any possible leakage of agent to the heat transfer system would be further contained in
the toxic control area because there would be no connection between the system and the
process water system.

After the neutralization treatment in the second reactor, the product solution
(hydrolysate) would be sampled to determine the degree of agent destruction. If the agent VX
concentration is less than 20 parts per billion (ppb), the hydrolysate would be sent to the next
treatment step. If the agent VX concentration is greater than or equal to 20 ppb, the hydrolysate
would be kept in the neutralization reactor for further processing. The 20-ppb concentration
value represents the agent VX method detection limit (MDL). The MDL, as specified in
Appendix C of 40 CFR 425, is defined as the minimum concentration of a substance that can
be identified, measured and reported with 99% confidence that the concentration is greater than
zero. For the purpose of classifying the process effluent as non-hazardous under RCRA,
concentrations below 20 ppb are considered to represent the absence of agent VX.

2.2.3.3 Supercritical water oxidation

A SCWO facility would process the neutralization hydrolysate. The combined
hydrolysate liquids produced from the treatment of agent VX and TCC would be processed
together in the SCWO.

The SCWO treatment would occur in a single flow-through supercritical water reactor
as depicted in Fig. 2.5. The hydrolysate feed would be piped from the hydrolysate holding tank
to the SCWO building where it would be mixed with a small amount of deionized water and
recycle water from the evaporator condensate, pumped to high pressure, heated, and
simultaneously mixed with gaseous oxygen and fed to the SCWO reactor. The reactor would
operate at approximately 650°C (1,200”F) and 24.1 MPa (3,500 psi) pressure, at which point
the total organic carbon content of the hydrolysate would be destroyed with greater than 99%
efficiency in less than 1 min. (SWEC 1997). After the feed material has reacted, it would be
quenched with cool water, further cooled in a heat exchanger, and reduced in pressure.
Separations of liquids and gases would then be performed. The gas would be collected in a
tank, analyzed, and recycled to the reactor if it is found to be above a certain specified
concentration of contaminants. If not, the gas would be mixed with SCWO building ventilation
air in a plenum chamber and exhausted through a cascading carbon filter system prior to
discharge to the atmosphere. The liquid waste would be concentrated by evaporation and the
concentrate sent to the NECD on-site sewage treatment plant. The solids from the SCWO
operation and the water treatment plant sludge would be sent off-site to a permitted TSDF for
permanent disposition.
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Solids to TSDF

ig. 2.5. Detailed description of supercritical water oxidation process. Source: SWEC 1997.



2.2.3.4 Waste management

Wastes from the proposed facilities would include gaseous emissions, solid wastes,
sludge wastes, salt wastes, and liquid wastes. The approach taken by the Army to calculate the
volumes and concentrations of gaseous emissions, solid wastes, and process liquid effluents
follows the philosophy suggested by US EPA guidance on the characterization of atmospheric
emissions-if me facility has not been built, if similar facilities have not been built, if no similar
facility exists, and if no appropriate emission factors exist, use an engineering evaluation of the
facility. Thus, the concentrations and volumes were derived from the following: mass/material
balance, energy balance, design information, applicable method detection limits (MDLs),
theoretical chemistry, process calculations, and design requirements/specifications. The specific
values were obtained from the RCRA Part B permit application (NECD 1998) and the NPDES
permit application (CHPPM 1998). Table 2.7 summarizes the waste streams for each process
configuration. Additional details are provided in the discussion below.

Gaseous emissions. The types and quantities of emissions to the atmosphere are
discussed in detail and analyzed in Sect. 4. Emissions would originate from the TCC

Table 2.7. Summary of waste streams and quantities of each process
component of the proposed action”

Waste quantity (kg/1000 kg

Gaseous emissions
Ton container
clean-out and neutralization

SCWO

Liquid wastes
SCWO aqueous effluent

Solid wastes
Ton containers, valves,
plugs, and metal cuttings

Activated carbon

filter through carbon before
atmospheric discharge

filter through carbon before
atmospheric discharge

1,736

660

to NECD Wastewater
Treatment Plant

1,340

to Rock Island Arsenal for 935
smelting L

to TSDP (land~ll) 2.0

to TSDP (landfill) 1,510 \
brine
‘TSDF = treatment, storage, and disposal facility permitted under the Resource Conservation and Recovery

Act.



operations, the hydrolysis reaction, filtered ventilation from process areas, and the SCWO. The
NECDF would not constitute a major source of hazardous air pollutants according to the Clean
Air Act Amendments of 1990 because it would emit less than 10 tons per year of any one
hazardous air pollutant and less than 25 tons per year of total hazardous air pollutants.

Gases from the neutralization and the hydrolysate tank room each would go to a
separate plenum and then to the CDB ventilation exhaust system. The CDB ventilation exhaust
would be sent to the FFB, with an additional bank of 6 carbon bed filters, and finally to me
atmosphere via a 1.9 m (6 ft) diameter stack outside the FFB at an elevation of 30.5 m (100 ft).
The exhaust from the SCWO air would also be carbon filtered by two carbon beds in series but
exhausted through a separate stack [a 0.5 m (1.5 fi) diameter stack at an elevation of 24 m
(80 ft)] and would not flow through the FFB. ,The two carbon beds in series are each designed
to remove total organics  with 95 % efficiency in normal operations.

Activated carbon filtration is an accepted method of removing hydrocarbon and similar
organic chemicals from air and gas streams. It is commonly used in petrochemical industries,
and it is the preferred method for treatment of ventilation airflows in chemical weapons
facilities. Fixed-bed activated carbon filters have been used effectively in this capacity by the
CSDP for several years. Because complete agent destruction would occur during the
neutralization and scrubbing processes, these activated carbon filter units would be
incorporated as an additional safety feature to further preclude the potential for a chemical
agent release. If breakthrough of a hazardous air pollutant is detected in the first of a series of
charcoal beds, vent gas would be redirected to one of two backup beds, and the spent bed
replaced.

The filtered exhaust gases would be monitored continuously for agent. Carbon filter
replacement would be rigorously controlled to protect the workers and to prevent release of
agent. Table 2.8 is a list of predicted (calculated) chemical constituents of the gaseous stream to
be discharged to the atmosphere. These data apply to emissions from the filter farm which
services the toxic areas, the SCWO filter which services the SCWO, and the boiler which
provide utilities to the pilot plant.

Solid wastes. Large amounts of solid wastes would be generated from the ton container
cleaning operations (e.g., the ton containers, valves and plugs, and metal shavings from the
cutting operations). Up to 615 ton containers (about 36% of the total NECD inventory) may be
processed during the pilot testing. Assuming the weight of an empty ton container is 636 kg
(1,400 lb), approximately 390,000 kg (860,000 lb) of total metal wastes would be generated
and sent to Rock Island Arsenal for smelting and recycling. Another source of solid waste
would be DPE suits, which would first be decontaminated, then packed in 55-gal drums for off-
site disposal at a RCRA-permitted TSDF. Spent carbon filters from the gaseous vent system
would also be a source of solid waste. It is possible that carbon filters may be reactivated.

Empty decontaminated ton containers would be transported off-site by truck and/or rail.
A new storage building would be designed to hold a go-day volume of waste DPEs and spent
carbon filters. If solid wastes were transported by truck, up to six trips would be required each
day depending on the inventory of wastes. Table 2.9 is a list of predicted (calcul&ted) chemical
constituents of the process solids that would be disposed at an off-site RCRA-permitted TSDF.
The process solid waste stream is primarily evaporator/crystallizer brine that would total
approximately 634,000 kg (1,400,OOO lb) during pilot testing.
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Table 2.8. Calculated gaseous emissions from the proposed faciIity

Emission
Filter Farm Discharge

60% at 85”F, 0.0156 lb/lb dry air) 153,120

Air (96,000 acfm @ 0.071 lb dry air) 9,815,040

Total organic compounds <0.18

Total 9,968,160

SCWO Gaseous Effluent Filter Discharge

Water (RX. 60% at 85”F, 0.0156 lb/lb dry air) 9,144

Excess oxygen 10,487

Carbon dioxide 16,231

Nitrous oxide 739

Air (6,000 cfIn @ 0.071 lb/f? (dry air) 586,080

Total organic compounds (TOC)’ < 0.0031

E~uen~

Flue gas cornposition for natural gas Peak firing rate = 1,378 lb/h

Carbon dioxide (CO,) 85,656

Water (F&O) 75,404

Sulfur dioxide (SO3 6.6

Nitrogen (NJ 437,873

Oxygen (0,) 12,670

Total 611,610

Flue gas composition for No. 2 diesel~e~ Peak firing rate = 1,490 lb/h

Carbon dioxide (CO,) 116,568

Water (W,O) 48,624

Sulfur dioxide (SO3 48

Nitrogen (NJ 433,416

Oxygen OJ 12,024

“Laboratory analyses were conducted for approximately 50 different volatile organic compounds
(VOCs).  Of these VOCS, only 5 were detected and at very low concentrations. Acetonitrile, 2-butanone, carbon
disulfide, and vinyl acetate were detected at concentrations ranging from 9 to 41 parts per billion (ppb). The most
prominent VOC was acetone which was present at 41 ppb.
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Table 2.9. Calculated process solid wastes from the proposed facility

Constituents
Concentration’ Daily rateb

(mg/kg except as noted) (lb/day)

Hz0 37.13%

TOCC 39

Chlorine 1570

Nitrite-Nd 1147 [349]

Nitrate-Nd 1475 [333]

Bromide 58.3

Phosphate-Pd 258,380 [84,300]

Sulfate 182,000

& ND (0.25)

Al 9.14

As ND (0.25)

B 44.7

Ba 1.35

Be ND (0.25)

Bi ND (0.25)

Ca 6.50

Cd ND (0.25)

c o ND (025)

Cr 2.8

c u 0.486

Fe ND (1)

Hg 0.011

K 160

La ND (0.25)

Li 3.24

Mg ND (0.25)

Mn ND (0.25)

MO 0.605

Na 18,800

Ni ND (0.25)

5116

0.538

21.66

15.82

20.35

0.804

3565

2511
-

0.126
-

0.617

0.0186
-

-

0.090

-

0.039

0.0067

0.002

2.207
-

0.0447

0.0083

259
-
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Table 2.9 (continued)
Concentration’

Constituents
Daily rate6

(mg/kg except noted) (lb/day)

P 91,400 1261

Pb ND (0.25)

Pd ND (0.5)

S 72,300 997.5

Sb ND (0.25)

Se ND (1)

Si 565 77.95

Sn ND (0.25)

Sr ND (0.25)

Th ND (0.5)

Ti 1.36 0.0188

Tl ND (1.25)

U ND (10) -

V ND (0.25) -

W ND  (1)

Y ND (0.25) -

Zn ND  (2) -

Zr ND (0.25) -

“‘ND” denotes that this constituent was not detected to the limit of the analytical method used. The
methods detection limit appears in parentheses.

bDaily  rate based on 6 ton containers per day effluent flow of 13,789 lb/day.
‘Preliminary testing of the process solid effluent indicates that ethyl methyl phosponic  acid (EMPA),

methyl phosphonic acid (MPA), and VX-thiols could be present and would contribute to the total organic carbon
(TOC) content.

‘These constituents are reported exclusive of oxygen. Nitrite amount = N x 3.286. Nitrate amount =
N x 4.429. Phosphate amount = P x 3.065. The “as reported” values for N and P alone appear in brackets.
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Sludge wastes. Sludge wastes would be generated during the waste water treatment in
the NECD FOTW. This waste would be handled in a manner consistent with current NECD
FOTW practices.

Liquid wastes. Liquid wastes generated from the NECDF would include process water
and nonprocess water. The former would consist of the liquids generated from the
neutralization of agent. The latter would consist of sanitary sewage, used boiler water, and
other waters that had not been in contact with any contaminated  areas.

The total liquid generated from on-site SCWO and evaporation would be approximately
115,000 kg/day (250,000 lb/day); of this amount, approximately 95 % would be recycled and
used in the process and 5 % would be sent to the existing NECD FOTW. Here it would be
treated and discharged to the Wabash River. Table 2.10 is a list of predicted (calculated)
chemical constituents of the liquid stream discharged to the Wabash River. Sanitary sewage
from the disposal facility would also be handled by the existing NECD Treatment Plant.

2.2.4 Maturity of the Disposal Technology

Agent VX has been neutralized by mixing with hot sodium hydroxide solution and
prepared for SCWO in 114-L (30-gal) batches containing 25 to 30 kg (55 to 66 lb) of agent per
batch at the Edgewood Research and Development Engineering Center (ERDEC) of Aberdeen
Proving Ground. In a number of tests, destruction efficiency for VX of greater than 99.9999 %
has been achieved within 120 min. In addition, bench-scale operations have been conducted
with 1-L (0.26-gal)  reactors in which 265 g (0.58 lb) of agent were destroyed in a batch. A
total of about 351 kg (773 lb) of VX has been neutralized and 3,178 kg (7,000 lb) of
hydrolysate produced which has been shipped off-site to a TSDF. In bench-scale testing, it has
been demonstrated that the ton containers can be decontaminated to 3X levels.

The ton container punch and drain station is essentially identical to the JACADS system
(MITRE 1989). The decontamination technique (i.e., the cutting and cleanout of ton container
valves) used for the punched and drained ton container is new.

GA Technologies of San Diego, California, performed tests of the SCWO process
using actual VX hydrolysate generated at ERDEC. Tests were conducted for a maximum
duration of 8 h at approximately 600°C (1,112”F) wall temperature. Destruction efficiencies
for total organic carbon ranged from a low of 98.4% in one test to 99.9% in 3 of 7 tests.
Though salt deposition was a problem, with extended operation the salt mass balance appeared
to reach a steady state. The samples of hydrolysate were characterized by the Southwest
Research Institute (SwRI) in San Antonio, Texas.

2.2.5 Schedule and Labor Requirements

Construction of the NECDF is scheduled to begin in December 1999 and end in
2002. The systemization test would last approximately 1 year. The PPT would begin in Narch
2003 and last 140 days. The PQT would conclude pilot testing and last about 140 days.

During construction, the average construction work force is expected to be about 400.
The NECDF would be a government-owned, contractor-operated facility. The estimated work
force needs during pilot testing is not expected to exceed 400 total personnel.
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Table 2.10. Process liquid effluents from the proposed facility

(a) Compounds detected in evaporator distillate
SCWO Duplicate Larger value of

effluent as Evaporator evaporator evaporator
received at distillate as sent distillate as sent distillate as sent
eyp;fy to FOTW to FOTW to FOTW

Constituent (mg/L) @M-J h-w/L)

O-phosphate 4100 0.31 NA 0.31
nitrite (N02/N) 21 0.06 NA 0.06
ammonia (N) <O.l 0.3 NA 0.3
T. phosphorus 4,800 0.03 NA 0.03
TSS 600 2 NA 2
boron 0.0598 0.0187 0.0115 0.0187
calcium 12.2 0.218 0.216 0.218
iron 0.0774 0.0106 0.0193 0.0193
silicon (silica) 3 . 5 7 0.061 0.0853 0.0853
sodium 9040 0.139 0.147 0.147
titanium 2.23 0.043 1 <0.0007 0.0431
aluminum 0.0667 0.0251 0.0145 0.0251
antimony <o.G0075 <0.000075 O.oooo86 0.OooO86
barium 0.0142 O.ooO23 0.00043 0.00043
chromium 0.0152 0.00096 0.0012 0.0012
copper 0.144 0.00058 0.001 0.001
lead 0.011 0.0014 0.0019 0.0019
manganese 0.0116 0.0041 0.0056 0.0056
mercury - low level 0.000058 0.0000469 NA 0.0000469
molybdenum 0.0425 0.00022 0.00053 o.oOOs3
nickel 0.0674 o.ooo29 0.001 0.001
selenium 0.0078 0.00052 0.00041 o.OOos2
vanadium 0.0024 0.00011 <o.o001 0.00011
zinc 0.261 0.0108 0.0071 0.0108
acetone’ 0.019 0.027 0.032 0.032
carbon disulfide <O.oOl 0.0016 0.0015 0.0016
bis(2-ethylhexyl)phthalate’ 0.018

“Likely contaminants from instrumentation.
NA = not available

0.21 0.21 0.21
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Table 2.10 (continued)

(b)  Compounds  screened  for but not detected  in evaporator distillate

Constituent

chloride
fluoride
nitrate (N03/N)
bromide
TOC
T. sulfide (S)
magnesium
potassium
tin
mercury
arsenic
beryllium
cadmium
cobalt
silver
thallium
1,1,  I-trichloroethane
1,1,2,2-tetrachloroethane
1,1,2-trichloroethane
1 , 1-dichloroethane
1, I-dichloroethylene
1,2-dibromo-3-chloropropane
1 ,Zdibromoethane
1 ,Zdichlorobenzene
1,2-dichloroethane
1,2-dichloropropane
1,3-dichlorobenzene
1,4-dichlorobenzene
2-butanone
2-hexanone
4-methyl-2-pentanone
acrolein
acrylonitrile
benzene

Method
detection
limit for

constituent
OwdL)

1.0
0.1

0.05
0.05

1
1

0.015
0.019
0.038

0.ooo11
o.ooo12
0.00023
o.ooo13

o.GGoo71
o.oooo9

O.oooo68
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.00s
0.005
0.00s
0.010
0.005
0.001

Constituent

Method
detection
limit for

constituent
(w/L)

sulfate (SO,) 1.0

T. cyanide 0.01
phenols 0.01
sulfite (SO,) 1
chloromethane 0.001
cis-1,2-dichloroethene 0.001
cis-1,3-dichloropropene 0.001
dibromochloromethane 0.001
ethylbenzene 0.001
methylene chloride 0.002
styrene 0.001
tetrachloroethene 0.001
toluene 0.001
trans-1,2-dichloroethene 0.001
trawl  ,fdichloropropene 0.001
trichloroethene 0.001
vinyl chloride 0.001
T. xylenes 0.001
1,2,4,5-tetrachlorobenzene 0.00s
1,2,4-trichlorobenzene 0.00s
1,2-biphenyl  htdrazine 0.005
2,2’-oxybis(  1-chloropropane) 0.005
2,4,S-trichlorophenol 0.020
2,4,6-trichlorophenol 0.005
2,4-dichlorophenol 0.005
2,CdimethylphenoI 0.005
2,4-dinitrophenol 0.020
2,4-dinitrotoluene 0.005
2,6-dinitrotoluene 0.00s
2-chloronaphthalene 0.005
2-chlorophenol 0.00s
2-methlynaphthalene 0.005
2-methyl phenol 0.005
2-methyl-4,6-dinitrophenol 0.020
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Table 2.10 (continued)

) ~ornpo~~ screened for but not detected in evaporator ate

Constituent

bromodichloromethane
bromoform
bromomethane
carbon tetrachloride
chlorobenzene
chlorobromomethane
chloroethane
chloroform
4-methyl phenol
4-nitroaniline
4-nitrophenol
acenaphthene
acenaphthylene
anthracene
benzidine
benzo(a)anthracene
benzo(a)pyrene
benzo(b)fluoranthene
benzo(ghi)peryIene
benzo(k)fluoranthene
bis(2-chIoroetboxy)methane
bis(2-chloroethyI)ether
butylbenzyIphthalate
carbazole
chrysene
di-n-butylphthalate
di-n-octylphthalate
dibe~o(~)an~racene
dibenzofuran
diethylphthalate
dimethyiphthafate
fluoranthene
fluorene
hexachlorobenzene

Method
detection
limit for

constituent
(mg/L)

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.00s
0.020
0.020
0.005
0.005
0.005
0.020
0.005
0.00s
0.00s
0.005
0.005
0.005
0.005
0.005
0.00s
0.005
0.00.5
0.ou.5
0.005
0.005
0.005
0.005
0.00s
0.005
0.00s

Constituent

Method
detection
limit for

constituent
(mg/L)

2-nitroaniline 0.020
2-nitrophenol 0.005
3,3  ’ -dichIorobenzidine 0.005
3-nitroaniline 0.020
4-bromophenyl  phenylether 0.005
4-chloro-3-methylphenol 0.005
cl-chloroaniline 0.005
4-chlorophenyl  phenylether 0.00s
phenol 0.005
pyrene 0.005
aldrin 0.00001
alpha-BHC 0.00001
beta-BHC O&Q001
delta-BHC 0.00001
gamma-BHC(lindane) o.oooo1
gamma-chlordane O.OoOOl
alpha-chlordane 0.08001
4,4’-DDD o.cQOO2
4,4’-DDE o.ooOO2
4,4’-DDT 0.00002
dieldrin o.oOOO2
endosuIfan I 0.00001
endosulfan II o.OoOO2
endosulfan sulfate o.OoOo2
endrin o.OOoO2
endrin ketone 0.00002
endrin aldehyde 0.00002
heptachlor 0.00001
heptachior epoxide O.oOOOl
methoxychlor 0.0001
toxaphene 0.001
aroclor-1016 0.8002
aroclor-1221 0.0004
aroclor-1232 o.ooo2

.
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Table 2.10 (continued)

h) Comuounds  screened for but not detected in evaDorator  distillate
Method Method

detection detection
limit for limit for

Constituent constituent Constituent constituent
(mg/L) 0W-J

hexachlorobutadiene 0.005 aroclor- 1242 0.0002
hexachlorocyclopentadiene 0.005 aroclor- 1248 0.0002
hexachloroethane 0.005 aroclor-1254 0.0002
indeno (1,2,3-cd) pyrene 0.005 aroclor- 1260 0.0002
isophorone 0.005 chloroacetic acid 0.025
n-nitrosodi-n-propylamine 0.005 fluoroacetic acid 0.025
n-nitrosodiphenylamine 0.005 EMPA 0.025
naphthalene 0.005 MPA 0.050
nitrobenzene 0.005 V X 0.010
pentachlorobenzene 0.005 DEMP 0.050
pentachlorophenol 0.020 DIAEM 0.050
phenanthrene 0.005 RSSR 0.050
RSCCSR 0.050 CDI 1
RSCCSH 1 BIS 1
PH 1 EA-2192 1
JZMPSH 1 ethanol 1
DIPA 1

Source: U.S. Army Center for Health Promotion and Preventive Medicine, 1988, Appendix B. Evaporator
Distillate Test Data Summary, DRAFT National Pollutant DiScharge  Elimination System Permit Application for the
Department of the Army Newport Chemical Depot Newport Chemical Demilitarization Facility, Aberdeen Proving
Ground, MD (March 16, 1998).

2.2.6 Future Use, Dismantling, and Closure

The proposed pilot testing of the NECDF would involve the destruction of about 36%
(615 ton containers) of the total NECD inventory (1,690 ton containers). The fate of the entire
NECD inventory-as related to the national stockpile disposal program-is beyond the scope of
this EIS; however, in the event that pilot testing is successful, the use of the NECDF for
destruction of the total NECD inventory would be considered. Because such a decision would
depend on the results of pilot testing, additional NEPA documentation would be required to
address the use of the NECDF for disposal of the entire NECD inventory of VX-filled ton
containers.

Public Law 99-145 requires chemical stockpile disposal facilities to be dedicated solely
to the disposal of chemical agents and munitions. If the NECDF were eventually used for
destruction of the entire NECD inventory, then the facilities would be dismantled and closed at
the completion of the destruction campaign. Final closure requirements would result in removal
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and decontamination of process equipment, structures, soils, or other materials containing or
contaminated with hazardous waste or hazardous constituents. Closure requirements will be
defined in the RCRA permit issued for the NECDF. The types of wastes generated during
closure would be expected to include the same types of wastes generated during plant
operations.

If a decision is made to propose using the NECDF to destroy the entire NECD
inventory of agent VX-filled ton containers, future NEPA documentation would address
potential environmental impacts from dismantling and closure. It is premature to address such
impacts in this EIS.

2.3 THE NO-ACTION ALTERNATIVE

The no-action alternative for this EIS is not to build the proposed facility to pilot test
the neutralization/SCWO process, and therefore, to continue to store the agent VX stockpile at
NECD. Under the no-action alternative, research and development of the neutralization
followed by SCWO process would not be pursued further.

The no-action alternative is addressed as required by CEQ regulations, even though its
implementation is precluded by Public Law 99-145. It should be noted that for the purpose of
the analyses presented in this EIS the no-action alternative is limited to activities related solely
to the continued storage of the agent VX inventory at NECD. As such, the no-action alternative
is open ended in that the eventual fate of the NECD inventory is not included in this definition
of no action. The analyses of continued storage do not include the continued aging of the ton
containers, nor do the analyses include the risks or potential impacts of whatever disposal
process(es)  may eventually be implemented to dispose of the NECD inventory.

It is assumed, for the purpose of comparing the impacts of this alternative with those of
the proposed action, that existing Army storage procedures would be followed during the
period of continued storage, including surveillance and inspection activities as described in
Sect. 2.1.3.

The stockpile is currently stored in compliance with Army regulations (i.e., agent VX
must be stored in a manner that protects human health and the environment). These
requirements would continue to be met under the no-action alternative. The principal hazards of
continued storage involve possible accidental releases of agent that could result from
(1) activities associated with ton container surveillance and inspection {Sect. 2.1.3) and with the
treatment of leaking ton containers (Sect. 2.1.4) and (2) external events (e.g., natural hazards,
such as earthquakes, tornadoes, meteorite strikes, and airplane crashes) that could affect the ton
containers in storage.

Under the no-action alternative, monitoring for the presence of chemical agent vapor in
the Building 144 would continue. Monitoring capabilities and practices could be enhanced as a
result of improvements in i~t~mentation  and safety standards derived through ongoing studies
supporting the CSDP.



2.4 SUMMARY COMPARISON TENTIAL  IMPACTS AMOS
ALTERNATIVES

This section provides a comparative summary of impacts of alternatives, which are
addressed in greater detail in Sect. 4. Two alternatives are examined in this section: the
proposed action (i.e., full-scale pilot testing of the NECDF, as described in Sect. 2.2) and the
no-action alternative (Le., continued storage and maintenance of agent VX at NECD, as
described in Sect. 2.3).

Impacts of construction, routine operations, and accidental releases of agent VX are
summarized for both alternatives in Table 2.11. This EIS considers impacts to human health,
socioeconomic resources, air quality, land and water resources, ecological resources, and
cultural resources. Accidental releases of agent VX during pilot testing of the NECDF or
continued storage of the stockpile would be unlikely, but could result in appreciable adverse
impacts. The worst-case accident for the proposed action would be an aircrash involving two
ton containers of agent VX awaiting processing, resulting in a fire, with a zone of potential
impact (lethal hazard distance) extending to 8.5 km (5.3 miles). The worst-case accident for the
no-action, continued storage alternative, on the other hand, would involve an earthquake or an
aircrash, with each of these events having an ensuing fire involving the entire inventory of
agent VX stored in Building 144; either of these accidents could have a zone of potential impact
extending beyond 100 km (62 miles). For the proposed action, there could be as many as
50 off-post fatalities under worst-case meteorological conditions, whereas there could be as
many as 18,500 off-post fatalities resulting from the worst-case accident for the continued
storage alternative. Other, less catastrophic accidents are also possible for both the proposed
action and continued storage alternatives. For the proposed action, spills of hydrolysate onto
land surfaces are expected to result in only minor impacts assuming proper and prompt
decontamination procedures; for the continued storage alternative, minor accidents should
likewise result in minor impacts assuming proper and prompt decontamination procedures.

With the exception of an accident, continued maintenance and storage of the agent VX
stockpile would have only minor environmental impacts.

Construction of the NECDF is expected to have only temporary and minor impacts to
land and water resources, air quality, ecology, and socioeconomic resources. There will be a
small to moderate impact to the local transportation network (i.e., the intersection of the NECD
gate and State Road 63) as workers commute to and from the proposed facility.

Routine pilot testing of the NECDF would generate filtered process effluent. Estimated
concentrations of process effluent discharged to the Wabash River are not expected to adversely
affect water quality, aquatic biota or humans exposed to the effluent through dermal (skin)
contact. Significant adverse human health impacts are not expected. Impacts to threatened and
endangered species, including various freshwater mussels, the Indiana bat, and the American
bald eagle, from exposure to the process effluent are unlikely. Impacts to land, air quality, and
socioeconomic resources are expected to be minor from routine pilot testing of the NECDF. As
during the construction period, there will be a small to moderate impact to the local
transportation network (i.e., the intersection of the NECD gate and State Road 63) as workers
commute to and from the proposed facility during its operating period.



Table 2.11. Comparison of environmental impacts among alternatives

Potentially
affected
resource

Proposed action (i.e., neutralization followed by on-site
supercritical water oxidation) No action (i.e., continued storage)

Land and water

Air quality

Noise

Human health

Ecology

Impacts from construction

From 20-32 ha (50-80 acres) of land inside NECD would be
disturbed for construction of the proposed neutralization and
supercritical water oxidation facilities, support facilities, and
utilities. Adverse impacts to land and water resources are not
expected to result from construction of the NECDF.

No construction activities or impacts would occur.

Impacts to ambient air quality from construction activities are
expected to be minor. Ambient air concentrations of particulate
matter resulting from fugitive dust emissions would not exceed
National Ambient Air Quality Standards.

No construction activities or impacts would occur,

Noise levels at the nearest residence would be well below levels
recommended by the U.S . Environmental Protection Agency.

No construction activities or impacts would occur.

No deleterious effects to the health of workers are expected from
construction, Off-site impacts to human health are not expected.

No construction activities or impacts would occur.

No significant impacts on terrestrial or aquatic ecology are No construction activities or impacts would occur.
expected from construction activities. No rare or unique plant or
animal species, habitat, or natural communities are known to exist
within the proposed facility areas, although an Indiana bat was
sighted (June 1998) approximately 0.5 km (0.3 mile) south of the
proposed site. The loss of foraging habitat for the Indiana bat (due
to tree clearing for the proposed detention pond) is not expected to
be significant. No wetlands are present in the project and support
facility areas, although wetlands and surface waters close to the
construction site may be adversely but temporarily affected by
sedimentation or spills related to construction activities.

.



Table 2.11 (continued)

Potentially Proposed action (i.e., neutralization followed by on-site
affected resource supercritical water oxidation) No action (i.e., continued storage)

Socioeconomics

Cultural,
archaeological,
and historical

Cumulative

Land and water

Air quality

Noise

New jobs for construction workers would provide slight benefits No construction activities or impacts would occur.
to the communities near NECD. Potential worker in-migration
would have minimal effects on educational and other services.
There will be a small to moderate impact to the local
transportation network (i.e., the intersection of the NECD gate
and State Road 63) as workers commute to and from the
proposed facility.

No impacts are expected to off-site cultural, archaeological, or
historical resources. The Army will consult with the Indiana
State Historic Preservation Officer in compliance with Section
106 of the National Historic Preservation Act of 1966.

No construction activities or impacts would occur.

The impacts to land and water use, air quality, and regional No construction activities or impacts would occur.
employment would not appreciably or adversely add to existing
or foreseeable impacts from activities unrelated to the proposed
action.

Impacts from routine operations

Land and water use impacts would be minimal. Pilot testing of Land use and water use would not change, and impacts
the proposed NECDF would generate filtered process effluent at would remain minor.
an average daily rate of approximately 4.3 m3 (1,140 gal).
Estimated concentrations of process effluent constituents are not
expected to adversely affect water quality.

Emissions of criteria and toxic air pollutants from pilot testing
of the proposed NECDF would be relatively small and would
produce maximum ambient air concentrations that are well
below regulatory standards and permitted limits.

Emissions from vehicle activity (fuel combustion
products and fugitive dust) would not adversely affect
air quality.

Noise levels at the nearest residence would be at or below levels Noise levels would be less than the proposed action.
recommended by the U.S. Environmental Protection Agency.



Table 2.11 (continued)

Potentially Proposed action (i.e., neutralization followed by on-site
affected resource supercritical water oxidation) No action (i.e., continued storage)

Ecology

Human health No adverse human health impacts are expected from exposure
to atmospheric emissions from pilot testing of the proposed
NECDF. Acute exposures, such as skin contact, to the liquid
process effluent discharged from the NECDF would result in
minimal effects. Chronic exposure principally through fish
consumption, to the liquid process effluent as discharged into
and mixed with the Wabash River is expected to result in
insignificant health risk.

The final effluent from the proposed NECDF, as discharged
from the force main outfall into the Wabash River, is unlikely
to adversely affect aquatic biota beyond a small mixing zone
immediately downstream of the outfall. No significant effects
are expected to terrestrial resources. There are no federally
listed threatened or endangered aquatic species in on-site
streams or the Wabash River within 20 km of the outfall of the
FOTW, and the only terrestrial species with federal protected
status that may occur along the reach of the Wabash River
which is to receive effluent from the pilot test plant are the
threatened bald eagle and the endangered Indiana bat; no
adverse impacts to federally listed threatened or endangered
species are expected.

Socioeconomics New jobs for plant workers would be somewhat beneficial to
communities near NECD. Other than the potential for slight
traffic disruption at shift changes, no adverse impacts to
community infrastructure and resources are anticipated.

Risks to human health are small.

No appreciable impacts would occur.

Economic benefits from jobs related to stockpile
maintenance would continue but would be minimal.

, .



Table 2.11 (continued)

Potentially Proposed action (i.e., neutralization followed by on-site
affected resource supercritical water oxidation) No action (i.e., continued storage)

Cultural,
archaeological,
and historical

No impacts are expected to off-site cultural, archaeological, or
historical resources. The Army will consult with the Indiana
State Historic Preservation Officer in compliance with Section
106 of the National Historic Preservation Act of 1966.

Cumulative The impacts of atmospheric emissions, land and water use, and
disposal of solid wastes would not appreciably increase the
existing or foreseeable impacts from activities unrelated to the
proposed action. The Installation Restoration Program and the
demolition of nonstockpile facilities on NECD are scheduled to
continue throughout the period that the pilot plant would
operate, employing the same number of workers as during the
construction period. Currently, no new off-site industrial
additions or expansions are planned for the operations period,
but new commercial and industrial enterprises could be
developed in the future.

No significant impacts would occur.

The level of impact would be less than that of the
proposed action; however, continued deterioration of the
stockpile would continue until such time as it is
eventually destroyed. The requirements for increased
maintenance and/or surveillance during long-term
storage periods were not quantified.

Impacts from accidents releasing agent VX

Human health The worst-case accident associated with pilot testing of the The possibility of accidents would continue for as long
proposed NECDF would be an aircrash  accident involving the as agent VX is stored at NECD. The worst-case
agent VX contents of two ton containers with an ensuing fire. accident associated with continued storage would be an
The lethal downwind hazard distance of this accident is 8.5 km earthquake or an aircrash, with each of these events
(5.3 miles) and could cause an estimated 50 fatalities among the having an ensuing fire. The entire inventory of the
off-site residential population under worst-case meteorological storage warehouse could be involved in such an
conditions. accident. The lethal downwind hazard distance

associated with such an accident under worst-case
meteorological conditions could be greater than 100 km
(62 miles) and could cause an estimated 18,500 off-site
fatalities.



Table 2.11 (continued)

Potentially Proposed action (i.e., neutralization followed by on-site
affected resource supercritical water oxidation) No action (i.e., continued storage)

Land and water An accidental release of agent VX into the atmosphere could
potentially affect land and water bodies downwind from the site
of the release [to a no-effects distance of approximately 60 km
(37 miles)]. Certain land use (e.g., agriculture) could be
temporarily precluded in contaminated areas. The impacts of a
lesser, spill-type accident would be expected to be minor with
rapid response and decontamination at the spill site in
accordance with the NECD spill prevention, control, and
countermeasures plan.

Air quality

Ecology

No long-term impacts would occur.

Populations of some wildlife species could be temporarily
reduced, including terrestrial species, birds, insects, and aquatic
populations of lentic surface waters (e.g., ponds and lakes) as
far away as 60 km (37 miles). Serious impacts to aquatic
populations in flowing waters (creeks and rivers) would
probably be limited to the small creeks such as Little Raccoon
Creek within 2 to 3 km (I .2 to 1.8 miles) of the release because
the time of exposure would be relatively short. Endangered
species of freshwater mussels, the Indiana bat, and the bald
eagle may be adversely affected by an accidental release of
agent VX.

The types of impacts are the same as for the proposed
action, but the zone of potential impact for the worst-
case accident during continued storage would be much
larger [greater than 100 km (62 miles), in contrast with
60 km (37 miles)].

No long-term impacts would occur.

The types of impacts are the same as for the proposed
action, but the zone of potential impact for the worst-
case accident during continued storage would be much
larger [greater than 100 km (62 miles), in contrast with
60 km (37 miles)].
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Table 2.11 (continued)

Potentially
affected resource Proposed action (i.e., neutralization followed by on-site

supercritical water oxidation) No action (i.e., continued storage)

Socioeconomics Social disruption might occur in affected communities because
of temporary evacuation or relocation of residences and
businesses.

Cultural,
archaeological,
and historical

A number of sites that are listed in the National Register of
Historic Places, including several covered bridges, are located
within the IO-km (6-mile) area, and more than 50 historic and
archaeological sites are within the 60-km (27-mile) zone.
Access to affected sites would be restricted until they could be
decontaminated.

Cumulative A possible accident could have major cumulative impacts on
human health, land and water use, ecology, and socioeconomics
within 60-km (37-miles) of the proposed site.

The types of impacts are the same as for the proposed
action, but the zone of potential impact for the worst-
case accident during continued storage would be much
larger [greater than 100 km (62 miles), in contrast with
60 km (37 miles)].

The types of impacts are the same as for the proposed
action, but the zone of potential impact for the worst-
case accident during continued storage would be much
larger [greater than 100 km (62 miles), in contrast with
60 km (37 miles)].

The types of impacts are the same as for the proposed
action, but the zone of potential impact for the worst-
case accident during continued storage would be much
larger [greater than 100 km (62 miles), in contrast with
60 km (37 miles)].
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2.5 ARMY’S PREFERRED ALTERNATIVE

Part 1502.14(e) of the regulations (40 CFR 1500 to 1508) implementing NEPA (see
Sect. 1.3.1) requires an EIS to “identify the agency’s preferred alternative if one or more
exists, in the draft statement, and identify such alternative in the final statement.. . . ” This
section contains such an identification and description of the Army’s preferred alternative.

This EIS addresses the potential impacts from the Army’s proposed action to construct
and operate a chemical neutralization facility for the destruction of agent VX, with supercritical
water oxidation of the process effluent. To compare the impacts of the Army’s proposal, a no-
action alternative (i.e., continuing to store  the agent VX at NECD) was also evaluated in this
EIS.

Impacts from construction and operation of the proposed facility are summarized in
Sect. 2.4 and are compared to the impacts of the no-action alternative. For the reasons given in
the above section, the Army believes that the proposed action (i.e., construction and pilot-test
operation of the NECDF) would best accomplish its statutory mission and responsibilities,
giving consideration to economic, environmental, technical and other factors. The construction
and operation of the proposed NECDF at a location adjacent to the existing chemical storage
building at NECD is thus explicitly identified as the Army’s preferred alternative.
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. ES~RIPTION HE EXISTING  ENVIRON~EN

This section describes the NECD installation and the existing environment that could be
impacted by the proposed action and the no-action alternative considered in this EIS, If a severe
accident involving agent VX occurred during certain meteorological conditions, existing
environments several miles from NECD could be affected. The primary region of concern,
defined as the zone of potential impact, is the area within 100 km (62 miles) of the chemical
storage area (Fig. 3. l), because the “worst case” accident associated with the continued storage
alternative could cause significant human health effects and environmental impacts in this area
(as discussed in the FPEIS-U.S. Army 1988). In contrast, possible accidents associated with
the proposed action would involve less chemical agent and would be a concern primarily within
10 km (6.2 miles) of the proposed pilot plant. In accordance with CEQ regulations, this EIS
analyzes the no action alternative (i.e., continued storage), as well as the proposed action, as
explained in Sect. 1 S.

The description of various human and environmental features provided in this section
focus on the geographical regions of primary concern. Topics include meteorology, air quality,
noise, land and water resources and use, ecological resources, and human or community
resources. These descriptions provide a basis for the assessment of the impacts of the proposed
action and the no-action alternative in Sect. 4.

3.1 NECD OPERATIONS

NECD is located near the Illinois border in Vermillion County in west central Indiana.
Terre Haute lies about 40 km (24 miles) to the south of NECD, and Danville, Illinois, lies
about 30 km (18 miles) to the north-northwest (see Fig. 3.1). The small towns of Newport, to
the northeast of the installation, and Dana, to the southwest of the installation, are located
within 5 km (3 miles) of the installation. Other nearby towns in the predominantly rural area
are Clinton, Cayuga, and Rockville. NECD occupies approximately 2,860 ha (7,100 acres)
immediately to the west of State Route 63.

3.1.1 History and Mission

The Army developed the Wabash River Ordnance Works in 1941 on property that was
primarily residential and agricultural. Because of the war in Europe, the Army purchased the
properties and developed plans for a munitions factory. After Pearl Harbor, development
proceeded quickly and an explosives plant was constructed and brought into operation in 1942.
A heavy-water pilot plant was constructed in support of the Manhattan Project and placed into
production during World War II, with as many as 10,000 workers involved in construction and
2,000 workers employed in production. The factories wound down and fell into disrepair
following World War II but, with the war in Korea, the explosives plant was reactivated and a
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larger heavy-water plant was constructed in 1952. By 1957, employees were reduced to two or
three guards and the plant was shut down.

A chemical plant to produce agent VX was constructed in from 1959 to 1961, using
some of the foundation and “footprint” from the original heavy-water plant. All the agent VX
manufactured for the U.S. defense stockpiles was made at NECD. Munitions were shipped to
the site by rail, filled with chemical agent, then shipped out to various defense installations.
Though NECD was never intended as a storage site, when chemical agent production was
halted in 1968 and a moratorium on shipment declared in 1969, the final inventory of bulk
agent VX was “trapped” on site.

Planning for a TNT (trinitrotoluene) plant began in 1968 when the Viet Nam conflict
required new supplies of explosives for various shells and bombs. Construction of a five line
production process began in 1970 and was completed. Only two of five production lines were
ever operated. Only one production line was operated at a time. Production lasted one year,
starting in 1973 and ending in 1974. The state-of-the-art facility was placed in lay-away status,
pending future defense needs. Subsequently the Army began making plans for its disposal.

NECD is a government-owned, contractor-operated property. The U.S. Army Soldier
and Biological Chemical Command, or SBCCOM, controls operation of the facility. A U.S.
Army officer serves as Post Commander and Contracting Officer’s Representative, assisted by
a Civil Service staff of 10. A private company, Mason & Hanger - Silas Mason Company,
Inc., is the operating contractor. Mason & Hanger provides security, fire protection,
engineering, maintenance, operations, purchasing, inventory, chemical surety and
administrative support for the installation with a staff of approximately 230.

Today, care, maintenance, and storage of the bulk agent VX continues as the primary
mission at NECD. The chemical agent inventory at NECD consists of about 4 % , by weight, of
the total U.S. chemical warfare agent stockpile. The NECD inventory consists of only agent
VX in a non-explosive configuration - agent in bulk liquid form is contained in steel tanks
(also known as ton containers). The preferred location of the proposed facility is west of and
adjacent to Building 144 where the ton containers are stored (Fig. 2.1).

3.1.2 Facilities and Layout

The chemical agent storage area (Building 144), as well as the site of the proposed pilot
plant, is located in the east central part of the NECD installation (see Fig. 2.1). Building 144 is
approximately 0.8 km (0.5 mile) from the installation’s eastern border; the site of the proposed
pilot plant is approximately 0.3 km (0.2 mile) west of Building 144.

3.1.3 Existing On-Post Emergency Preparedness

Currently, NECD’s emergency response capability for a chemical agent accident or
incident is governed by the installation’s Annex C [Chemical Accident and Incident Response
and Assistance (CAIRA) plan to the NECD disaster control plan], which explains the policies,
responsibilities, and procedures to control and minimize the effects of possible chemical
accidents. It is reviewed annually and updated as required.

Trained personnel and equipment are readily available to respond rapidly to a chemical
accident. Exercises are conducted at least quarterly to determine the effectiveness of accident
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response, and an annual federally evaluated exercise is conducted jointly with the affected off-
post agencies.

.2 IS

3.2.1 Climate and ~eteoroiogy

The climate around Newport is characterized by moderately cold winters and long
summers. The nearest location for which temperature and precipitation records have been
summarized is in Rockville, about 20 km (12 mi) southeast of NECD. Monthly average
temperatures in Rockville range from -3°C (27°F) in January to 24.5”C (76’F) in July.
Below-freezing temperatures occur during most nights of the three coldest months (December,
January, and February) but temperatures below -18°C (0°F) occur on only
7 or 8 days in an average year. Summer temperatures reach 32°C (90°F) or higher on about 30
days during a typical summer, but temperatures of 38°C (100°F) are extremely rare.

January and February are the driest months, averaging about 6 cm (2.4 in.) per month.
Precipitation is greatest during the growing season; June and July are the wettest months,
averaging about 11.2 cm (4.4 in.) per month. Thunderstorms occur frequently during the
summer months (on about one day in four during an average summer), but hail only occurs two
to three times in an average year.

West-central Indiana lies within one of the most tornado-prone regions in the United
States (Agee 1970, Grazulis, Schaefer and Abbey 1993, Schaefer et al. 1993). Hauer (1992)
has summarized information from several data bases, in which Indiana was in the top 6 states in
number of tornadoes, number of tornadoes per 100,000 mile*, and number of tornado-related
fatalities.

Tornado probabilities are often expressed as the expected number of tornadoes per year
in a 26,000 km2 (10,000 mile2) area. This area can be thought of as a circle of radius
91 km (56 mile). About 5 tornadoes per year occur within 91 km (56 mile) of Newport
(Schaefer et al. 1993). For comparison, the expected tornado frequency per 26,000 km*
(10,000 mile*) is about 9 per year in central Oklahoma and less than 1 per year in the
mountainous western states and along the Pacific Coast (Schaefer et al. 1993).

Tornadoes occur in a wide range of sizes and strengths, which are typically classified
into 6 categories ranging from 0 (least damage) to 5 (most damage). This classification is useful
for identifying areas with relatively high probabilities of strong or unusually violent tornadoes
(categories 2 through 5). One of the most likely parts of the United States to experience a
tornado in category 2 or higher is north-centraI  Indiana, not far northeast of Newport, where
more than 2 such tornadoes are expected per 26,000 km2 (10,000 mile*) per year (Schaefer et
al., 1993).

Non-tornadic winds can also be partictilZly  strong in central Indiana. Maximum
sustained non-tomadic wind speeds for several cities in the United States have been published
by the American Society of Civil Engineers (ASCE, 1990),  for purposes of structural design.
Central Indiana is represented by Indianapolis, for which the maximum sustained non-tornadic
wind speed [42 m/s (93 mph)] is exceeded in only seven other cities, three of which are located
in the Great Plains (Omaha, Nebraska; Fargo, North Dakota; and Abilene, Texas), and another
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three in coastal areas subject to hurricanes or other ocean storms (Cape Hatteras, North
Carolina; Corpus Christi,  Texas; and North Head, Washington).

Prevailing winds in the region around NECD are generally from the south and
south-southwest. AMUal average wind speed is about 4.5 m/s (10 mph), with monthly averages
ranging from about 3.5 m/s (7.8 mph) during the summer months to about 5.5 m/s (12.3 mph)
during the winter months. The wind rose for Cayuga, about 10 km (6 mi) north of NECD, is
shown in Fig. 3.2. Cayuga is the nearest location for which thoroughly archived hourly wind
data are available for periods of a year or longer. This station has been maintained by Public
Service Indiana (PSI) since 1975. A tower supporting meteorological instruments exists in the
northwestern part of NECD, and another is located near the current VX storage site. These
towers were installed in the spring of 1991. Data obtained from these instruments are useful for
real-time applications (e.g., emergency response).

3.2.2 Air Quality

National Ambient Air Quality Standards (NAAQS) exist for sulfur dioxide (SO,),
nitrogen dioxide (NO,), ozone (O,), carbon monoxide (CO), lead (Pb), and two sizes of
particulate matter: particles less than 10 micrometers (pm) in diameter, designated PM-10, and
particles less than 2.5 ,um in diameter, designated PM-2.5. The NAAQS are expressed as
concentrations of these pollutants in the ambient air (i.e., in the outdoor air to which the
general public has access [40 CFR 501(e)]). Primary NAAQS define levels of air quality which
the Environmental Protection Agency (EPA) deems necessary, with an adequate margin of
safety, to protect human health; secondary NAAQS are similarly designated to protect human
welfare by safeguarding environmental resources (such as soils, water, plants, and animals) and
manufactured materials. Primary and secondary NAAQS are presented in Table 3.1.

Indiana and Illinois have adopted the NAAQS as state standards. In addition, Indiana
has retained the former (prior to July 31, 1987) NAAQS for total suspended particulate matter
(TSP).

NECD lies within Vermillion County, Indiana, which is in attainment of all federal and
state ambient air quality standards, except for 8 sections of Clinton Township [near a coal mine
in the southern part of the county, about 24 km (15 mi) south of NECD] which are in moderate
nonattainment  for PM-10 (40 CFR 81.315). All other areas within 50 km (30 mi) of NECD are
in attainment of all state and national ambient-air quality standards.

Table 3.2 provides a stmunary of recent air quality monitoring results for pollutants
regulated by NAAQS or by state standards for ambient air quality for stations located nearest to
NECD. Some standards for averaging periods of 24-hours or less (3-hour and 24-hour
standards for SO,, l-hour and 8-hour standards for CO, and the 24-hour  state primary standard
for TSP) may be exceeded once per year, to allow for occasional anomalous values. Therefore,
the second highest armual values are given in the table. Attainment of NAAQS for ozone and
particulate matter is based on statistics derived-from three years of data, which tend to smooth
out occasional anomalous values. The highest annual  value for any three year period provides
an upper-bound for the appropriate value to use for comparison with standards; therefore, the
highest annual values are given in Table 3.2. As shown in Table 3.2, no ambient air standards
were exceeded at the monitoring stations.

The nearest SO, monitor to NECD is in Fountain County, north of State Route 234 and
slightly east of the PSI power plant, about 10 km (6 mi) north of NECD. The nearest
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Fig. 3.2. ayuga,  In&&a for 1987-1991 (with 94.8% of possible
data). The percentage of the time the wind is from each direction is plotted as a series of bar
segments extending from the center of the diagram toward the directionfi-om which the winds
come. Wind-speed classes are represented by width and shading of the bar segments; the length
of any segment indicates the percentage of all measurements for which the wind is from the
indicated direction and also in the indicated wind-speed class. Winds were measured 60 m
(200 ft) above ground level.
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Pollutant

Table 3.1. Ambient Air Quality Standards
National Ambient Air Quality Allowabie  Increment for

Standard’ Prevention of Significant
Deteriorationa

Averaging

period Primary Secondary Class Ib Class IIb

Sulfur dioxide (SO,)

Nitrogen dioxide (NO?)

Ozone (0,)

Carbon monoxide (CO)

Lead (Pb)

PM-16

PM-2.jg

3-houf
24-houf
annual

-

365
80

100

235
157

1300

-

annual

1 -hourd
X-hour”

1 -hourc
8-hour”

3-monthe

24-hour
annual

100

235
157

40,ooo
10,ooo

1.5

150
50

1.5

150
5 0

24-hour 65 65
amlual 15 15

2 5 512
5 91
2 20

2.5 25

-

-
-

8
4

-

-
-

-

30
17

Additional Indiana Standard for Total Suspended Particulate Matter (TSP)

TSPh 24-hour 260’ 150c
ZiMild 75’

“All  concentration are in units of micrograms per cubic meter.
‘Class I areas are specifically designated areas [e.g., national parks greater than 2,429 ha (6,000 acres) in

area] in which the degradation of air quality is to be severely restricted; Class II areas (which include most of the
United States) have a less stringent set of allowabte  increments.

“Not to be exceeded more than once per year, as per 40 CFR 50 and (for total suspended particulate
matter) 9 326 Indiana Administrative Code l-3-4.

‘The  current l-hour standard, not to be exceeded on more than 1 day per year on the average over 3 years
as per 40 CFR 50,  will be replaced, as early as year 2000 in some areas, by an 8-hour standard applicable to a
3-year average of the annual 4th-highest  daiiy maximum 8-hour  average concentrations (Federal Register 62: 138,
Friday, July 18, 1997, page 38856 ff.).

‘Calendar quarter, the highest value for the four calendar quarters of each year is given.
@articulate  matter less than 10  micrometers in diameter.
“Particulate matter less than 2.5 micrometers in diameter. The annual standard applies to the average of

the annual arithmetic means over a three-year period; the 24-hour standard applies to the average of the 98”
percentile values of 24-hour average concentrations over a 3-year period. This standard became effective
September 16, 1997 (Federal Register 62:138,  Friday, July 18, 1997, page 38562 ff.); sufficient monitoring data
are expected to be available for effective application of &his standard in year 2001.

‘Total suspended particulate matter.
‘Geometric mean.
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Table 3.2. Regional air quality monitoring data
Averagi Concentration Percent

Location ng period Year bs~m3>” of standard

Sulfur dioxide (SOJ Fountain
COUIlty

Nitrogen dioxide
(NOJ

Lafayette
Lafayette
Indianapolisc
Lafayette
Lafayette

annual

Ozone (0,) Terre Haute l-hour

Carbon monoxide
(CO)

Morgan County
Morgan County’
Terre Haute
Terre Haute
Terre Haute
Morgan County
Morgan County”
Terre Haute
Terre Haute
Terre Haute

3-hour

24-hour

ZillIlUal

&ho&

l-hour

&hour

1992 353b 27
1993 460b 35
1994 414b 32
1995 487b 37
1996 487’ 37

1992 1 15b 32
1993 207b 57
1994 121b 33
1995 128’ 35
1996 97b 27

1992 26 33
1993 31 39
1994 28 35
1995 38 48
1996 31 39

1992 21 21
1993 21 21
1994 36’ 36
1995 28 28
1996 24 24

1992 163 69
1993 182 77
1994 235 100
1995 198 84
1996 221 94

1992 1 ,725b
1993 1 ,380b
1994 5,520b
1995 5, 175b
1996 5,060’

4
3

14
13
13

1992 1,265’
1993 1,150b
1994 3,450b
1995 3,335b
1996 2,990b

13
12
35
33
29
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Table 3.2 (continued)

Pollutant Location
Averaging
period Year

Concentration Percent
Ca/m3> of standard

Lead (Pb) Indianapolis
I-70

3-Inonthf 1992

1993
1994
1995
1996

PM-l@

PM-2.5h

TSP’

Vermillion
county

24-hour 1992 84 56
1993 67 45
1994 61 41
1995 64 43
1996 57 38

Zi.IlilUd 1992 26 52
1993 22 44
1994 23 46
1995 24 48
1996 19 38

24-houp

0.26 - 17
(0.03)’ CW

0.04 3
0.06 4
0.03 2
0.02 1

24-hour 1994 142b 55
1995 142’ 55
1996 99’ 38

CillIlUal 1994 61 81
1995 61 81
1996 49 65

‘Units are micrograms per cubic meter
‘One exceedance per year is allowed; the 2nd highest value and its percentage of the corresponding standard

are given. No NAAQS currently exist for TSP; percentages refer to the Indiana primary standard.
<Lafayette data were not available, this value was recorded at Indianapolis, which may at least partly explain

why it is higher than values for the other years when Lafayette values were used.
‘Data from year 1998 on will be used for determining compliance with the NAAQS.
Morgan County data stopped in 1994; the closest station is now Terre Haute which is a more urban area;

therefore values are likely to be higher than at a rural monitor.
qalues  given are the highest for any calendar quarter in a year. The high value for the third quarter of 1992

may have been due to activities involving metals near the-monitor (e.g., bridge repair, spillage of leaded material, or
other type of accident). The values for the first and second quarters were 0.03 and 0.02, respectively, and the fourth
quarter value was 0.02.

“Particulate matter less than 10 micrometers in diameter.
‘Particulate matter less than 2.5 micrometers in diameter; the PM-2.5 standards are based on 3 years of

monitoring data. Because a monitoring network has not yet been established, it is not expected that the required 3
years of data will be available until at least year 2001.
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Table 3.2 (continued)
‘Total suspended particulate matter. This is an Indiana standard, however measurements are taken only in the

southwestern and northeastern parts of the state. The nearest monitoring station is in Decatur, IL; the annual
geometric mean during each of the last three years (1994-1996) is given. No exceedances of the primary standard for
annual averages occurred. The secondary standard for 24-hour averages was exceeded once per year in 1994 and
1995, but one exceedance per year is allowed (3 326 Indiana Administrative Code l-3-4); 2nd-highest  values, given
in parenthesis, were below the secondary standard for both years. The primary 24-hour standard was not exceeded
during 1994-  1996).

monitoring for PM-10 is in Blanford,  about 21 km (13 mi) south of NECD. Although TSP is
regulated in Indiana, measurements are taken only in the southwestern and northeastern parts of
the state. The nearest TSP monitoring station to Newport is about 130 km (80 mi) west, in
Decatur, IL (although Illinois no longer has a TSP standard). The nearest monitoring for NO,,
O,, CO, and Pb is conducted in urban areas, where concentrations are likely to be higher than
in the area around Newport. Concentrations of NO, are monitored in Lafayette, about 80 km
(50 mi) northeast of NECD. Monitoring for 0, and CO is done in Terre Haute, about 45 km
(28 mi) south of NECD. The nearest monitoring for Pb is near major roads around
Indianapolis. Atmospheric concentrations of Pb have been declining in recent years, due largely
to the reduced use of leaded gasoline.

In addition to ambient air quality standards, which represent an upper bound on
allowable pollutant concentrations, there are national standards for the prevention of significant
deterioration (PSD) of air quality (40 CFR 51.166). The PSD standards differ from the
NAAQS in that the NAAQS specify maximum allowable concentrations  of pollutants, while
PSD requirements provide maximum allowable increases  in concentrations  of pollutants for
areas already in compliance with the NAAQS. PSD standards are therefore expressed as
allowable increments in the atmospheric concentrations of specific pollutants. Allowable PSD
increments currently exist for three pollutants (NO,, SO,, and PM-10). PSD increments are
particularly relevant when a major proposed action (involving a new source or a major
modification to an existing source) may degrade air quality without exceeding the NAAQS, as
would be the case, for example, in an area where the ambient air is very clean. One set of
allowable increments exists for Class II areas, which cover most of the United States, and a
much more stringent set of ahowable increments exists for CIass I areas, which are specificaliy
designated areas where the degradation of ambient air quality is to be severely restricted. Class
I areas include many national parks and monuments, wilderness areas, and other areas as
specified in 40 CFR 5 1.166(e). Allowable PSD increments for Class I and Class II areas are
given in Table 3.1.

The nearest Class I Prevention of Significant Deterioration (PSD) area, designated to
greatly restrict the degradation of ambient air quality, is the Mammoth Cave National Park,
Kentucky, located about 315 lun (195 mi) south-southeast of the proposed facility.- -

3.2.3 Noise ‘

The only impulse noise source at NECD is a firing range used to qualify pIant security
personnel in small arms use. The firing range is remotely located and is compatible with local
land use patterns. The depot is in standby mode; noise sources such as open detonation could



occur if, in a national emergency, NECD were to mobilize. The nearest residence is
approximately 1.2 km (0.8 mi) east of the proposed facility site.

.3 ER RESOURCES

This section describes major surface water and groundwater resources located within
100 km (62 miles) of NECD which could be affected by overland flow of runoff and deposition
from the atmosphere. Pathways are described along which contaminants could migrate if
discharged into the hydrosphere, and water resources are identified that could be compromised
by contaminants. Surface water pathways are determined by a consideration of topography,
while groundwater pathways require an evaluation of geologic structure, lithology,
stratigraphy, and geohydrologic conditions. Water quality, river and creek flow rates, well
locations, groundwater consumption, and potential yield determine which water resources are
important. Evaluation of the NECDF requires an identification of on-site and off-site pathways,
and water resources that could be affected during upset conditions when accidental spills of VX
and hydrolysate could occur.

3.3.1 Surface Water

3.3.1 .I Flow and water quality

NECD is located within the drainage basin of the Wabash and Little Vermilion rivers
(see Fig. 3.3). The Wabash River flows in a north-to-south direction along the eastern
boundary of NECD, and ultimately receives all runoff leaving the installation. The
southeasterly flowing Little Vermilion River originates in Illinois, drains the northern half of
the installation, and empties into the Wabash River slightly east of Newport. The northwestern
corner and north-central portions of NECD are drained by Jonathan and Little Verrnillion
creeks, respectively, which are Little Vermilion River tributaries. Little Vermillion Creek also
is known as Blake’s Brook. Unnamed creeks drain the northeastern comer of NECD into the
Little Vermilion and Wabash rivers. The four principal creeks that drain NECD are

1. Jonathan [with a 454.5ha (454.5-acre) drainage area and 0.6-m (2-ft) channel width];
2. Little Vermillion [1264.2-ha  (3124-acre)  drainage area, 0.9-2.4-m (3-8-e) channel width];
3. Buck [330.2-ha  (816-acre) drainage area, 1.2-m (4-ft) channel width]; and
4. Little Raccoon [766. l-ha (1893-acre)  drainage area and a well-incised channel-as much as

6.2 m (20 ft) into the subsurface].

The southeastern comer of NECD is drained by Little Raccoon Creek. The confluence of
Little Raccoon Creek with the Wabash River G%rs near Hillsdale, Ind., approximately 12 km
(7.5 miles) south of Newport, Ind. The southwestern quadrant of NECD is drained by Buck
Creek which is a Little Raccoon Creek tributary. Buck Creek at its headwaters also is known as
Pheasant Creek. The site for the NECDF is located in the east-central part of NECD within the
headwaters of the Little Raccoon Creek drainage basin (see Fig. 3.3). The headwater tributary
of Little Raccoon Creek that drains the Royal Demolition Explosive (RDX) manufacturing area
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is known as Lazy Creek. Water entering Little Raccoon Creek travels approximately 10 km
(6 miles) to the Wabash River (U.S. Army 1988, Vol. 1, Sect. 4.3.4.4, p. 4-82).

The Wabash River flows southward along the eastern edge of Vermillion County, Ind.,
eventually emptying into the Ohio River at the extreme southwestern corner of the state. Spring
and Jordan creeks, Coal and Dry branches, and the Vermilion River drain the northern part of
the county north of NECD, while the Little Vermilion River drains the central part of the
county where NECD is located. Little Raccoon, Norton, Feather, and Brouilletts creeks drain
the southern portion of Vermillion County south of NECD into the Wabash River. Many of
these watersheds originate in Illinois and flow in a southeasterly direction into the Wabash
River.

The Wabash River serves as a hydrologic boundary between Vermillion County, and
Parke and Fountain counties located to the east. Surface runoff leaving NECD would be carried
southward and would not flow overland into Parke or Fountain counties. Coal Creek in
Fountain County, and Sugar and Raccoon (also known as Big Raccoon) creeks in Parke
County, flow in a southwesterly-to-westerly direction, intersecting the Wabash River in the
vicinity of and across the river from NECD.

The 7-day, lo-year discharge (symbolized by Qa,ro) of the Wabash River due east of
NECD (the location where the sewage treatment plant force main discharge occurs) is
34.3 m3/s (1,210 ft3/s) (IDEM 1997, p. 3 of briefing memo). The U.S. Geological Survey
(USGS) operates a Wabash River gaging station (03340500) at Montezuma, Ind., immediately
downstream at river km 386 (river mile 240) (USGS 1980, p. 120; also World Wide Web
address http://water.usgs.gov/swr/?statnum =03340500). The average discharge for 52 years of
record was 272 m3/s (9,614 ft3/s). The maximum flood discharge of 6,510 m3/s (230,000 v/s)
occurred on March 27, 1913 (extreme outside of the period of record estimated from
floodmarks), while the minimum daily flow recorded at the gage on September 24, 1941, was
16.2 m3/s (571 ft3/s). The flow of Little Raccoon Creek (particularly above its confluence with
Buck Creek) is probably ephemeral.

Major bodies of water located within 100 lan (62 miles) of NECD include Cecil Harden
Lake (also known as Mansfield Reservoir) at Raccoon Lake State Recreation Area and east of
Rockville, Ind. ; Lake Holiday southwest of Crawfordsville, Ind. ; Cataract Lake at Lieber State
Recreation Area and southwest of Cloverdale, Ind.; Lake Vermilion at the northwest corner of
Danville, Ill; Willow Slough west of Enos, Ind. (also see Table 3.3). Numerous farm ponds
have been constructed for watering livestock in the agricultural region surrounding NECD.

No dams whose failure would impact activities at the proposed NECDF are located along
the main stem of the Wabash River above NECD. Retarding basins are located on some
tributaries in upper portions of the watershed (COE 1967, Sect. II, Fig. WA-l, p. 11-153). The
basins provide partial control of the river during high flows and floods.

A small earthen dam [4.6 to 6.1 m (15 to 20 ft) in height] has been built in an uppermost
tributary of Little Raccoon Creek near the chemical plant (see Fig. 3.3). A 61-cm- (24-in-)
diam. pipe serves as an overflow device for this-dam. The elevation of the top of the dam is
approximately 190 m (625 ft) above mean sea level (amsl). The site for the NECDF is located
upstream and above the top of the earthen dam. Dam failure would not affect the proposed
NECDF. Only part of the drainage that runs off from Building 144 and the proposed NECDF
would be intercepted and held up by the small earthen dam. The remaining portion of the
runoff would flow overland into portions of Little Raccoon Creek that discharge below the
dam.
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Table 3.3 Major water bodies located within 100 km (62 miles) of Newport Chemical
Depot

Indiana
Wabash River Shirkie Mine Pond
Vermilion River=

Eel River
Little Vermilion
Jonathan Creeka
Brouilletts Creeka
Little Raccoon

Green Valley Mine

Windemere Lake
Wanda Lake
Muscrat Pond
Long Pond
Turtle Creek

Little Vermillion Greenfield Bayou
Buck Creek Hulmans Lake
Spring Creek North Lake
Jordan Creek South Lake
Dry Branch Otter Creek
Feather Creek Thompson Ditch
Norton Creek Lost Creek
Coal Bran& Little Lost Creek

Sugar Creek
Cataract Lake
Lake Holiday
Lake Vermillion

Cecil Harden Lake’
Raccoon Creek’
Coal Creek
Iroquois River”

Illinois
Vermilion River,,b Allen Lake
Embarras River Craig Lake
Kaskaskia River Sherwood Forest
Little Vermilion Lincoln Trail Lake
Jonathan Creek’ Newmans Lake
Brouilletts Creeko Martin Tarbell Lake
Coal Brancha Lake Charleston
Lake Vermilion Twin Lakes
Lake Oakland Walnut Point Lake
Homer Lake Iroquois River’
Lake Mingo
Windfall Lake
Doughnut Pond
Bayless Lake
Lake Iroquois
Wesville Lake
Athey Lake
Ridgeway  Lake
Burcham Pond

Horseshoe Lakes Willow Slough Newlin Lake
‘These rivers and creeks flow from Illinois into Indiana.
“Two Vermilion Rivers originate in 111.: (1) a northwesterly flowing Illinois River tributary: and (2) a

southeasterly flowing Wabash River tributary that enters Ind., and which is listed above in this table. The North
and South Forks of the Vermilion River are Illinois River tributaries which are located at the edge of the 100
km (62 miles) impact zone (in Ill.).

‘Also  known as Mansfield Reservoir.
dAlso  known as Big Racoon  Creek.
‘The  Iroquois River originates in Ind. And flows westerly into 111. Where it empties into the Kankakee

River. The Kankakee River, in turn, discharges into the Illinois River which is a Mississippi River tributary.
Sources: DeLorme Mapping, Illinois Atlas & Gazetteer, First Ed., P. 0. Box 298, Freeport, Maine,

1991; Rand McNally & Co., RandMcNally  Road Atlas United States . Canada *Mexico,  10 East 53rd  St., New
York, NY, 1987; U.S. Department of Agriculture (USDA), Soil Survey of Vermillion County, Indiana, Soil
Conservation Service in cooperation with Purdue University Agricultural Experiment Station, 1978; F. A.
Watkins, Jr., and D. G. Jordan, Ground-Water Resources of West-Central Indiana, Preliminary Report:
Vermillion County, Bulletin No. 29 of the Division of Water Resources, prepared by the Geological Survey,
U.S. Department of the Interior, in cooperation with the Division of Water Resources, Ind. Department of
Conservation, Indianapolis, Ind., 196.5; Rand McNally & Co., Indiana Road Map, 10 East 53rd St., New
York, NY, 1988; and, State of Illinois, Illinois Official  Highway Map 1989-90, Department of Transportation,
Springfield, Ill., 1989.



The highly turbid, very hard, slightly alkaline water of the Wabash River has been
degraded by industrial, municipal, and agricultural wastewater discharges. Water quality in the
river varies from moderately to heavily polluted (U.S. Army 1980). Fertilizers, pesticides,
septic tank seepage, raw sewage, and soil runoff contribute to Wabash River water quality
problems.

The water quality of the creeks that drain NECD is described as very hard and slightly
polluted (U.S. Army 1980). Agricultural activities and the manufacture of explosives have
contributed to wastewaters entering Little Vermillion,  Buck, and Little Raccoon creeks. Water
quality degradation in Jonathan Creek attributable to NECD industrial activities has been
minimal, although agricultural runoff continues to affect the creek.

Water quality in Little Raccoon Creek has historically been degraded by discharges from
the sewage treatment plant and power plant (refer to Sect. 3.3.1.3 for additional discussion);
wastewaters generated during the production of heavy water, explosives, and nerve agent VX;
and seepage and runoff from facilities that are no longer operational (U.S. Army 1980;
USATHAMA 1991, Ch. 7). Since 1973 industrial and sanitary wastes have been discharged to
the wastewater treatment plant for treatment prior to discharge to the Wabash River.

In the past, sanitary and industrial wastes were discharged into Little Raccoon Creek from
the sewage treatment plant. The discharge of wastewaters from the TNT production facilities at
this outfall resulted in elevated levels of nitrates and sodium. Secondary water treatment
facilities have been installed at the sewage treatment plant and the TNT production facilities are
no longer operational. Storm drains and cooling water from the chemical plant were also
discharged directly into Little Raccoon Creek until the early 1970s. Wastewaters from heavy
water (e.g., water enriched in deuterium) production during operation of the chemical plant
from 1943-46 and 1952-57 were discharged into the creek. Retention basins 30007, 30008, and
30009 are located south of the chemical agent VX storage area. Coal ash was sluiced from the
RDX powerhouse to basin 3009 in the 1940s. Water conditioning regeneration acids were
pumped from the 103 powerhouse to this basin in the 1940s and 1950s. During production of
heavy water all three basins received wastewater generated during the production process.
During production of VX, water from all boiler drains and cooling water from the heat
exchangers was pumped to these basins, which were used in series for monitoring prior to
discharge into Little Raccoon Creek. These retention basins were not used to process industrial
wastes from the manufacture of chemical agent VX.

Runoff from the dismantled chemical plant flows overland into Little Raccoon Creek. In
addition, discharges into Little Raccoon Creek from the power plant historically included boiler
blowdown, compressor cooling water, wastewaters resulting from the regeneration of zeolite
water softeners, rinse waters, and possibly coal pile runoff. Wastewaters from the RDX
manufacturing area were discharged into Little Raccoon Creek. Production of RDX has ceased.
Runoff from the defunct RDX manufacturing area flows overland into Little Raccoon Creek.
Potentially contaminated groundwater seeps from the chemical plant area, decontaminated
waste burial ground, and closed sanitary landfnland discharges as baseflow  into Little Raccoon
Creek. Water quality measurements in Little Raccoon Creek confirm the presence of the
volatile organics 1,2-dichloroethene  and trichloroethene; the base-neutral and acid extractable
organic 1,2-dichlorobenzene;  11 metals (aluminum, barium, calcium, iron, lead, magnesium,
manganese, mercury, potassium, sodium, and zinc); 3 explosives (RDX, HMX, and
2,6-dinitrotoluene);  total phosphorous; and 2 unidentified compounds.
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Sediment sampling along Little Raccoon Creek has detected the volatile organics acetone,
1,2-dichloroethene,  and trichloroethene; 1.5 base-neutral and acid extractable compounds
(14 polynuclear aromatics containing two or more fused aromatics and 1,2,4-trichlorobenzene);
13 metals (aluminum, antimony, arsenic, barium, calcium, iron, lead, magnesium, manganese,
mercury, potassium, sodium, and zinc); total phosphorous; 8 compounds which have been
tentatively identified; and 37 unidentified compounds (USATHAMA 1991, Ch. 7). No
explosives, pesticides, nerve agent VX, VX degradation products, or polychlorinated biphenyls
were detected in these sediment samples.

No surface waters that flow across the NECD reservation are used as industrial, sanitary,
or drinking water supplies (U.S. Army 1980). Surface-water withdrawals account for 90 % of
the water consumption in Vermillion County (Crompton and Graves 1990).

Twenty-nine public surface water supply intakes have been identified downstream from
NECD (EPA 1982, U.S. Army 1988, Vol. 1, Sect. 3.2.4.4, p. 3-64). None of these intakes are
located along the Little Vermilion River or Little Raccoon Creek. These 29 public water
supplies include 2 on the Wabash River, 5 on the Ohio River, and 22 on the Mississippi River.
Terre Haute, Ind., and Mount Carmel, Ill., utilize the Wabash River as a source of drinking
water 43.5 km (27 miles) and 151 km (94 miles) downstream from NECD, respectively.

3.3.1.2 Floodplain, flooding, and drought

Floodplain. The proposed site for the NECDF is located on an upland till plain (see
Sect. 3.3.2.1) which has been deeply dissected by the Wabash River. The surface of the till
pIain is well above the FEMA loo-year floodplain of the Wabash River (U.S. Army 1992a, pp.
B-3-3 to B-3-4). The only areas in the vicinity of NECD that have experienced Wabash River
flooding are bottomlands located adjacent to the Wabash River (U.S. Army 1981).

Special flood hazard areas have been designated along Jonathon, Little Vermillion, and
Little Racoon creeks (HUD 1978). All of these areas are located off-site from NECD, are
relatively distant from the proposed NECDF site, and would be susceptible to flooding
associated with the Wabash River backwaters. No jurisdictional (i.e., agency regulated)
floodplains or special flood hazard areas have been identified that involve on-site surface waters
that drain NECD.

Little Raccoon Creek is incised as much as 6.2 m (20 ft) below the surrounding ground
surface at NECD (USATHAMA 1991, p. 7-5). The area surrounding the creek is covered with
foliage and trees. Flooding and scouring have occurred along Little Raccoon Creek during
periods of intense rainfall and the spring thaw (U.S. Army 1980). The proposed NECDF site is
located within the headwaters of and upstream from Little Raccoon Creek. The NECDF would
not be threatened by flooding that could occur along Little Raccoon Creek.

No natural or man-made drainageways would concentrate and direct runoff from other
areas.at NECD through the proposed NECDF site (U.S. Army 1992a, pp. B-3-3 to B-3-4). A
new engineered ditch would route storm water-received to the north and west of the proposed
pilot plant to a discharge point into Little Racoon Creek located immediately below a planned
storm water detention basin.

Flooding. The intense rains of May 1943 caused flooding along the Kaskaskia, Embarras,
Sangamon, Vermilion, White, and Wabash rivers in central Illinois and Indiana (Glatfelter,
Newman, Mann, and Beik 1991; Zuehls  and Wendland  1991). Streamflows recorded at many
gaging stations in these watersheds remain as the maximum of record, while flood recurrence
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intervals ranged from 5 to more than 100 years. The May 1943 flood ranks as the greatest
crop-season flood since 1875. Levees failed along the Wabash River. Damage estimates totaled
54 million dollars in Indiana and Illinois. Most of the damage caused by the 1943 flood was
confined to bottomlands.

Drought. Droughts have occurred in Indiana and Illinois during every decade from 1920
to 1980 (Glatfelter, Newman, Mann, and Beik 1991; Zuehls and Wendland  1991). Three
droughts were severe enough to be statewide throughout both states: 1930-36, 1952-57, and
1962-67. The 1952-57 drought was the most severe in Illinois, while the most severe Indiana
drought occurred 1962-67. A 1954 northern Indiana flood partially mitigated the 1952-57
drought. Public water supplies, electric power generating stations, and farmers were affected
directly by these droughts.

3.3.1.3 Effluent discharges

NECD effluent discharges are regulated by limits specified in National Pollutant Discharge
Elimination System (NPDES) permit IN 0003506 (USATHAMA 1991; IDEM 1997). Two
discharge outfalls  are located at (1) the sewage treatment plant (i.e., FOTW) (outfall 001); and
(2) at the discharge from the pollution control center retention basin (outfall 101) that receives
supernatant from both the red water ash basins and gypsum sludge basins. A 33-cm- (13-in.-)
diam. force main (i.e., a pipeline) conveys the discharge from outfalls 001 and 101 into the
Wabash River near km 391 (mile 243).

The NPDES permit specifies treated effluent limitations at sewage treatment plant outfall
001 for 5-day biological oxygen demand, total suspended solids, and total residual chlorine.
Proposed changes of water treatment additives (which require an evaluation for potential
toxicity) used in the NECD boiler and cooling tower also are reported. FOTW outfall 001
water samples are taken upstream from and prior to mixing with the discharge from
outfall 101. The sewage treatment plant receives sanitary wastes, cooling tower blowdown,
boiler blowdown, and is proposed to receive chlorinated rinse water from protective equipment
worn by personnel to inspect the agent VX stockpile.

NPDES effluent limitations are specified for the pollution control center retention basin
outfall 101 for total suspended solids, total dissolved solids, total nitrobodies, and pH. The
concentration of total nitrobodies includes the summation of the several mono-, di-, and
tri-isomers of nitrotoluene plus the explosives RDX and HMX. Outfall 101 water samples are
obtained downstream from outfall 001 and after the effluents from outfalls  00 1 and 101 have
mixed in the force main.

The sewage treatment plant has an emergency overflow outfall that discharges into Little
Raccoon Creek. An overflow of treated effluent would occur only when electrical power was
lost to the pump that sends effluent through the force main into the Wabash River. The backup
generator for this pump also would have to fail before overflow would occur. The overflow
outfall is subject to the same effluent limitations-that regulate the discharge from outfall 001.
The emergency overflow outfall is located below the small earthen dam built in the uppermost
tributary of Little Raccoon Creek near the chemical plant. The overflow outfall is subject to the
same effluent limitations that regulate the discharge from the force main into the Wabash River.

NECD outfalls 002 and 003 discharge storm water runoff into Little VermiIlion  and Little
Raccoon creeks, respectively. Outfall 002 receives runoff from the TNT and acid
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manufacturing area as well as the tank farm, while drainage from the old chemical weapons
plant and shops area flows overland to outfall 003.

The TNT burning ground is located in the headwaters of Buck Creek which is a major
Little Raccoon Creek tributary (see Figs. 3.1 and 3.3). Storm water runoff from the TNT
burning ground flows overland into Buck Creek at outfall 004. The NPDES permit specifies
effluent limitations at outfall 004 for total suspended solids, pH, and total nitrobodies.

In accordance with Sect. 402(p) of the Clean Water Act, EPA requires that storm water
discharges associated with industrial activity comply with limits specified in a NPDES storm
water permit [40 CFR Part 122.26(a)(l)(ii)]. If required, an NPDES permit application would
be submitted to the Indiana Department of Environmental Management for the discharge of
storm water from the proposed NECDF (U.S. Army 1992b,  p. F-4-3).

The capacity of the existing NECD sewage treatment plant (i.e., the FOTW) was designed
to accommodate the sanitary waste produced by 2,000 people (USATHAMA 1991, p. 7-3).
Most NECD production processes are no longer operational. The number of employees
working on-site has been reduced to approximately 300. The existing work force is too small to
maintain the biological activity required by the activated sludge to digest the organic wastes. At
these decreased throughputs, the sewage plant only can reduce suspended solids and provide
chlorination of the wastewater effluent. Violations of the NPDES limits have occurred at
NECD, and are attributed primarily to the insufficient flow of sanitary waste passing through
the sewage treatment plant.

3.3.2 Geohydrology

3.3.2.1 Physiography and topography

NECD is located in the Till Plains section of the Central Lowland physiographic province
(Blume 1987, p. 32). The relatively flat, upland, glacial till plain on which NECD resides is
known as the Tipton  Till Plain (Schneider 1966).

The till plain has been dissected by the Wabash River and its tributaries (see Fig. 3.4). An
east-to-west trending surface water divide separates the southerly Little Raccoon Creek and
northerly Little Vermilion River watersheds. Little Raccoon Creek exhibits broad shallow
valleys relative to the steeper channel slopes of the Little Vermilion River. The western part of
the NECD reservation is slightly depressional relative to the nearly level uplands to the east
(USATHAMA 1991, p. 2-6).

Bottomlands adjacent to the Wabash River are separated from the till plain by a 15 to 30 m
(50 to 100 ft) escarpment (U.S. Army 1988, Vol. 1, Sect. 3.2.4.4, p. 3-64). Elevations at the
top of the escarpment and which includes the eastern part of NECD vary from 195 to 198 m
(640 to 650 ft) amsl. Land elevations on the western part of the NECD reservation are lower
and range from 189 to 192 m (620 to 630 ft) amsl. Elevations at the preferred site for the
NECDF on the west side of and adjacent to existing Building 144 range from 193.5 to 195 m
(635 to 640 ft) amsl (U.S. Army 1992a, Fig. B-3, p. B-9; USATHAMA 1991, Fig. A-4,
p. A-21).

The bottomlands along the Wabash River are much lower at an approximate elevation of
143 m (470 ft) amsl. The NECD well field (groundwater supply) (see Sect. 3.3.2.4) is located
in the Wabash River valley.
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3.3.2.2 Geology

The portion of the north-central U.S. in which NECD is located was covered
completely and repetitively by glacial ice sheets during the Pleistocene Epoch between 10,000
and 2 million years ago (Flint 1957, Ch. 20). Surficial strata and topography have been
strongly influenced by erosion and deposition that occurred during the late Wisconsin glacial
stage and the current interglacial stage. Most of NECD, including the proposed site for the
NECDF, is underlain by glacial till (see Table 3.4). Beneath the Wisconsin deposits, older
glacial tills overlie much older Pennsylvanian bedrock that consists of alternating beds of shale,
sandstone, limestone, clay, and coal. The presence of Illinoisan (Gray, Bleuer, Hill, and
Lineback 1979; Blume 1987) and even older Kansan (USAEHA 1975; USATHAMA 1991) age
tills has been reported.

The stratigraphic column for NECD and the proposed NECDF site is described in
Table 3.4 and portrayed schematically in Fig. 3.4. The surficial layer of glacial drift (i.e., all
materials deposited as a result of glacial activity) has a thickness of 25 m (82 ft). The drift is
primarily till and consists of a poorly-sorted mixture of sand (15 % to 34%), silt (38% to 47%),
and clay (25% to 38%) with some gravel, cobbles, and boulders (USATHAMA 1991,
Table 2-1, p. 2-9).

The clay-mineral composition of the till is predominantly illite (64% to 83%). The
cation exchange capacity (CEC) of illite is moderate, lying between the CEC of
montmorillonite (higher) and kaolinite (lower) (Brady 1974, Table 413, p. 81). While the
percentage of clay-sized particles is sufficient to provide for adsorption, the presence of illite,
rather than montmoriilonite, limits the total cation exchange that could occur.

Glacial outwash  consisting of well-sorted sand and gravel deposits has filled buried
valleys where pre-glacial streams eroded into the underlying bedrock surface. The outwash
deposits are buried below glacial drift such that surface expression of the buried valleys is
minimal. Smaller bodies (i.e., lenses) of sand and gravel outwash deposits lie within the till.
The lenses are surrounded and almost always covered by till.

The Wabash River valley east of NECD contains a mixture of glacial outwash,
Pleistocene terrace deposits, and Holocene alluvium which collectively are referred to as
glaciofluvial deposits.

3.3.2.3 Soils

Undisturbed soils at the proposed NECDF site belong to the Reesville-Ragsdale-
Fincastle association (USDA 1978). These deep, nearly levei, somewhat poorly drained to very
poorly drained soils have formed in the loess (wind-blown dust) and loamy glacial till. These
soils grade into the Sable-Flanagan association on the western portion of the NECD installation.
These two soil associations are plagued by ponding during the winter and spring rains. Wetness
presents such a severe limitation that the potential for residential and urban use is poor,
although the potential for woodland development is fair. Drainage may be improved by
placement of ditches and agricultural drain tile.

Well drained soils belonging to the Hennepin-Miami association have formed south of
the proposed NECDF site along Little Raccoon Creek (USDA 1978). The slope of the loamy
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glacial till near the creek varies from moderate to very steep. Excessive slope limits the
potential for residential and urban development. The potential for woodland development is
good.

NECD is located in an area that previously was used to grow crops. The use of
agricultural drain tile by former landowners may have been extensive. All dram tile at NEC
would have been installed before the U.S. Department of Agriculture’s Soil Conservation
Service was established; hence, complete records of drain tile installation are not available.
Damaged drain tile segments may have remained partly intact at the proposed site for the
NECDF. These segments would be removed before construction of the facility, or replaced to
prevent future ponding. Excessive ponding would be undesirable during operation of the
NECDF. In the unlikely event of an accidental spill onto the ground, unremoved drain tile
segments at unknown locations could promote drainage of contaminants to nearby surface
waters before cleanup could take place.

3.324 Groundwater

Aquifers and Groundwater Hydrology. Vermilhon  County, which includes NECD,
has three principal aquifers which store and transmit relatively large, sustained quantities of
groundwater: (1) glaciofluvial deposits along the Wabash River; (2) bedrock valleys eroded by
pre-glacial streams that have since been partially filled with glaciofluvial deposits and
subsequently buried by glacial till; and (3) sandstone within the Pennsylvanian bedrock. Sand
and gravel lenses that lie within the glacial till are not viable municipal or industrial sources of
groundwater, but are important in terms of the relatively large number of low-yield,
privately-owned wells located near NECD. The water-bearing properties of these aquifers and
water-bearing strata are summarized in Table 3.4. Groundwater accounts for 10% of the total
water consumption in Vermillion County (Crompton and Graves 1990) and 100% of the
consumption at NECD.

The glaciofluvial deposits along the Wabash River are capable of sustaining
groundwater yields sufficient for large industrial and municipal supplies. The Ranney well field
that supplies all water to NECD is located in these bottomlands adjacent to the Wabash River.
Each Ranney well or collector consists of a central caisson installed vertically in the
glaciofluvial deposits. Screens are driven radially outward from the caisson into the aquifer to
promote the seepage of groundwater into the caisson. A vertical turbine pump moves the
groundwater from the caisson to the distribution system. Large, sustained yields are achievable
using Ranney wells. Groundwater is readily available from the glacioffuvial  aquifer to meet the
demand of the NECDF.

The water table of this unconfined, glaciofluvial aquifer is located from 1.5 to 7.3 m (5
to 24 ft) below the ground surface. The flow of groundwater is strongly coupled to the water
level of the Wabash River. The water table responds within hours to changes in river stage.
The river recharges the aquifer when the river stage is high, and groundwater from the aquifer
enters the river when the stage is low. Near the Ranney well field, the large pumping rates
induce river water to flow through the ground to the wells. The induced infiltration ensures that
relatively large pumping rates can be maintained (except possibly during a prolonged drought).

The water-bearing sand and gravel deposited in buried, pre-glacial stream valleys also
can sustain large yields of groundwater adequate for industrial and municipal supplies. Aquifers
within three buried bedrock valleys in the vicinity of NECD have potentially high yields
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(Watkins and Jordan 1965; Boneham 1980; Kempton et al. 1981). The Danville Valley extends
westward from Shades State Park to Perrysville, Ind., where it turns northward toward
Danville, Ill. The southwesterly-trending Montclair Valley passes through the southeastern
corner of Vermillion County, Ind. The Mahomet Valley aquifer is located in northern
Vermilion County, Ill., and is a candidate for expansion of the Danville, Ill., municipal water
SUPPlY*

Recharge is provided to the buried-valley aquifers where creeks and rivers have eroded
through the relatively thick, overlying glacial till. Portions of the buried Montclair Valley are
traversed by the existing valleys of Little Raccoon and Brouilletts creeks, and the Wabash
River (Watkins and Jordan 1965, p. 6).

The glacial till is not a significant water-bearing formation. However, irregularly-
shaped sand and gravel lenses that could be located anywhere in the formation can serve as
local aquifers. While some of these lenses may be extensive [as much as 9 m (30 ft) wide,
1 m (3 ft) thick, and 5 or 6 km (3 or 4 miles) long (Watkins and Jordan 1965)], large sustained
yields usually cannot be maintained indefinitely without causing excessive water table
declination and a corresponding degradation in groundwater quality.

The hydraulic conductivity of undisturbed glacial till at NECD is low, ranging from
1.77(10-‘)  to 3.63(10’) cm/s [5.81(10-*“)  to 1.19(10‘*)  fc/sJ (USATHAMA 1991, p. 2-26). The
presence of the glacial till limits seepage of water into the ground, inhibits hydraulic connection
between sand and gravel lenses, and promotes runoff into nearby creeks.

The relatively high percentage of clay-sized particles in the glacial till moderately (see
Sect. 3.3.2.2) retards the movement of solutes dissolved in the groundwater. Adsorption of
dissolved species onto the soil matrix removes solutes from the liquid phase, reduces
downgradient plume concentrations, and slows the movement of the contaminant front (Freeze
and Cherry 1979, pp. 402-408).

The measured water table in the glacial till is displayed in Fig. 3.5 (USATHAMA
1991, Fig. 2-5, p. 2-22). The network of monitoring wells at NECD is shown in Fig. 3.6. Most
of the shallow perched groundwater flows horizontally within the discontinuous sand and gravel
lenses in the till. Locations of groundwater divides coincide with topographic highs (i.e.,
surface water drainage divides) (see Fig. 3.3). Perched groundwater beneath the proposed site
for the NECDF discharges into Little Raccoon Creek.

The water table measured in the glacial till (see Fig. 3.5) represents average conditions.
Geologic variations in the poorly-sorted glacial till cause the water table to be discontinuous. In
turn, movement of the shallow perched groundwater is concentrated in some areas, and
depleted in others. The presence of wells, impoundments, industrialized areas, and agricultural
drain tile further complicate the flow of perched groundwater beneath NECD.

The sandstone aquifer within the Pennsylvanian bedrock supplies groundwater for
domestic and stock use in Vermillion County (Watkins and Jordan 1965). Well depths range
from 15 to 168 m (50 to 550 ft), averaging approximately 40 m (130 ft). Sustained yields are
possible because the aquifer is areahy extensive -(i.e., continuous) and range from 4 to
284 L/min  (1 to 75 gpm). The weight of overburden (glacial till) induces confining pressures
that cause the water table in this artesian aquifer to rise to within 1 to 6 m (4 to 20 ft} of the
ground surface from a depth of 24 to 56 m (80 to 185 ft) (U.S. Army 1980).

While deeper Mississippian, Devonian, and Silurian strata beneath the Pennsylvanian
bedrock may yield small quantities of groundwater for stock or domestic use, water quality
tends to deteriorate and drilling costs rapidly rise with increased depth. Poor water quality,
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potentially low yields, and economic considerations make deeper aquifers beneath NECD
unacceptable for most uses.

Groundwater Quality. Table 3.5 compares the quality of groundwater in the aquifers
beneath NECD. Groundwater from the glaciofluvial aquifer has very good quality. Although
very hard /hardness values exceeding 150 mg/L are designated as very hard (Freeze and
Cherry 1979)],  this potable water requires minimal treatment other than precautionary
chlorination before use (U.S. Army 1980). The sand and gravel lenses in the glacial till exhibit
groundwater quality similar to that of the glaciofluvial aquifer. The increased nitrates and
decreased iron content in the glaciofluvial aquifer are indicative of the induced infiltration
occurring along the Wabash River. Pollution in the river supplies the nitrates, while oxidizing
conditions in the naturally aerated fluvial environment cause dissolved iron to settle out or be
suspended rather than move through the ground to the Ranney well field.

Groundwater in the buried, pre-glacial valleys would be expected to be slightly higher
in total dissolved solids, hardness, iron, and chloride but lower in nitrate than that in the sand
and gravel lenses. The thickness of glacial till isolates the buried-valley aquifers from surficial
influences (i.e., nitrates) while providing for reducing conditions that increase dissolved iron
content. These water quality trends would be reversed at locations where the buried-valley
aquifers are recharged by the Wabash River or its tributaries.

Total dissolved solids, chloride, and iron concentrations in the Pennsylvanian bedrock
aquifer would be expected to exceed drinking water standards. Without treatment, groundwater
from the bedrock aquifer would be suitable for livestock production and possibly crop irrigation
only when the concentration of total dissolved solids did not exceed 700 mg/L (Freeze and
Cherry 1979).

Groundwater Use. Forty-nine wells are located off-site and within 3.2 km (2 miles) of
NECD (USATHAMA 1991, Sect. 2.2.8, pp. 2-29 to 2-34). Well depths range from 6.1 to
109.7 m (20 to 360 ft). Wells are classified as follows according to groundwater use: (1) 33
household domestic water supplies; (2) 8 public water supplies; (3) 2 livestock watering wells;
(4) 1 industrial water supply (5) 3 test wells; and (6) 2 dry wells. More than 50% of these wells
pump groundwater from sand and gravel lenses within the glacial till, are privately owned, and
provide low yields.

3.3.2.5 Water supply and requirements

The NECD water distribution system consists of a covered reservoir, tanks, pumps,
piping, and controls necessary to provide water for processes, utilities, and fire protection
(U.S. Army 1992c,  p. G-1-15). The Ranney well field consists of six wells and utilizes three
pumps. One pump operates almost continuously, while the second starts and stops as necessary
according to the demand for water. The third pump is an installed spare. The recommended
groundwater withdrawal rate from the glaciofluvial deposits along the Wabash River ranges
from approximately 27,300 to 32,700 m3/day [7X to 8.64 Mgd (5,000 to 6,000 gpm)] with one
pump operating (USAEHA 1975, p. 4; USATHAMA 1991, p. 2-28).
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Table 3.5. Groundwater quality of aquifers beneath Newport Chemical Depot”
AquifeP

Dissolved
constituent

Total dissolved
solids

Sandstone in Primary or
Glaciofluvial Sand and gravel the secondary
deposits along lenses in the Pennsylvanian drinking water
Wabash River glacial till bedrock standard

400-600 350-425 500-3,000” 5Ood

Total hardnesse 300-400 300-400 EO-1,000”
f

(as CaCO,)

Chloride 8-30 2.5-3.0 4-3,1405 25cT

Iron 0.011-1.4 1.5-2.5 l-5” 0.3d
h

Nitrate (as N) 0.1-6 0.01-0.4 IQ

“All concentrations are expressed in mg/L. Unless otherwise noted, groundwater quality data were
obtained from K. J. Banaszak, “Indiana Ground-Water Quality,” pp. 245-250  in National Water Summary
1986-HydroLogic Events and Ground-Water Quality, compiled by D. W. Moody, J. Carr, E. B. Chase, and R.
W. Paulson, U.S. Geological Survey, Water-Supply Paper 2325, U.S. Government Printing Office, Washington,
D.C., 1988.

“Groundwater in buried, pre-glacial valleys (located atop the Pennsylvanian bedrock surface and near the
base of the glacial till) probably would be slightly higher in total dissolved solids, total hardness, iron, and
chloride, but lower in nitrate, than groundwater in the sand and gravel lenses within the glacial till.

3. C. Voelker  and R. P. Clarke, “Illinois Ground-Water Quality,” pp. 237-244 in National Wafer
Summary 1986aydrologic  Events and Growth-Water Qualit>t,  compiled by D. W. Moody, J. Carr, E. B. Chase,
and R. W. Paulson, U.S. Geological Survey, Water-Supply Paper 2325, U.S. Government Printing Office,
Washington, D.C., 1988.

‘Code of Federal Regulations (40 CFR Part 143),  Title 40: Environmental Protection Agency; Part 143:
“National Secondary Drinking Water Regulations,” U.S. Government Printing Office, Washington, D.C., pp.
470-473, July 1, 1996.

12. A. Freeze, and J. A. Cherry, Groundwafer, Prentice-Hall, Inc., Englewood Cliffs, N.J., 1979, p.
387, define four classifications of total calcium carbonate (CaCO,)  hardness: (1) O-60 mg/L-soft; (2) 61-
120 mg/L-moderately hard; (3) 121-180 mg/L-hard; and (4) greater than 180 mg/L-very hard. Hard water
causes scale formation in pipes and does not produce lather without consuming excessive quantities of soap.

qhere  is no federal drinking water standard for hardness. According to J. D. Hem, Study and
Interpretation of the Chemical Characteristics of Natural Water, third edition, third printing, U.S. Geological
Survey, Water- Supply Paper 2254, U.S. Government Printing Office, Washington, D.C., 1989, p. 159, the
World Health Organization suggests an upper limit of 500 mg/L.

XF.  A. Watkins, Jr., and D. G. Jordan, Ground-Water Resources of West-Central Indiana, Preliminary
Report: Vermillion  County, Bulletin No. 29 of the Division of Water Resources, prepared by the Geological
Survey, U.S. Department of the Interior, in cooperation with the Division of Water Resources, Ind. Department of
Conservation, Indianapolis, 1965.

‘The surficial  layer of gIacial till minimizes the seepage of nitrates from the surface into the underlying
sandstone aquifer that resides in the Pennsylvanian bedrock.

‘Code of Federal Regulations (40 CFR Part 141),  Title 40: Environmental Protection Agency; Part 141:
“National Primary Drinking Water Regulations,” U.S. Government Printing Office, Washington, D.C., pp.
288-429, July 1, 1996.
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3.3.3 Preexisting Contamination

Past and present missions at NECD have required the storage, handling, use, and
disposal of toxic, hazardous, and radioactive chemicals. These activities have resulted in known
and suspected areas of environmental contamination including soils, groundwater, surface
water, and structures. The Army has instituted an Installation Restoration Program (IRP) to
systematically identify, evaluate, and clean up abandoned sites on its facilities that could have
been contaminated by toxic, hazardous, and radioactive chemicals, and that did not comply
with recently enacted environmental legislation. The IRP is the Department of Defense
equivalent to the EPA Superfund Program.

Potentially contaminated areas at NECD that could require corrective action
(USATHAMA 1991; U.S. Army 1980; U.S. Army 1985) include the

RDX’ burning ground,
RDX manufacturing area,
chemical plant,
gypsum sludge basins,
decontaminated waste burial grounds,
Little Raccoon Creek,
TNT2 burning ground,
TNT manufacturing area,
deep well injection point,
red water ash basins,
night soil pits,
pollution control center retention basin, and
closed sanitary landfill.

The RDX areas, sludge basins, TNT burning ground, ash basins, retention basin, and landfill
are identified solid waste management units where a potential for contamination from past
operations has been indicated.

At the chemical plant, burial ground, Little Raccoon Creek, TNT manufacturing area,
and night soil pits, environmental contamination could have resulted from the use of potentially
hazardous materials. Site investigations have been performed in each area to determine whether
there has been a release and whether there is a substantial threat of a future release of
hazardous substances, pollutants, or contaminants into the environment that could present an
imminent and substantial danger to the public health or welfare.

The deep well was deactivated in 1971. Plugging and abandonment occurred in 1985 in
accordance with a closure plan approved by the U.S. Environmental Protection Agency (U.S.
Army 1985).

‘R.DX  or “Royal Demolition Explosive” is also known as (1) cyclonite, (2) cyclotrimethylene trinitramine,
and (3) hexhydro-1,3,5-trinitro-1,3,5-triazine.

‘TNT is trinitrotoluene.
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Existing contamination that has resulted from actions associated with prior NECD
missions could be a potential source of confusion and concern for cleanup if an accidental spill
escaped containment.

Deep well injection was used until September 1969 to dispose of waste detoxification
solution and wastewaters generated from equipment cleanup and industrial processes during
operation of the chemical plant (U.S. Army 1980). The deep well was drilled to a depth of
1,878 m (6,160 ft) in 1960, and is located between the north wall of the chemical agent
warehouse (i.e., Building 144) and the chemical plant. The well was deactivated in 1971.
Plugging and abandonment occurred in 1985 in accordance with an EPA approved closure plan
(U.S. Army 1985). Raw chemical agent never was injected into the web, and no CSDP
activities would utilize the deep well.

The proposed site for the NECDF is located in the headwaters of Little Raccoon Creek
with maintenance shops to the north, the former VX production facility (chemical plant) and
current VX storage facility to the east, the decontamination waste burial grounds, closed
sanitary landfill, and FOTW to the south, and farmland to the west. Environmental
contamination has occurred at the chemical plant, decontaminated waste burial grounds, and
closed sanitary landfill (see Sect. 3.3-l.  1). Site investigation and remediation to clean up
contamination from previous activities may be required prior to construction and during
construction of the proposed NECDF, as well as during proposed pilot testing. The actual
proposed site of the NECDF does not require investigation or remediation.

3.4 ECOLOGICAL RESOURCES

This section describes natural areas, vegetation, fish, and wildlife occurring within a
100~km (62-mile) radius of NECD. Ecological resources occurring within this radius, which
includes 23 counties or parts of counties in Indiana, and 15 in Illinois, could be affected by
possible accidental releases of chemical agents. This area includes parklands, conservation
areas, preserves (including Nature Conservancy areas), wildlife refuges and management areas,

and wetlands. These areas often consist of large acreages of natural ecosystems or habitats and
species of special interest or concern. Threatened and endangered species listed by the U.S.
Fish and Wildlife Service are one group of ecological resources of particular concern because
of their high vuhierability  to extinction (see Section 3.4.4). The Endangered Species Act of
1973 (Pub. L. 93-205) requires federal agencies to ensure that their actions neither jeopardize
the continued existence of endangered or threatened species nor destroy or adversely modify
designated critical habitats for such species. The numbers of ecological resources of special
concern within 100 km (62 miles) of NECD are given in Table 3.6, and locations of selected
key resources are shown in Fig. 3.7. The distance and direction of those ecological resources
which lie within the no-deaths distances from NECD for the most serious accidents associated
with agent VX are summarized in Table 3.7. -

Possible accidental releases of VX pose the greatest threat to ecological resources under
any of the alternatives considered. The potential impact distances for ecological resources are
assumed to be equivalent to the human health “no-effects” distances, which are approximately
seven times greater than the calculated downwind human “no-deaths” distances for chemical
agent release based on the most serious accident for each alternative under worst-case
meteorological conditions (see Appendix E). The prevailing wind direction in the NECD
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Table 3.6. Numbers of ecological resources of special concern witbin
100 km (62 miles) of Newport Chemical Depot

Resource
National Historical Sites’
National Wildlife Refuges
Threatened and Endangered Speciesb
Nature Preserves
Natural Heritage Landmarks
State and Local Parks, Recreational Areas, and Reservoirs
State Forests, Conservation Areas. and Fish and Wildlife

“Managed by the National Park Service.

Number
1
1

13
52

3
20
18

‘Does not include proposed, candidate, or state listed species.

vicinity is generally from the south (see Section 3.2.1.1). Ecological resources of special
concern that are located primarily to the north of NECD, therefore, would be within the
prevailing downwind direction of the site; however, all ecological resources within the 100&n
(62-mile) radius could potentially be affected by a worst-case accidental release of chemical
agent.

Additional site-specific information that supports the following discussions can be found
in the installation  Assessment for Newport Army Ammunition  Piant (U. S . Army 1979)‘)
Environmental  Assessment of Newport Army Ammunition  Plant  Operations  (U.S . Army 1980))
and the Natural  Resources  Management  Plan for the Newport Army Ammunition Plant (Mason
& Hanger - Silas Mason Co. 1991). Several surveys to document the biota of the NECD
installation have been conducted: birds (Chandler and Weiss 1994); endangered bats (PRC
1997); endangered, threatened, and special concern fishes, amphibians, reptiles and mammals
(Whitaker 1994); endangered and threatened plants and vertebrate animals (Jackson and
Whitaker 1987); threatened, endangered and rare plants (Jackson 1976); natural areas and rare
plants (Hedge and Bancoe 1994); and general terrestrial ecology (Pinkham et al. 1976).  The
wealth of information provided by these biological surveys has been utilized extensively in the
preparation of the following sections.

3.4.1 Terrestrial Resources

The NECD, located in west central Indiana, Vermillion County, lies in the largest
physiographic unit of Indiana, the Tipton  Till Plain (Mallott  1922 in Hedge and Bancoe 1994).
This is a broad, level plain created by glaciation,Locally there are a few small streams with
their associated dissected topography. Thus, the land forms present within NECD include both
a nearly level plain and a series of small, primarily forested, stream valleys. The region is
composed of glacial deposits covered in many areas by loess, a layer of wind blown silt which
covers the glacial materials (Hedge and Bancoe 1994). All soil types at NECD are deep and
have high moisture-holding capacity. The uplands and slope/valley areas are moderately-to-
poorly drained and have a moderately slow permeability. The floodplain soil group is well
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1 Turkey Run Stale Park
2 Shades State Park
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Fig. 3.7. Locations of selected key ecological resources near the Newport Chemical
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Table 3.7. Ecological resources of special concern located within 100 km (62 miles) of
Newport Chemical Depot

Resource’ Distance and direction from siteb

National  Historical  Sites
Lincoln Log Cabin Historical Site, IL
National  Wildlife  Refuges

Muscatatuck National Wildlife Refuge - Restle Unit, IN
Nature Preserves (NP)
American Beech Woods, IL
Baber Woods, IL
Bean Blossom Bottoms Natural Area, IN
Bean Blossom Bottoms NP, IN
Big Walnut Managed Area, IN
Big Walnut NP, IN
Blue Bluff NP, IN
Bradford Woods, IN

Bryan (Eunice Hamilton) NP, IN
Calvert & Porter Woods NP, IN
Dobbs (John C.) Memorial NP, IN
Eagle Crest NP, IN
Fairchild Cemetery Prairie & Savannah, IL
Fall Creek Gorge NP, IN
Fern Cliff NP, IN
Flesher Memorial Woods NP, IN
Forest Glen Seep, IL
Fowler Highway Prairie Management Area, IN
Green’s BIuff NP, IN
Hall (Oscar & Ruth) Woods NP, IN
High Bridge Botanical Area, IN
Hoot Woods NP, IN
Horticultural Park Woods, IN
Indiana Veteran’s Home Woods NP, IN
Jordan Seeps, IN
Kieweg Woods, IN
Little Vermillion River NP, IL
Little Bluestem  Prairie NP, IN

Lookout Point NP, IN

North Fork Vermillion River. IL

85 km SW

95 km SE

65 km S
45 kmw

95kmSE
9.5 km SE
55 kmE
55 kmE
95 km SE
PO km E
95 km NE
70kmE
45 kms
lOOkmE
50kmNW
55kmN

55 km SE
60kmS
25 km NW
85kmN
90 km SE
55kmE
75kmNE
75 km SE
80 km NE
8OkmNE
60kmSE
45 kms
25kmNW
3okms

80 km.

25 kmN
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Table 3.7 (cont’d)
Resource’ Distance and direction from site’
Nature  Preserves  (MT)  (cont’d)

Otterbein Highway Prairie Management Area, IN
Palestine Iresine  Site NP, IL
Pedestal Rock NP, IN
Perdue - Baker Wildlife Area, IN
Pine Hills NP, IN

Portland Arch NP, IN
Prospect Cemetery Prairie NP, IL
Restle Natural Area, IN

Rocky Hollow - Falls Canyon NP, IN
Ross Biological Reserve, IN
Rupert Cemetery Site NP, IN
Salt Fork Vermillion  River NP, IL

Soidiers  Home Woods NP,  IN
Spring Pond NP, IN

Spring Creek Seeps NP, IN
Wabash Breaks NP, IN
Wabash River - Mount Carmel  NP, IL
Walnut Point NP, IL
Wea Creek Gravel Hi11 Prairie NP, IN

Willow Creek Seep NP, IL
Windfall Prairie NP, IL
Wolf Cave NP, IN

Natural  Heritage Landmarks
Hillside Marsh, IL
Orchid Hill, IL
Sangamon River, IL
State and  Local Parks,  Recreational  Areas,  and  Reservoirs
Arthur Amish Area, IL
Billie Creek Village, IN
Cagels Mill Reservoir, IN
Cumberland Woods, IN
Eagle Creek Reservoir and Park, IN
Fontanet Woods, IN
Fox Ridge State Park, IL
Kickapoo State Park, IL
Lake of the Woods Park, IL

75 km NE

IOOkRlS
35 km E

75 km NE
35kmE

40 km N
95 km NW
100  km SE
25kmE
75 km NE
60 km N
45kmNW
80 km NE
95 km E
50kmNE
80kmNE
60 km S
1OOkmE
80 km NE
25 km NW
50kmNW
90kmSE

75 km SW
50 km NW
IOOkmNW

85kmW
18kmSE
65kmSE
80 km NE
lOOkmE
40 km SE
85kmSW
45 km NW

95kmNW
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Resource’
Table 3.7 (cont’d)

Distance and direction from site’
State and  Local  Parks,  Recreational  Areas,  and Reservoirs(cont’d)
Liber State Recreation Area, IN
Lincoln Trail State Park, IL

McCormick’s Creek State Park, IN

Moore Home State Memorial, IL
Raccoon Lake State Recreational Area, IN
Rockome Gardens, IL

Shades State Park, IN
Shakamak State Park, IN
Tippecanoe Battlefield State Memorial, IN
Turkey Run State Park, IN
Walnut Point State Park, IL
State Forests,  Conservation  Areas,  and  Fish and  WiIdlife Areas

Boone’s Pond State Fishing Area, IN
Brouillette Gamebird  Habitat Area, IN

Chinook State Fishing Area, IN
Crawford County Conservation Area, IL
Deno Gamebird  Habitat Area, IN
Green Valley State Fishing Area, IN
Green - Sullivan State Forest, IN
Greenwood Ditch Gamebird Habitat Area, IN
Jefvert Gamebird  Habitat Area, IN

Knop Lake State Fishing Area, IN
McGinnis  - Lauerman Gamebird  Habitat Area, IN
Metro - Sixty Gamebird  Habitat Area, IN

Middle Fork State Fish and Wildlife Area, IL
Minnehaha State Fish and Wildlife Area, IN
State Forests,  Conservation  Areas,  and Fish  and  Wildlife  Areas
Nickle  Plate Gamebird  Habitat Area, IN
Owen - Putnam State Forest, IN
Pine Creek Wildlife Management Area, IN

65 km SE
60kmSW
75 km SE

90 km SW
30 km E
7.5 km w

30 km E
65 km S
80 km NE
20 km E
60kmSW

80kmE
80kmN
50 km s
85 km s
95 km N
30kmS
90kmS
85kmN
95 kmN
80 km NE
95kmN
95kmN
55 km NW
80 km s

95kmN
75kmSE
IOOkRlN
95 km NVinegar Hill Gamebird  Habitat Area, IN

‘Sources of this information include: Hellmich, RP. 1997. Letter from Ronald Heilmich, Indiana
Department of National Resources, Division of Nature Preserves, to H.D. Quarles, Oak Ridge National
Laboratory, Oak Ridge, Temi,  September 2; Hostetler, H.C. 1997. Letter from Heather Hostetler, Illinois
Department of Natural Resources, to H.D. Quarles, Oak Ridge, National Laboratory, Oak Ridge, Term.,
September 5.

‘Multiply distance in km by 0.6214 to convert to miles.



drained and highly permeable. The southwest portion of NECD contains deep black prairie
soils, whereas most to the rest of the area contains lighter soils associated with woodlands
CJVhitaker 1994). Precipitation averages about 100 cm (40 in.), and the area lies along a
transition zone between deciduous forest to the east and tall grass prairie to the west.

Although the area was originally forest interspersed with patches of tall grass prairie,
the plant and surrounding areas are now largely agricultural fields, second growth, and
scattered small woodlands (Chandler and Weiss 1994). These hardwood forests are more fully
developed in the more protected, mesic slopes and ravines (Hedge and Bancoe 1994). Little
remains of the original prairie vegetation, although some big bluestem, Indian grass, and
prairie dock can occasionally be found on roadsides within NECD. Much of the open land is
leased to farmers for row crops, hay production, and grazing. Timber is harvested from the
forested areas according to a management plan (Mason & Hanger - Silas Mason Co. 1991), and
2 to 8 ha (5 to 20 acres) of mixed hardwoods are planted per year. A prairie restoration
program was begun on NECD in 1994, 1995, and 1996 with the planting of approximately
20 ha (48.5 acres). About 70% of the land in the 100~km (62 mile) zone around the site is used
for agricultural crops. In order of importance the major crops are corn for grain or silage,
soybeans, hay or grass, wheat, alfalfa, and oats.

The landscape diversity at NECD creates habitat for many wildlife species; among the
more obvious are whitetail deer, wild turkey, pheasant, quail, and coyote (Whitaker 1994).
Controlled deer hunts have been conducted at NECD since 1989. Other common mammals
present include raccoons, cottontails, fox squirrels, red and gray fox, skunks, opossums,
muskrats, chipmunks, and woodchucks. Additional gamebirds include woodcock and mourning
dove (Mason & Hanger - Silas Mason Co. 1991). A terrestrial ecological survey of NECD
documented the presence of additional mammal species such as short-tailed shrew, meadow
vole, house mouse, white-footed mouse, and southern bog lemming; amphibians and reptiles
present include box turtle, five species of frogs, and the two-lined salamander (Pinkham et al.
1976). A survey for birds concluded that NECD is an ornithologically rich area: the presence
of 137 species was documented including Great blue heron, Cooper’s hawk, eastern bluebird,
chimney swift, and several state-listed species (Chandler and Weiss 1994).

Some areas of NECD are recognized as having special value because they contain
important natural communities and rare plants. An inventory of such areas was undertaken by
the Indiana Department of Natural Resources, Division of Nature Preserves (Hedge and
Bancoe 1994). Five exceptional areas and two special interest natural areas were identified
based on various combinations of natural community features and the presence of some of five
Indiana “watch list” species: large yellow lady’s slipper, goldenseal, American ginseng,
American pinesap,  and Wood’s hellebore. Recommendations were given for the management
and preservation of these special sites (Hedge and Bancoe 1994). None of these areas lies
within or adjacent to the proposed pilot test facility site.

3.42 Aquatic Resources - -

Five small warmwater stream systems drain the NECD site. Jonathan Creek, Little
Vermilion Creek, and an unnamed creek drain roughly the northern half of the site, flowing
into the Little Vermilion River and thence to the Wabash River approximately 3 km (2 miles) to
the east of the site, the largest stream in the area (Figure 2.1). Little Raccoon Creek and Buck
Creek drain the southern half of the site, also to the Wabash River. The Wabash River flows
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to the Ohio River. The only other surface waters in the immediate area are smaller tributaries
of these streams, and several small natural and man-made ponds.

The Wabash River, a large, turbid, very hard, and slightly alkaline stream, has been
moderately to heavily polluted by industrial, municipal, and agricultural wastewater discharges,
including septic tank seepage, raw sewage, fertilizers, pesticides, and soil runoff (U.S. Army
1980). Several of the streams draining the NECD site are considered slightly polluted by
agricultural activities and past explosives manufacturing at the site (U.S. Army 1980). The
proposed site for the pilot test facility lies adjacent to the headwaters of Little Raccoon Creek,
which has been polluted by wastewaters discharged from the sewage treatment plant (FOTW);
the power plant; the facilities for production of heavy water, explosives, and VX in past years;
and surface runoff (U.S. Army 1980; Bender and Pearson 1975). Creek waters and sediments
are contaminated by a variety of metals and organic compounds. Sect. 3.3.1 provides further
details and discussion of surface water quality and hydrology of Little Raccoon Creek and other
on-site and area streams.

The assemblage of fish species found in streams draining the NECD site is not
untypical of other warmwater streams of the region. Most common within the NECD property
are the redbelly date, the silverjaw minnow, the bluntnose minnow, and the orangethroat darter
(Whitaker 1994). Other numerically important species include the stoneroller, creek chub,
white sucker, and Johnny darter. Table 3.8 lists fish species known to occur in site streams,
including minnows, suckers, darters, and sunfish, as well as in the Wabash River.

No freshwater mussels nor their shells were found during a 1984 survey for mussels at
the NECD site (Miller 1984). Miller concluded that their absence was probably not due to
degraded water quality, but rather to the small size of the on-site streams - most unionid
mussels require fairly large streams. Six species (two alive) were found in the Little Vermilion
River north of the NECD, and shells of 25 species of mussel (i.e., none were alive) were
collected from the Wabash River in the vicinity of the NECD site. These shells were believed
to have originated from gravel bars upstream and then deposited in the reach near the site
following periods of high river flows. An earlier study identified several non-mussel molluscs,
including finger nail clams, pond snails, river snails, and orb snails (Bender and Pearson 1975).
Other invertebrates found in streams draining the NECD site by Bender and Pearson (1975)
include oligochaetes, crayfish, and many species of aquatic insects. Beetles, true bugs, midges,
horseflies, craneflies, mayflies, stoneflies, caddisflies, dragonflies, and damselflies were
important members of the benthic community. Many of these organisms are important prey
organisms for the various fish species inhabiting these streams.

3.4.3 Wetlands

NECD contains a relatively small amount of wetland acreage. There are streams with
associated forested floodplains which are found in the northern, more dissected portion of the
property; depressional wetlands, some of which-are forested, are found in the more level
portions of the property (Hedge and Bancoe 1994). There are also several impoundments which
contain wetland vegetation, including marshes with cattails. Some circumneutral seep springs
(which occur when ground water oozes through a muck soil in a diffuse manner creating
habitat suitable for species such as marsh marigold, skunk cabbage, jewelweed, sedges, purple-
stem aster, roughleaf goldenrod, black ash, and white turtlehead) are also present (Hedge and



Table 3.8. Fish species found in NECD streams and the Wabash
River

Common Name Scientific name

Fish of NECD and nearby stream$.*
S toneroller Campostoma anomalum

Silverjaw minnow Ericymba buccata

Southern common shiner Luxilus  chrysocephalus

Striped shiner Notropis chrysocephalus

Spotfm shiner Notropis spiloptenis

Emerald shiner Notropis atheronoides

Sand shiner Notropis stramineus

Redfm shiner Notropis umbratilis

Steelcolor shiner Notropis whipplei

Suckermouth mhmow Phenacobius mirabilis

Southern redbelly date Phoxinus erythrogaster

Blacknose date Rhinichthys atratulus

Creek chub Semotilus atromaculatus

White sucker Catostomus commersoni

Northern hogsucker Hypentelium migricans

Mottled sculpin Cottus bairdi

American brook lamprey Lampetra lamottei

Johnny darter Etheostoma nigrum

Orangethroat darter Etheostoma spectabile

Greenside darter Ethostoma blennioides

Fantail darter Etheostoma jlabellare

Blackside darter Percina maculata

Warmouth Lepomis gulosus

Bluegill Leposmis macrochirus

Green sunfish Lepomis cyanellus

Mud pickerel Exox americanus

Yellow bullhead catfish Ictalurus  natalis- -
ish of the Wabash River ’

Gizzard shad Dorosoma cepedianum

Carp Cypn’nus  calpio

Carpsuckers Carpiodes  spp.

Redhorse suckers Moxostoma  spp.
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Common Name

Table 3.8 (cont’d)

Scientific name

Fish of the Wabash River ’ (co&d)
Blue sucker
Buffalo suckers
Longnose gar

Shortnose gar
Spotted gar

Goldeye
Mooneye
Skipjack herring
Flathead  catfish
Channel catfish
Blue catfish
White bass

Smallmouth bass
Spotted bass

Largemouth bass
White crappie

Cycleptus elongatus
Ictiobus spp.
Lepisosteus osseus
Lepisosteus platostomus
Lepisosteus oculatus
Hiodon alosoides
Hiodon tergisus
Alosa  chrysochloris
Pylodictis olivaris
Ictalurus  punctatus
Ictalurus  furcatus

Morone chrysops
Micropterus dolomieui
Micropterus punctulatus
Micropterus salmoides
Pomoxis annularis

Longear sunfish Lepomis megalotis

Bluegill Lepomis macrochiw

Rock bass Ambloplites rupesttis

Sauger Stizostedion canadense

Walleye Stizostedion vitreum

Logperch Percina caprodes

Freshwater drum Aplodinotus grunniens

Shovelnose sturgeon Scaphirhynchus platorhynchus

Bowfin Amia calva

American eel Anguilla rostrata

Paddlefish Polyodon spathula

Silver lamprey -Ichthyomyzon  unicuspis
“Mason & Hanger - Silas Mason Company, Inc. 1991. Natural Resources

Management Plan for the Newport Army Ammunition Plant. Part IV: Fish and Wildlife
Management. Newport, IN.

“Whitaker,  J.O. 1994. Survey of Endangered, Threatened, and Special Concern
Fishes, Amphibians, Reptiles and Mammals of the Newport Army Ammunition Plant,
Newport Indiana. Report to Mason & Hanger - Silas Mason Company, Inc. Newport
Army Ammunition Plant, Newport Indiana.

‘Gammon, J. R. 1991. The Environment and Fish Communities of the Middle
Wabash River. Report for Eli Lily and Company, Indianapolis, and PSI Energy,
Plainfield, IN.



Bancoe 1994). U.S. Fish and Wildlife Service National Wetland Inventory maps indicate that
there are no wetlands in the immediate vicinity of the construction project (D. Hudak, FWS,
personal communication to H. D. Quarles, ORNL, Oct. 28, 1997). The maps do indicate that
wetland areas of the following classifications may be present in the surrounding vicinity:
riverine; palustrine, forested; palustrine, unconsolidated; palustrine, scrub-shrub; and
palustrine, emergent.

3.4.4 Threatened and Endangered Species

Thirteen federally listed threatened and endangered species have been identified by the
U.S. Fish and Wildlife Service (R. Nelson, FWS, personal communication to H. D. Quarles,
ORNL, Sept. 2, 1997; R. Nelson, FWS, personal communication to V.R. Tolbert, ORNL,
Sept. 24, 1992; R. Wilson, FWS, personal communication to L. L. Sigal, ORNL,
June 17, 1986; D. Hudak, FWS, personal communication to H. D. Quarles, ORNL,
Oct. 28, 1997; D. Hudak, FWS personal communication to M. Satrape, PMCD,
March 30, 1992; D. Hudak, FWS, personal communication to L. L. Sigal, ORNL,
June 17, 1986; D. Hudak, FWS, personal communication to L. L. Sigal, ORNL, Jul. 11,1986)
as potentially occurring within 100 km (62 miles) of NECD. These species are listed in
Table 3.9 (see also Appendix D). The federally listed endangered and threatened species
identified include one mammal, one bird, nine freshwater mussels, and two plants. Over 100
Indiana-listed endangered and Illinois-listed threatened and endangered plant and animal species
also potentially occur in the loo-km (62-mile) zone around NECD (H. Hostetler, Illinois
Department of Natural Resources, personal communication to H.D. Quarles, ORNL, Sept. 5,
1997; R. Hellmich, Indiana Department of Natural Resources, personal communication to
H. D. Quarles, ORNL, Sept. 2, 1997).

The federally listed endangered mammal, the Indiana bat, is known to occur on NECD.
Two maternity colonies have recently been discovered to the northeast and northwest of the
proposed pilot test facility (PRC 1997). One Indiana-listed endangered mammal, badger, based
on two reliable site records, is known to occur at NECD (Whitaker 1994). The federally listed
threatened bird species, bald eagle, uses stretches of the Wabash River immediately east of
NECD, and throughout Park, Fountain, and Warren counties, Indiana, as wintering areas
(D. Hudak, FWS, personal communication to H. D. Quarles, ORNL, Oct. 28, 1997). Eagles
are often sighted moving through these reaches of the Wabash from January through March. A
pair was reported building a nest along the river across from NECD in 1992 by the Indiana
Department of Natural Resources (D. Hudak, FWS, personal communication to M. Satrape,
PMCD, March 30, 1992), but the nest has never been used (D. Hudak, FWS, personal
communication to H. D. Quarles, ORNL Oct. 28, 1997). Bald eagle wintering areas also
occur along large rivers in Moultrie and Jasper counties, Illinois, about 100 km (62 miles)
southwest of NECD (R. Nelson, FWS, personal communication to V.R. Tolbert, ORNL,
Sept. 24, 1992). Five Indiana-listed endangered-bird species-the upland sandpiper, osprey,
the sandhill crane, sedge wren, and Henslow’s sparrow-have also been recorded at NECD
(Chandler and Weiss 1994, personal communication of Kevin Rudduck, NECD Environmental
Engineer, to H.D. Quarles of Oak Ridge National Laboratory, Oak Ridge, Term.,  at NECD on
July 1, 1997.). Two federally listed threatened plant species are located in Illinois about



Table 3.9. List of federal threatened, endangered, proposed
threatened, and proposed endangered species identified by the U.S. Fish

and Wildlife Service as occurring within 100 km (62 miles) of
Newport Chemical Depot

Statusa

Mammals

Indiana bat (Myotis sodalis)

1 Birds

Bald eagle (Hiliaeetus  leucocephalus)

Mussels

Fanshell  mussel (Cyprogenia  stegaria)

Clubshell mussel (Pleurobema  clava)

White wartyback mussel (Plethobasus  cicatricosus)b

Orange-footed pimpleback mussel (Plethobasus  cooperianus)

Rough pigtoe  mussel (Pleurobema plenum)

Fat pocketbook pearly mussel (Potamilus  capax)b

Pink mucket pearly mussel (Lampsilis orbicuZata)b

Tubercuied-blossom pearly mussel (Epioblasma  torulosa
torulosa)b

White cats paw pearly mussel (Epioblasma  obliquata
perobliqua)

E

T

E

E

E

E

E

E

E

E

E

Plants

Eastern prairie fringed orchid (Platanthera  leucophaea) T

Mead’s milkweed (Asclepias  mead@ T

‘T=Threatened,  E=Endangered
‘Presence based on, D. Hudak, FWS, personal communication to L. L. Sigal,  ORNL, June

17, 1986 and R. Nelson, FWS, personal communication to L. L. Sigal, ORNL, June 17, 1986.
- -T\Jo  recent collections of this species.
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100 km (62 miles) northwest of NECD. The eastern prairie fringed orchid occurs in wet
grasslands in Iroquois county, and Mead’s milkweed occurs in virgin prairies in Ford county
(R. Nelson, FWS, personal communication to V.R. Tolbert, ORNL, Sept.24, 1992).

Six federally designated endangered aquatic species have been reported within 100 kxn
of the NECD site (Hudak 1997; Hudak 1986): the fanshell (Cyprogenia  stegaria),  clubshell
(Pleurobema  clava),  and white wartyback (PZethobasus cicaticosus)  mussels, and the fat
pocketbook (Potamilus  capax),  pink mucket  (Lampsilis orbiculata),  and tuberculed-blossom
(Epioblasma  torulosa torulosa)  pearly mussels. However, recent information (see the
Biological Assessment, Appendix D) indicates that only two endangered mussels, the fanshell
and the clubshell, currently reside within 100 km of the site. The nearest reported occurrence
of the fanshell and clubshell mussels is in Tippecanoe County, Ind., 50 km (31 mi) or more
away from the site. Three additional species, the orange-footed pimpleback (Plethobasus
cooperianus)  and rough pigtoe (Pleurobema  plenum) mussels, and the white cats paw pearly
mussel (Epiobkzsma obliquata perobliqua)  may occur within the State of Indiana, but have not
been collected in recent years (Hudak 1986). A total of five endangered mussels have been
collected in the past from the Wabash River, but none from the reach nearest the NECD nor
from the smaller streams such as Little Raccoon Creek which drain the NECD property (Miller
1984; Bender and Pearson 1984).

There are numerous aquatic species within 100 km of the NECD site listed as
endangered, threatened, rare, or as species of special concern by the States of Illinois and
Indiana. These include the popeye  shiner (Notropis  ariommus; found in the past in Vigo and
Parke Counties), and the bluebreast darter (Etheostoma  camurum; collected from Sugar Creek,
Parke County)(Whitaker  1994). Species of special concern include the blue sucker (Cycleptus
elongants;  found all along the Wabash River, but not a likely resident or visitor in the small
upland streams on and near the site), the river redhorse  (Moxostoma  carinatum; collected from
the Wabash River near Terre Haute), the greater redhorse (collected in Vigo County), and the
eastern sand darter (Ammocrypta  pellucida;  found near the site but less common than in earlier
years) (Whitaker 1994).

3.5 LAND USE

3.5.1 Land Use Within NECD

NECD covers about 2,860 ha (7,100 acres) of relatively flat land. Facilities and
grounds at NECD occupy about 260 ha ( 640 acres), with the remaining area consisting mainly
of cropland, pasture, and forest. The chemical agent storage building is located about 1.1 lun
(0.7 mile) west of SR 63 and about 4 km (2.6 miles) south and west of Newport. The future use
of NECD is highly uncertain. Currently, there is no land use plan specifying how the depot will
be used after all the agent stored on site is destroyed.

- -
3.5.2 Land Use Outside NEC

Table 3.10 shows the percentage of each county in the impact area that is farmland.
The five county region is heavily agricultural, with the proportion of land in farms ranging
from a high of 90.5 % (Fountain County) to a low of 63.8 % (Parke County). Parke County has
less land in farms than the other four counties because it has over 28,000 ha (70,000 acres) of
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Table 3.10. Land in farms in the socioeconomic impact area
Land in farms Total land Land in

Location (acres) area farms
(acres) (%)

Fountain Co., Ind. 229,097 253,264 90.5
Parke Co., Ind. 181,653 284,685 63.8
Vermillion Co., Ind. 119,318 164,418 72.6

Indiana 15,618,831 22,956,800 68.0

Edgar Co., 111. 354,480 399,095 88.8
Vermilion Co., Ill. 488,215 575,438 84.8
Illinois 27,250,340 35,579,520 76.6

Source: U. S. Bureau of the Census 1992. 1992 U.S. Census of Agriculture.

woodlands, mainly deciduous trees located on land that is too hilly to be farmed (Parke County
Emergency Management 1996). To put the agricultural character of the impact area in
perspective, only 41.8% of U.S. land overall is in farms (U.S. Bureau of the Census 1992).

3.6. COMMUNITY RESOURCES

Data on community resources are relevant to estimate the potential socioeconomic
impacts from population growth and other activities associated with the construction and pilot
testing of the proposed NECDF. The effects on population and economic activity associated
with the project would take place within an area within approximately 20 km (12.5 miles) of
the site. This socioeconomic impact area includes parts of five counties in two states:
Vermillion County (in which NECD is located), Parke County, and Fountain County in
Indiana, and Edgar County and Vermilion County in Illinois (Fig. 3.8). The analysis focuses
on three towns within this area because of their proximity to the site and their special positions
within their counties. These towns are: Newport, Indiana (the county seat of Vermillion County
and the town closest to the site), Clinton, Indiana (the largest municipality in Vermillion
County), and Rockville,  Indiana (the county seat and largest town in neighboring Parke
County).

.

Outside of the 20&m impact area are two medium-sized cities that could provide
substantial numbers of workers for the proposed construction and operations activities at
NECD. They are Danville,  Illinois (population 33,289) and Terre Haute, Indiana (population
60,200), each of which is located approximately 50 km (30 miles) from the proposed site
(Fig. 3.1). Indianapolis (population 752,279),  the largest city in the state, is located about
110 km (70 miles) from NECD.

0
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Fig. 3.8. Reference map to 20&n radius from Newport Chemical Depot.
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3.6.1, Population

3.6.1 .I. Residential population

TabIe 3.1 I shows current populations and changes in population over time for the five
impact area counties and three towns listed above, as well as for the states of Indiana and
Illinois. All the Indiana counties and Edgar County, Illinois, are roughly similar in size, with
populations ranging from 16,339 (Parke County) to 20,106 (Edgar County). The one exception
is Vermilion County, Illinois, which is home to over 85,000 residents. Each of the five counties
experienced population declines between 1980 and 1990. However, since 1990 this trend has
been reversed in all but Vermilion County, Illinois. This recent growth has been greatest in
Parke County (6.0%) and least in Vermillion County, Indiana (0.1%).

The three towns that are discussed most in the socioeconomic sections of this document
are all relatively small, ranging in population from 643 (Newport) to 5,074 (Clinton). In
addition to being the largest of the three towns, Clinton is also the largest town in the three
Indiana counties that are part of the socioeconomic impact area. Clinton and Rockville are the
only towns located within 20 km (12.5 miles) of the proposed site that have more than 2,000
residents. Like the counties in which they are located, these towns all saw their populations
decrease between 1980 and 1990. In Clinton and Newport, some growth has occurred since
1990, but Rockville has continued to experience a slight decline in its population.

Table 3.11. Current population and change over time for counties, selected towns, and
states in the socioeconomic impact area

Location

Fountain Co., Ind.

Parke Co., Ind.

Rockville

Vermillion Co., Ind.

Clinton

Newport

Indiana

Edgar Co., Ill.

Vermilion Co., 111.

Illinois

Percent change
1980 1990 Percent change 1994/1996” 1990 - 1994/1996

population population 1980-1990 population

19,033 17,808 - 6.4 18,207 2.2

16,372 15,410 - 5.9 16,339 6.0

2,785 2,706 - 2.8 2,670 - 1.3

18,229 16,773 - 8.0 16,791 0.1

5,267 5,040 - 4.3 5,074 0.7

704 627 - 10.9 643 2.6

5,490,224 5,544,156 1.0 5,840,528 5.3

21,725 19,595 - 9.8 20,106 2.6

95,222 88,257 - 7.3 85,260 - 3.4

- -11.426.518 11.430.602 0.0 11.846.544 3.6

“County and state populations are estimates for 1996; town populations are estimates for 1994.
Sources: U. S. Bureau of the Census 1981; U.S. Bureau of the Census 1991; U. S. Bureau of the Census

1995; U. S. Bureau of the Census 1997.
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3.6.1.2. Transient population

Although the counties and towns located within 20 km of the proposed site have
relatively small year-round populations, special events occur at various times of the year that
bring substantial numbers of visitors to the local area. Typical attendance at the largest special
events held in this area are shown in Table 3.12. The Parke County Covered Bridge Festival,
held over a IO-day period in October, is by far the largest, attracting approximately 2,000,OOO
visitors annually. The Newport Antique Hill Climb draws about 100,000 visitors during the
first weekend in October, and the Little Italy Festival hosts over 85,000 visitors over the Labor
Day weekend. The Parke County Maple Syrup Festival is the largest winter festival, hosting
about 20,000 guests during February and March. The remainder of the special events are
considerably smaller and are held mostly during the summer months.

In addition to the festivals described above, there are two attractions that bring visitors
to the local area year round. The first is the Turkey Run State Park, located near Annapolis,
Indiana, in Parke County, which receives approximately 2 million visitors a year (M. Cole,

Table 3.12. Attendance at Iargest special events within 20 km of NEXD
Approximate

Event Location” Time period attendance

Parke Co. Covered Bridge
Festival

Parke Co.

Newport Antique Hill Climb Newport

Little Italy Festival Clinton

Parke Co. Maple Syrup Festival Parke Co.

Billie Creek Village’s School
Days

Parke Co.

Ernie Pyle Festival

Billie Creek Village’s Civil War
Days

Dana

Parke Co

Parke Co. Arts and Crafts Days

4-H Fair

Vermillion Co. Fair

Parke Co.

Rockville-  ._

Cvw

10 days in October

First weekend in
October

Labor Day
weekend

February and
March

April and May

Late August 4,000

June 3,200

August 2,500

July and August 2,500

July 2,000

2,000,000

100,000

> 85,000

20,000

6,000

aAII locations are in Indiana.
Sources: Parke County Convention and Visitors Bureau 1992; P. Sanders, Parke Co., Inc., personal

communication to M. Schweitzer, ORNL, Sept. 18, 1997; S. Treaster, Vetmillion  Co., Ind., Economic
Development Council, persona1 communication to M. Schweitzer, ORM.,,  Sept. 19 and Oct. 22, 1997.;
Vermillion County Improvement Association 1992.
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Turkey Run State Park, personal communication to M. Schweitzer, ORNL, Sept. 22, 1997).
The other local attraction is the Ernie Pyle State Historic Site in Dana, Indiana, which is
located near NECD in Vermilion County. In addition to the 4,000 visitors who attend the
annual festival in late August, about 15,000 people visit at other times during the year
(S . Treaster, Vex-million Co., Ind., Economic Development Council, personal communication
to M. Schweitzer, ORNL, Sept. 19 and Oct. 22, 1997).

3.6.2. Public Services/lnfrastru~ture

3.6.2.1. Education

The number of schools, teachers, and students and the teacher:student ratio for the five
counties and selected subcounty school systems are given in Table 3.13. Within the entire
impact area, there are 78 schools, 2,074 teachers, and 27,587 students. The teacher:student
ratio varies from a low of 1:12.2 in Vermilion County, Illinois, to a high of 1:16.8 in
Rockville.

3.6.2.2. Utilities

Despite the rural character of the five county impact area, many of the towns are
served by centralized water and sewer systems. As shown in Table 3.14, water systems are
more common than sewer systems, but many communities have both. Vermilion County,’
Illinois, which is by far the most populous county in the impact area, has nearly 20 towns with
water systems and almost as many with centralized sewerage. Vermillion County, Indiana has
the fewest towns with municipal water and sewer systems.

Table 3.15 focuses on existing water and sewer facilities in the towns of Clinton,
Newport, and Rockville, Indiana. As shown, Newport is not served by either centralized water
or sewerage systems. Accordingly, Newport residences and businesses get their water from
individual wells and utilize individual septic systems to dispose of their wastewater, as do all
other structures in the impact area that are located in rural areas and small towns not served by
centralized systems. In both Rockville and Clinton, average and maximum water use are
substantially less than the peak capacity of their water treatment plants. Accordingly, no
improvements are currently planned for these facilities, but the Clinton water utility has
identified the need to build a new 750,000 gallon storage tank (D. Hayes, Clinton Water Plant,
personal communication to M. Schweitzer, ORNL, Sept. 29, 1997). In the area of sewage
treatment, wastewater flow during periods of heavy rain can substantially exceed plant capacity
in both Rockville and Clinton due to infiltration and inflow of storm runoff. In response,
Rockville plans to build an equalization basin by the end of 1999 that will allow exceptionally
high peak flow to be held and released to the treatment plant gradually. Prior to that, the city
plans to build a clarifier to catch solids and retnm them to the treatment facility (B. White,
Rockville Sewage Treatment Plant Operator, personal communication to M. Schweitzer,
ORNL Sept. 29, 1997). Clinton is also planning improvements to its sewage system. The city
has just completed a preliminary expansion study and will probably increase plant capacity to
1.5 MGD in the next four or five years (L. Beard, Clinton Sewage Treatment Plant, personal
communication to M. Schweitzer, ORNL, Oct. 1, 1997).
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Table 3.13. Educational resources in the five-county socioeconomic impact area”
Location Number of Number of Number of Teacher:

schools teachers students student ratio

Fountain Co., Ind. 7 211 3,331 1:15.8

Parke Co., Ind. 7 164 2,626 1:16.0

Rockville 2 53 892 1:16.8

Vermillion Co., Ind. 7 198 2,993 1:15.1

N . Vermillion 2 62 880 1:14.2

S. Vermillion 5 I36 2,113 1:15.5

Edgar Co., 111. 12 288 3,881 1:13.5

Vermilion Co., Ill. 45 1,213 14,756 1:12.2

‘Data for Indiana are from 1995-96; data for Illinois are from 1997-98.
Source: K. Lane, Indiana Department of Education, personal communication to

M. Schweitzer, ORNL, Sept. 24, 1997; L. Oakley, Region 11 Office of Education, personal
communication to M. Schweitzer, ORNL, Sept. 25, 1997; J. Trask, Region 54 Office of
Education, personal communication to M. Schweitzer, ORNL, Sept. 24, 1997.

3.6.2.3. Solid waste

Three of the five counties in the socioeconomic impact area-Fountain and Parke counties
in Indiana and Edgar County in Illinois-have no operating landfill at this time and truck their
refuse to other jurisdictions (B. Moffett, Fountain County Emergency Management
Department, personal communication to M. Schweitzer, ORNL, Sept. 22, 1997; S. Milliken,
Parke County Planning and Zoning Department, personal communication to M. Schweitzer,
ORNL, Sept. 22, 1997; W. Brown, Edgar Co. Emergency Services and Disaster Agency,
personal communication to M. Schweitzer, ORNL, Sept. 23, 1997). Vermillion County,
Indiana, has two contiguous non-hazardous landfills; one is a sanitary landfill and the other is a
construction demolition landfill. Both are privately owned for public use (J. Kanizer, Land
Fills, Inc., personal communication to M. Schweitzer, ORNL, Sept. 25, 1997). In Vermilion
County, Illinois, there also are two active landfills, which have substantial capacity at this time.
These landfills handle locally-generated waste as well as refuse from Champaign and Edgar
counties in Illinois and several Indiana counties&.  Riggle, Vermilion Co., Illinois Health
Department, personal communication to M. Schweitzer, ORNL, Sept. 22, 1997).



Table 3.14. Towns with centralized water and sewer systems in the
socioeconomic impact area

Location
Fountain Co., Ind.

Attica
Covington
Hillsboro
Kingman
Veedersburg

Parke Co., Ind.
Bloomingdale
Lyford
Marshall
Mecca
Montezuma
Rockville
Rosedale

Vermillion Co., Ind.

Cww
Clinton
Fairview Park

Edgar Co., 111.
Brocton
Chrisman
Hume
Kansas
Metcalf
Oliver
Paris
Redmon
Vermilion

Vermilion Co., Ill.
Alberton
Alvin
Belgium
Bismarck
Catlin
Danville
Fairmount

Centralized water system Sewer system

X X
X X
X X
X X
X X

X
X
X
X
X
X X
X X

Under construction
X X
X

X
X X
X
X
X
X
X X
X
X

X - -
X
X X
X
X X
X X
X

.



Location
Fithian
Georgetown
Hoopeston
Indianola
Oakwood
Potomac
Rankill
Ridge Farm
Rossville
Side11
Tilton

Table 3.14. (continued)
Centralized water system

X
X
X
X
X
X
X
X
X
X
X

Sewer system
X
X
X

X
X
X
X
X

X

Source: G. Ball, Parke County Health Department, personal communication to M. Schweitzer,
ORNL, Sept. 22, 1997; W. Brown, Edgar Co. Emergency Services and Disaster Agency, personal
communication to M. Schweitzer, Sept. 23, 1997; D. Hayes, Operator, Clinton Water Plant,
personal communication to M. Schweitzer, ORNL, Sept. 29, 1997; S. Milliken, Parke County
Planning and Zoning Department, personal communication to M. Schweitzer, ORNL,
Sept. 22, 1997; B. Moffett, Fountain County Emergency Management Department, personal
communication to M. Schweitzer, ORNL, Sept. 22, 1997; K. Riggle, Vermilion Co., Illinois Health
Department, personal communication to M. Schweitzer, ORNL, Sept. 22, 1997; H. Taylor, Chief,
Paris, Illinois Fire Department, personal communication to M. Schweitzer, ORNL, Sept. 29, 1997;
S. Treaster, Vermillion Co., Ind., Economic Development Council, personal communication to
M. Schweitzer, ORNL, Term., Sept. 19 and Oct. 22, 1997.

3.6.2.4. Transportation

State Route (SR) 63, which provides access to NECD, is a four-lane divided highway with
two 12-foot-wide  paved lanes running in each direction. The shoulders are asphalt and are 10
feet wide on the outside and four feet wide on the inside (D. Carpenter, Crawfordsville District
Office, Indiana Department of Transportation, personal communication to M. Schweitzer,
ORNL, Sept. 25, 1997). The segment of SR 63 directly in front of NECD had average daily
bidirectional traffic of 7,590 vehicles in 1993 (Indiana Department of Transportation 1993).
Using the Indiana Department of Transportation estimate that traffic volume has grown 2 %
annually (M. Gustafson, Indiana Department of Transportation, personal communication to M.
Schweitzer, ORNL, Sept. 24, 1997),  the average daily number of vehicles on the segment in
question would be 8,216 in 1997. Using the highly conservative estimate that peak hourly
traffic is 15% of the average daily count (C. Klika, Indiana Department of Transportation,
personal communication to M. Schweitzer, ORNL, Sept. 25, 1997),  the peak number of
vehicles in 1997 would be 1,233 in one hour. If these were distributed equally in both
directions, 617 vehicles would be traveling each way during the peak traffic hour. Because this
is a four-lane highway, roughly 310 vehicles would be using each lane. According to the
Transportation Research Board’s Highway  Capacity Manual (1994), a multi-lane rural highway
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Table 3.15. Capacity and use of water and sewer systems in selected towns
Clin&n&d. NewpQ&&& RO&j&&gi.
Water system

Average use 0.9 mgd N/As 0.5 mgd
Maximum use 1.2 mgd N/A 0.7 mgd
Water treatment plant capacity 5.0 mgd N/A 1.2 mgd

Sewage system
A.ey~xY$3#~wfiow 0.5 mgd NIA’ 0.8 mgd

2.5 mgdc N/A 5.0 mgd”
Sewage treatment plant cauacitv 1 .O mad N/A I .8 mrrd

“Newport does not have a centralized water system; water is provided by individual wells.
hNewport  does not have a sewage system; all structures are served by individual septic systems.
‘Flows  approach this level only during periods of heavy rain, due to inflow and infiltration.
Source:  L. Beard, Operator, Clinton Sewage Treatment Plant, personal communication to M.

Schweitzer, ORNL, Oct. 1, 1997; M: Alice Bemis, Newport Town Clerk, personal communication to M.
Schweitzer, ORNL, Sept. 29, 1997; D. Hayes, Operator, Clinton Water Plant, personal communication to
M. Schweitzer, ORNL, Sept. 29, 1997; J. Montgomery, Rockville Water Plant Operator, personal
communication to M. Schweitzer, ORNL, Sept. 30, 1997; S. Treaster, Vermillion Co., Ind., Economic
Development Council, personal communication to M. Schweitzer, ORNL, Sept. 19 and Oct. 22, 1997; B.

b White, Rockville Sewage Treatment Plant Operator, personal communication to M. Schweitzer, ORNL,
Sept. 29, 1997.

like SR 63 can accommodate up to 660 passenger cars per hour per lane with traffic moving at
55 miles per hour and still maintain a Level of Service (LOS) of A (the best rating possible and
means that traffic is flowing freely without any disruptions or impediments to maneuverability).
Current usage of this segment of SR 63 could double from current levels and LOS would
remain at A.

The north gate to NECD, which is expected to be used by construction workers and
possibly by operations workers as well, can be accessed from SR 63 by both northbound and
southbound vehicles. There is no traffic light on SR 63 in the vicinity of the depot and the state
of Indiana has no plans to install such a device (telephone conversation between Kevin
Ruddick, Newport Chemical Depot, and Martin Schweitzer, Oak Ridge National Laboratory,
Oak Ridge, Term., November 10, 1997). For vehicles approaching NECD from the north,
there is a right turn lane on southbound SR 63 that is approximately 61 m (200 ft) long,
allowing vehicles to enter the depot without backing up traffic on the highway. For vehicles
approaching NECD from the south, there is a left turn Iane on northbound SR 63 that is
currently around 76 m (2.50 ft) long. The Army Corps of Engineers plans to lengthen this
before construction of the proposed neutralization facility begins so that it has 58 m (190 ft) of
taper and 152 m (500 fc) for vehicIe  storage. Foytraffic Ieaving NECD and turning onto SR 63,
there are no acceleration lanes for either northbound or southbound traffic, meaning that
vehicles have to wait until traffic is sufficiently clear to allow them to merge onto the highway
(telephone conversation between Mike Goodman, Army Corps of Engineers, Louisville,
Kentucky, and Martin Schweitzer, Oak Ridge National Laboratory, Oak Ridge, Term.,
November 10, 1997).
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3.6.3 Labor Force

The size of the resident Iabor force is roughIy similar for four of the five counties in the
socioeconomic impact area, the one exception being Vermilion County, Illinois, whose labor
force is larger than that of the other four counties combined (Table 3.16). All five counties
have unemployment rates higher than their respective states, but unemployment is substantially
higher in Vermillion County, Indiana, and Vermilion County, Illinois, than in the other three
counties. County per capita income in 1994 ranged from a low of $16,280 in Fountain County,
Indiana, to a high of $18,098 in Vermilion County, Illinois. In all cases, county income was
substantially less than the statewide average.

Table 3.17 shows how the people employed in each of the five impact area counties were
distributed by economic sector. The proportion of manufacturing jobs was largest in Fountain
and Vermillion counties, Indiana, but this sector was important throughout the five county area.
Retail trade also was important in all five counties. Employment in the services sector was
relatively low in Fountain County and relatively high in the two Illinois counties. While
government employment was important everywhere, it was especially high in Parke County.

3.6.4. Housing

Key housing data for all five counties and selected towns in the impact area are provided in
Table 3.18. This information, which comes from the 1990 decennial census, is the latest
complete set available for the jurisdictions under study. The proportion of housing units
occupied by renters varied from a little less than one-fifth in the town of Newport to just over
one-third in Rockville. The median value of an owner-occupied unit and median rent were both
lowest in the town of Newport. The median value of a home was highest in Rockville, while

Table 3.16. Employment and income for residents of the socioeconomic impact area

Location

Fountain Co., Ind.

Parke Co., Ind.

Vermiilion  Co., Ind.

Indiana

Labor
force0

8,505

7,700

8,115

3,072,OOO

Employed“ Unemployed’

8,070 435

7,300 400

7,505 610

2,945,300 126,700

UnempIoyment
rate”
(%)

5.1

5.2

7.5

4.1

Per capita
income’

(8

16,280

16,762

16,652

20,520

Edgar Co., Ill. 9,690 9,171 519 5.4 17,843- -
Vermilion Co., Ill. 39,602 36,409 3,193 8.1 18,098

Illinois 6,100,431 5,778,144 322,287 5.3 23,611

“All data related to labor force and employment are 1996 annual averages.
‘Per capita income is for 1994.
Sources: Illinois Department of Employment Security 1997b;  Parker 1997; University of Illinois 1996.



Table 3.17. Employment by economic sector in the five-county socioeconomic impact area”
Economic sector Fountain Co., Ind. Parke Co., Ind. Vermillion Co., Ind. Edgar Co., Ill.

(%o)
Vermilion Co., Ill.

(%o) (%o) (So) (%)
Mining-Construction 2.3 2.2 4.1 2.8 3.0
Manufacturing 36.9 17.6 28.7 21.8 22.0

Transportation and
utilities

2.1 5.0 7.0 4.5 4.2

Wholesale trade 3.3 2.5 1.7 7.5 5.8

Retail trade

Finance, insurance
and real estate

20.5 17.3 21.5 18.0 20.2
i

4.6 6.2 2.7 5.5 4.3

Services 12.4 17,3 15.3 20.5 20.6

Federal, state, and
local government _

18.0 31.9 19.0 19.4 19.8

Total 100.1 b 100.0 100.0 100.0 99.9
aExcludes  agricultural employment. Data are annual averages for 1995 for Indiana counties and 1996 for Illinois counties.
“Total does not = 100% due to rounding.
Sowces: Illinois Department of Employment Security 1997a;  Indiana Department of Work Force Development 1997

f



Location

Fountain Co., Ind.

Parke Co. Ind.

Rockville

Vermillion Co., Ind.

Clinton

Newport

Table 3.18. Housing data for the five-county socioeconomic impact area’
Number of Percent of Percent of Number of Number of Number of Median value
occupied units occupied units occupied vacant vacant units vacant units for owner-occupied Median rent

housing units by owner by renter housing units for sale rent unit ($) (8

6,858 76.7 23.3 486 57 105 37,000 183

5,845 79.0 21.0 1,344 67 107 37,900 193

1,226 65.3 34.7 118 13 36 41,300 200

i 6,638 80.2 19.8 650 74 130 32,300 186

2,142 71.1 28.9 217 24 63 29,600 181

234 82.5 17.5 29 2 14 24,700 169

Edgar Co. III. 7,859

Vermilion Co., Ill. 34,072
a All data are for 1990.
Sottrce: U.S. Bureau of the Census 1991.

72.8 27.2 874 114 146 33,200 187

71.2 28.8 2,989 409 1,011 38,700 223
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rent was highest in Vermilion County, Ihinois. In the entire five county area, there were 721
vacant units for sale and 1,499 for rent.

3.6.5 Cultural, rchaeological, an

An archaeological survey of the NECD property was performed in 1982. This survey used
a 10.8% stratified sample of the plant area and found 144 archaeological sites. It also predicted
the existence of 1,200-1,500  others (Reseigh, Cochran, and Wepler 1982). The proposed
location of the NECDF is in a previously disturbed area. None of the 144 archaeological sites
is within the proposed NECDF site. Ten of the 144 sites were thought to be potentially eligible
for the National Register of Historic Places, but none of them have been determined to be
eligible to date. A tour was conducted for NECD in 1991 by the Indiana Division of Historic
Preservation and Archaeology and found no individual structures or districts that were eligible
for inclusion in the National Register (Ralston 1991). More recently, the Indian Division of
Historic Preservation and Archaeology has determined that there are no known historical or
archaeological sites listed in or eligible for inclusion in the National Register of Historic Places
that would be affected by any projects at NECD (see Appendix F).

Tabie 3.19 shows the number and types of sites in the five-county area that are listed on the
National Register of Historic Places. Each county has several individual historic sites that are
significant enough to be listed in the Register, but Parke County has twice as many listings as
the other four counties combined. Thirty-two of the historic sites in Parke County are covered
bridges, representing one of the highest concentrations of covered bridges anywhere in the
country and constituting a significant tourist attraction. Four of the five sites in Vermillion
County, Indiana, also are covered bridges, while none of the other counties have bridges listed
in the Register. In addition to the individual historic sites, Fountain County has four historic
districts, Parke County has two, and Vermilion County, Illinois, has one. There are no
individual archaeological sites listed in any of the five impact area counties and only one
archaeological district, which is located in Vermilion County, Illinois.

Table 3.19. Sites in the five-county socioeconomic impact area listed on the
National Register of Historic Places

Location Individual Individual Historic Archaeological
historic districts districts
sites archaeological

sites

Fountain Co., Ind. 5 0 4 0

Parke Co., Ind. 39 - - 0 2 0

Vermillion Co., Ind. 5 0 0 0

Edgar Co., 111. 5 0 0 0

Vermilion Co., Ill. 4 0 1 1

Source: National Park Service 1997.
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(4 shall make it a high priority to identify and assess environmental health risks and
safety risks that may disproportionately affect children; and

Descripfion of Exisfing Environment 3-55

3 .6 .6  environmental

Executive Order 12898, Federal  Actions to Address  Environmental  Justice  in Minority
Populations  and Low-Income  Populations  (February  II, 1994), requires all federal agencies to
identify and address, as appropriate, disproportionately high and adverse human health
conditions or environmental effects of their programs, policies, and activities on minority and
low-income groups. In the same Executive Order 12898 (hereafter referred to as the Order),
EPA was directed to convene an interagency Federal Working Group on Environmental
Justice. The Working Group has established draft criteria for identifying such vulnerable
populations, but has not issued final guidelines. The Department of Defense’s environmental
justice strategy is being developed in accordance with the guidelines of the Order, in keeping
with the established schedule.

The Order does not define minority groups. The Bureau of the Census provides the basis
for identifying racial groups. The Census racial statistics use five basic racial categories:
American Indian or Alaska Native, Asian or Pacific Islander, Black, White, and an “Other
race” category that allows respondents a write-in entry. The concept of race reflects the self-
identification by respondents and is not intended to reflect any biological or anthropological
definition. Persons of Hispanic origin are identified as an ethnic group and may be of any race.
In the 1990 census, persons of Spanish/Hispanic origin categories were asked to classify
themselves in one of the specific Hispanic origin categories - Mexican, Puerto Rican, Cuban,
or Other Spanish/Hispanic origin (U.S. Bureau of the Census, Statistical  Abstract of the U.S.
1995).

The need to examine potential health impacts on children are also discussed in Executive
Order 13045 of April 21, 1997, Protection  of Children  From Environmental  Health  Risks  and
Safety Risks. The Order established that each Federal agency

(b) shall ensure that its policies, programs, activities, and standards address
disproportionate risks to children that result from environmental health risks or
safety risks.

Environmental health and safety risks are those “attributable to products or substances that the
child is likely to come in contact with or ingest . . .” The same executive order established a
task force, but no planning guidance has yet been issued.

The size of the minority and low income populations residing in the socioeconomic impact
area is shown in Table 3.20. The percentage of minority residents in each Indiana county and
municipality within the impact area is a small fraction of the minority population living in the
state as a whole. Similarly, Edgar County has a-very small minority population compared to the
state of Illinois. The proportion of minorities in Vermilion County, Illinois, is much larger than
in any of the other counties in the impact area, but even here the percentage of minority
residents is substantially lower than the statewide average.

Contrary to the situation with ethnic minorities described above, most of the local
jurisdictions shown in Table 3.20 have a higher percentage of low income residents than their
states as a whole. The exceptions are Fountain and Vermillion counties in Indiana, where the
percent of residents living below the poverty level is less than for the entire state. The
percentage of low income residents in Parke County is only slightly higher than the statewide
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able 3.20. shorty and low income populations residing
socioeconomic impact area (in percent)

Location Black
Native

American Asian
Other
race Hispanic

Poverty
status

Fountain Co., Ind. < 0.1 0.1 0.2 0.2
Parke Co., Ind. 0.8 0.3 0.1 0.1
Rockville 0.1 0.5 0.0 0.0
Vermillion  Co., Ind 0.1 0.2 0.2 0.1
Clinton 0.2 0.4 0.1 < 0.1
Newport 0.0 0.0 0.3 0.2
Indiana 7.8 0.2 0.7 0.7
Edgar Co., Ill. 0.4 0.1 0.1 0.1
Vermilion Co., Ill. 8.9 0.2 0.6 0.9
Illinois 14.8 0.2 2.5 4.2

“All data are for 1990 except for poverty  status, which is for 1989.
Source: U. S. Bureau of the Census 1991.

0.5 9.8
0.6 12.2
0.6 15.6
0.4 11.7
0.5 14.6
0.5 19.8
1.8 12.0
0.3 16.0
1.6 15.2
7.9 13.5

average, but the poverty rate is considerably greater in the three towns examined. In Illinois,
both impact area counties have higher-than-average numbers of residents classified as having
poverty status.

Seismic information plays a role in this EIS through the consideration and evaluation of
accidents that could be initiated by earthquakes. This section summarizes the seismic
information relevant to earthquake-induced accidents at NECD. Additional, more detailed
information on the deterministic seismic hazards and the probabilistic seismic risks can be
found in Appendix G.

According to Blume (1987) a near-field (less than 10 km away) earthquake in the
central United States “seismic source zone” would produce the largest  expected ground motion
at NECD. However, the more recent findings in Weston (1996) suggest that the most likely
contributor to seismic ground motions would be a moderately large event occurring at
considerable distance from the NECD site.

The Weston (1996) report also includes a probabilistic seismic hazards analysis. The
Weston analysis was conducted to estimate the-annual likelihood of occurrence of seismic
ground-motion events at the NECD site. The Weston report provides a range for the mean
annual probability of exceeding peak ground accelerations at NECD for three types or
categories of soils.

In the Weston report, the seismic hazards were found to be consistent with other hazard
estimates made previously for the U.S. mid-continent. The findings from the Weston report
have been integrated into the design of structures and subsystems to be contacted as part of
the proposed facilities at NECD.
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This chapter identifies the potential health and environmental impacts of (1) the proposed
action - construction and pilot testing of the full-scale Newport Chemical Agent Disposal
Facility (NECDF) and (2) no action - continued storage of agent VX at NECD. For both
alternatives, potential impacts are analyzed under routine (i.e., incident-free, daily operation)
activities and under the unlikely event of an accidental release of agent VX. As noted in
Sect. 1.4, any use of the proposed NECDF beyond pilot testing is beyond the scope of this EIS
and would be addressed in future NEPA documentation.

4.1 PILOT TESTING OF THE NECDF ALTERNATIVE

This section presents the impacts of construction and pilot testing of the NECDF
alternative - chemical neutralization followed by supercritical water oxidation (SCWO). The
impacts from construction are detailed in Sect. 4.1.1 t the impacts from routine pilot testing of
the NECDF are presented in Sect. 4.1.2, and the impacts from accidents occurring as a result
of pilot testing are presented in Sect. 4.1.3.

4.1. Construction Impacts

Construction of the pilot testing facility at NECD would require approximately 16 ha
(40 acres) for the physical plant structure and support facilities (such as the personnel
maintenance building), and between 4 and 12 ha (between 10 and 30 acres) for a new access
road and utilities (including water lines, sewage lines, power lines, power substation, and
underground communications cable) (see Sect. 2.2.2). Construction would result in vehicle
exhaust emissions, fugitive dust, destruction of wildlife habitat and native vegetation, increased
employment, increased demand for public services and utilities, and occupational health
hazards. The following subsections describe these impacts from construction in further detail.

4. I. I. I Impacts on land and water use

Local land use and zoning would not be affected by construction because the proposed
pilot testing facility would be built on an Army installation. No major off-site construction
would be required to build the facility although some off-site upgrades to utilities may be
necessary. Any off-site construction of utilities, if required, could involve both public and
private lands. Easements would be sought for the right-of-way for any required off-site utility
construction. No noticeable changes in the general character of off-site land uses (i.e., neither
agricultural, urban, nor other non-agricultural i-&s) are anticipated as a result of facility or
utilities construction.

Excavation and earthwork during construction of the pilot testing facility would alter the
land surface. Construction would disturb soils and increase the potential for on-site runoff,
erosion, seepage, and sedimentation. Standard engineering practices such as the installation of

4 - l
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earthen and straw berms, liners, covers, and plastic sheeting as well as grading of the land
surface, would partially control runoff, erosion, seepage, and sedimentation. All excavation
and earthwork would be performed in accordance with an approved erosion and sedimentation
control plan.

Minimal, intermittent, uncontrolled runoff and associated sediments would flow
overland from the pilot testing facility site into the Little Raccoon Creek watershed. Part of
drainage would be intercepted and detained by the settling basin formed by the small earthen
dam across Little Raccoon Creek. The remaining portion of the runoff would flow overland
into portions of the Little Raccoon Creek watershed located below the dam. Coarse-grained
sediments would sink to the bottom of the settling basin. The ephemeral flow of the creek
would provide some dilution of contaminants and dispersion of fine-grained sediments during
the rainy season in the winter and spring. The natural flow of the creek would be minimal or
nonexistent during the summer and fall. Dilution and dispersion would not occur until
contaminants and fine-grained sediments were carried downstream into the Wabash River. The
relatively large perennial flow of the Wabash River would rapidly dilute runoff and disperse
construction-related sediments to acceptable levels.

If required, effluent from construction dewatering activities and storm water runoff
would be directed to a lined detention basin prior to discharge into the Little Raccoon Creek
watershed. The basin would minimize overland flow of uncontrolled runoff and partially retain
sediments. Perennial species (i.e., grass) suitable for the climate would be planted as soon as
possible after completion of construction to prevent further damage. No permanent adverse
impacts to land use or surface water would be expected to occur during construction.
Construction-related chemicals deposited along the streambed of the Little Raccoon Creek
during drier times would be flushed out and carried to the Wabash River during the rainy
season in the winter and spring.

Construction materials including solvents, paint, sealer, diesel fuel, oil and grease,
caulk, and other, as yet, unidentified materials that could contain hazardous chemicals would
not affect water resources during routine construction activities. However, construction
materials could contaminate surface water or groundwater if a major spill occurred. Accidental
spills involving construction materials would be similar in behavior to spills of chemical agent,
but would have much less severe environmental consequences. The impacts of accidental spills
of chemical agent are discussed in further detail in Sect. 4.1.3.2. Accidental spills of
construction materials into the surface water and groundwater regimes would be contained and
cleaned up in a timely manner, and in accordance with the spill prevention, control, and
countermeasures plan (U.S. Army 1990; 1996),  such that permanent off-site environmental
impacts would not be expected to occur.

Inevitably, some construction-related chemicals would seep into the glacial till. A portion
of these chemicals would be adsorbed onto solids (i.e., clays) in the till, and a portion would
enter sand and gravel lenses (in the till). Most contaminants entering the sand and gravel lenses
would migrate downgradient parallel to the ground surface (see Fig. 3.5) and discharge as
baseflow into Little Raccoon Creek. Some contaminants would remain stagnant in the lenses,
while some contaminants could be induced to flow towards off-site consumers of groundwater.
The potential for off-site contamination would depend on the lateral extent of the lenses, the
degree of hydraulic communication between lenses, and whether lenses that are pumped by
consumers of groundwater are present beneath the pilot testing facility site.
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Small quantities of construction-related seepage that discharged into Little Raccoon
Creek would be diluted to acceptable levels during the rainy season in the winter and spring.
During the dryer summer and fall, seepage that entered Little Raccoon Creek would flow
undiluted downstream into the Wabash River, where dilution to acceptable levels then would
occur.

Seepage of construction-related chemicals into the groundwater would be minimized by
storing solvents in approved containers and refueling equipment in controlled areas. Abandoned
wells, if encountered during construction, would be closed in a manner approved by EPA and
the State of Indiana. Abandoned agricultural drain tiles would be removed if encountered
during construction.

Water use during construction would include rinsing of equipment, structures, and
materials; mixing of concrete aggregate, grout, and mortar; preparation of construction
materials that would be combined with water prior to use; and potable drinking water for
construction workers. Water would be available to extinguish accidental fires that could occur
during construction.

Water for potable and nonpotable use would be obtained from the NECD Ranney well
field adjacent to the Wabash River (see Sect. 3.3.2.5). Enormous reserve water supply capacity
is available from the Ranney well field. The demand for water during construction would be
intermittent and probably could be satisfied by storage routinely available in the existing water
supply system. Drinking water for construction workers would be provided using bottled water
in addition to potable water originating from the Ranney well field.

Sanitary waste, the only liquid effluent routinely collected during construction, would be
handled in the existing on-site NECD sewage treatment plant. The total number of workers
on-site at NECD during construction of the pilot testing facility would be approximately 700
(400 workers for construction plus 300 for other NECD activities), while the existing sewage
treatment plant is capable of handling the sanitary waste produced by 2,000 people. Improved
compliance with the NPDES permit limits would be expected to occur because the rate at which
sanitary waste passes through the sewage treatment plant would be closer to the design
capacity. Portable toilets also would be provided by the on-site architect/engineer and/or the
COE. No adverse environmental impacts would be expected from the treatment and disposal of
sanitary waste during construction of the pilot testing facility.

4.1.1.2 Air quality and noise impacts

Air Quality Impacts. Temporary and localized increases in atmospheric concentrations
of nitrogen dioxide (NO,), carbon monoxide (CO), sulfur dioxide (SO,), volatile organic
compounds (VOCs), and particulate matter (TSP, PM-10, and PM-2.5) would result from
exhaust emissions of worker’s vehicles, heavy construction vehicles, diesel generators, and
other machinery and tools. Construction vehicles and machinery would be equipped with
standard pollution-control devices to minimize-emissions. These emissions would be very small
compared to thresholds typically used by regulators to determine whether further air-quality
impact analysis is necessary.

Fugitive dust would result from excavation and earthwork. The impacts of this dust on
off-site ambient-air concentrations of particulate matter were modeled using the
EPA-recommended Industrial Source Complex Short-Term (ISCST3) air dispersion model
(U.S. EPA 1995). An average emission factor of 1.02 grams of total suspended particulate
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matter per hectare per second (1.2 tons per acre per month) was assumed (U.S. EPA 1985). Of
these emissions, 30% of the mass is expected to consist of particles less than 10 micrometers
(pm) in diameter (PM-lo), and 15% is expected to consist of particles less than 2.5 ym in
diameter (PM-2.5) (Kinsey and Cowherd, 1992). The maximum area disturbed at any one time
was assumed to be 8 ha (20 acres). It was further assumed that sprinkling with water would
reduce fugitive dust by 50% (U.S. EPA 1985),  and that all construction would occur during
daylight hours.

eteorological  input consisted of hourly data from Cayuga, about 10 km (6 mi) north of
NECD. This is the nearest location for which surface meteorological data are routinely
archived and formatted for use in atmospheric dispersion models. Estimates of mixing height
were obtained from surface wind speed and atmospheric stability using the method suggested
for screening models by EPA (1988). Because the ground surface around NECD is relatively
flat and homogeneous, meteorological conditions affecting dispersion at NECD are similar to
those at Cayuga. Data for 1988 were readily available and were used as a typical year in the
modeling.

Concentrations of TSP, PM-10, and PM-2.5 were modeled at 100-m (328-foot)  intervals
along the site boundary closest to the proposed facility, and at greater intervals along other
parts of the site boundary. To assure that the analysis included the point of maximum impact,
concentrations were also modeled at several locations outside the site boundary. Maximum
modeled increases in particulate-matter concentrations that would be expected to result from
construction of the proposed facility are given in Table 4.1. The highest modeled concentration
increases occurred along the southern and eastern site boundaries.

Existing on-site sources of particulate matter include diesel generators, a waste water
incinerator, and a degreasing facility. It is expected that deconstruction  of the existing TNT
plant would occur during construction of the proposed facility. Modeling of these sources
indicated that they have negligible effects (e.g., less than 1 ,ug/m3 for a 24-hour average) on
pollutant concentrations at the site boundary.

Results of adding upper-bound estimates of existing background concentrations to the
maximum modeled increases from construction of the proposed facility indicated that the
maximum expected (combined) annual average PM-10 concentration during construction would
be 28 pg/m3, and the maximum expected (combined) 24-hour average would be 120 @g/m3
(Table 4.1). Both of these values are less than 90% of NAAQS. It is concluded from this very
conservative analysis that no exceedance of NAAQS for PM-10 would result from construction.

Cumulative PM-2.5 impacts cannot be evaluated because this standard has only recently
been enacted, and a network of monitoring stations is not expected to be in place before the end
of 1998. The proposed construction would not be expected to cause annual PM-2.5
concentrations to increase by more than 3 % of NAAQS, or maximum 24-hour average
concentrations to increase by more than 23 % of NAAQS.

Upper-bound estimates of TSP concentrations (modeled increases plus estimated
background) were less than the Indiana primargstandards at all off-site locations. One
exceedance per year of the 24-hour standard is allowed. The estimated maximum 2nd-highest
24-hour concentration equaled the standard at one location along the southern site boundary,
where it runs closest to the location of the proposed construction. Estimated 2nd-highest
24-hour average concentrations were less than 95 % of the standard at all off-site locations.
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off-site concentration  of par-tic
construction

Concentrations (pg/m3)

aximum Estimate of Total as
modeled existing Applicable percent of

Averaging period increasea backgroundb Total” standardd standard

PM-10d

24-hour 31

annual 1

89 120 150 80

27 28 50 56

PM-2.. 5”’

24-hour 15 -- > 15 65 > 23
annual 0.5 -- > 0.5 15 > 3

TSPd

24-hour 103 157 260 260 100

annual 4 64 68 75 91
“The maximum modeled concentration increase associated with the proposed action at any location off site

or along the site boundary.
‘This value includes monitoring results from Table 4.1 plus the modeled contributions from off-site and on-site

sources as explained in the text. Background values of hazardous materials (CS, and agent VX> are assumed to be zero.
‘The sum of the preceding two cohunns,  for comparison with the applicable ambient-air standard or guideline.
%ational  Ambient Air Quality Standards (NAAQS) exist for particulate matter equal to or less than 10 Frn

diameter (PM-IO) and equal to or less than 2.5 pm in diameter (PM-2.5). Indiana standards apply to TSP, which is
not regulated by NAAQS. The NAAQS and the Indiana standards are listed in Table 4.1.

‘The NAAQS for PM-2.5 have only recently been enacted; EPA has not yet established a network of
monitoring stations for estimating background concentrations.

Earthwork as intense as that considered in the modeling would not be expected to last
for an entire year. Therefore, the annual averages of particulate-matter concentration are ,
expected to be less than indicated in this upper-bound analysis.

Noise impacts. Earthwork and associated activities would result in generation of noise
due to the operation of vehicles and heavy equipment. Maximum noise levels from such
activities typically range from 85 to 90 dB(A) at a distance of about 16 m (50 ft) from the
source (U.S. EPA 1978). Estimated noise levels decrease by 6 dB for each doubling of the
distance from the source if no absorption of sougd energy occurs. At the distances involved,
structures, vegetation, and terrain features would absorb some of the sound energy. Therefore,
expected noise levels from construction of the proposed facility would be less than 54 db(A) at
the nearest site boundary, and even less at the nearest residence. It is concluded that maximum
expected noise levels at the nearest residence would be well below the level of 55 dB(A)
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identified by EPA as a yearly average, which, if not exceeded, would prevent activity
interference and annoyance (U.S. EPA 1978).

pacts

No deleterious effects to the health of workers are expected from co~t~ction.  The
potential for human health. impacts because of construction of the demilitarization facility would
be limited to occupational hazards. Off-site impacts to human health are not expected. Safety
hazards would be present during the operation of heavy construction vehicles and machinery.

Occupational health impacts from construction would not be significant during routine
activities because standard procedures, construction practices, and protective clothing and
equipment would be used by workers to minimize exposure to unhealthy levels of noise and
airborne emissions.

4. I. 1.4 Ecological impacts

Aquatic Resources. Wetlands and surface waters close to the construction site may be
adversely, but temporarily, affected by sedimentation or spills related to construction activities.
These activities include soil disturbance from earth moving activities, generation of wastewater
from, for example, equipment washing, and small leaks and spills of liquids such as oils and
fuels from vehicles (probably no more than a few liters per incident).

The effects of increased suspended solids and siltation on aquatic biota are well
documented and include reduction of light penetration and photosynthesis, impairment of
respiration (gill function) and feeding, obliteration of spawning sites and microhabitats such as
the interstitial spaces of bottom substrates, smothering of benthos and demersal fish eggs,
alterations in species composition, and lowered fish production. Accidental spills could
introduce potentially toxic oils, cleaning wastes, or other undesirable liquids into nearby
surface waters.

Under the proposed alternative, adverse effects of facility construction and associated
activities would probably be minimal, because of the small volume of spills or sediment-laden
runoff likely to be generated, and the great dilutive capability of the Wabash River nearby. A
sizeable  spill of oil or wastewater could adversely but temporarily affect Little Raccoon Creek
and its aquatic biota. Even these minor impacts can be prevented or substantially reduced

/( through the proper use of runoff control measures including careful grading practices,
interception and retention of runoff in adequately sized settling basins, stabilization of soils
promptly after disturbance, and use of sediment barriers such as silt fences.

Terrestrial Resources. No significant impacts on terrestrial ecology at or adjacent to the
site would be expected from construction of the project. Approximately 16 ha (40 acres) would
be disturbed by the construction of the physical plant structure and support facilities (such as
the personnel maintenance building), and between 4 and 12 ha (10 and 30 acres) for utility
rights-of-way. The vegetation in these areas is primarily fescue-dominated pasture interspersed
with occasional small clumps of brush. No rare or unique plant or animal species, or natural
communities are known to exist within the pilot test facility or support facility construction site.
No wetlands are present in the project and support facility areas. Utilities would be routed to
avoid wetlands and known locations of rare species and natural communities. Standard erosion
and sedimentation controls would be employed to prevent introduction of suspended solids into
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wetlands and streams. Due to the distances of the proposed site from sensitive ecological
resources, impacts to them from construction are considered unlikely. Construction of the pilot
test facility and its support facilities would, however, eliminate pasture habitat and thereby
displace some associated small birds and mammals. This loss of habitat will reduce populations
of these species to a small extent; however, effects on these species would not be significant
because the species are common and there is abundant similar habitat surrounding the site. If
any jurisdictional wetlands under Sect. 404 of the Clean Water Act or other authorities would
be displaced, then all applicable regulatory requirements would be met.

Threatened and Endangered Species. There are no federally designated threatened or
endangered species or state designated endangered species within the boundaries of the
proposed pilot test facility. Closed canopy riparian woodland comprising suitable Indiana bat
foraging habitat extends up the headwaters of Little Raccoon Creek into the southern section of
the proposed facility area. Approximately 2.7 ha (6.6 acres) of this habitat will be cleared for
construction of a lined storm-water detention basin. No Indiana bat has been captured in the
area to be cleared; the closest capture location is approximately 0.5 km (0.3 miles) to the south
(Whitaker 1998). The closest roost site for Indiana bats is 1.5 km (0.9 miles) from the proposed
pilot test facility, fbased on maps in PRC (1997)]. The roost site is probably too distant from
the site of the proposed facility to be directly affected by impacts of construction which would
be localized.

Utilities would be routed away from roost sites, and foraging habitat. If it is necessary to
route utility rights-of-way through bat foraging habitat the area cleared will be minimized. The
effects of the loss of potential foraging habitat from the clearing for the detention basin should
be minimal. The 2.7 ha (6.6 acres) that would be lost is less than 10 % of the foraging range of
just one juvenile bat, and less than 2% of that for one postlactation female (Garner and Gardner
1992). There is extensive nearby deciduous riparian vegetation comprising suitable foraging
habitat further downstream in the Little Raccoon Creek drainage, as well as suitable upland
habitat. In addition, forestry programs at NECD are underway which involve periodic
replanting of deciduous trees creating areas that will mature into foraging habitat; 40 acres have
recently been planted (K. Rudduck, Assistant Environmental Engineer for NECD, personal
communication to H. Quarles, ORNL, August 25, 1998). Use of existing underutilized habitat
and maturing new habitat should offset the effects (if any) to Indiana bats due to the loss of
foraging habitat caused by construction of the pilot test facility.

The closest bald eagle nest is across the Wabash River about 4.6 km (2.8 miles) from
the site of the proposed facility, and this nest is believed never to have been used (D. Hudak,
FWS, personal communication to H. Quarles, ORNL, Oct. 28, 1997). Because impacts due to
construction, if any, would be very localized, there should be no adverse impacts on threatened
or endangered species.

aste impacts

No significant impacts are expected from disposal of construction solid wastes.
Construction would generate solid waste primarily in the form of excavation spoils and building
material debris. Small amounts of liquid waste such as solvents, cleaning solutions, and paint
waste would also be generated.

Wastes would be collected and disposed of in accordance with U.S. Army, state, and
federal regulations. Any wastes that are listed as hazardous in the RCRA regulations would be
stored and disposed of as prescribed by the EPA and applicable state and local regulations.
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Sanitary waste, the only liquid effluent expected during construction, would either be hauled
off the site by the construction contractor or routed to the on-site NECD sewage treatment
plant.

Construction of the chemical neutralization facility would begin in late 1999 and end in
2002. Approximately 400 construction workers would be employed on site during this period.
In addition to the jobs that would result directly from plant construction, a number of indirect
jobs would be created as a result of the purchases of goods and services by the project sponsor
and the 400 construction workers. Based on past experience in similar rural areas (U.S.
Nuclear Regulatory Commission 1996),  it can be assumed that each direct job would lead to the
creation of 0.5 indirect jobs within the five-county socioeconomic impact area, for a total of
200 indirect jobs.

Based on worker behavior at similar sites (U.S. Nuclear Regulatory Commission 1996)
and taking into account the relatively small size of the work force and the relative brevity of the
construction period, it can be assumed that up to 30% of the direct workforce (i.e., 120
workers) could move to the area during the construction period. Because many construction
workers would probably choose to commute from Terre Haute, Danville, and other
communities within a 60-to-90 minute drive of the site, it is likely that the actual number of
inmigrating workers would be substantially less than 120. However, that number is used
throughout this analysis as a reasonable upper bound. Past experience (U.S. Nuclear
Regulatory Commission 1996) indicates that approximately 60% of inmovers  (i.e., 72 workers)
would be accompanied by families, while the remaining 40% (48 workers) would come alone.
If the inmoving  construction workers have an average family size of 3.02~the average for the
five counties in the impact area (U.S. Bureau of the Census 1991~the local population would
increase by 265 residents in 120 households due to direct employment. This breaks down into
48 workers unaccompanied by family, 72 workers accompanied by family, and 145 family
members of construction workers.

Indirect jobs generally are less specialized than direct jobs and are more likely to be
filled by existing area residents. Accordingly, it can be assumed that only 10% of the indirect
work force (i.e., 20 workers) would move to the impact area during the construction period.
Once again assuming that 60% of inmovers  (12 workers) would bring families and that their
average family size would be 3.02, we get an upper bound of 44 new residents in 20
households as a result of indirect employment.

Combining direct and indirect inmigration yields a total of 309 new residents in 140
households as an upper bound. Unaccompanied workers would live in 56 of these households
while the other 84 households would consist of workers and their families. Based on the
five-county average of 0.73 school age children per family, it is expected that 61 additional
children would be added to the local schools. --

opulation. Workers who move to the impact area during the co~t~ction  period would
probably be distributed throughout the five counties, with the largest concentration in the
Indiana counties of Vermillion and Parke because they are closest to the proposed project site.
The precise distribution of inmovers  would be determined by a number of factors, including
proximity to the site and the availability of housing and public services. The 309 new residents
used in this analysis as an upper bound would represent an increase of 0.2% to the combined



population of the five-county socioeconomic impact area. If all of these inmigrants located in a
single county, the population increase would be as follows: 1.9 % in Parke County; 1.8 % in
Vex-million County, Indiana; 1.7% in Fountain County; 1.5% in Edgar County; or 0.4% in
Vermilion County, Illinois. While growth of this magnitude could be accommodated without
disrupting the affected communities, it is very unlikely that all new residents would settle in a
single county.

Hous~g. The 140 new households used as an upper bound in this analysis would
represent 6.3 % of the vacant housing units that were for sale or rent in the five county
socioeconomic impact area in 1990 (the most recent year for which data are available). Even if
all project-induced inmovers  settled in a single county, which is highly unlikely, it would not
exceed the number of vacant units for sale or rent in any given county. Accordingly, any
housing impacts are expected to be minimal.

Education. The addition of 61 new school-age children would increase enrollment in the
five-county area by only 0.2 %. Even in the highly unlikely event that all inmovers  would locate
in a single county, the increases in enrollment would be relatively small: 2.3 % for Parke
County; 2.0% for Vermillion County, Indiana; 1.8 % for Fountain County; 1.6 % for Edgar
County; or 0.4% for Vermilion County, Illinois. Even in the least populous county in the
impact area (Parke County), such an increase would mean an average of only 0.4 extra students
per teacher. Accordingly, impacts to education would be minimal.

Utilities. The addition of 140 new households and 309 residents is not expected to strain
existing water and sewer systems within the impact area. There are many centralized systems in
the area’s communities, and the rural areas and small towns not served by such systems could
accommodate new households with individual wells and septic systems. As indicated in
Table 3.17, the water systems serving the towns of Clinton and Rockville have the capacity to
handle all plant-induced inmigrants. This table also indicates that 140 new households would
not appreciably contribute to Clinton’s and Rockville’s existing sewage treatment burden. Both
towns have problems with infiltration and inflow in their sewage treatment systems during
periods of heavy rain, but not from the amount of household-generated sanitary waste. Both
towns have plans to improve their sewage treatment systems.

Solid Waste. The solid waste generated by the proposed project and the addition of 140
new households to the local area is expected to be easily accommodated by existing landfills.

Transportation. The construction work force is expected to enter and leave NECD via
the North gate at SR 63. As explained in Section 3.6.3.5, traffic on SR 63 in front of NECD is
currently flowing freely without any disruptions or impediments to maneuverability, and the
road could accommodate substantially more traffic without falling below a Level of Service
(LOS) of A (see Sect. 3.6.3.5). If there is no car pooling by construction workers and
400 additional vehicles use SR 63 at morning and evening shift change times, an LOS of A
would still be maintained even if all 400 vehicles travel in a single direction. Vehicles turning
into NECD from SR 63 at the start of the work day are not expected to slow the flow of traffic
on SR 63 because of the existence of a right turn-lane for southbound commuters and a left turn
lane for northbound commuters. The planned lengthening of the left turn lane on northbound
SR 63 would further diminish the possibility that through traffic could be disrupted by
commuting construction workers, although these workers may face a wait in the left turn lane
until they can turn into NECD.

At the end of the work day, it is likely that construction workers would experience some
delay in getting back onto SR 63, especially if all 400 workers end their shift at the same time.
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Because there is no traffic light at the point where vehicles leave NECD and turn onto SR 63
and there are no acceleration lanes for either northbound or southbound commuters,
construction workers would have to wait until traffic is sufficiently clear to allow them to
merge onto the highway. In addition to creating delays for construction workers, the daily
merging of 400 vehicles onto SR 63 during a compressed time period would increase the risk
of accidents at this intersection, which represents a small to moderate impact to the local
transportation network. Possible mitigation measures, such as staggering work shifts and
promoting car and van pooling, may be considered. Other mitigation measures-including the
installation of a traffic light and the construction of northbound and southbound acceleration
lanes-may also be considered in consultation with the Indiana Department of Transportation.

Land Use. The construction of a chemical neutralization facility in close proximity to
the chemical storage building on the NECD site is not expected to appreciably change the
nature of land use within the depot boundaries. Off site, the influx of 309 assumed new
residents in 140 households is not expected to change the heavily agricultural nature of the
impact area.

Economic Structure. Because the construction work force (direct and indirect) would
be relatively small and the construction period would be relatively short, the effect of the
proposed project on the economic structure of the local area would be small. The
unemployment rate could fall slightly in the impact area counties due to the potential hiring of
current residents and the inmigration of project employees. In addition, the number of
construction workers employed in Vermillion County, Indiana, would increase temporarily.

County Concerns. Although residents of the surrounding area still appear to have
some concern with health and safety issues related to the disposal of chemical agent, recent
expressions of local opinion indicate that construction of the proposed neutralization facility
would probably be viewed as a preferable alternative to incineration and would not generate
widespread opposition (see Appendix B).

4. I. 1.7 Impacts to cultural, archaeological, an istoric resources

Land clearing and disturbance during project construction could result in some impacts
to on-site archaeological resources. Under Section 106 of the National Historic Preservation
Act, the Indiana State Historic Preservation Officer must be consulted to determine whether
there are properties present that require protection and whether any additional resource
inventory is needed (see Appendix F). Project-induced inmigration would be relatively small
and short-lived and is not expected to have any adverse impacts on the off-site historic and
archaeological resources described in Chapter 3.

pacts fro

This section identifies the impacts of routine pilot testing of the proposed NEC
NECD. Routine pilot tests are defined as those which occur without an accidental release of
chemical agent into the environment. Pilot testing involves all of those steps necessary to
process the chemical agent VX, including handling at the existing storage site, on-site transport
from the storage site to the pilot testing facility, and full-scale pilot plant testing.

The impacts of concern from routine, incident-free pilot testing include potential
exposure to low-but permitted-levels of chemical agent, air quality impacts, socioeconomic
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impacts to community resources and we11 bein,,Q impacts to plants and animals, enviro~ental
justice, waste disposal, human health, and land and water use.

ater resources

Routine pilot testing would involve the release of permitted quantities of air emissions
into the atmosphere and permitted quantities of liquid effluents into surrounding waters, and
would result in minimal secondary effects on land use. Substantial changes to surrounding land
use, other than the land occupied by the NECDF itself, would not be expected to occur during
routine pilot testing of the NECDF. Land use on or off the NECD reservation would not be
affected by routine pilot testing. The farmland currently surrounding NECD (see Sect. 3.5),
which is used to grow crops and graze animals, would not be affected by routine pilot testing of
the NECDF. There are no prime or unique farmlands as defined by the Farmland Protection
Policy Act (7 CFR Part 685) located in the area surrounding NECD.

Water use at the NECD would increase during pilot testing of the NECDF because
additional process and potable water would be required to operate the plant. The average
continuous demand from the NECD water system would increase by approximately 265 m3/day
(0.07 Mgd) for up to 21 months (12 months during the systemization test and 9 months during
pilot testing with agent VX feed). This short term increased demand for both process and
potable water would be supplied by the existing NECD water system which pumps
groundwater from a Ranney well field located on the western bank of the Wabash River.

The glaciofluvial aquifer would not be overpumped while supplying the increased
demand for groundwater that would occur during pilot testing. NECD currently consumes
approximately 380 m’/day (0.1 Mgd) (estimated from the total outfall 001 discharge) (IDEM
1997, attachment I to briefing memo). The recommended groundwater withdrawal rate from
the glaciofluvial deposits along the Wabash River ranges from approximately 27,300 to
32,700 m3/day (7.2 to 8.64 Mgd) with one pump operating (two pumps are available with a
third one that serves as an installed spare) (USAEHA 1975; USATHAMA 1991). The
relatively large water supply that is available at NECD is largely unused because production
facilities are no longer active. Heavy water production, that had previously required enormous
volumes of water, has ceased at NECD.

The NECDF would generate approximately 46 m3/day (12,510 gpd) (daily average) of
sanitary wastewater which would be routed to the existing NECD sewage treatment plant. The
existing sewage treatment plant has sufficient existing capacity to accommodate the NECDF
discharge of sanitary wastewater and would not require expansion. The treatment plant has the
capability to treat the sanitary waste produced by 2,000 people. The present on-site work force
of about 300 would increase by approximately 400 under the proposed action. The additional
sewage would increase biological activity within the treatment plant and potentially reduce the
impact of NECD (as a whole) on the Wabash River because efficient treatment cannot occur
unless the level of biological activity is properly-maintained.

Little Raccoon Creek would receive runoff from parking lots and roofs (and routine
contaminants from those locations, such as oil and grease) during precipitation events. Part of
this runoff would be held up in the basin formed by the small earthen dam across the uppermost
tributary of Little Raccoon Creek, while the remainder wouId flow overland and discharge into
Little Raccoon Creek below the dam. No chemical agent related materials would have an
opportunity to reach stormwater. A new storm water detention basin would be built in
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conjunction with the NECDF. Runoff from pavement and buildings would be routed to the
basin to minimize surface water impacts attributable to contaminants mobilized by rainwater. If
a new detention basin is not required, contaminants whose flow was not influenced by the dam
would migrate downstream in Little Raccoon Creek and eventually discharge into the Wabash
River. Minimal impacts are expected because the relatively large perennial flow of the Wabash
River would rapidly dilute the contaminants.

The new stormwater detention basin would be built across and collect runoff from two
small tributaries that form Little Racoon Creek (U.S. Army 1997b).  Both of these lesser
tributaries define the extreme headwaters of Little Racoon Creek. The dam that forms the new
detention basin spans the wye where the two tributaries coalesce. The easternmost and smaller
tributary drains the site for the proposed pilot plant, while the westernmost leg extends
northward past the proposed pilot plant. The dam would cut off the flow emanating from the
extreme headwaters of Little Racoon Creek except during periods of increased precipitation
when excess rainwater would discharge over the spillway of the dam.

A new ditch would be constructed in conjunction with the stormwater detention basin
(U.S. Army 1997b). The ditch would convey runoff from other parts of the depot located to the
north and west of the proposed pilot plant to a discharge point into Little Racoon Creek,
immediately downstream from the dam that forms the new stormwater detention basin. While
the new ditch ensures that a flow would be routed into Little Racoon Creek below the dam,
some reduction is anticipated. The more ephemeral flow of precipitation-induced runoff from
the ground surface would be reduced by an estimated 25 % because the flow from the smaller
easternmost tributary draining the proposed pilot plant collects behind the dam. The depth of
the engineered ditch is approximately 50% less than the naturally incised depth of Little Racoon
Creek. Hence, the more perennial flow of groundwater received from the glacial till, as well as
sand and gravel lenses within the till, also would be reduced by approximately 50%.

The proposed pilot plant, planned stormwater detention basin, and new engineered ditch
are not located on jurisdictional (i.e., agency regulated) or special flood hazard areas
(associated with backwaters of the Wabash River that occur during extreme floods) as identified
by the Department of Housing and Urban Development (HUD 1978). No jurisdictional
floodplains or special flood hazard areas would be impacted by the proposed action.

During an unlikely extreme situation that involved a low probability, very intense storm,
the headwaters of Little Racoon Creek could overbank. The large unrestricted area1 expanse of
the till plain would allow the rainwater to spread and not achieve any appreciable depth. While
the proposed pilot plant could experience some nuisance flooding, no VX ton containers would
be endangered. If the conveyance capacity of the detention basin spillway were exceeded, the
dam would overtop and potentially fail. The proposed pilot plant would not be threatened
because the dam-break flood wave would flow downstream into the Wabash River (i.e., away
from the facility). Likewise, no VX ton containers would be threatened.

The NECDF would generate process effluent at a relatively low average rate of 3 L/min
(0.8 gpm) (U.S. Army 1997a,  Vol. I, SWEC Dwg. No. NE-D-34-040~,  Rev. A). This effluent
would come from an evaporator/crystallizer unit (see Sect. 2.2.3.3) and would be similar to
distilled water. As shown in Table 2.10, a variety of chemical constituents could be in the
NECDF process effluent. This effluent would be piped to the existing NECD sewage treatment
plant, combined with discharge from the pollution control center detention basin, and then
discharged into the Wabash River.
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For the purpose of analysis in this EIS, a set of dilution factors (see Table 4.2) can be
applied to the constituent concentrations in Table 2.10 in order to estimate the concentrations
that would be discharged into the Wabash River. The dilution factors provided in Table 4.2
include the NECDF process effluent mixing with the wastewater currently being fed to the
NECD sewage treatment plant, as well as the flow discharged from the existing pollution
control detention basin. The analysis does not, however, consider the presence of additional
constituents in the wastewaters independent of NECDF operation. Additional dilution could
also be provided by the discharge of sanitary wastewater from the proposed NECDF; however,
this dilution is not included in the table in order to provide an upper-bound estimate of the
concentrations that could be discharged into the Wabash River. Additional detail about the
dilution factors in Table 4.2 is presented below.

The 7-day, lo-year low flow of the Wabash River near NECD is 34.3 m3/s (1,210 ft3/s)
(IDEM 1997, p. 3). The 7-day, IO-year low flow is determined at a lo-year recurrence interval
obtained from a frequency curve of annual values of the lowest mean river flow for seven
consecutive days (i.e., the 7-day low flow). One fourth of the 7-day, lo-year low flow is
routinely used for design work and environmental assessment of discharges entering public
waters in Indiana, and is a requirement imposed by Indiana environmental regulators. The
dilution that would be provided by this low flow is calculated using a mixing box approach
(Thomann and Mueller 1987). The dilution after complete mixing in the Wabash River is
equivalent to the NECDF discharge divided by the sum of: one-fourth of the 7-day, lo-year
low flow; the outfall discharge that would normally occur without the NECDF; and the
NECDF discharge.

Table 4.2. Dilution factors applicable to concentrations of constituents in the process
effluent discharged from the NECDF

Applicable Location for Effluent Associated Dilution Factor

Between the NECDF” and the discharge at the existing NECD
outfallb

62’

Between the NECDFa and after being fully mixed in the Wabash
River‘j

174,000’

aNECDF process effluent discharge is taken at the exit of the evaporator/crystallizer unit. Concentrations
at this location are given in Table 2.10.

bThe  existing NECD sewage treatment plant outfall is at the end of a 13-inch  pipe at Wabash
River Mile 243.

‘Numerical value includes dilution through the existing NECD sewage treatment plant and includes the
discharge from the NECD pollution control center detention basin, that flows from outfall 101 into outfall 001.
The concentrations of constituents originating from the NECDF can be divided by 62 to obtain the concentrations
at the discharge point into the Wabash River.

‘The 7-day, IO-year low flow of the Wabash River is equal to 34.3 m3/s (1,210 @Is).  Indiana regulations
require use of one quarter (l/4) of this flow for calculation of the dilution factor that accounts for complete
mixing in the Wabash River.

The concentrations of constituents originating from the NECDF after being diluted by the flow from the
NECD sewage treatment plant and the Wabash River can be obtained by dividing the concentrations shown in
Table 2.10 by 174,000.
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The size of the mixing area in the Wabash River for the outfall discharge plume is
uncertain. Mixing in natural channels, particularly at low flows, is strongly influenced by
irregular depths, localized channel curvatures, sidewall irregularities-such as groins or points
of land and islands that would be submerged at higher flows-and the precise design of the
discharge outfall (Fischer et al. 1979). During normal flows (50% of the time), the affected
portion of the Wabash River may extend no more than 1,000 m (3,300 ft) downstream from the
discharge point. However, at low flows, available evidence from rivers which have average
annual flows of approximately the same order of magnitude as the Wabash indicates that the
affected area could extend downstream as far as 10 to 15 km (6 to 9 miles) (Johnson 1996).

The constituents and concentrations in Table 2.10 can be combined with the dilution
factors in Table 4.2 to assess the potential for water quality impacts to the Wabash River. The
effluent discharged into the river could contain organics,  metals, dissolved gases, sulfates,
phosphates, and various unknowns; however, the evidence in Table 2.10 suggests that many of
these constituents would only be present in trace amounts. The estimated concentrations of the
metals at the outfall would comply with primary (40 CFR 141) and secondary (40 CFR 143)
federal drinking water standards. [Also, refer to Freeze and Cherry (1979),  as well as
Fetter (1993) for additional information regarding drinking water standards.]

There are no drinking water standards for calcium or sodium. The concentrations of
calcium and sodium at the outfall are below the estimated mean concentrations of these two
constituents that occur in the rivers of the world (13.4 to 15 mg/L for calcium, and 5.15 to
6.3 mg/L for sodium) (Hem 1989). Additional dilution would be provided by mixing in the
Wabash River after discharge from the outfall had occurred.

The median concentration of titanium in the major rivers of North America is
0.0086 mg/L, while the median for the U.S. public water supplies is 0.0015 mg/L (Hem 1989).
The 0.043 1 mg/L titanium concentration at the evaporator/crystallizer outlet (see Table 2.10)
exceeds both of these medians. The titanium concentration at the Wabash River outfall is
approximately one order of magnitude below the range defined by the two medians. The
presence of titanium at these low levels is not a concern.

The NECDF could produce measurable quantities of phosphorous that would discharge
into the Wabash River. The mean concentration of total phosphorous near the mouth of the
Ohio River (into which the Wabash River flows) has exhibited a value of approximately
0.6 mg/L (Hem 1989). The concentration of phosphorous at the outfall would be approximately
20 times less than this background level. Further dilution after mixing in the Wabash River
would reduce any discharged phosphorous to very low levels.

The concentration of total organic carbon (interpreted as being totally dissolved) at the
outfall would be approximately 1 mg/L. This value is below the mean dissolved organic carbon
concentration [7 mg/L (Thurman 1985)] observed in streams located in warm temperate
climates. Additional dilution after mixing in the Wabash River would reduce this concentration
even further. The precise composition of the organic compounds that would be discharged into
the Wabash River is uncertain because the identities and physio-chemical properties of the
organic compounds dissolved in the effluent have not been completely established.

The concentrations of some of the organic compounds listed in Table 2.10 exceed
various drinking water standards, either promulgated or issued, for the species at the
evaporator/crystallizer outlet. The process distillate concentrations of phenols,
benzo(a)anthracene, and hexachlorobenzene at the evaporator/crystallizer outlet are less than
0.01, 0.005, and 0.005 mg/L, respectively, while the reco~ended  drinking water standards

.



are 0.001, 0.0001, and 0.001 mg/L, respectively (Freeze and Cherry 1979, Fetter 1993). After
dilution by the NECD sewage treatment plant and pollution control center detention basin
flows, the concentrations of these organic compounds comply with the drinking water
standards. The enormous sustained flow of the Wabash River further reduces these
concentrations to very low levels and ensures that drinking water supplies obtained from the
river further downstream would not be compromised.

In summary, none of the estimated concentrations of potential constituents attributable to
the NECDF would exceed drinking water standards or naturally occurring values at the point of
discharge to the Wabash River. Additional dilution after full mixing in the river would reduce
these concentrations to very low levels. No impacts are anticipated to the public water supplies
at Terre Haute, Ind., and Mount Cannel, Ill., located 43.5 km (27 miles) and 151 km
(94 miles), respectively, downstream from NECD.

4.1.2.2 Air quality and noise impacts

Air quality impacts. Potential effects of emissions to the atmosphere were evaluated by
estimating maximum increases in ground level concentrations of pollutants resulting from the
proposed action, adding these estimates to measures or estimates of background concentrations,
and comparing the totals to ambient air quality standards or guideline values for maximum
concentrations. Air quality impacts of the proposed action are expected to be minor; a summary
of the analyses is given below.

Pollutants for which NAAQS exist (criteria pollutants) include SO*, NOa, CO, 03, lead,
and two size classes of particulate matter (PM-10 and PM-2.5) were considered in the analysis
of construction activities (Sect. 4.1.1.2). Indiana regulations also include total suspended
particulate matter (TSP).

No measurable lead emissions are expected from the proposed facility; lead
concentrations in recent years have been well below NAAQS, largely due to decreased use of
leaded gasoline in automobiles. Concentrations of CO are of primary concern near major
intersections in large cities, where many vehicles are idling at one location and air circulation is
limited by surrounding high-rise buildings. Therefore, lead and CO emissions were not
subjected to further analysis.

Contributions to the production of O,, a secondary pollutant formed from photochemical
reactions involving hydrocarbons and oxides of nitrogen (NO,), cannot be accurately
quantified. The reactions involved typically take hours to complete, so the precursor
compounds have moved far from their sources, and have become well mixed with precursors
from other sources, by the time 0, formation completely occurs. Regulatory control of 0, is
attempted by controlling emissions of volatile organic compounds (VOCs)  and NO,. Expected
emissions of NO, (20 tons per year) and VOCs (less than 2 tons per year) from the proposed
facility are small compared to screening levels used by regulators to determine whether further
analysis is necessary. For comparison, these emissions are about 0.2% of the amounts of NO,
and VOCs emitted per year by existing stationary sources in Vermillion County. Therefore, the
proposed action would not be expected to cause concentrations of 0, precursors near NEC
increase by more than a small fraction of a percent of their existing values.

Emissions of SO,, NO,, and particulate matter (TSP, PM-10, and PM-2.5) would occur
from utility boilers. Additional pollutants of interest include organic compounds that could be
emitted from the SCWO or from the condenser; however, carbon filtration systems would
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remove most of this material, and only very small quantities would be emitted to the
atmosphere.

Other potential sources of air pollution at NECD include plant vehicular traffic and
existing stationary sources such as diesel generators, a waste water incinerator, and a
degreasing facility. Based on an analysis discussed in Sect. 4.1.1.2, these sources do not
contribute appreciably to ambient-air pollutant concentrations outside the site boundary, and
therefore were not included in the following analysis.

The EPA-reco~ended  ISCST3 air dispersion model (U.S. EPA 1995) was used to
estimate increases in pollutant concentrations resulting from the proposed activity. Effects of
downwash, in which parts of the plume are lowered due to aerodynamic effects of buildings
near the stack(s), were also included in the modeling. Concentrations were modeled at 100-m
(328-foot)  intervals along the site boundary closest to the proposed facility; larger intervals
were used at greater distances. Meteorological input data were the same as in Sect. 4.1.1.2.

As in the analysis of construction effects in Sect. 4.1.1.2, modeled concentration
increases from the proposed action were added to estimates of existing background
concentrations to obtain totals for comparison to standards. Estimates of existing concentrations
included the nearest monitored value plus the modeled effects of large off-site sources that are
likely to contribute more to existing pollutant concentrations near NECD than they would at the
monitor. Examples of such sources include PSI power plants at Cayuga and Terre Haute, the
Eli Lilly company near Clinton, and the Panhandle Eastern Pipeline Company at Montezuma
(for NO,). The highest modeled contributions of such sources to concentrations of each
pollutant for each averaging period at any location near NECD were incorporated into the
corresponding estimates of existing background concentrations.

Results of this analysis are compared with standards and with background values in
Table 4.3. No exceedances of NAAQS or of Indiana primary standards for TSP would be
expected at any off-site location.

The nearest Class I PSD area (Mammoth Cave National Park) is located about 305 km
(190 miles) south-southeast of the proposed facility. At that distance, the small emissions of
SO,, NO,, and particulate matter from the proposed facility would have only negligible effects
on ambient-air concentrations of these pollutants.

Some organic pollutants could be released from the SCWO stack and the filter farm
stack. Exact emissions estimates are not yet available, however, as noted above, carbon filters
would be expected to capture most of the material. Judging by concentration limits for workers
given in 29 CFR 1910-1000, the most hazardous carbon compound emitted is likely to be
carbon disulfide (CS,) from the SCWO. The upper concentration limit for CS,, given in
29 CFR 1910.1000 to protect healthy workers on their jobs, is 62,000 pg/m3. This value
applies to an average concentration over an 8-hour work shift; ambient-air concentrations for
the general public apply to a 168-hour week, or 4.2 times the amount of time a worker is
exposed. Therefore, to derive an upper-limit guideline concentration of CS, for protection of
the general public, the limit for workers is first-divided by 4.2. Because workers wouId
presumably experience several hours of relatively fresh air between exposures, and workers are
assumed to be healthier than the most sensitive members of the genera1 population, an
additional safety factor (typically 100) is applied to protect the most sensitive members of the
general population. That is, the 8-hour  standards for workers are typically divided by 420 to
obtain ambient-air concentration guidelines applicable to the general population. For CS,, the
corresponding 8-hour average Concentration would be 62,000/420, or about 148 hglm3.
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L

predicted off-site pollutant concentration
operations of the proposed pilot plant

Concentrations &g/m3)

Averaging
period

Maximum
modeled
increase’

Existing
backgroundb Total”

Applicable
standard or

guideline value

Total as a
percentage of
standard or

guideline value

so2
3-hour 27 923 950 1300* 73
24-hour 3.9 334 338 365* 93
t3IUlUd 0.2 47 47 80* 59

No,
annual 1.0 44 45 loo* 45

PM-10
24-hour 1.1 89 90 150* 60
L3Mlld 0.1 27 27 50* 54

PM-2.5’
24-hour 0.6 -- 0.6 65* --
EUlIlUd 0.1 -- 0.1 15* --

TSP
24-hour 3.7 157 161 260’ 62
annual 0.2 64 64 75’*g 85

Carbon disulfide  (CSJh
8-hour 0.064 0.0 0.064 148h 0.04

Agent Ei
8-hour’ < 0.001 0.0000 < 0.001 0.01 c 10

72-hour’ < 0.0003 0.0000 < 0.0003 0.003 < 10
“The maximum modeled concentration increase associated with the proposed action at any location off site

or along the site boundary.
hThis  value includes monitoring results from Table 4.1 plus the modeled contributions from large off-site

sources as explained in the text. Background vaiues of hazardous materials (CS, and agent VX) are assumed to be
zero.

“The sum of the preceding two columns, for comparison with the applicable ambient-air standard or
guideline.

“National Ambient Air Quality Standard, listed in Table 4.1.
@The  NAAQS for PM-2.5 have only recently been enacted; EPA has not yet established a network of

monitoring stations for estimating background concentrations.
findiana primary standard.
“Geometric mean.

- -

‘Hazardous organic compound, assumed to be carbon disulfide (CS,). The guideline value used as an
upper limit is discussed in the text.

iApplicable  standards are found in the Fed. Regist. 53 (PtSO),  March 15, 1988, p. 8506. The g-hour
standards are for workers; the 72-hour standards are for the general population. Average concentrations for
72-hour periods are not easily obtained from the model code. Therefore, the maximum 24-hour average was used
as a conservative estimate (i.e., an overestimate).
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If all of the estimated emissions of organic compounds from the SCWO and the filter
farm were in the form of CS2, modeled 8-hour ambient-air concentration increases would still
be less than 0.1 ,ug/m3, which is less than 0.1% of the guideline value derived above. Existing
background concentrations of CS, or other hazardous materials that could be released from the
proposed facility are assumed to be zero, or virtually zero. Therefore, hazardous organic
emissions from the proposed facility are not expected to result in concentrations that would
approach levels of concern.

Emissions from the filter farm and the SCWO would be filtered so that only very small
amounts of toxic pollutants could be emitted to the ambient air. Background concentrations of
agent VX in the ambient air are assumed to be zero. Even if agent VX were emitted at the
recommended-upper-limit rate to prevent adverse human health impacts (DHHS, 1988),
modeling results (Table 4.3) indicate that ambient-air concentrations would be well below the
recommended upper limits (DHHS, 1988). Because of the extreme toxicity of chemical warfare
agent, the recommended concentration limit for healthy workers is not greatly different from
that for the general population; both are very low. Because the volatility of agent VX is very
low, other pathways to the atmosphere are very limited, and an extensive filtering system
would prevent most toxic materials from escaping the filter farm stack, it is extremely unlikely
that even a small fraction of the modeled emission rate would occur during routine operation of
the proposed pilot plant.

Noise impacts Operation of the proposed facility would result in the generation of
noise. Noise measurements for the disposal technology are not yet available. However,
measured noise levels are seldom more than 65 dB(A) at distances of 100 m (330 ft) from
industrial sources (LS. Goodfriend and Associates 1971). Because sound energy decreases by
6 dB(A) with each doubling of distance from the source, corresponding noise levels at the
nearest residence, more than 1 km (0.6 miles) from the proposed facility site, are expected to
be less than 45 dB(A). This is less than the 55 dB(A) value that EPA has identified as a yearly
average which, if not exceeded, would prevent activity interference and annoyance (U.S. EPA
1978).

The proposed facility may operate during nighttime hours, when background noise
levels decrease by about 10 dB(A). Therefore, sounds from specific sources that might not be
heard during the day could be heard, and could possibly be annoying, at night. A 10 dB(A)
“penalty” is therefore added to sound levels from specific sources between the hours of 10 PM
and 7 AM (US. EPA, 1978). However, the estimated sound level at the nearest residence was
estimated to be less than 45 dB(A), without accounting for sound absorption by structures and
vegetation. Therefore, addition of the 10 dB(A) “penalty“ would not cause sound levels from
the proposed facility to exceed levels recommended by EPA to prevent activity interference and
annoyance.

ealt

Routine pilot testing of the proposed NEC F would include the release of gaseous and
particulate emissions (Sect. 4.1.2.2) as well as liquid process effluents (Sect. 4.1.2.1) and solid
waste. No atmospheric emissions have been identified (Sect. 4.1.2.2) that would be in violation
of air quality standards designed to protect human health. The potential human health effects
for workers and the general public resulting from potential exposures to agent VX, emissions
from neutralization byproducts (hydrolysate), and SCWO effluent are discussed in this section.



The proposed process effluent from the NECDF would be discharged to the existing on-
site FOTW and then the Wabash River. It is this aquatic pathway that would be the potential
exposure pathway for members of the public to be exposed to any hazards associated with the
liquid process effluent from the proposed NECDF.

protection levels for public and workers. Protection of workers and the public
against harmful exposures to agent VX requires an understanding of the physical, chemical,
and toxicological properties of the agent. Table 4.4 contains a description of the special
characteristics of VX.

The safety standards or control limits outlined in Table 4.5 would be in effect during
pilot testing of the NECDF; no acute or chronic signs of toxicity are expected in individuals
exposed to agent concentrations below these limits. The control limits are the result of
extrapolation from the results of laboratory experiments with animals and cell lines (tissues), as
well as whatever human data are available. This extrapolation process is similar to that used to
estimate safe levels of human exposure to food additives, cosmetics, and over-the-counter
drugs.

Atmospheric emissions. Gaseous emissions from the neutralization/SCWO process
would be almost completely non existent. The small amount of gases that would be emitted to
the atmosphere would be greatly dispersed before reaching potential on-site or off-site
receptors. Based on the estimated ambient concentrations of gases (see Tables 2.8 and 4.3) and
their relative potencies, no adverse off-site human health impacts are anticipated for the
proposed NECDF.

Acute effects of neutr~zation/SCWO liquid process effluent. A major
testing/measurement program was undertaken to evaluate the effects of effluent discharge from
both the neutralization and SCWO stages of the proposed process (Manthei et al. 1996;
Manthei 1997). This program provided a better characterization of the constituents, including
their toxicity, that could be discharged to the Wabash River than was possible before the study.
The major elements of this program focused on identifying lethal potencies of various fractions
of demilitarized VX in comparison with the lethal potency of VX. Several secondary treatment
options were evaluated prior to choosing SCWO, (i.e., H,O,, UV, SCWO, with and without
several alternative neutralization options) as a means to further reduce the toxicity of the liquid
product. The biological assays used to evaluate the efficacy of demilitarization processes
include tests to determine the LD, values subsequent to intravenous injections into mice (LD,,
refers to the dose that wold be lethal to 50% of a population). Results of these biological assays
indicate that agent VX was not present in the exposure media in significant concentrations nor
were similarly acutely toxic materials. These tests revealed that the LD,, values were between
1,000 and 1 ,OOO,OOO  less acutely toxic than VX. The greater reductions in toxicity were found
for tests that included a second stage of destruction like SCWO.

Acute exposures under routine pilot testing would only be possible in the waters of the
Wabash River during recreational water contact. Such dermal contact is not expected to exceed

w hours per occurrence and, on the basis of’nvailable bioassay data, (Manthei et al. 1996;
anthei 1997) no adverse acute responses in humans would be anticipated.

Chronic effects of neutralization/SCWO liquid process effluent. Chronic health
effects, such as cancer or reproductive (teratogenic) effects, are the long-term (months to
decades) or recurring health effects that may appear after a brief or prolonged period of
exposure. Because the proposed full scale test of the NECDF is expected to take place over a
period of months, it is appropriate to examine the potential for discharges from this facility to
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~ioIo~~/physic~ c~~acter~~  reIev~t to agent toxic effects

Chemical agent

Chemical Abstracts Service (CAS) no.

Chemical name

Mode of action

Acute toxicity

VX

50782-69-g

0-e~yl-S(2-diisopropyl-am~oe~yl)-methyl-
phosphono~iolate

Anticholinesterase

* Head and neck areas of humans very
sensitive to VX penetration

. Contaminated vegetation can cause toxicity
upon ingestion

Chronic toxicity * Mutagenicity studies were negative
* Teratogenicity studies were negative
* Inactive delayed neuropathy induction
0 No evidence of carcinogenic activity

Source: U.S. Army 1988, p. 4-4.

Table 4.5. U.S. Department of Defense safety standards for agent

Exposures’
Concentration of VX

in air &g/m3)

Agent worker exposure [8-hr time-weighted
average (TWA) in a work shift]

0.01

General population exposure

72-h TWAb o.oo3c

Ceiling valued O.OIC

Source emission limit (ceiling value)“e 0.3
“No individual would be intentionally exposed to direct skin or eye contact with any amount of solid or undiluted

liquid agent, or to solid materials contaminated with agent.
“Final recommendation by the U.S. Department of Health and Human Services (DHHS) Centers for Disease

Control, 53 Fed. Regist. 8504-7 (March 15, 1988).
‘It is recommended that this level of detection be demonstrated and used at all sites where agent VX will be

transported and destroyed. - -
“Ceiling value normally refers to the maximum exposure concentration at any time, for any duration.

Practically, it may be an average value over the minimum time to detect the specified concentration.
‘Proposed by the U.S. Department of the Army; accepted by DHHS as not posing a threat to human health.
Source: C. A. Hennies,  Brigadier General, Director of Army Safety, “Changes to Department of the Army

(DA) Toxic Chemical Agent Safety Policy,” a memorandum, Feb. 2, 1990.



contribute to chronic health risks. Chemicals to which people may be exposed are the final
products of demilitarization, beginning with VX and impurities that might be present in the ton
containers, and ending with the chemicals that follow the water pathway out of the
crystallizer/evaporator. The list of potential chemicals is found in Table 2.10.

Data on the toxicity of agent VX to humans or animals following long-term exposures
were not found in the available literature. However, discussions held by the Centers for
Disease Control prior to their promulgation of agent control limits (for inhalation) for nerve
agents in 1988 (CDC 1988) lead to the conclusions that IL. . . carcinogenic@ is not relevant for
nerve agents, and ‘I. . .nerve agents are not likely to be teratogenic.” These conclusions are
supported in the review of the literature by Opresko et al (1997) in which an attempt was made
to estimate oral reference doses for chemical warfare agents.

If any VX or EA-2192 were to remain below the method detection limit after
neutralization, it would be reduced further in the SCWO and then in the crystallization/
distillation stage. These materials then would enter the FOTW which discharges to the Wabash
River, with a combined dilution factor of approximately 1: 174,000 (see Table 4.2). Such small
amounts of materials considered not to contribute to carcinogenicity or teratogenicity pose an
insignificant chronic risk to human health.

After the destruction of VX in the neutralization process, a long list of breakdown
products is formed. In order to make estimates of risk for potential human exposures to the
breakdown products, there must be some identified pathway for human exposure and a process
for evaluating the extent of exposure. At NECD, the only viable pathway for prolonged human
exposure to neutralization/SCWO process effluent would be through the ingestion of finfish or
drinking water. A list of potential constituents in the effluent from the neutralization/SCWO
process are identified and tabulated in Table 2.10. Additional reductions in the concentrations
of these constituents will be accomplished by dilutions, on the order of 1:174,000, in the
FOTW and the Wabash River.

Contaminants represented in Table 2.10 may be ingested by humans through drinking
water or through the eating of fish that live in the water receiving the discharge from NECDF.
It is possible that some of the constituents may bioaccumulate in fish leading to an increase in
the concentration of the constituents beyond the levels estimated for water. Bioaccumulation
factors typically range from 1 (minimal bioaccumulation), to 100. Because no bioaccumulation
factors were identified for many of the compounds, a default factor of 100 was assumed. It was
further assumed that maximum fish consumption by humans would be 55 g/day based on upper
percentile figures for recreational freshwater anglers (U.S. EPA 1995) and that exposure would
occur over the g-month period when the NECDF would be pilot tested with agent VX.
Moreover, it is assumed that the same people who eat the fish live in Terre Haute and consume
2 liters of water per day derived from the Wabash River. For chemicals for which it was not
possible to identify chronic risk factors, a known potent organic carcinogen was used as a
surrogate so that there would be little potential for underestimating risk. In fact, each aspect of
the analysis was conducted using assumptions m-choices that were conservative, or
overestimating. After combining the risks for the constituents, the risk for contracting a cancer
as a result of ingesting water and fish from the Wabash River downstream of the Newport
facility is much less than 1 x 10w6. A risk of this general magnitude is considered to be
insignificant.

Although no specific federal standards exist for acceptable lifetime cancer risk from
exposure levels associated with a facility permitted under RC , guidelines  have been
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established by the EPA for acceptable exposure levels from remediation (i.e., clean-up) actions
[such as those complying with the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA)]. For known or suspected carcinogens, acceptable exposure
actions are generally those that would impart an excess upperbound lifetime cancer risk to an
individual of between 1 X lo4 and 1 X 10T6  (a probability of 1 excess lifetime cancer death in
a population of 10,000 and l,OOO,OOO  exposed respectively) using information on the
relationship between dose and response (40 CFR 300.430). The EPA has expressed a
preference for clean-ups achieving the more protective end of the risk range (i.e., 1 x l@(j).
The estimated risk associated with the process effluent is below this more protective level and
only a low number of people would be potentially exposed during the g-month period of
operations. Also, the analysis serves as an initial, reasonably conservative (i.e., does not
underestimate) estimate of potential human health risk.

On the basis of preliminary data, this risk estimate of much less than 1 x 10V6provides
the confidence to proceed with the design and construction of the facility. In deference to the
need for substantiation or corroboration of the above estimates.of  health risk, which are based
on a screening methodology, a more detailed health assessment is underway (personal
communication, Kathleen Simmers, U.S. Army Center for Health Promotion and Preventive
Medicine, to Sam Carnes, ORNL, Feb. 4, 1998).

2.4 Ecological resources impacts

Aquatic resources. This EIS concludes that the proposed facility poses min~um
potential for adverse impact to aquatic resources during norma operations. The analysis and
basis supporting this conclusion are explained and discussed in this section.

The proposed stormwater detention basin on the site would permanently alter a total of
approximately 170 m (560 ft) of existing, intermittent drainage channels in the headwaters of
Little Raccoon Creek. During periods of adequate precipitation, these channels provide aquatic
habitat ranging from flowing creek conditions to a series of small pools. This habitat supports
an assemblage of aquatic life dominated by aquatic insects and other invertebrates as well as
small fish (probably blacknose date and creek chubs) adapted to low flows and small pool
conditions. Construction-related removal of trees and other vegetation as well as direct impacts
to the channels themselves would elicit a shift toward an aquatic community more tolerant of
direct sunlight, altered substrates and flows, and altered food inputs. Fish movement into these
channels would likely be restricted. The total length of stream channel significantly altered by
construction of the detention basin would represent less than one percent of the total length of
stream channel available in the Little Raccoon Creek drainage.

Under normal operations the only potential pathway for impact to aquatic organisms is
from the release of process liquid effluent (see Table 2.10a)  into the Wabash River. The
transport of liquids produced at intermediate steps during the pilot testing into nearby wetlands
or streams via surface runoff is unlikely giventhat (1) the treatment processes will occur
indoors, and (2) the min~ization  of incidental releases or spills has been given a high priority.
The potential for any impacts on the nearby aquatic environment via the deposition of airborne
contaminants from the project is also expected to be negligible.

Any compounds remaining in solution after the various neutralizatio~SCWO/
evaporator stages will be discharged into the Wabash River following normal treatment at the
existing FOG. The FO outfall is located wi~in the main channel of the Wabash
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approximately 4 km east of the proposed facilities. Upon discharge, the combined effluent from
the treatment plant would become greatly diluted with water from the Wabash River as
described in Sects. 4.1.2.1 and 4.1.2.3.

Ecological receptors which could possibly be affected in the Wabash River include
primary producers (e.g., phytoplankton, periphyton, vascular plants), zooplankton and other
invertebrates (e.g., crustacea, mollusks, arthropods), amphibians, fish, and reptiles, In this
EIS, the analysis of potential impacts resulting from normal (routine) operations of the
proposed facility focuses on the likelihood of impacts in the vicinity of and downstream of the
FOTW outfall.

Recent bioassay studies have been conducted by the U.S. Army Edgewood Research
Development and Engineering Center (ERDEC) (Haley 1997, 1998) and the U.S. Army Center
for Health Promotion and Preventive Medicine (USACHPPM 1998). These studies evaluated
the response of standard test organisms-selected for their sensitivity to many contaminants-to
actual process effluent from bench-scale tests. The studies investigated the effects of actual
evaporator condensate on fathead minnow larvae survival and growth, daphid (water fleas)
survival and reproduction, and green algae growth. The results of these bioassay tests are
summarized in Table 4.6. Based on these results, the evaporator condensate does not appear to
be any more toxic to aquatic organisms than is distilled water.

The conclusion is therefore that it is unlikely this effluent will cause any adverse effects
on aquatic biota in the Wabash River for the following reasons:

* The evaporator effluent exhibits-at worst-quite low toxicity to the test organisms;
* There is essentially no difference between the process effluent and distilled water in the

aquatic toxicity tests;
* The process effluent will be further diluted by a factor of 62 in the FOTW prior to being

discharged into the Wabash River; and
* The Wabash River will further dilute the effluent by at least an additional factor of 2,800 a

the boundary of the mixing zone.
.t

The dilution factors, listed above, were applied to the anticipated constituents in the
final process effluent (See Table 2.10a) in order to investigate the resulting concentrations in
the Wabash River. The results of this analysis indicate that nearly all of the anticipated
constituents in the final effluent would be present at considerably less than 1 ppb prior to
discharge to the Wabash River. Even prior to full dilution in the river, none of the heavy
metals or other listed inorganics (except possibly sulfides) in Table 2.10a would be expected to
occur at concentrations sufficiently high to be harmful to any aquatic organisms. Nor do they
exceed median background concentrations, where such information exists, for numerous
freshwaters, including the Wabash River. Dilution after full mixing in the Wabash River would
further reduce the concentrations of the anticipated effluent constituents to insignificant levels.

In summary, the whole effluent bioassays indicate that the effluent from the proposed
facility-as discharged through the existing FOTW and into the Wabash River-is unlikely to
adversely affect aquatic biota because the toxicity of the effluent is quite low (e.g., no different
than that of distilled water). Therefore, no adverse impacts to aquatic resources should occur
during normal operations.

Terrestrial resources. For incident-free operations the only significant potential for
impacts to terrestrial organisms is via the aquatic pathway from the release of waste byproducts



Table 4.6. Aquatic bioassay results for evaporator condensate/effluent.
Concentration  at which effect  was observed,

expressed as a volumetric  ratio of the  effluent  to the  culture media
(in percent; Note:  higher percentages  equate with lower toxicity)

Tested Species
(Effect Studied)

Exposure
Duration

Lowest  Observable  Effects
Concentration  (LOEC)

Effluent’ Distilled  Watera

No Observable  Effects
Concentration  (NOEC)

Effluenta Distilled  Watera

Ceriodaphnia dubia, a species of water flea
(survival)

I days NAb NAb 100% 100%

Ceriodaphtria dubia, a species of water flea
(reproduction)

7 days 100% 100% 75% 75%

Pimephales  promelas, fathead  minnow
(survival)

7 days NAb NAb 100% 100%

Pitnephalds  promelas,  fathead  minnow
(growth)

7 days NAb NAb 100% 100%

Selenastrum capricornulum,  an alga
(growth)

96  hr NAb NAb 100% 100%

Sources:
USACHPPM, National Pollutant Discharge Elitnination System Permit Application for the Department of the Army, Newport Chetnicaf Depot, Newport

Chetnical Demilituri~arion  Facility (Draj), U.S. Army Center for Health Promotion and Preventive Medicine, Aberdeen Proving Ground, Md., 1998.
Personal communication from M. Haley, Edgewood Research Development and Engineering Center, Aberdeen Proving Ground, Md., to 6. K. Eddlemon,

Oak Ridge National Laboratory, Oak Ridge, Tenn., March 18, 1998.

Foomotes:
vhe test media (evaporator condensate or distilled water) was amended with salts (e.g., sodium bicarbonate) to raise its salinity to that of typical freshwaters;

witbout such adjustments, harmful effects may be observed due to the imbalance between the organism and its ionic equilibrium with the test media.
bNA means that no effects were observed from exposure of test organisms to 100% evaporator condensate.
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of the VX neutralization and SCWO treatment pilot testing (referred to as process distillate)
through the FOTW into the Wabash River. The primary potential exposure path would be
through drinking water. A recently conducted toxicity study of the process distillate indicates
that effects, if any, to terrestrial organisms should be negligible (USACHPPM 1998). Rats that
were fed pure process distillate failed to show any toxic signs at any dose; there were no
observed differences from the control group receiving deionized/sterile water (USACHPP
1998).

Any terrestrial organism would be exposed to chemicals from the process distillate only
upon emergence of the waste effluent from the outfall beneath the surface of the Wabash River.
Dilution of the distillate would take place first when it reached the liquid in the FOTW (by a
factor of 62), and again as the combined effluent flowed from the outfall into the Wabash. The
final ratio of process distillate when fully mixed in the Wabash would be 1: 174,000 (see
Table 4.2). Based on lack of toxic effects from pure process distillate, and subsequent
significant dilution before possible exposure, it is not expected that any terrestrial organisms
could consume enough of the effluent to cause any toxic effects.

Because of their high potential toxicity, the two hypothetical constituents (both
organophosphates) of primary concern in the effluent would be any VX and EA-2192 (a co-
product similar in toxicity to VX) which survived both the neutralization and subsequent
SCWO processes. None of the possible chemical agent breakdown products are as acutely toxic
as the agents from which they would be derived (U.S. Army 1988, Appendix B). Movement of
any organophosphate constituents of the effluent, including VX and EA-2192, through the
terrestrial food chain is not expected because they do not accumulate or persist. Based on what
is known about other organophosphates in agricultural systems, these compounds would not ,
show persistence in meat or milk; the compounds are not accumulated and would not affect
food chains beyond herbivores (U.S. Army 1988, Appendix 0). Due to the lower toxicity and
generally low concentrations of any non-organophosphate constituents in the effluent,
concentration in the food chain to levels sufficient to cause problems is unlikely.

Threatened and endangered species. There are no federally listed threatened or
endangered aquatic species in on-site streams or the Wabash River within 20 km of the outfall
of the FOTW and probably not within 85 km (see the Biological Assessment, Appendix D).
Although unlikely, should individuals of state-listed endangered species (e.g., the blue sucker)
reside or pass within the mixing zone immediately downstream of the outfall, they could be
adversely affected by the effluent from the proposed NECDF.

Terrestrial species with federal protected status possibly occurring along the potentially
impacted reach of the Wabash River are the threatened bald eagle and endangered Indiana bat.
Bald eagles have been sighted along the River east of NECD; foraging area of the Indiana bat
has been documented to occur within about a kilometer of the outfall location (PRC 1997). As
discussed above, it is unlikely that individuals of either species would consume sufficient levels
of organophosphate constituents originating from the pilot test plant to cause effects. If bald
eagles or Indiana bats are present they would beaffected, if at all, through loss of prey such as
fish (for eagles) and insects with an aquatic stage (for bats) due to any organophosphate toxicity
to the prey animals. Evidence indicates, however, that these constituents would neither
bioaccumulate nor persist in such potential prey (see above). The significance of the impacts
would be determined by the extent to which prey animals would be reduced in numbers, if at
all, over the g-month operating span of the neutralization pilot test.
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Process wastes including metal scrap, evaporator/crystallizer brines, and spent carbon
bed filters would be generated during disposal plant operations, as described in Sect. 2.2.3.4.
Metal parts would be decontaminated to 3X levels and shipped to the Army Arsenal at
Island, Illinois, where they would be smelted for reuse. Process solid wastes would be
transported and disposed of off-site. A commercial hazardous waste landfill would be used for
disposal of hazardous solid wastes, and its RCRA permit would specify disposal procedures.
Decisions on whether certain wastes are hazardous or nonhazardous would be based on
applicable state and/or federal regulations and the results of the monitoring and analysis
program for these wastes developed by the Army. Process solid waste characteristics are
summarized in Table 2.9. Table 2.7 lists the estimated quantities of waste that would be
generated by the proposed disposal operations at the NECDF.

A small amount of off-site land would be used for disposal of process solid wastes. For
example, if the total of all process solid wastes (brines, sludge, solids, and scrap metal)
produced during the disposal facility’s lifetime were disposed in a landfill, the landfill area
consumed would be about 0.13 ha (0.32 acres), assuming a 7.6-m (25-ft) cell depth. Some
landfills have deeper cells, and the land use would be proportionately smaller. In practice,
wastes are deposited in horizontal layers over the entire area of a cell as they are received. Not
all NECDF process solid waste would actually be disposed of in landfills. Approximately
390 metric tons (430 tons) of decontaminated scrap metal would be smelted for reuse.

Impacts from tra~po~ation of process solid wastes are expected to be minimal. The
maximum on-site level of traffic for waste transport is estimated at 60 trips per day by forklifts
carrying waste bins and 55gal drums to the waste holding area. Off-site shipments would occur
under contract with a waste disposal/scrap metal vendor, and are expected to take place at
regular intervals. Only 5 to 6 off-site trips per day are anticipated on the average to transport
the evaporator/crystallizer wastes to an off-site landfill. Use of larger trucks to haul the process
wastes could reduce the number of required trips.

4.1.2.6 Socioeconomic impacts

Pilot testing of the chemical neutralization facility would begin in 2002 and end in
2004. Approximately 400 operations workers would be employed during this period, the same
as the number of workers required to build the facility. As in the construction period (see
Sect. 4.1.1.6), about 200 additional indirect jobs would be created in the five-county impact
area. As an upper bound, it can be assumed that 30% of the direct operations workers and 10%
of the indirect workers would move to the impact area (U.S. Nuclear Regulatory Commission
1996): It can be further assumed that 60% of these inmoving  workers would be accompanied
by families and that the average family size would be 3.02 (U.S. Bureau of the Census 1991).
Therefore, this impact analysis is based on anupper bound of 309 new residents-including 6
school age children-in 140 households. These numbers are identical to those used in the
analysis of construction period impacts (Section 4.1.1.6). The assumptions regarding
inmigration and presence of family members are the same for both construction and operations
periods because project duration is the same for both. Furthermore, it may be assumed that
workers with the skills necessary to fill operations-period jobs and workers trained in the



appropriate construction trades will be equally available within commuting distance of the plant
site.

Once the chemical neutralization facility is built, it is expected that any inmoving
construction workers would leave the impact area to take other jobs. In order for these workers
to remain in thelocal  area, new construction jobs would have to be created by the occurrence
of new, currently-unplaced, commercial and industrial development. Such development would
result in cumulative impacts, which are addressed in Section 4.4.

Population. As is likely to occur during project construction, operations period
inmigrants would probably locate throughout the five county region, with the largest
concentration in Vermillion and Parke counties, Indiana. The increase in current population
represented by 309 new residents is described in Section 4.1.1.6. Growth of this relatively
small magnitude would not disrupt the affected communities, even in the unlikely event that all
inmigrants would settle in a single county.

Housing. Just as in the construction period, it is expected mat the local market could
provide housing for all inmoving operations workers, even in the highly improbable event that
all inmovers would locate in a single county. Therefore, housing impacts would be minimal.

Education. As explained in Section 4.1.1.6, any impacts caused by,the influx of 61
new school age children to the socioeconomic impact area would be minimal.

Utilities. As explained in Section 4.1.1.6, 309 new residents in 140 households are not
expected to strain existing water and sewer systems nor would they have a noticeable affect on
electricity and gas service in the impact area.

Solid Waste. Existing landfills are expected to easily accommodate the solid waste
generated by project operations and 140 new households.

Transportation. As during the construction period, operations workers entering and
exiting NECD via SR 63 could experience some delays. This would be especially likely at the
end of the work day if all 400 workers end their shift at the same time. In addition, the risk of
accidents at the point where vehicles leave NECD and turn onto SR 63 would increase as a
result of project-induced traffic, representing a small to moderate impact to the local
transportation network. Once again, possible mitigation measures-such as staggered shifts, car
and van pooling, a traffic light, and acceleration lanes-should be considered.

Laud Use. As in the construction period, plant operations are not expected to change
the nature of on- or off-site land use. However, the completion of pilot plant operations could
stimulate increased public discussion of how to use the land within NECD’s boundaries after all
chemical agent is destroyed.

Economic Structure. At the end of plant construction and the onset of operations, the
number of construction workers in Vermillion County, Indiana, would return to pre-project
levels. Impacts to the local economy would be negligible, with the creation of 400 new direct
operations jobs balanced by the loss of the same number of direct construction jobs.

County Concerns. Recent expressions of local opinion indicate the likelihood that
operation of the pilot neutralization facility would be seen by residents of the impact area as
preferable to incineration and would not generate widespread opposition-as long as no
accidents or “near misses” occur (see Appendix B). However, if problems with safe operation
of the plant occur, substantial public opposition to the facility is likely to develop and to be
accompanied by conflict among community members related to continuing plant operations.
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.I .2. Impacts to cultural, archaeological, an historic resources

No on-site impacts to cultural resources are anticipated during the operations period
because additional disturbances to the land would not occur after construction of the chemical
neutralization facility is completed. As during construction, inmigration during the operations
period would be relatively small and short-lived and is not expected to adversely affect any
off-site historic and archaeological resources within the five-county area.

.I .3 Accident Analysis-Proposed ction (Construction and Pilot Testing
of the NECDF)

This section describes hypothetical accidents that could occur as a result of the
proposed action and evaluates the impacts of these accidents on humans and various natural
resources. Accident impacts on human health, land and water use, ecology, socioeconomics,
and cultural, archaeological, and historic resources are analyzed (see Sects. 4.1.4.1 to 4.1.4.5).
Although there could be acute toxic effects from atmospherically dispersed agent VX, no
long-term air quality impacts would result from the accidental release of agent. As discussed in
the subsections below, significant adverse impacts could accompany any accidental release of
agent VX.

For the purposes of this document, the analysis of accidents is intended to provide only
an upper-bound estimate for the zone of potential environmental impact. As such, the accident
analysis presented in this EIS should not be considered to be a detailed safety analysis or risk
assessment for the proposed action or its alternatives.

The accident analysis focuses on the release of agent VX and involves many
conservative (Le., pessimistic) assumptions intended to provide an upper bound on the extent of
any environmental impacts. For example, the hypothetical accident releasing the largest
quantity of agent, when combined with the most unfavorable meteorological conditions, is used
to establish an upper bound on any potential effect of agent VX accidentally released to the
environment. Such hypothetical accidents are extraordinary events with extremely low
likelihoods of occurrence but with potentially significant environmental impacts. For the “upper
bound” purposes of this assessment, it is furthermore assumed that no actions (e.g., fire
suppression, evacuation of population) would be taken to control or mitigate the consequences
of such an accident. The result of these conservative assumptions is the identification of a
hypothetical “zone of potential impact” that represents the area beyond which adverse
environmental impacts would not be expected to occur.

Storage accidents that might occur during the proposed pilot testing would be the same
as those described in Sect. 4.2.2 for the no action alternative. The analysis of storage accidents
has been deliberately separated from the analysis of accidents during pilot testing of the
NECDF to facilitate the comparison between the proposed action (co~t~ction  and pilot testing
of the NECDF) and the no action alternative (continued storage of the agent VX stockpile at
NECD). However, it should be noted that the proposed action does not introduce any new VX
agent hazards beyond what already exists in the storage warehouse at NECD. Furthermore,
while the types of accidents that could occur during pilot testing at the NECDF are similar to
those that could occur during continued storage, the storage accidents have the potential for
more severe consequences due to the larger quantities of VX that could potentially be involved.
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In 1996, an analysis was conducted on the risks of the proposed neutralization
technology by MITRETEK (MITRETEK 1996). The risk analysis for the proposed action
concentrated on several activities associated with disposal operations. Accident initiators
included the usual processing plant equipment failures, as well as external events and human
error. In regard to the likelihood of accidents during the pilot testing, MITRETEK concludes
that the inherent risks of the neutralization technology are not severe. The greatest concern for
impacts following a release of chemical agent would be the airborne hazard. In addition, spilled
liquid agent could also impact surface areas and/or surface water and groundwater resources.

4.1.3.4 Method of analysis for agent VX accidents

Downwind dispersion of accidentally released agent VX was analyzed with the D2PC
atmospheric dispersion model (Whitacre et al. 1986) to estimate impacts on human health,
socioeconomics,  land and water use, and ecological resources. This model was developed by
the U.S. Army Chemical Research, Development and Engineering Center and was used to
determine the downwind hazard distances associated with airborne concentrations of agent VX.
Two such distances were identified: the no-deaths distance (i.e., the downwind distance beyond
which no human fatalities would be expected to occur) and the no-effects distance (i.e., the
downwind distance beyond which no human health effects, such as miosis, tremors, airway
tightening, nausea, vomiting and diarrhea, would be expected to occur). These distances for an
accidental release of agent VX are defined as the straight-line distance from the point of the
accident to the point directly downwind from the accident that has a certain inhalation dose.
Here, dose is defined as the airborne concentration of agent VX, integrated over the time of
plume or cloud passage. For the no-deaths distance, a dose of 1.76 mg-mm/m3 was used
(Whitacre et al. 1986). For the no-effects distance, a dose of 0.44 mg-min./m3 was used
(Whitacre  et al. 1986).

The D2PC model incorporates extensively documented atmospheric dispersion
assumptions that are currently in use in a variety of other atmospheric dispersion models. When
used to calculate doses, the D2PC model conservatively estimates (i.e., it overestimates) the
extent of the zone potentially impacted by atmospheric dispersion of agent VX because no
compensation is made for the potential confinement of an atmospheric plume by terrain effects,
and constant (e.g., straight line) dispersion characteristics are assumed to apply.

Maximum impacts were estimated based upon atmospheric dispersion of agent VX
under worst case (WC) meteorological conditions that would somewhat inhibit the cross wind
dispersion of agent. The WC meteorology represents a credible condition that results in
substantial quantities of chemical agent being transported to large distances downwind of the
release point. A slightly stable atmosphere (Stability Class E) with a wind speed of 1 m/s
(3.3 ft/s) was chosen for the WC meteorological conditions.

Impacts from accidental releases of agent VX under more typical weather conditions
were also estimated. Such impacts were based-on atmospheric dispersion under conservative
most likely (CML) meteorological conditions. These conditions represent a frequently
occurring atmospheric stability (Stability Class D) with a wind speed of 3 m/s (9.8 ft/s). In
comparison to WC conditions, CML meteorological conditions would result in a wider plume
of chemical agent that does not carry lethal concentrations as far downwind (see Appendix G
for additional details and an illustration of plume geometries).
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.I -3.2 Zones of potential impact for accidental releases of agent

No detailed or extensive assessment has yet been conducted of the potential accidents
that might occur during the proposed pilot testing activities; however, a risk evaluation by
MITRETEK has identified a single “worst case” accident associated with the pilot testing of the
NECDF (MITRETEK 1996). MITRETEK found that the worst case accident during
neutralization at NECD involved an aircrash that would rupture the tanks holding drained agent
and would create an ensuing fire. Both of the active 0.9-m3 (240-gal) holding tanks could be
involved. The tanks were assumed to be 75 % full, therefore, the quantity of agent VX involved
in such an accident would be 1.3 m3 (360 gal).

During pilot testin,,0 two ton containers could be simultaneously in the demilitarization
building awaiting punch and drain operations. MITRETEK found that there is sufficient
separation between the agent-holding tanks and the ton containers awaiting processing that an
aircrash would be unable to rupture both the holding tanks and the ton containers in the same
accident. If the accident involved only the two ton containers [each containing about 0.7 m3
(190 gal)] and not the holding tanks, then 1.4 m3 (380 gal) of agent VX could be involved. This
quantity is similar to, but slightly larger than, the quantity involved in the holding tank
accident. This accident, involving two ton containers, is not inconsistent with the “planning
basis accidents” for NECD (ANL 1997) that are incorporated into CSEPP as discussed in
Sect. 1.4.

The aircrash accident involves an ensuing fire that would consume all but 2.5% of the
agent VX involved. The surviving agent would be lofted by the heat of the fire to become
atmospherically dispersed through the breach in the structure created by the aircrash. An
evaluation of the accident involving the two ton containers yields a lethal downwind hazard
distance of 8.5 km (5.3 miles) under WC conditions. As discussed in Appendix G, this accident
was “categorized” as a lo-km (6-mile) accident for the purposes of analysis in this EIS. The
no-effects distance for this accident would be 56 lun (35 miles), which is rounded upward to
60 km (37 miles) for analysis in this EIS. Under CML conditions, the lethal downwind hazard
distance for this same accident would be about 2 km (1.2 miles), and the no-effects distance
would be about 7.5 km (4.7 miles).

4.1.3.3 Accidental spills of hydrolysate

Prior to the treatment of the process effluent (also called hydrolysate, composed of
constituents as shown in Table 2.10) from the neutralization reactor, accidental spills could
occur. The amount of hydrolysate generated by the facility each day would be about 19 m3
(5,000 gal); however, the neutralization process would be conducted in batches that would
create about 4 m3 (1,000 gal) of hydrolysate per batch.

After neutralization of agent VX and the TCC effluent, the hydrolysate would be
moved by pipeline to the SCWO area for further-processing. For the purpose of this
assessment, it is assumed that the 4 m3 (1,000 gal) of hydrolysate represents the maximum
credible spill. The greatest concern for impacts following a spill of hydrolysate would be for
the spill to impact surface areas (including vegetation) and/or surface water and groundwater
resources. Any impacts incurred as a result of spills would be localized to the spill area. The
main impacts anticipated would be associated with remediation of the contaminated soil. Since
only 1,000 gallons of hydrolysate are at risk at any given time, the effort should be rather



small. Occupational precautions, standard for a toxic cleanup, will afford adequate protection.
Because the spilled liquid constituents would be adequately contained by properly designed
berms, dikes, and sumps, any hydrolysate spilled at NECD should pose no adverse impacts.

ccidents

pacts

Human health impacts from exposure to accidentally released agent VX can be
categorized as either lethal effects or sublethal effects. Sublethal effects are not quantified in
this EIS because of their great variation depending on exposure concentrations, the duration of
exposure, the exposure pathway, and the number and health status of people potentially
exposed; however, a quantitative evaluation of the lethal effects has been conducted for this
EIS. Estimates of potential human fatalities are based on the downwind no-deaths distance as
determined from the D2PC model (see the more detailed discussion in Appendix G). The
fatality estimates presented here are those that would result if the wind were to blow in the most
unfavorable direction (usually toward the largest concentration of population). The assumed
WC meteorological conditions are those that would disperse chemical agent in a manner that
would produce a lethal concentration of agent VX at the greatest downwind distance.

As described above, the worst-case accident during pilot testing at the NECDF would
be an aircrash into the Chemical Demilitarization Building. The airborne, lethal concentration
of agent VX in such an accident is categorized as extending about 10 km (6 miles) downwind.
There are about 4,000 residents within this distance of the proposed NECDF. Among this
population, such an accident could cause an estimated 50 fatalities under the WC
meteorological conditions. Under the more likely CML conditions, the same accident might
cause only a single fatality.

All of the above fatality estimates are based on residential population statistics and thus
are more closely associated with nighttime distributions of population than with daytime
distributions; however, WC meteorological conditions can also be associated almost exclusively
with nighttime hours at NECD. CML conditions are likewise associated with daylight hours.

The downwind no-effects distance for this accident (under WC meteorological
conditions) would be about 60 km (37 miles). There are about 300,000 residents within this
distance of the proposed NECDF site.

4.1.4.2 Impacts on land and water resources

Accidental releases df agent VX. An accidental release of agent VX into the
atmosphere could potentially affect a large land area downwind from the site of the release.
Mortality and injury to wildlife and livestock could occur within the dispersing plume, while
vegetation and soils could be contaminated with-chemical agent. Impacts on the growth of
on-site and off-site vegetation in the vicinity of NECD would be minimal because plants are
relatively insensitive (i.e., have a relatively high tolerance) to agent VX. However,
contaminated vegetation could be harmful to livestock and wildlife for an extended period of
time (U.S. Army 1988, Vol. 3, Appendix 0, Sect. 0.3.2.2). Therefore, the pasturing of
livestock in the vicinity of NECD would be precluded until the contamination declined to levels
at which the animals could graze safely and produce meat or milk products that would be safe
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for human consumption. The use of land for growing agricultural crops for human or animal
consumption could also be temporarily precluded within contaminated areas.

The length of time during which grazing and crop growing would be precluded would
depend on the chemical agent’s persistence. Available evidence indicates that the effects of soil
contamination on vegetation and animals would be negligible after one year in the case of agent
VX (U.S. Army 1988, Vol. 3, Appendix 0).

Water resources also could be impacted by the airborne dispersion of VX after an
accident associated with the proposed action. The impact zone includes all of NECD and
portions of Vermillion, Park, and Fountain counties in Indiana and extends into Vermilion and
Edgar Counties in Illinois. The impact zone is drained by Dry Branch (at the extreme northern
edge and possibly outside of the impact zone); Jonathan, Little Vermillion, Buck, Little
Raccoon, and Sugar creeks; and the Little Vermilion and Wabash rivers. The Wabash River
ultimately receives all runoff that flows overland from within the 10 km (6 miles) impact zone.
Numerous farm ponds used to water livestock are scattered throughout the impact zone. The
persistence of VX and VX reaction products would be longer lasting on land, in soil, and in
stagnant bodies of water than in flowing bodies of water where turbulence would accelerate
hydrolysis.

Accidents associated with the proposed action could involve a spill of agent VX directly
onto land surfaces. Lands outside the depot would not be impacted by a direct accidental spill
of VX because only a small area would be affected within the NECDF/Building 144 fence line.
Soils in the immediate neighborhood of the spill would be highly contaminated with VX. Rapid
response and decontamination at the spill site in accordance with the NECD spill prevention,
control, and countermeasures plan would minimize as well as localize environmental impacts
(U.S. Army 1990; 1996).

Spills that occurred in handling areas inside the NECDF would be contained by an
engineered system of curbs, berms, and sumps designed to contain, control, and collect
accidental spills. The neutralization reactors, SCWO reactors, and evaporators/crystallizers
would rest on curbed concrete slabs such that accidental spills would not impact the surface
water or groundwater.

Spills occurring outside of the NECDF, during loading, transportation, or unloading of
the ton containers would be more likely to impact land, surface water, and groundwater. The
severity of the impact on land and water resources would depend on the details of the accident,
how much VX was involved in the spill, and the rapidity with which containment procedures
and decontamination measures would be implemented after the spill had taken place.
Containment and decontamination after an accidental spill would minimize runoff and seepage
of VX. The caustic solution used in the decontamination process would adversely impact
on-site vegetation in the immediate vicinity of the spill, but vegetation would be expected to
grow back shortly thereafter (U.S. Army 1988).

Seepage of VX agent and caustic solution into sand and gravel lenses within the glacial
till is not expected since timely cleanup is planned (U.S. Army 1990). If cleanup were not
timely, monitoring of wells tapping the lenses would be required and alternate water supplies
would have to be obtained for consumers of groundwater whose wells were impacted. More
than 50% of the 49 wells located within 3.2 km (2 miles) of NEC tap sand and gravel lenses
within the glacial till (see Sect. 3.3.2.4).

Accidental spiIIs of hydroIysate  during treatment. The engineered system of curbs,
berms, and sumps would contain, control, and collect any accidental spills of hydrolysate that
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occurred within the proposed NECDF. Accidental spills would be decont~inated  and cleaned
up in a timely manner in accordance with NECD spill prevention, control, and
countermeasures plans (U.S. Army 1990; 1996).

cological impacts

releases of agent Because certain animal species are more sensitive

than humans to chemical agent, animal fatalities and other effects could occur at greater

distances than those for humans, potentially up to the human no-effects distance (U.S. Army
1988, Appendix 0). Locations of sensitive ecological resources are shown in Fig. 3.7. The no-
effects distance from the pilot test facility includes 18 counties or parts of counties in Illinois
and Indiana. Sensitive ecological resources in this no-effects zone and downwind of an
accidental VX release could be affected.

Aquatic  resources. Under the proposed pilot testing of neutralization/supercritical water
oxidation of agent VX, the “worst case” accident scenario involves the failure of two of the
910 L (240-gal) holding tanks containing the drained agent awaiting neutralization [total of
1360 L (360 gal), assuming each tank to be 75 % full]. Because containment structures and
sumps within the proposed facilities are expected to adequately contain the entire contents of
the holding tanks, direct contamination of surface waters and consequent harrn to aquatic life
by overland flow are highly unlikely.

If the VX holding tanks were damaged by direct impact by an aircraft and a subsequent
fire, however, an atmospheric plume containing as much as 36 kg (80 lb) of potentially lethal
aerosolized agent and combustion products could be blown many kilometers downwind. Such a
plume could drift over the Wabash River as well as many smaller streams, lakes, and ponds,
depending on wind velocity and direction (prevailing winds are from the south). Aquatic
species within water bodies could be exposed to agent VX following deposition of the agent
directly onto surface waters and by entry of runoff from contaminated land. The following
analysis of potential impacts of the plume of VX agent generated by the postulated accident
under conditions prevailing during the proposed action is based on several additional
assumptions:

The affected areas under the VX plume and the cumulative percent VX depletion
(deposition) from the plume at (1) the 1% human lethality distance contour, (2) the no
human deaths distance contour, and (3) the no human effects contour, are as estimated
by the D2PC atmospheric dispersion model (see Sect. 4.1.3 and Appendix G for a
discussion of the application of this model).
Plume passage over a given point lasts between 30 and 60 minutes. Table 4.7 presents
the post-accident mean area1 deposition of VX in mg/m’ for two wind speeds (1 m/s
and 3 m/s) at varying distances from the accident source.
Mean area1 deposition of VX on flowing-streams in the path of the plume is equivalent
to deposition on land (this is a conservative assumption for receiving streams as
opposed to still waters such as ponds and lakes because, barring unusual meteorological
conditions, an aliquot of flowing water within a stream crossed by the plume would
probably be subject to VX deposition for a shorter time than land).
The receiving water body is a pool or stream either 10 cm deep or 1 m deep.



.7. Predicted pot-accident deposition of on land and water surfaces after
accidental release of 36.4 kg (80 lb) of into the a~osphere

(based on application of the 2PC dispersion model discussed in Sect. 4.1.3.1)

Distance Plume Aread
e--o en-a

Cumulative
Percent VX
Deposition”

A VX Depositionf
0%)

Mean Areal
Deposition
(mg/d

CASE I: Mean Wind Speed = I m/s
1.6” 0.087 50 18 210
2. lb 0.15 51 0.36 5.4
7 .6 2.0 58 2.6 1.4

CASE 2: Mean %%xi  Speed = 3 m/s
6.3” 2.8 28 10 3.6
8.5’ 5.1 30 0.73 0.32
57” 230 47 6.2 0.028

“Distance from site of accident (proposed facility) to plume contour for 1% human lethality.
‘Distance from site of accident to plume contour at which no human lethality occurs.
Distance from site of accident to piume  contour at which no human health effects occur.
‘Cumulative plume area from source to selected distance from source.
‘Cumulative fraction of total released VX that deposits on surfaces within given plume

distance contour.
‘Total VX deposited within successive distance contours. In Case 1, for example, 0.36 kg is

deposited from the plume between 1.6 and 2.1 km from the source of the release.

Deposited VX is rapidly and completed mixed in the receiving water body (generally, in
still waters mixing would be much slower than in streams). Table 4.8 shows calculated
VX concentrations in surface waters at various distances from the NECD site of release.

There are few data available concerning the aquatic toxicity of VX. Using very limited
data on VX toxicity to striped bass from a study by Weimer et al. (1979), a mathematical
expression for estimating the LTsOs  for a given concentration of agent was developed for the
U.S. Army’s ( 1988) Final Programmatic Environmental Impact Statement for the Chemical
Stockpile Disposal Program. This analysis used that mathematical expression to calculate the
LTsOs  for fish at various concentrations estimated for different combinations of distance from
the release point and receiving water depth:

1og(L’&o) = a - b log(C) - -

where LTsO = median lethal exposure time in hours; C = VX concentration in ppm (mg/L) in
water; and a and b are constants (a = 1.52; b = 0.63).

Moreover, for the purpose of comparing exposure concentrations to a generally
recognized benchmark of acute toxicity, the 96-hr LC,, (concentration lethal to 50% of the test
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Table 4.8. Predicted post-accident deposition and post-dilution concentrations of
receiving waters compared to aquatic toxicological benchmarks after accidental release

of 36.4 kg (80 lb) of VX into the atmosphere

Concentra-
Mean Concentra- tion

Fish LT,, ’
Haz

Areal tion IO-cm l-m deep” Fish LTsoh Quotient’ Haz Quotient’
Deposi- deep” pool pool or IO-cm deep” l-m deep” (IO-cm deep) (I-m deep)

Distance tion or stream stream pool or pool or
(mg/m’)

Cone / LC,, Cone  i LC,,
(km) 6%/L) ol!m stream stream (0.28 ,ug/L) (0.28 pun/L)

1.6”

2.1'

7.6’

6.3"

8.5"

SP

CASE I: Mean Wind Speed = I m/s

210 2100 210 19 min 1.5 hr 7600 760

5.4 54 5.4 3.5 hr 15 hr 190 19

1.4 14 1.4 8 hr 35 hr 50 5.0

CASE 2: Mean Wind Speed = 3 m/s

3.6 36 3.6 4.5 hr 19 hr 130 13

0.32 3.2 0.32 21 hr 3.7 d 11 1.1

0.028 0.28 0.028 4 d 17 d 1.0 0.10

“Rapid and complete dilution of deposited VX in (a) IO-cm deep pool or stream, and (b) l-m deep pool or
stream, is assumed.

’ LT5,,  = median lethal time = time required to kill half the fish exposed to a given concentration of
agent. LTso values are calculated from mathematical expression relating concentration and median lethal time for
striped bass provided in Appendix 0 in U.S. Army 1988.

’ Hazard quotient = ratio of the post-dilution concentration of VX in the receiving water body to the
calculated 96-hr LC,, for striped bass using the mathematical expression relating concentration and median lethal
time for striped bass provided in Appendix 0 in U.S. Army 1988.

’ Distance from site of accident (proposed facility) to plume contour for 1% human lethality.
’ Distance from site of accident to plume contour at which no human lethality occurs.
’ Distance from site of accident to plume contour at which no human health effects occur.

organisms after 96 hrs exposure), a LTsO value of 96-hrs  exposure time was used in the above
expression to back-calculate to a 96-hr LC,, of 0.28 pg/L. It is important to note the
uncertainty surrounding these values accruing from the fact that not only is the above
expression derived from very limited data, but the lowest concentration tested (20 pug/L) was
considerably higher than the extrapolated 96-hr LC,, of 0.28 @g/L.

Because so little is known concerning the aquatic toxicity of VX, a water quality criterion
for the protection of aquatic life has not been developed. Therefore, although recognizing the
uncertainty involved, the published chronic water quality criterion (U.S. EPA 1986) for
another highly toxic organophosphorus compound, the pesticide Guthion (azinphos-methyl) was
selected for comparative purposes. It is reason%Ie to expect, however, that VX aquatic toxicity
is considerably greater than Guthion toxicity if for no other reason than that the more plentiful
data on mammalian toxicity of VX indicates that acute oral toxicity of VX ranges from about
50 to 200 times that of Guthion, and acute dermal toxicity up to 2200 times that of Guthion
(Manthei 1997; Smith 1987; Sax and Lewis 1989).

Tables 4.8 and 4.9 show the results of this comparative analysis. The fish LT,, of
19 minutes (compared to a plume passage time of at least 30 minutes) for a lo-cm deep body of
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Table 4.9. Predicted post-accident deposition and post-dilution concentrations o
receiving waters compared to the EPA chronic water quality criterion (CWQC)

protection of aquatic life * for the organophosphorus pesticide, hion (A~phos-
methyl)b

[The postulated accident (under the proposed action) involves the release of 36.4 kg (80 lb)
of VX into the atmosphere during a period of 30 minutes]

Distance
(km)

Mean Area1
Deposition

(mgfm’)

Concentration Concentration Haz Quotient Haz Quotient
IO-cm deep l-m deep (IO-cm deep) (l-m deep)

pool or stream pool or stream Cone f CWQC Cone  / CWQC
b%fL) CugfL) (0.01 Pug/L) (0.01 pug/L)

1.6’ 210

2. Id 5.4

7.6’ 1.4.

6.3” 3.6

8.9 0.32

57’ 0.028

CASE 1: Mean wind  Speed = I m/s
2100 210 210,000 21,000

54 5.4 5,400 540

14 1.4 1,400 140

CASE 2: Mean Wind Speed = 3 m/s
36 3.6 3,600 360

3.2 0.3 320 32
2

0.28 0.028 28 2.8

“EPA 1986.
!In the absence of a water quality criterion for VX. VX, however, may be considerably more toxic than

Guthion to aquatic life.
‘Distance from site of accident (proposed facility) to plume contour for 1% human lethality.
‘Distance from site of accident to plume contour at which no human lethality occurs.
“Distance from site of accident to plume contour at which no human health effects occur.

water less than 2 km from the site of the release suggest that shallow ponds and creeks such as
Little Raccoon Creek and Little Vet-million Creek lying in the path of the plume could sustain
VX concentrations high enough to kill many if not most of the organisms residing there. Nearer
the source, VX concentrations would likely be even higher. Flowing streams of 1 m depth
beyond a distance of about 1.6 km (1 mi) would incur concentrations yielding fish LT,,s of
1.5 hrs or more (perhaps three times the time for plume passage), and therefore, given the
assumptions and limitations of this analysis, somewhat less than 50% of the resident fish may
suffer injury or death. The most important large stream near the site of the accident, the
Wabash River, approaches to within approximately 3.5 km (2.2 mi) of the site. At this
distance, the LTTO  for fish is greater than 15 hrsander  l-m/s wind conditions; the LT,, may be
lower than 15 hrs under 3-m wind conditions) and most resident fish would therefore be
expected to survive the relatively brief passage of contaminated water resulting from fallout
from the atmospheric plume.

Pond and lake dwellers inhabiting surface waters in the path of the plume, however,
would be subject to far longer exposure times, limited primarily by relatively slow hydrolysis
and other physico-chemical mechanisms contributing to destruction of e agent. For these
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“captive” aquatic organisms, even the relatively long LT,,s at 57 km (35 mi) and beyond (from
the source of the release) of 4 and 17 days for lo-cm deep and l-m deep surface waters,
respectively, could still mean serious injury or death to many if not most aquatic organisms
residing there.

The additional comparisons of VX concentrations with the calculated 96-hr LC,,
(Table 4.8; note that, because it was back-calculated using the LTsO and its corresponding VX
concentration, the LC,, is not truly independent of the LT,,s  in Table 4.7), and the chronic
water quality criterion for Guthion (Table 4.9) tend to support the conclusions that an
accidental release of VX into the atmosphere would adversely affect aquatic populations of
lentic surface waters (e.g., ponds and lakes) as far away as 57 km (35 mi) and quite possibly at
considerably further distances. Further harm might be incurred when the first post-accident
rainfall and runoff transports VX deposited on land onto adjacent surface waters. Table 3.4 lists
major water bodies within 100 km (62 mi) of the NECD. Serious impacts to aquatic
populations in flowing waters (creeks and rivers), however, would probably be limited to the
small creeks such as Little Raccoon Creek within 2 to 3 km (1.2 to 1.8 miles) of the release
because the time of exposure would be relatively short. Given the uncertainties inherent in this
analysis, however, the proximity of the Wabash River suggests that aquatic life in this river
could be harmed to a greater degree than indicated by this analysis if the model or limited
toxicity information are not fairly representative of site-specific conditions and local fauna and
flora.

Terrestrial resources. Wildlife downwind of an accidental release within the 60-km
(37-mile)  no-effects distance could die from direct inhalation or contact with aerosolized and
volatilized VX. Birds and insects may be particularly susceptible (U.S. Army 1988,
Appendix 0). Herbivores such as deer and rabbits not affected by direct contact or inhalation
of agent would be most likely affected by ingestion of agent deposited on the surface of
vegetation. Due to the relatively low sensitivity (i.e., high tolerance) of plants to VX, it is
expected that impacts of deposition on the growth of vegetation off of the pilot test facility site
would generally not be significant. However, evidence that plants absorb VX and its
breakdown products indicates that vegetation contaminated with chemical agent would be
harmful to grazing livestock and wildlife over an extended period of time (U.S. Army 1988,
Appendix 0). In the no-effects zone, ingestion of contaminated vegetation could be lethal to
some grazing animals. Soil contamination by VX could last for up to a year, after which
available evidence indicates that its effects on vegetation and animals would be negligible (U.S.
Army 1988, Appendix 0). Based on what is known about other organophosphate chemicals in
agricultural systems, VX and its breakdown products would not persist in meat or milk.
Accumulation in food chains beyond herbivores would not be expected (U.S. Army 1988,
Appendix 0).

Threatened and Endangered  Species. Six federally designated endangered aquatic species
have been reported within 100 km (62 miles) of the Newport site (D. Hudak, FWS, personal
communication to H. Quarles, ORNL, Oct. 28,1997; D. Hudak, FWS, personal
communication  to L. L. Sigal, ORNL, June 17, 1986; Nelson personal communication to
L. L. Sigal, ORNL, June 17, 1986): the fansheil (Cyprogenia  stegaria),  clubshell (Pleurobema
cZava), and white wartyback (Plethobasus  cicatticosus)  mussels, and the fat pocketbook
(Potamilus  capax), pink mucket (Lampsilis  orbiculata),  and tubercled-blossom (Epioblasma
tordosa tordosa) pearly mussel. Recent information on the distribution of these mussels
indicates, however, that only two species (fanshell and clubshell) probably occur within 100 km
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of the site (see the Biological Assessment, Appendix D). The nearest reported occurrence of the
fanshell and clubshell mussels is in Tippecanoe County, Indiana, 85 km (53 mi) or more away
from the site. The others apparently no longer occur within 100 km (62 mi) the site. Three
additional species, the orange-footed pimpleback (Plethobasus cuuperianus)  and rough pigtoe
(Pleurobema  plenum)  mussels, and the white cats paw pearly mussel (Epioblasma  obliquata
perobliqua)  may occur within the State of Indiana, but have not been collected in recent years
(D, Hudak, FWS, personal communication  to L. L. Sigal, ORNL, Jul. 11, 1986). A total of
five endangered mussels have been collected from the Wabash River, but none from the reach
nearest the NECD nor from the smaller streams such as Little Raccoon Creek which drain the
NECD property (Miller 1984). Based on the above analysis, these occupants of flowing streams
would probably not be seriously harmed should the VX plume pass their way. An important
uncertainty, however, concerns the fact that the limited toxicity data available is for fish, not
freshwater invertebrates. It is not unusual for freshwater invertebrates to be more sensitive to
contaminants than fish. The potential effects of accidental releases of VX on these endangered
species will be addressed in more detail in the Biological Assessment (see Appendix D).

Both Indiana bat colonies at NECD are within 3.2 km (2 miles) of the proposed pilot test
facility and are therefore well within the human no-deaths distance. Some or all individuals of
this federally listed endangered species could be killed from inhalation or contact with
aerosolized and volatilized VX if downwind from an accidental release. Similarly, if bald
eagles (federally listed threatened species) were present along the Wabash adjacent to NECD
during an accidental release of VX, they could be adversely affected or killed if the plume
moved to this area. Any bald eagles present along the Wabash further from NECD in Parke,
Fountain, and Warren Counties would be within the no-effects distance, and could also be
affected if the plume spread to these areas. The bald eagIe wintering areas in Moultrie and
Jasper counties, Illinois, are well beyond the no-effects distance and impacts to individuals are
less likely. The locations of both of the federally threatened plant species are well beyond the
no-effects distance. Because of the great distance, and the low sensitivity of plants to VX, it is
extremely unlikely that individuals of either Mead’s milkweed or eastern prairie fringed orchid
would be affected.

In accordance with the Endangered Species Act, the U.S. Fish and Wildlife Service
(FWS) has been contacted for identification of and information about listed threatened or
endangered species or species proposed for listing that could occur within a IOO-km (62-mile)
radius of NECD. A biological assessment for threatened and endangered species is being
prepared and will be submitted to the FWS for review (see Appendix D).

Accidental spills of hydrolysate during treatment. A spill of untreated hydrolysate or
other liquids involved in the process within the processing area should be adequately contained
by the curbs, dikes, berms, and sumps planned for the project, and would therefore be unlikely
to enter area surface waters and adversely affect aquatic life.

.1.4.4 Socioeconomic impacts - -

Accidental release of agent VX. The “worst case” accident associated with pilot testing
of the NECDF couId cause deaths as far as 8.5 km (5.3 miles) from the facility and could have
sublethal effects to a distance of 56 km (35 miles); these distances have been rounded up to 10
km (6 miles) and 60 km (37 miles) respectively. The town of Newport is located within the
lo-km zone, as are four other municipalities having populations of at least 500 each. In

.
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addition, six much smaller communities-ranging in population from 50 to 150-are located
within this area of potential lethality. Almost all of the five county socioeconomic impact area
is located within the 60 km region that could experience some effect from an accidental release
of agent.

In addition to fatalities, an accident could result in a temporary decline in population as
some residents evacuate the area. This decline in population could be longer lasting if buildings
require decontamination or if current residents choose to relocate permanently as a result of
their experience. If a large number of residents are affected or the dislocations caused by the
need to decontaminate structures are long-lasting, the impacts would be significant. Housing
values also could decline to some extent, because the attractiveness of the affected area to
potential buyers could be diminished. Local traffic patterns could be disrupted if roads are
contaminated and require temporary closure, Other public services also could experience
temporary disruptions if key facilities (e.g., water or sewage treatment plants; schools) are
contaminated. These impacts would be significant if important services to local residents are
suspended for more than few days. The local economy-and consequently the local tax
base-could be adversely impacted if local businesses, industries, and agricultural land are
rendered temporarily unusable as a result of contamination. If a large number of enterprises is
affected or if the effects are long-lasting, these impacts would be significant. The exact costs of
an accidental release of agent VX are unknown, but the costs of a catastrophic accident at a
nuclear power plant have been estimated at between $1 billion and $10 billion (US GAO 1997).
The psychological impacts of an accident also could be significant, with the magnitude of
adverse effects experienced by local residents varying with the number of fatalities and the
extent to which inhabitants are displaced. It is likely that active community opposition to
disposal operations would increase dramatically after an accident, and conflicts among
community members related to NECD activities also could arise.

Accidental spill of hydrolysate during treatment. Any spill of hydrolysate occurring in
the processing area would be contained within the boundaries of NECD. Accordingly, there
would be no impacts to the socioeconomic resources of the surrounding communities.

4.1.4.5 Impacts to cultural, archaeological, and historic resources

Accidental release of agent VX. As explained in Section 4.1.3, the “worst case” accident
associated with pilot testing of the NECDF could cause deaths as far as 10 km (6.2 miles) from
the facility and could have sublethal effects to a distance of 60 km (37.2 miles). A number of
sites that are listed in the National Register of Historic Places, including several covered
bridges, are located within the IO-km area, and all but one of the historic and archaeological
sites identified in Section 3.7 are within the 60 km zone. Access to affected sites would be
restricted until they could be decontaminated. As noted in the Final Programmatic
Environmental Impact Statement (1988), if a structure could not be decontaminated it might
have to be destroyed. Such a loss would constitute a significant impact to cultural resources.

Accidental spill of hydrolysate during treatment. As explained in section 4.1.3, any
spill of hydrolysate occurring in the processing area would be contained on site. Therefore,
archaeological and historical resources located in the surrounding area would be unaffected. No
additional impacts to on-site resources are anticipated beyond what could occur during project
construction (see Section 4.1.1.6).
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.5 Environmental Justice

In compliance with Executive Order 12898, the Army has taken further steps to
determine if human health or environmental impacts would be ‘~dispropo~ioMtely high and
adverse . . . on ~ority populations and low income populations.” There is no evidence that
rn~ori~  groups exist in significantly large numbers in the vicinity of N
compared to other counties in the vicinity and to the states of Indiana an
Table 3.20). Therefore, there could be no dispropo~io~te or adverse impacts to rn~ori~
populations from the proposed action.

Low-income residents in the area may supplement a fraction of their diets through fishing
or other food collection activities, and therefore, potentially consume greater quantities of local
fish or game than higher-income groups. Low-income groups could therefore experience a
greater degree of exposure from eating potentially contaminated fish or game. Although the
number of people that might be exposed to the effluent is expected to be small, lower income
groups may represent a disproportionately large fraction of those potentially exposed; as shown
in Table 3.20, the low-income proportion of the population of several jurisdictions in the area,
including the communities of Rockville, Clinton, and Newport in Indiana as well as Edgar and
Vermilion counties in Illinois, is substantially larger than the low-income proportion of the
population in their states. It should be noted, however, that the liquid effluents and gaseous
emissions from the proposed facility are not expected to adversely affect drinking water or
constituents of the food chain, including fish and wildlife, thus eliminating the potential for
adverse impacts to any population groups, including low-income groups. There is no evidence
at this time that consumption of fish, shellfish, or game from or near the Wabash River should
be restricted or limited.

With regard to potential accidental releases of agent VX, there is no evidence that
minority groups, including the largest group identified (Blacks), exist in significantly large
numbers in the vicinity of NECD, especially when compared to other nearby counties and to
the states of Indiana and Illinois (See Table 3.20). Therefore, there could be no
disproportionate adverse impact to minority populations from the proposed action associated
with potential accidental releases of agent VX. Given their greater proportion of the population,
there could be a disproportionate impact to low-income populations in the event of an
accidental release. Procedures are in place under CSEPP to ensure that low-income populations
are adequately protected in the event of an accidental release. It should also be noted that
emergency response planning under CSEPP prohibits the consumption of potentially
contaminated food and water for all population groups, including low-income groups, thus
eliminating disproportionate adverse impacts to any population groups, including minority
low-income populations.

HE ION ERNA

Activities during continued storage include all current storage and maintenance operations
as described in Sects. 2.1.4 and 2.1.5. These operations are defmed as those which occur
without any accidental release of chemical agent into the enviromnent. Analysis of this
alternative assumes that “business as usual” would occur during continued storage activities.
Sect. 4.2.2 discusses the impacts associated with accidental releases of chemical agent during
continued storage.
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4.2.1 impacts from Routine Continued Storage Activities

Continued storage activities consist of the actions required to either modify the inventory
in storage to a higher or lower level of ready-to-issue status, or to systematically inspect and
repair the stocks as necessary so that safe storage can continue. Normal maintenance activities
are characterized by extensive preparation prior to actual operation.

land and water

There are no land or water use impacts associated with maintenance activities under the
incident-free, continued storage alternative.

4.2.1.2 Air quality and noise impacts

Air quality impacts of current maintenance activities at NECD are negligible. Principle
sources of air pollutants associated with these activities are vehicle emissions and dust
generated by vehicle movements. These sources are small in absolute terms and in comparison
to other sources in the area around Newport.

Noise levels associated with maintenance activities arise primarily from vehicle use. A
firing range used to qualify plant security personnel in small arms use is remotely located, and
has minimal, if any, off-site noise impacts.

.3 Human health impacts

Small, but well understood, risks to workers are associated with maintenance of the
stockpile. Army procedures, however, are designed to ensure the safety of the stockpile
workers; there no significant adverse impacts to human health are likely during continued
storage.

cological impacts

During incident-free storage, no releases from the storage area would occur. Therefore,
there would be no adverse effects on aquatic or terrestrial ecological resources in the vicinity of
the NECD.

4.2.1.5 Socioeconomic impacts

Routine continued storage represents no change from current activities at NEC
Accordingly, there would be no additional socioecono~c impacts.

mpacts to cultura

Cultural resources would not be affected by routine continue storage, which represents a
continuation of current activities.
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4.22 Accident Analysis - No Action Alternative (Continued Storage)

This section describes hypothetical accidents that could occur as a result of the continued
storage of VX-filled ton containers at NECD and evaluates the impacts of these accidents on
humans and various natural resources. Accident impacts on human health, land and water use,
ecology and socioeconomics  are analyzed (see Sects. 4.2.2.1 to 4.2.2.5). Although there coul
be acute toxic effects from atmospherically dispersed agent VX, no long-term air quality
impacts would result from accidental release of agent.

A discussion of the approach to the assessment of impacts from accidental releases of
agent VX at NECD is contained in Sect. 4.1.3 and Appendix G. Those sections also contain a
description of the overall method of analysis (see Sect. 4.1.3. l), as well as definitions of the
zones of potential impact (see Sect. 4.1.3.2) and the meteorological conditions (see
Sect. 4.1.3.1)  used in the analysis.

A risk assessment conducted in 1987 for the eight U.S. chemical weapons storage sites
(GA Technologies, Inc. 1987; U.S. Army 1988, Vol. 3, Appendix J), found that the “worst
case” accident during the storage of ton containers at NECD would involve an earthquake or an
aircrash, with each of these events having an ensuing fire. The entire inventory of the storage
warehouse could be involved in such an accident. The lethal downwind hazard distance
associated with such an accident under the WC meteorological conditions could be greater than
100 km (62 miles). As discussed in Appendix E, this accident was “categorized” as a 100&m
(62-mile) accident for the purposes of analysis in this EIS. Under CML conditions, the lethal
downwind hazard distance for this accident would be categorized as 50 km (32 miles). This
zone of impact is considerably larger that the zone associated with accidental releases of agent
VX during the proposed pilot testing activities; hence, any impacts to human health or
enviromnental resources from accidents during storage would be significantly larger and more
widespread than for accidents during pilot testing.

422.1 Human health impacts

Estimates of potential fatalities were based on the no-deaths distance as determined by the
D2PC atmospheric dispersion model. The fatality estimates presented here are those that would
result from the least favorable wind direction-usually toward the largest concentration of
population. The assumed WC meteorological conditions are those that would disperse chemical
agent in a manner that would produce a lethal concentration of agent VX at the greatest
downwind distance.

As described above, the worst-case accident during continued storage at NECD would be
an earthquake or aircrash into the storage warehouse housing the ton containers of agent VX.
The airborne, lethal concentration of agent VX in such an accident could extend about 100
(62 miles) downw~d.

There are about 1,150,OOO residents within 100 km (62 miles) of the storage warehouse
at NECD. Among this population, an aircrash into the storage warehouse could cause au
estimated 18,500 fatalities under the WC meteorological conditions. Under the more likely
CML conditions, the same accident might cause 5,000 fatalities.

All of the above fatality estimates are based on residential population statistics and thus
are more closely associated with nighttime distributions of population than with daytime
distributions; however, WC meteorological conditions can also be associated almost exclusively
with nighttime hours at NECD. CML conditions are likewise associated with daylight hours.
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4.2.2.2 impacts on land and water resources

The impacts from an accident associated with continued storage could produce a
downwind hazard up to 100 km (62 miles) from NECD. Table 3.4 lists water resources within
100 km (62 miles) that could be impacted for a time period ranging from 1 to 6 years after
being contaminated by a cloud, puff, or plume of agent VX accidentally injected into and
dispersed by the atmospheric winds.

4.2.2.3 Ecological impacts

Because of the differences in the type of accident and the much greater amount of agent
that would be released, impacts from continued storage accidents could exceed those associated
with the proposed action. The downwind no-deaths distance associated with the largest
accidental release of VX under worst-case meteorological conditions at NECD is greater than
100 km (62 miles) for continued storage. The 100~km (62mile) zone considered for evaluation
of potential impacts to ecological resources (see Fig. 3.7) includes 38 counties or parts of
counties in Indiana and Illinois. Any of the sensitive ecological resources in this zone and
downwind of an accidental release of VX could be seriously affected. Because of the
uncertainty associated with the D2PC meteorological model beyond 100 km, the no-deaths and
no-effects distances for continued storage are not considered beyond this distance even though
impacts beyond this area could occur.

Aquatic resources. Under continued storage, the “‘worst case” accident would release
about 34,000 kg (75,000 lb) of VX into the atmosphere. This is approximately 940 times the
release assumed in Sect. 4.1.3.3 under the proposed action to pilot test
neutralization/supercritical  water oxidation of VX and its hydrolysis products. Uncertainties in
the D2PC dispersion model allow little confidence in extrapolation beyond 100 km. It is
nevertheless evident from the analysis in Sect. 4.1.3.3 for accidents that could result from pilot
testing and the nearly lOOO-fold increase in the quantity of VX that would probably deposit on
the land and water beneath the plume that aquatic populations in both still, and quite possibly
flowing waters, would be harmed or destroyed both within and well beyond 100 km (62 mi)
from the site of the accident.

Terrestrial resources. The conclusions of the accident impact analysis discussed for pilot
test neutralization in Sect. 4.1.3.3 are qualitatively correct but understated with respect to
accidents for continued storage. Animals downwind of a release of VX throughout the 100~km
(62-mile) zone could be negatively impacted or killed. The possibility of significant damage to
vegetation is greater than for the pilot test plant accident, but is still unlikely.

Threatened and Endangered Species. Two federally designated endangered freshwater
mussels (see discussion in Sect. 4.1.3,3) have been reported within 100 km of the Newport site.
Four other endangered aquatic species may occur between 100 and 200 km (124 mi) from
outfall. Given the magnitude of the release under the “worst case” storage accident scenario, it
is possible these endangered mussels could be harmed or killed should the VX plume pass over
their habitat. The bald eagle wintering areas in Moultrie and Jasper Counties, Illinois, are
within this zone. If winds from the northeast spread plumes to these areas when bald eagles
were present they could be affected.

.2.2.4 Socioeconomic impacts

The “worst case” accident associate with continued on-site storage of agent VX could
cause deaths as far as 100 km (62 miles) from NEC 1 five counties of the socioeconomic



4-44 Construction and Pilot Testing of the NECDF

impact area - plus all or part of 30 other counties-are located within the 100&m  region.
Qualitatively, the socioeconomic impacts resulting from a continued storage accident would be
similar to those described for an accident during pilot testing of NECDF (Section 4.1.3.4).
Wowever, the impacts associated with a continued storage accident would be of a much greater
magnitude than those described in Section 4.1.3.4, because the area that would  be exposed to
agent VX and the number of people affected would be many times larger.

.2.2.5 l~pacts to cultural, archaeological, and historic resources

As explained in Section 4.22, an accident occurring during continued storage of agent
VX could cause deaths up to 100 km (62 miles) from NECD. All of the historic and
archaeological sites identified in Section 3.65 - plus many others - are located within the 100
km zone. In the event of an accident, access to affected sites would be restricted until they
could be decontaminated. As noted previously, structures that could not be decontaminated
might have to be destroyed and this would constitute a significant impact. Because the area
affected during a continued storage accident would be so much larger than during an accident
at the pilot facility, the impact to cultural resources would likewise be much more extensive.

4.3 UNAVOIDABLE ADVERSE IMPACTS

The unavoidable adverse impacts of pilot testing of the NEC F involve co~ideration  of
the effects of construction, incident-free operation, and the risk of serious accidental releases of
agent VX as discussed below.

onstructio~ an Routine Pilot Testin

Implementation of the proposed NECDF would result in disturbance of existing land use
and the loss of habitat for wildlife. The amount of land area disturbed on the NECD would
equal approximately 20 - 28 ha (50 - 80 acres) for the physical plant structure and support
facilities and for roads and utilities.

Impacts on employment, housing, business, enterprises, and municipal infrastructure
would be minimal. The size of the work forces required for construction and operation are
small in comparison with the population in communities in the impact region.

.3.2 Hazard/Risk of an Accident

Risks of an accident involving chemical agent will exist for a period of time ranging from
a few months for pilot testing to many years for continued storage. The potential consequences
of accidents and the number of people at risk for these two alternatives differ considerably. The
risk of an accident is very small but cannot be completely eliminated under any conceivable
alternative. The Army will implement mitigating measures to reduce the probability and
potential consequences of an accident through application of the proper administrative
procedures [e.g., standing operating procedures (SOPS)], limiting conditions of operations
(LCOs), and protective design (e.g., fail-safe devices, human factors engineering) and safety
features (e.g., automatic monitoring and alarming of unsafe/unhealthy conditions) of plant
operations.

.
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Environmental impacts could occur as a result of an accident. Fish, wildlife, public water
supplies, threatened and endangered species, agriculture, and other land uses, and the local
economy could be impacted.

The combination of impacts from the proposed action with those of other past, present, or
reasonably foreseeable activities at NECD and in the surrounding area may result in cumulative
impacts. These impacts are discussed in this section according to subject category (land and
water use, air quality, human health, ecology, waste management, and socioeconomics).

4.4.1 Land and Water Use

The site for the proposed pilot testing facility was selected to minimize conflicts with land
use within NECD and also outside the NECD boundaries. About 16 ha (40 acres) would be
affected directly by NECDF construction, and 4 to 12 ha (10 to 30 acres) would be affected by
roads and utilities construction. Off-site land disturbance would be minimal and may not be
required at all; off-site construction would be limited to utilities upgrades. No adverse
cumulative land use impacts would be anticipated from construction or operation of the pilot
testing facility.

Continual recharge is provided to the glaciofluvial aquifer by the Wabash River. The
instantaneous minimum discharge (during natural flow conditions) of the Wabash River
recorded upstream from NECD at Lafayette, Ind., was 648,000 m’/day [265 cfs (171 Mgd)] on
January 12, 1954 (COE 1966, Table 9, sheet 4 of 6). This minimum flow is more than ten
times the recommended withdrawal rate from the glaciofluvial aquifer for NECD, and more
than a thousand times larger than the continuous water demand of the pilot testing facility (see
Sect. 3.3.2.5). Sufficient water would be available to recharge the glaciofluvial aquifer and to
supply the pilot testing facility even during a prolonged drought.

Operation of the pilot testing facility would increase the quantity of treated sanitary
sewage discharged into the Wabash River. The Wabash River already is stressed by both
industrial pollution and agricultural runoff. Incremental water quality degradation in the
Wabash River would be minimal because the sewage discharge increase would be relatively
small, and because the effluent would be treated prior to release. The slight impact to the
Wabash River attributable to pilot testing probably would not be measurable, and would be
negligible when compared to water quality impacts that could occur after an accident during
continued storage (see Sect. 4.2.2.2).

Table 4.10 compares the concentrations of constituents in the NECDF distillate with
those already present in the Wabash River. No credit is taken for removal and dilution that
would occur in the sewage treatment plant and by the pollution control center detention basin.
For all constituents in Table 4.10 (except titanium), the NECDF effluent is cleaner than the
water of the Wabash River. Wence, the downstream concentration is less than the upstream
value. In the case of titanium, the mass flux entering the river is so small that the increase in
the concentrations of titanium is approximately 0.2 parts per trillion (10”). This increase would
not be perceptible if the calculated result was rounded off to two significant figures. The
analysis presented in Table 4.10 clearly demonstrates that the NECDF would not impose
adverse cumulative impacts on the Wabash River.



Table 4.10. Constituent concentrations in Wabash River water upstream and
downstream from the proposed NECDF

Constituent

Barium

Calcium

Background” NECDFb distillate
concentration (mg/L) concentration (mg/L)

0.01 0.00043

15 0.218

Ratio of NECDF
distillate to
background

0.043

0.015

Chromium 0.01 0.0012 0.120

Copper 0.0055 0.001 0.182

Iron 1.7 0.0193 0.011

Lead 0.0064 0.0019 0.297

Magnesium 4 < 0.015 < 0.004

Mercury 0.00019 <0.00011 c 0.579

Sodium 10 0.147 0.015

Zinc 0.014 0.0108 0.771

Titanium 0.005 0.0431 8.62

TotaI phosphorus 0.29 0.03 0.103

Arsenic 0.0018 <0.00012 < 0.067

Selenium 0.00073 0.00052 0.712

Nitrate 0.23 <0.05 <0.217

Total organic carbon 7 <l co.143

‘The median concentrations for barium, calcium, magnesium, and titanium in freshwater were obtained
from Bowen  (1979). The remaining background concentrations (except total organic carbon) were measured in
Wabash River water samples obtained at Lafayette, Indiana, during the period of 1989-1993, and retrieved from
the EPA STORET data base on October 17, 1994. The median titanium concentration is in excellent agreement
with simiIar  vaIues reported by Hem (1989) and discussed in Sect. 4.1.2.1.  The total organic carbon concentration
is a mean value reported by Thurman (1985)  for streams located in warm temperature climates.

bObtained  from Table 2.10. These are effluent concentrations that would occur at the evaporator/
crystallizer outlet. - -



The NECD sewage treatment plant has experienced occasional problems complying with
existing NPDES permit limits. The numbers of workers on-site has been insufficient to
maintain the biological activity near its design point. The proposed action and concomitant
sanitary sewage increase could partially improve this situation. The NECDF sanitary sewage
generation rate exceeds the process effluent rate (from the evaporator/crystallizer) by
approximately one order of magnitude (a factor of ten). Both streams would be piped to the
sewage treatment plant. Dilution of the sanitary wastewater flow by the process effluent would
be insufficient to reduce the increased biological activity available from the NECDF and which
would move the sewage treatment plant operating point closer to its design value.

4.4.2 Air Quality

No significant adverse cumulative air quality impacts are anticipated as a result of the
proposed action. Existing air quality in the region is good; the area around NECD is in
attairmrent  of all National Ambient Air Quality Standards (NAAQS) and Indiana standards for
total suspended particulate matter (TSP).

To obtain upper-bound estimates of cumulative impacts, maximum modeled increases in
particulate matter concentrations were added to the highest concentrations currently expected to
occur in the vicinity of NECD. No monitoring stations for particulate matter are located in the
immediate vicinity of NECD. Effects of some large sources near NECD are not fully
represented in the nearest monitoring data from Blanford, about 21 km (13 mi) south of
NECD. Such sources include the Public Service Indiana (PSI) plants at Cayuga and Terre
Haute, the Illinois Power Company plant in Oakwood,  Illinois, and the Lauhoff Grain
Company (which operates a cogeneration plant in addition to the soybean oil mill) in Danville,
Illinois.

A separate modeling analysis was performed to estimate effects of these large off-site
sources on existing atmospheric concentrations at several locations near NECD. The greatest of
these modeled concentrations was added to the corresponding monitoring data to obtain an
upper-bound estimate of existing background concentrations near NECD. This procedure is
conservative because it double counts any effects of the modeled sources that are included in
the monitoring data.

Air-dispersion modeling was used to estimate maximum increases in pollutant
concentrations that would occur due to construction and operation of the proposed facility; the
results were added to upper-bound estimates of existing background concentrations near NECD
to obtain cumulative pollutant concentrations for comparison with air-quality standards.
Although conservative procedures were used to model concentration increases, and also to
estimate existing background concentrations, no exceedances of NAAQS or Indiana TSP
standards were predicted to occur outside the site boundary as a result of the proposed action.

Air dispersion modeling was also used to evaluate effects of agent VX that could be
emitted in small quantities from the proposed facility. Existing background concentration of
agent was assumed to be zero. Although assumptions pertaining to the amount and nature of the
emissions were extremely pessimistic, results indicated no ambient-air concentrations
approaching any standard or guideline set to protect human health.
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4.4.3 Human Health

Cumulative effects on human health may be considered for persons working on-site as
well as for persons in the general public off-site. Both of these groups of people can be exposed
to noise and chemical contaminants as a result of the proposed action. The proposed action
would do little to affect the noise environment for off-site persons because the proposed site at
the NECD is adequately remote from nearby residents that no off-site noise would be
noticeable. With respect to exposures to on-site workers at the proposed facility and workers at
other locations at the NECD, noise impacts are expected to be very small to none. Noise would
be indistinguishable from standard industrial noise for a location employing a similar number of
people.

Airborne exposures to chemical contaminants of the proposed action is essentially
precluded by the extremely small airborne releases; thus no cumulative impacts are expected
from this pathway. The remaining pathway is the water pathway, via the ingestion of fish and
drinking water. People could be exposed via this pathway regardless of where they live. It is
the eating of fish caught in the Wabash River near the effluent source and drinking water
downstream that could contribute to cumulative effects. At present, the human health analysis
that evaluated potential impacts on people from eating such fish and drinking water, has
resulted in a range of possible impacts, all of which are quite small. These range from a
potential cancer risk of about one in a million to much less for a person eating about 5.5 grams
of fish per day and drinking 2 liters of water. Significant uncertainty surrounds this range of
estimates. Until this uncertainty is resolved, it may be said that exposure to chemical hazards
via the food chain pathway will probably not contribute to cumulative impacts on the health of
people on-site or off-site of the NECD.

4.4.4 Ecological Resources

Construction of the site proper and support facilities, including the access road and
utilities, would remove or modify approximately 20-28 ha (50-80 acres) of terrestrial habitat
with minimal effect on terrestrial species, and negligible loss (if any) of wetland area. There is
minimal potential for cumulative impacts to aquatic resources from construction of the
proposed facility so long as standard engineering practices are employed to prevent erosion and
the subsequent introduction of suspended solids and minor construction-related spills into the
streams nearest the site.

Routine, incident-free operation of the proposed disposal facility has limited potential to
impact ecological resources primarily through release of waste byproducts of the VX
neutralization and SCWO treatment into the Wabash River. Based on whole effluent bioassay
testing of the process effluent discussed in Sect. 4.1.2.4, any adverse effects of process effluent
on aquatic biota of the Wabash River would be limited to a small area within the mixing zone
immediately downstream of the effluent outfall:-The  proposed action, therefore, would
contribute only negligibly to cumulative impacts on terrestrial and aquatic resources.

4.4.5 Waste management

Solid and sludge wastes from the construction and proposed pilot testing of the proposed
NECDF, when added to wastes from other NECD activities and wastes from activities outside



of NECD would not create appreciable cumulative impacts at waste disposal sites or facilities in
the area around NECD. As discussed in Sect. 4.4.1, unrecycled liquid wastes would be treated
and discharged to the Wabash River.

.6 Socioecono~ics

Const~ction period. During the period proposed for construction of the chemical
neutralization pilot facility (see Sect. 2.2.5), two other projects are expected to take place at the
NECD site. One is the Installation Restoration Program, which will employ an average of six
people per year with a peak work force of 15 to perform remedial actions in selected areas.
The other on-site project expected to coincide with NECDF construction is the demolition of
nonstockpile facilities, which will employ 18 workers. The demolition work will be performed
by the Tennessee Valley Authority (TVA) with a work force that is likely to come from outside
the local area. In addition to these on-site projects, two Vermillion County industries will have
expanded their current facilities by the time NECDF construction begins, adding approximately
30 to 50 new jobs. However, this increase in employment will be largely offset by the recent
closure of a nearby manufacturing plant. The future could bring additional changes, as local
economic development officials continue to try to recruit new industry (S. Treaster, Vermillion
Co., Ind., Economic Development Council, personal communication to M. Schweitzer,
ORNL, Sept. 19 and Oct. 22, 1997; C. Green, Parke County, Indiana, Economic Development
Council, personal communication to M. Schweitzer, ORNL, Oct. 14, 1997).

Because the net increase in off-site employment created by currently-planned industrial
expansions is minimal, these activities are not expected to add appreciably to the inmigration of
workers that would occur as a result of pilot facility construction. As for on-site employment,
even if all of the demolition workers are TVA employees who move to the impact area from
elsewhere and 30% of the workers employed by the Installation Restoration Program are
inmovers  (as is assumed for the NECDF construction work force), this would add only slightly
to the number of workers that would inmigrate as a result of NECDF construction. As
explained in Section 4.1.1, the project- related workers expected to move to the local area
during the construction period are expected to have only minimal impacts on local
socioeconomic resources. The relatively small addition of new residents added by the other
projects discussed above would cause no cumulative impacts to local housing, public services,
land use, or the local economic structure. The only exception is that the delays likely to be
experienced by NECDF workers attempting to leave the depot could be slightly exacerbated if
the other on-site workers end their work day at the same time. If new commerce and industry
comes to this area during the NECDF construction period and substantial numbers of workers
move in to take the jobs created, additional socioeconomic impacts could occur.

Operations period. The Installation Restoration Program and the demolition of
nonstockpile facilities are scheduled to continue throughout the period that the pilot plant would
operate (see Sect. 2.2..5), employing the same number of workers as during the construction
period. Currently, no new off-site industrial additions or expansions are planned for the
operations period, but new commercial and industrial enterprises could be developed in the
future. Because inmigrating NECDF operations workers are expected to have only minimal
effects on the local area (see Section 4.1.2), the relatively small number of new residents likely
to move in as a result of the additional projects identified above would cause no cumulative
socioeconomic impacts except for a possible slight increase in the delays experienced by
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workers leaving the site at the end of the work day. However, this could change if substantial
numbers of new workers move to the area - or if construction workers who move to the area
to build the chemical neutralization facility do not leave after the project is completed - as a
result of new, currently-unplanned commercial and industrial development.

.7 Cultural, ~rc~aeoiogical, and historic Resources

~ons~ru~~ion  perio The on-site remediation and demolition projects planned for the
construction period (see Sect. 4.4.6) would take place on previously-disturbed land and are not
expected to affect any historical or archaeological properties. Construction-related inmigration
of workers is not expected to have any adverse effect on historical and archaeological resources
in the socioeconomic impact area (see Section 4.1. l), and the few new residents likely to come
to the area as a result of planned projects and expansions (Section 4.4.6) would not result in
any cumulative adverse effect. However, if substantial new development occurs in this area and
undeveloped land is converted to industrial, commercial, and residential uses, archaeological
resources could be disturbed.

Operations period. On-site remediation and demolition projects undertaken during the
operations period would be continuations of those taking place during project construction and
would only affect previously-disturbed land. Operations-related inmigration of workers is not
expected to have any adverse effect on historical and archaeologicai  resources in the
socioeconomic impact area (see Section 4.1.2), and no cumulative adverse effect would be
caused by the small number of new residents likely to move to the area due to planned projects
and expansions. However, if substantial new commercial and industrial development takes
place, archaeological resources could be disturbed.

4.5 IRREVERSIBLE AND IRRETRIEVABL COMMITME~

For the proposed action, some of the resource commitments would be irreversible and
irretrievable; that is, the resources would be neither renewable or recoverable for future  use.
Generally, resources that may be irreversibly and irretrievably committed by construction and
pilot test operations include: biota destroyed in the vicinity of the site, construction materials
that could not be recovered or recycled, and energy sources or materials consumed or reduced
to unrecoverable forms of waste.

Resources used during the construction and operation of the proposed pilot plant would
include cement, gravel, ore used for steel, natural gas, diesel fuel, gasoline, and water. Water
used and not recycled as process water during the proposed pilot testing would be discharged to
the Wabash River or evaporated and recycled to the atmosphere for distribution elsewhere.

Construction activities also require a commitment of human and financial resources. Such
commitments could threaten or jeopardize the uses of these resources for alternative projects or
Federal activities. Commitments of machinery, vehicles, and fossil fuels would be required to
complete the project; however, none of these resources is in short supply relative to the size
and location of the proposed action.

l
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4.6 THE RELATIONSHIP BETWEEN SHORT-TERM USES OF THE ENVIRONMEN
AND LONG-TERM PRODUCTIVITY

The proposed action would involve a short-term use of land and resources, as well as
minor, short-term increases in suspended particulates,  emissions (both gaseous and liquid), and
solid wastes associated with construction and pilot testing. Among the benefits to be gained
from allowing such impacts to occur would be the development and demonstration of a
technology that could be used to possibly destroy the entire stockpile of agent VX currently
stored at NECD.

The Army plans to recycle approximately 390 metric tons (430 tons) of scrap metal that
would be generated during the proposed pilot testing. This material - the empty steel one-ton
containers - would be smelted for reuse or sale into the scrap metal market. This recycling
activity could offset the potentially adverse environmental effects - and would likely reduce the
energy requirements - of mining and smelting virgin ore.

4.7 MITIGATION MEASURES

4.7.1 Safety Enhancements

A preliminary risk assessment of the proposed pilot test facility was recently conducted
by MITRETEK (MITRETEK 1996). The results of that preliminary evaluation have resulted in
improvements to the conceptual design of the proposed facilities. Such evaluations and safety
assessments will continue throughout the development of the design through its eventual
construction and operation. The planned operational verification testing prior to actual facility
operation will be an important mitigation measure for reducing risk from pilot test operations.

4.72 Human Factors

Good hiring practices, training programs and oversight of workers’ performance during
the proposed pilot tests are necessary to mitigate accidents that could result from human error.
Planned screening procedures, hiring practices, and training procedures for the CSDP are
outlined below.

4.7.2.1 Hiring practices and screening of employees

Operations and maintenance personnel expected to have access to agent VX would be
required to enter the Army’s Chemical Personnel Reliability Program (CPRP). This controlled
access program provides a means of assessing the reliability and acceptability of individuals
being considered for and assigned to chemicalduties. Qualifying factors include competence,
dependability, emotional stability, and positive attitude towards assigned duties and the
objectives of the CPRP program. Disqualifying factors include alcohol abuse, drug abuse,
negligence or delinquency in performance of duty, conviction by a military or civil court of a
serious offense, any significant physical or mental condition which compromises the
performance of an assigned duty, poor attitude, or inability to wear required protective

onnel security investigations which may involve investigations or checks by the
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Federal Bureau of Investigation could be conducted as part of this program. This process may
also involve written inquiries to listed references. The individuals would be interviewed by the
certifying official, and all medical records would be reviewed by qualified medical personnel.
The operating and maintenance contractor would be required to establish a random drug testing
program. Employees may be subject to verification by functional test, urine screening, search,
or other action following guidelines of the Food and Drug Administration.

4.7.2.2 Training program

An integrated work force training program has been designed to ensure that all facilities
related to stockpile disposal are operated in a uniform and consistent mamaer that provides
protection to human health and the environment, both on and off the facility site, and to
minimize factors that degrade human performance or increase the likelihood of human error.
The Chemical Demilitarization Training Facility (CDTF) located at Aberdeen Proving Ground,
Md., is used to provide initial and refresher training to operating and maintenance personnel
for all such disposal facilities. The CDTF consists of classrooms; a non-agent laboratory for
sampling, analytical, and monitoring activities; an equipment area with major pieces of
munition/bulk disassembly equipment; and a fully equipped Demilitarization Protective
Ensemble Support Area, where persoMe will undergo rigorous training that includes
classroom instruction and actual hands-on experience with simulated chemical agent. Personnel
will be evaluated and graded for their response to simulated failures and emergencies. After
training is completed at the CDTF, the operators will undergo additional hands-on training at
the NECDF facility. The Army will encourage use of the CDTF to the maximum extent
possible, although training for some activities unique to the proposed NECDF may involve
training at other locations, including the NECDF. Prior to the start of pilot testing, operators
will be required to demonstrate competence in performing their assigned duties through written
and oral exams and by performing exercises (under normal and emergency situations) while
observed by a certifying official.

4.8 MONITORING

4.8.1 Agent Monitoring

Monitoring procedures for the chemical agent VX are summarized in this section.

4.8.1 .I Standards for agent exposure

DOD airborne exposure limits for agent VX are presented in Table 4.5. These safety
standards have been established by DOD-and-&some  cases DHHS-and serve as guidelines
for monitoring within the proposed facility, within the storage areas, during transport activities,
and on the perimeter of the installation. The airborne exposure limits are set conservatively to
provide an adequate safety margin to protect workers and public health. The exposure limits
are defined as foliows:

.
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* Time Weighted Average (TWA). The TWA is the allowable unmasked worker exposure
limit established by the Army and approved by DHHS for an 8-h/day  exposure averaged
throughout a maximum of five consecutive work periods for an indefinite time.

* General Population  Limit (GPL). The GPL is the allowable TWA agent exposure limit
established for the general public for a 72-h time period.

* Immediately  Dangerous  to Life and Health (IDLH}. The maximum concentration from
which, in the event of respirator failure, one could escape within 30 min without a
respirator and without experiencing any escape impairing (e.g., severe eye irritation) or
irreversible health effects. These values were determined during the Standards Completion
Program only for the purpose of respirator selection (i.e., the requirement for wearing of
self-contained breathing apparatus or supplied air respirator protective devices).

* Maximum  Permissible  Limit (MPL) for demilitarization  protective  ensemble.  An engineering
control level based on the maximum concentration in which personnel in DPE may work
for two or less hours per entry in agent contaminated areas. The agent concentration and
time limit on DPE entries at this engineering control level was based on the maximum agent
concentration used in DPE penetration testing.

4.8.1.2 instrumentation

Air monitors currently in use and available for the facihty include rapid-response
detectors and delayed-response samplers for both high and low levels (concentrations) of
agents. Air monitors for agent VX are well-developed and have been subjected to extensive
precision and accuracy testing in actual monitoring environments. Monitoring systems would
include an miniature chemical agent monitoring system (MINICAMSTM) and a depot area air
monitoring system (DAAMS), each of which can detect low and high levels of agent.
MINICAMF primarily produces audible alarms in the presence of high or low levels of
agent, whereas DAAMS provides a continuous record of low as well as high agent levels. Both
systems would use gas chromatography.

The MINICAMF is an automated gas chromatograph that can be configured to detect
agent VX. The chromatogram is recorded on a strip chart, and an alarm is provided that would
be wired to a remote control center. The DAAMS has a sampler consisting of a solid Sorbent
tube through which air is aspirated for a predetermined period of time. Samplers are used to
obtain time-dependent average concentrations at low detection levels for historical
documentation. Gas chromatography is employed because it is the only method with the
sensitivity to detect low levels represented by the GPL. Sampling times are about 2 and 12 h
for the TWA and GPL respectively; the analysis time is about 1 h.

Sampling for the presence of high levels of agent VX during routine surveillance
activities can be performed with chemical agent field detector kits. These kits can include a
hand-operated aspirator bulb, detector tickets, detector tubes, detector paper, and reagents. Air
is drawn through a detector ticket or tube, and-when the ticket or tube has been treated with
reagent solution, an immediate color change is observed if agent vapor is present. For liquid
sampling, the detector paper is put in direct contact with the unknown liquid. A specific and
immediate color change is used to confirm the presence of agent.
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4.8.1.3 Storage monitoring

Monitoring is performed to detect chemical agent leakage from ton containers. Most
leaks would be vapor leaks from pin-sized holes around plugs and valves, although liquid leaks
from weld cracks or serious corrosion penetrations would also be detected. Management of
leaking ton containers is discussed in Sect. 2.1.4. Monitoring results are used to define the
level of protective equipment needed and to verify the safety of workers performing
surveillance and maintenance. Procedures to monitor storage areas have been implemented and
validated during the past several decades.

4.8. I .4 Handling and on-site transport monitoring

Workers would remove ton containers from the storage area and transport them to the
CDB. Because of the short transport distance, monitoring would not be conducted during this
movement.

At the CDB, low- and high-level monitors and samplers would be placed to detect and
document the presence of any agent vapor. The CDB would be equipped with agent monitors,
detector tubes, and detector paper. These items would be employed in response to an accidental
spill during handling or transport and in verifying cleanup.

4.8.1.5 Disposal plant monitoring

A network of chemical agent alarms and samplers would be located within the
proposed facility:

* to verify compliance with applicable work area standards (Table 4.5),
0 to detect process upsets so that corrective actions could be taken before a hazardous

situation could develop, and
. to verify the safety of the operation.

The instruments that would be used include high- and low-level MINICAMSTM and
DAAMS. The MINICAMSTM would serve as the chemical agent alarm, providing warning of
process upsets, as well as potentially hazardous conditions. The DAAMS would be used to
provide a historical record of agent concentrations and to confirm MINICAMSTM alarms.

If agent were detected, MINICAMZF would provide a local alarm, and a signal would
be transmitted to activate a visible and audible alarm in the control room. The local alarm
would alert outside operators to wear their protective masks and take proper action as outlined
in preapproved standard operating procedures. A permanent record of the date, time, and
location of any alarm would be recorded automatically on a computer.

The building ventilation exhaust stacks-would be the main sources for agent emission to
the atmosphere. The stacks would therefore be monitored to verify that the and filters were
performing as designed and to provide information if agent were emitted.
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4.8.2 Perimeter Monitoring

Perimeter monitoring stations would be located around the disposal plant to provide a
record of any major agent release. In contrast to ventilation monitoring, perimeter monitoring
is intended neither to control disposal activities nor to provide an early warning of an accidental
release. This kind of monitoring has been used in the past to prove the historical safety of agent
storage operations. The perimeter monitoring stations may also be required to collect
meteorological data for modeling the dispersion of any accidental agent release.

Current plans are to install the perimeter monitoring stations before the commencement
of pilot test operations such that some baseline monitoring can be completed. The number and
location of these stations have not yet been determined. The perimeter monitoring plan will be
coordinated with DHHS before finalization.

4.9 PERMITS, APPROVALS, FINDINGS, AND CONSULTATIONS REQUIRED

Before implementing the proposed action, the Army would be required to coordinate its
actions with various federal, state of Indiana, and local legal and regulatory authorities. This
section summarizes the permits, approvals, and consultations required by these authorities.
Regulatory compliance is supervised by the authorities listed in Table 4.11.

Table 4.11. Authority responsible for administering environmental protection
programs for the proposed Newport Chemical Agent Disposal Facility

Program Authority

Air quality

Prevention of significant deterioration
National emission standards for hazardous air pollutants
New source performance standards

Water quality

National pollutant discharge elimination system
Water pollution regulations

Hazardous/solid waste’

Wetlands

State of Indiana
State of Indiana
State of Indiana

State of Indiana
State of Indiana

State of Indiana

Clean water act - - State of Indiana and
U.S. Army Corps of
Engineers

“The 1984 amendments to the Resource Conservation and Recovery Act are administered by the U.S.
Environmental Protection Agency.
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4.9.1 Permits and Approvals Required for Construction

Certain reviews, permits, and approvals must be obtained before construction.
According to Public Law 91-121, Armed Forces Appropriations  Act of 1970, and
Public Law 91-441, Armed Forces Appropriations  Act of1971, any disposal plan that the Army
prepares must be reviewed by DHHS, whose supervisory responsibility and authority are
normally thought of in terms of its public health and safety functions; DHHS also looks
critically at the potential impacts of proposed projects.

Executive Order 12088, Federal  Compliance  with Pollution  Control Standards,
requires that all federal agencies comply with all applicable federal, state, and local pollution
control standards. Compliance with applicable pollution control standards generally requires
that the Army secure environmental permits in the same manner as do private project sponsors.
RCRA and Clean Air Act permits are required before construction, and the CWA/NPDES
permit application is required before operations.

The processes for acquiring these three permits are very similar (see Fig. 4. l), but their
technical contents are quite different. The RCRA permit application prepared by the Army and
NECD and submitted to the Indiana Department of Environmental Management (IDEM) and
the U.S. Environmental Protection Agency (EPA) provides detailed information regarding the
neutralization process followed by SCWO, how the agents will be handled, what monitoring
capabilities the proposed facility will have, the chemical and physical properties of the
hazardous waste, and a plan to safely manage the waste throughout the treatment process. The
permit application details all aspects of the operation, maintenance, and closure of the proposed
facility. This information gives IDEM and EPA enough information to verify that the facility
would be in compliance with regulations and to develop a facility-specific permit. The permit
process is estimated to last approximately two years from application submission to final
approval.

The Army and NECD are required to obtain an Air Quality Permit to Construct the
proposed facility to ensure that any air emissions from the proposed facility remain within
regulatory limits for air emissions and are safe for the surrounding community. In order to
obtain the Clean Air Act (CAA) permit, the Army and NECD must prepare the permit
application which contains information on anticipated air emissions during the facility’s
construction and operation, and a plan to minimize the effects of these emissions on air quality.
This information wiI1 provide data to demonstrate that the emissions from the proposed facility
meet minimum requirements set by EPA and IDEM. The permitting process is estimated to
take approximately two years and must be completed before construction of the proposed
facility can begin.

In order to obtain the National Pollutant Discharge Elimination System (NPDES)
permit, the Army must illustrate that any liquid discharge from the neutralization/SCWO
process meets minimum requirements for pollution levels. The NPDES permit is scheduled to
be issued to NECD for release of wastewater, treated by the neutralization/SCWO process, into
the installation’s wastewater treatment system. IDEM will verify that any discharge from the
wastewater treatment system will not adversely affect aquatic life or human health if discharged
into the environment. The NPDES permit is required before the systemization of the proposed
facility begins.
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Fig. 4.1. Schematic diagram of the permit processes for the Resource Conservation
Recovery Act, rational  ~o~ut~t ation System, an the Clean Air Act.
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The Army will respond to regulatory authorities’ reviews of all permit applications.
The state and the EPA will then propose specific permit terms. At that point, the permits are
made available for public review and comment. After reviewing public comments, the state and
EPA issue the final permits, and construction may begin. Permit applications will include
information stipulating that the Army will monitor facility air and water emissions and ensure
that facility air and water emissions meet requirements and are protective of the environment.

Contact with the FWS has been initiated in regard to potential impacts to threatened
and endangered species (see Appendix D). Biological assessments for endangered species will
be submitted to the FWS and are shown in Appendix D. Also, informal consultation with the
Indiana State Historic Preservation Office has been initiated in regard to potential impacts to
historic or archaeological resources (see Appendix F). A reconnaissance-level archaeological
survey of the area of the proposed pilot plan is currently underway and will be submitted to the
Indiana State Historic Preservation Office when completed.

4.92 Permits and Approvals Required for Operation

After the completion of construction, the Army would test the facility prior to the start
of actual operations with agent VX. The state of Indiana will impose final RCRA operating
conditions as necessary. As long as operation of the facility continued, the Army would be
subject to a variety of reporting, inspection, notification, and other permit requirements of EPA
and the state of Indiana. RCRA requires submittal of annual and biannual reports to the state of
Indiana and the EPA.

RCRA and NPDES permit applications for the proposed facility will be submitted to
the state of Indiana. Applications for air emissions source permits have been submitted in
accordance with the requirements of the Clean Air Act and state of Indiana. Prior to toxic
operations (i.e., operating with chemical agent), the Army would have to obtain the permits
described from the state of Indiana and EPA. Additionally, DHHS would continue its
supervisory role, reviewing data and making appropriate recommendations concerning public
health and safety before toxic operations began.

The current NPDES permit for the existing NECD sewage treatment plant is in the
process of being modified to include the acceptance of effluent from the NECDF.

The Army would conduct simulated operations for operator training and facility
systemization before toxic operations were begun. The Army would have to demonstrate
comprehensive monitoring capabilities, equipment systemization, and preoperational
inspections before toxic operations began.

4.9.3 Citizen Advisory Commissions

The establishment of Citizen Advisory Commissions was authorized in the 1993
Defense Authorization Act (Public Law 102-484).  According to the law, the Secretary of the
Army must establish a Chemical Demilitarization Citizens’ Advisory Commission for each
State with a low-volume chemical stockpile site (that is, Aberdeen Proving Ground, Blue Grass
Chemical Activity, and NECD).

.
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The Department of the Army will provide a representative to meet with each
commission to hear citizen and State concerns regarding stockpile disposal activities and plans.
Each commission will be composed of nine members appointed by the governor. Seven of these
individuals must be from areas within an 805~km  (500-mile) radius of the stockpile site, and the
other two members must be from a State agency with direct responsibilities related to the
program.

Each commission will have a designated chairman and consist of unpaid volunteers.
The commissions will meet with the Army representative at least twice a year and will disband
after the chemical weapons stockpile in their respective state is destroyed.

The Governor of Indiana has established an Indiana Chemical Citizens Advisory
Commission. Regional coordination meetings are held once per quarter to facilitate exchange of
information and concerns between government jurisdictions.
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4-4,4-6,4-l 1,4-15,4-16,4-18,4-19,4-40,
4-4 1,4-47,4-5 1,4-56,4-58

Employment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-33,3-50, 3-51,3-58,4-l, 4-8,4-44,4-49
Endangered species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3 1,2-34,2-36,  3-28, 3-38, 3-39,

4-7,4-25,4-37,4-38,4-43,4-45,4-58
Explosive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-3,3-11
Final Programmatic Environmental Impact Statement . . . . . . . . . . . l-12,3-60,4-34,4-39,4-62
Fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-12,2-34,3-28,3-29,3-33,3-35-3-39,3-57,

4-6,4-21-4-23,4-25,4-34-4-36,4-38,4-40,4-45,4-48,4-61
Floodplain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3- 16,3-29
Geology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-19,3-56,3-57,3-59
Groundwater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-l 1,3-15,3-18,3-21 to 3-27,3-57,4-2,4-3,

4-l 1,4-12,4-29,4-30,4-32,4-60
Historic preservation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-33,2-35,3-53,3-59,4-10,4-58
Housing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-9,3-50,3-52,3-58,3-61,4-8,4-g, 4-12,

4-27,4-39,4-42,4-44,4-49,4-60
Human health . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-l, 2-30-2-32,2-34,2-35,2-37,3-l,

3-5,3-28,3-54,4-6,4-l 1,4-18-4-22,4-28,
4-29,4-3 1,4-34-4-36,4-40-4-42,4-45,4-47,4-48,4-52,4-56

Incineration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-l, 1-3-1-5, l-7,4-27
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2,2-30,4-58
Johnston Atoll Chemical Agent Disposal System (JACADS) . . . . . . . . . . . . . . . . . . . 2-15,2-38
Labor requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-4,2-25
Land use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2-33,2-36,3-10,3-40,4-l, 4-2,4-10,

4- 11,4-26,4-27,4-44,4-45,4-49
Leak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2,2-4,2-16,2-18
Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-5, l-6,2-1,2-2,2-5,2-9,2-12,2-31,2-34,2-35,

3-3,3-28,4-l, 4-6,4-40,4-41,4-51,4-52,4-54,4-56
Meteorology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1,3-4,4-29
Mitigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-6,4-10,4-27,4-51
Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-7,2-2,2-7,2-8,2-12,2-30,3-5,

3-7 to 3-10,3-15,3-23,4-4,4-5,4-17,4-26,
4-32,4-44,4-47,4-52-4-56,4-58

Mustard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-60
Natural areas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-28,3-29,3-34,3-58
Nerve agent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-l, 1-10,2-l,  3-15,3-16
Noise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-32,2-33,3-l, 3-4,3-10,4-3,4-5,4-6,

- - 4- 15,4- 18,4-4 1,4-48,4-60,4-63
Parks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-7,3-10,3-29,3-32,3-33
Permits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-7, l-10,4-55,4-56,4-58
Plant operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-30,3-29,3-60,4-26,4-27,4-44,4-57
Plume . . . . . . . . . . . . . . . . . . . . . . . . . . . l-6,3-23,4-14,4-16,4-29,4-31,4-33-4-36,4-38,4-43
Pollutants . . . . . . . . . . . . . . . . . . . . . . . . 2-21,2-33,3-5,3-10,3-27,4-15,4-16,4-18,4-41,4-55



Process . _.................................._. l-l, 1-3-1-5, 1-7-1-10,2-l, 2-2,2-5-2-g,
2-12 to 2-21,2-23 to 2-26,2-30,2-3 1,2-33,2-34,

2-38,3-3,3-15,4-lo-4-14,4-18,4-19,
4-2 1 to 4-23,4-25,4-26,4-30,4-32,4-38,

4-47,4-48,4-50,4-52,4-54,4-56,4-58,4-62
Proposedaction . . .._......................... l-l, l-3, 1-4, 1-7, 1-8, 1-10,2-l, 2-4,2-g,

2-30 to 2-38,3-l, 3-10,4-l, 4-5,4-l 1,
4-12,4-15-4-17,4-28,4-29,4-32,4-33,

4-36,4-40,4-43,4-45,4-47,4-48,4-50,4-5  1,4-55
Public services . . . _ , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-45,4-l, 4-8,4-39,4-49
Refuges . _ . . . . . . . . _ . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-28,3-29,3-31
Release . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-6,2-4,2-21,2-36,3-27-3-29,4-l,  4-10,4-l 1,

4- 18,4-22,4-23,4-28,4-29,4-3  1,
4-33-4-41,4-43,4-45,4-48,4-55,4-56

Resource Conservation and Recovery Act (RCRA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-7
Riskanalysis . . . . .._.................................................. 4-29,4-60
Roads _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2-9,2-13,3-10,4-39,4-44,4-45
Safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . _ . . . l-3, l-5-2-8,2-21,2-30,3-5,3-54,4-6,4-10,

4-16,4- 19,4-20,4-28,4-41,4-44,4-5  1,
4-52,4-54-4-56,4-58,4-60

Schedule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-5, l-7,2-4,2-8,2-25,3-54
Schools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-45,3-46,4-8,4-39
Scoping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..1-4.1-7.3-56
Scrap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..f...............4-26,4-51
Seismicity................................................................. 3-55
S o c i o e c o n o m i c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-31,3-41,3-43,3-46,3-47,3-50-3-55,

4-8 to 4-10,4-26,4-27,4-38,4-39,4-41,4-43,4-49,4-50
Soils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-30,3-5,3-20,3-27,3-34,3-55,

3-56,3-61,4-2,4-6,4-3  1,4-32,4-63
Spill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-36,3-21,3-28,4-2,4-6,4-30,

4-32,4-33,4-38,4-39,4-54,4-60,4-62
Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .l-2, l-3, 1-5-1-8,2-l, 2-2,2-4,2-5,2-g,

2-12,2-13,2-15,2-20,2-21,2-30-2-38,3-l,
3-3,3-5,3-15,3-27,3-28,3-40,3-45,3-49,

4-1,4-3,4-10,4-28,4-40-4-45,4-52,4-54,4-55,4-60
Supportstudies............................................................. l-11
Surface water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-l 1,3-12,3-16,3-18,3-23,3-27,3-35,

4-2,4-12,4-29,4-30,4-32,4-62
Tanks . _. . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . , . l-1,2-2,2-9,2-12,2-15,2-16,

- - 2-38,3-3,3-25,4-30,4-33
Technology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-l, 1-3-l-5, 1-7-l-10, 1-12,2-l, 2-4,2-5,

2-7,2-8,2-25,4- 18,4-29,4-5 1,4-6 1,4-62
Terrestrial resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-34,3-29,4-6,4-23,4-37,4-43
Testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-l, 1-4, l-5, l-7-1-10,2-5,2-7-2-10,2-21,

2-24,2-25,2-29,2-31,2-33-2-35,2-38,3-28,3-41,
4-1-4-3,4-10,4-l  1,4-18,4-19,4-22,4-25,4-26,
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4-28-4-3 1,4-33,4-38,4-39,4-42-4  to 45,4-48,4-50  to 4-53,4-62
Threatenedspecies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._. 3-28
Ton containers . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-l, l-7, 1-8,2-l,  2-2,2-4,2-5,2-8,2-g,  2-15,

C 2-16,2-20,2-2 1,2-24,2-25,
2-29-2-31,2-35,3-3,4-12,4-21,

4-30,4-32,4-41,4-42,4-51,4-54
Toxicity ..,._.........._........_.... l-9, l-10,2-7,3-17,3-60,4-18-4-21,4-23 to 4-25,

4-34,4-35,4-37,4-38,4-60,4-6  1,
4-63,4-64

Transport . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . 2-2,2-7,2-8,2- 13,4-10,4-22,4-26,4-52,4-54
Utilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-9,2-14,2-16,2-21,2-32,3-25,3-45,3-5  1,

4-1,4-6,4-7,4-g,  4-27,4-44,4-45,4-48
Vegetation . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . _ . . . . . . . . 3-28,3-34,3-35,4-l, 4-5-4-7,4-18,

4-20,4-22,4-30-4-32,4-37,4-43
Ventilation . . . . . . . . _. . . . _. . . . . . . . . . . . . . . . . . _. . . . . . . . . . . . 2-12,2-18,2-21,4-54,4-55
VX . . . . . . . . . . . . .._............ l-l, l-3 to 1-10,2-l, 2-2,2-4,2-5,2-7 to 2-10,2-12,2-15,

2- 17,2- 18,2-24,2-25,2-29 to 2-3 1,2-35,2-36,2-38,
3-1,3-3,3-5,3-l 1,3-15 to 3-17,3-28,3-35,4-l, 4-5,4-10 to 4-12,

4-17 to 4-2 1,4-25,4-28 to 4-44,4-47,4-48,4-5  1 to 4-53,
4-57,4-58,4-60  to 4-62,4-64

Waste management . . . . . . . . . . . . . . . . . . . . . . . . . 2-8,2-20,3-27,3-60,3-61,4-26,4-45,4-48
Wastes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . l-10,2-12,2-13,2-20,2-21,2-23,2-25,2-30,

2-35,3-15,3-17,3-18,4-6,4-7,4-26,
4-48,4-49,4-5  1

Water quality . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2-31,2-33,3-l 1,3-15,3-23,3-24,3-26,
3-35,3-56,3-57,3-61,4-14,4-35-4-37,

4-45,4-55,4-62,4-63
Water use . . . . . . . . . . . . . . . . . . . . 2-33,2-35, 2-37,3-45,4-l, 4-3,4-l 1,4-28,4-29,4-41,4-45
Wetlands . . . _ . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-32,3-28,3-35,3-38,4-6,4-7,4-22,4-55
Wilderness areas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3- 10
Wildlife . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-12,2-36,3-28,3-29,3-31 to 3-34,3-37 to 3-39,

4-1,4-3 1,4-37,4-38,4-44,4-45,4-61
Winds . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . = . . . . . . . . . . . . . . . . . . . . . . . . . . 3-4-3-6,4-33,4-43



APPENDIX

EVALUATION  OF ALTERNATIVE
CHEMICAL  DEMILITARIZATION  TECHNOLOGIES

This appendix provides the history and background of the U.S. Army’s chemical
demilitarization Alternative Technology Program (ATP) and provides the history and rationale
for the selection of neutralization followed by supercritical water oxidation as an alternative
disposal technology proposed to be pilot tested for destroying the bulk VX agent stored at the
Newport Chemical Depot (NECD) in Indiana.

A series of studies and recommendations-initiated by the ATP and the U.S. Army’s
Program Manager for Chemical Demilitarization (PMCD)-has supported moving toward pilot
demonstration and further evaluation of neutralization processes and post-treatment
technologies. These studies and recommendations (as described below) focused on potential
disposal technologies for chemical warfare agent stockpile sites that store only bulk containers
(i.e., non-explosively configured stockpiles). These stockpiles include the bulk mustard agent
(i.e., agent HD) stored at the Aberdeen Proving Ground (APG) in Maryland and the bulk VX
agent stored at NECD.

Based on the aforementioned studies, the Under Secretary of Defense for Acquisitions
and Technology (see Exhibit A.l) and the Assistant Secretary of the Army for Research,
Development and Acquisition (see Exhibit A.2) authorized the PMCD to prepare environmental
impact analyses-in accordance with the National Environmental Policy Act and Army
Regulation 200-2-to evaluate the proposal to construct and operate pilot test facilities to
demonstrate the neutralization processes followed by either on-site or off-site post treatment for
the APG and NECD stockpiles.

The remainder of this appendix provides historical background to the development of
technologies for demilitarizing chemical agents and munitions in the U.S. stockpile, including
alternative technologies for bulk-only sites; summarizes statutory requirements imposed by
Congress for the development and evaluation of alternative technologies; describes the principal
findings and recommendations of various studies and investigations of alternative technologies,
including those of the National Research Council (NRC); presents a chronology-based
characterization of the selection of neutralization and post-treatment technologies for the bulk-
only sites; describes how SCWO was selected as the post-treatment technology proposed to be
pilot-tested at NECD for that site’s bulk VX agent; summarizes the principal findings and
recommendations of a recent NRC study regarding SCWO as a post-treatment technology for
neutralized agent VX; and summarizes the current status and ongoing research and
development related to SCWO. For the purpose of completeness, this appendix includes some
information relevant to alternative technologies for destroying mustard agent, although attention
is focused on technologies for destroying agent VX.

I-WT BACK~ROUN

The U.S. stockpile of unitary chemical warfare agents and munitions has been
maintained primarily as a deterrent to other countries’ use of chemical weapons against our
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military personnel. As components of the chemical weapons stockpile became obsolete or
unserviceable, they were disposed of by a number of methods. The Army has placed emphasis
on developing and deploying the safest, most environmentally responsible disposal methods
supported by available technology. The Army’s chemical weapons demilitarization program has
been heavily influenced by legislative direction, evolving federal and state regulatory
requirements, international treaty considerations, and public input.

The Army first requested the National Academy of Sciences (NAS) to review chemical
agent and munition demilitarization alternatives in 1969. The academy initiated a study of the
issue, and prepared a report, Letter, Office of the President, National Academy of Science, 25
June 1969 (Transmittal of the NAS Ad Hoc Advisory Committee Report on Disposal of
Obsolete and Surplus Chemical Warfare Agents and Munitions). In 1972 a NAS Senior
Advisory Panel concluded that the original NAS recommendations of the dual approach
consisting of chemical neutralization of the nerve agent GB, incineration of HD, and continued
evaluation of incineration for destruction of both GB and the nerve agent VX should be
followed (Report of the Senior Advisory Panel on the Demilitarization of Chemical
Munitions/Agents, 27 July 1972). Because incineration was already successfully in use for
destruction of H, HD, and other agents at the Rocky Mountain Arsenal in Colorado, the
Army’s initial efforts in response to the 1972 NAS report focused on chemical neutralization of
the inventory of bulk GB. Although technical difficulties were encountered, nearly 4,200 tons
of GB were destroyed by chemical neutralization at Rocky Mountain Arsenal between 1973 and
1976. Research into neutralization methods for destroying H, HD, and VX met with limited
success.

In the fall of 1979, the Army began testing at the Chemical Agent Munitions Disposal
System (CAMDS) at Tooele, Utah, employing neutralization, incineration, thermal
deactivation, and thermal decontamination of munitions and agent storage containers. The
mission of CAMDS is to test and evaluate equipment and processes proposed for chemical
agent and munitions demilitarization. From 1981 to 1986, approximately 38 tons of bulk agent,
munitions, and contaminated metal parts were treated using thermal processes with extremely
high agent destruction efficiencies.

The Army approached the NAS in 1982 to independently review demilitarization plans
and to evaluate the safety of continued storage. A 1984 report from the National Research
Council (NRC) reviewed a considerable number of alternative demilitarization technologies and
endorsed the Army’s choice of munitions disassembly, incineration of agent, and thermal
treatment of energetic and metal parts (NRC 1984). The NRC determined that the Army should
continue to maintain the storage of the majority of munitions and agents, proceed with
destruction of M55 rockets, and analyze incineration and thermal treatment as the primary
means for destroying the remainder of the stockpile. During this period, tests at CAMDS
demonstrated the capability of incineration to destroy VX and GB.

Construction of the Johnston Atoll Chemical Agent Disposal System (JACADS) was
begun in the mid-1980s. JACADS serves the diiZil purpose of being a demonstration plant for
incineration and thermal treatment technology while providing the means to destroy agent and
munitions stockpiled on Johnston Atoll. In November 1985, Congress enacted Public Law
99-195 which required the Army to develop a program for the disposal of all stockpiled
chemical agents and munitions. This plan was submitted to Congress in 1986, selecting
incineration and thermal treatment as the baseline technology. Congress then directed that siting
studies be performed. A Final Programmatic Environmental Impact Statement (FPEIS) for the
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CSDP, published in January 1988, documented the selection of on-site disposal as the least-risk
alternative. The FPEIS compared alternative technologies to baseline incineration but
concluded that none of these technologies presented a viable alternative demilitarization process
(U.S. Army 1988, vol. 1, pp. 2-84 to 2-86).

Congress enacted Public Law loo-456 in 1988 requiring that operational verification
tests (OVT) be used to demonstrate the efficiency and safety of JACADS before full-scale
operations could begin and before any destruction facility could be systemized and operated in
the United States. A series of four OVT campaigns was successfully completed in March 1993.
The NRC reviewed the results of the OVT campaigns and concluded that the baseline process,
which employs a number of preparation steps followed by four incineration process streams,
was the only demonstrated safe and effective single demilitarization process capable of handling
both agent and munitions (NRC 1994a). Experience gained in operating JACADS has resulted
in refinements in the design of the similar chemical agent disposal facilities at Tooele, Utah,
Anniston, Alabama, Pine Bluff, Arkansas, and Umatilla, Oregon. These refmements will also
be implemented in future chemical agent stockpile disposal facilities utilizing the baseline
incineration technology.

A.2 SPECIFIC REQUIREMENTS OF PUBLIC LAW 102-484

As a result of interest in alternatives to the baseline technology (high-temperature
incineration), Congress passed Public Law 102-484,  which instructed the Army to re-examine
alternative technologies for potential use at low-volume sites. Section 173 of the Act required
the Secretary of the Army to submit to the Congress a report on the potential alternatives to the
use of the Army’s baseline disassembly and incineration process for disposal of chemical agents
and munitions. The report was to include:

an analysis of the report of the Committee on Alternative Chemical Demilitarization
Technologies of the NRC of the NAS;
any recommendations that the NAS made to the Army regarding the report of that
committee, together with the Secretary’s evaluation of those recommendations;
a comparison of the baseline disassembly and incineration process with each alternative
technology evaluated in the report for use in the Army Chemical Stockpile Disposal
Program, taking into consideration each of the following factors: (a) safety, (b)
environmental protection, (c) cost effectiveness;
for each alternative technology recommended by NAS, the date by which the Army could
reasonably be expected to systemize, construct, and test the technology, obtain all
environmental and other permits necessary for using that technology for the disposal of
chemical agents and munitions, and have the technology available for full-scale chemical
weapons destruction and demilitarization o@%ations;
a description of alternatives to incineration that were being developed by Russia for use in
its chemical demilitarization program and an assessment of the extent to which such
alternatives could be used to destroy chemical weapons in the U.S. inventory of such
weapons;
consideration of appropriate concerns arising from meetings of the Chemical
Demilitarization Citizens’ Advisory Commissions established pursuant to Section 172; and
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. in any case in which the criteria specified in Section 174 were met, notification that the
Secretary intended to implement an alternative technology disposal process at a low-volume
site.

Section 174 further specified that if the date by which chemical weapons destruction
and demilitarization operations could be completed at a low-volume site using an alternative
technology process evaluated by the Secretary of the Army was no later than December 3 1,
2004, and the Secretary determined that the use of that alternative technology process for the
destruction of chemical weapons at the site was significantly safer and equally or more
cost-effective than the use of baseline disassembly and incineration process, then the Secretary
of the Army should carry out the disposal of chemical weapons at that site using such
alternative technology process.

The reports required by Section 173 are the two reports by the NRC (NRC 1993; NRC
1994b), which formed the basis for the Army’s report to Congress (U.S. Army 1994) as
required by the Act. Section A.3 below highlights the alternative technologies reviewed by the
NRC and the specific recommendations and findings of the stockpile committee, as well as the
Army’s evaluation of the recommendations of the NRC’s stockpile committee.

A.3 RESPONSE TO PUBLIC LAW 102-484

The Army, with assistance from the NRC, initiated a response to the requirements
specified by Congress through a series of studies, evaluations, and reviews of alternative
technologies. These efforts and the conclusions and recommendations resulting from these
efforts are discussed below.

.3.1 Summary of 1993 Alternative Technologies Review

The Committee on Alternative Chemical Demilitarization Technologies of the NRC,
meeting in 1992 and early 1993, collected and studied information on alternative and
supplemental technologies and reported their findings in June 1993 (NRC 1993). The NRC
identified technologies as alternatives to the baseline technology that they considered
appropriate for further evaluation by the Committee on Review and Evaluation of the Army
CSDP (known as the “Stockpile Committee”). These alternative technologies are summarized in
Table A. 1.

The NRC grouped the alternative technologies considered into six categories based on
process operating conditions and types of reactions involved. The operating conditions span the
ranges of low, medium, and high temperatures and low and high pressures. Reaction types
include hydrolysis, oxidation, hydrogenation, pyrolysis, and reaction with sulfur. These
categories represent a broad spectrum of procesgs, some of which have been studied only in
the laboratory and some of which are in commercial use for destruction of hazardous and other
wastes. Although some technologies have been developed for specific applications, in all cases,
research, development, testing, and evaluation (RDT&E) of the application to chemical agent
and other elements of the chemical weapons stockpile would be necessary. The NRC
determined that no alternative technology was sufficiently mature so that it could be
implemented to meet the Congressionally mandated disposal deadline of December 3 1, 2004.

.
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Table A.l. Alternative technologies considered appropriate for further evaluation

Technology Process description

Low-temperature, low-pressure neutralization

Chemical
neutralization

Neutralization
with ionizing
radiation

Chemical
oxidation

Electrochemical
oxidation

Oxidation with
oxidizing agents
and ultraviolet light

Biodegradation

Agents are converted to products of reduced toxicity by chemical reaction with added reagents. The reactions are carried
out at atmospheric pressures in the temperature range 68” to 212°F (20” to 100°C).  Candidate reactions include
hydrolysis in strong aqueous base, acid-catalyzed hydrolysis, reaction with ethanolamine, acid chlorinolysis, and
reaction with chemical reducing agents.

Involves the use of penetrating ionizing radiation to chemically change agent to products of reduced toxicity. Material to
be irradiated is in aqueous solution and pumped in a pipe past an electron beam or gamma ray source. The initial
conditions are ambient temperature and pressure: however, the irradiated material will be heated and pressure may
increase as a result of the production of gases.

Low-temperature, low-pressure oxidation

Strong chemical oxidizing agents react with agent at low temperatures in liquid-phase solution. Candidate oxidizers,
including peroxydisulfate salts, OXONE”  (a patented oxidizing agent), organic peroxides, chlorine dioxide, hydrogen
peroxide, chlorine (in acid solution), and ozone have completely oxidized chemical warfare agents at or near ambient
temperatures.

Generates reactive metal ions that react with organic compounds in water to produce carbon dioxide and inorganic acids.

Ultraviolet radiation decomposes ozone or hydrogen peroxide in water to form hydroxyl radicals that oxidize most
organic compounds. Processes have been developed to treat very dilute solutions (1 to 10 ppm of organics  in water).

Cellular systems (or enzymes) degrade agents (or products resulting from chemical pretreatment of agents) in dilute
aqueous solutions.



Table A.1 (Continued)

Wet air Involves the oxidation of chemical substances in dilute aqueous medium at 392” to 635°F (200” to 335°C) and 20 to
oxidation 136 atm (294 to 2,000 psi). Air is the source of the oxidizing agent.

Supercritical
water oxidation

Reacts combustible materials using air or oxygen in water at temperatures and pressures above the critical point of water
[705”F  (374°C) and 218 atm (3,205 psi)]. Oxidation is accomplished under supercritical conditions to obtain excellent
dense-phase mixing and high rates of heat transfer.

Molten metal
pyrolysis

Plasma arc
processes

Gasification
processes

Synthetica
detoxifier

Technology Process Description

Moderate-temperature, high-pressure oxidation

High-temperatare, low-pressure pyrolysis

t
I

Molecules are thermally decomposed in the presence of molten metal at 2,912” to 3,092”F (1,600” to 1,700”C)  to small
molecules or atoms. Wastes from this process are primarily a gas stream of nitrogen (N2),  hydrogen (I~,), and carbon
monoxide (CO), and a solid slag.

Ionized gas, reaching temperatures of 21,632”F  (12,OOO”C),  can be shaped to form a torch or an arc in a carbon electrode
furnace. Waste streams can be either pyrolyzed or oxidized by the heat from the plasma. Bulk temperature gradients in the
reactor are controlled to accomplish specific objectives: fuel gas production, complete oxidation of organic waste, or
production and control of vitrified slag. Reactor temperatures are 2,552” to 3,182”F (I ,400” to 1,750”C).

Involves the partial oxidation of agent in the presence of steam and air or oxygen to produce a fuel gas, primarily CO,
Gasification units are often vertical shaft reactors operating at pressures from 1 to 30 atm and temperatures from 356” to
3,002”F  (180” to 1,650”C).  Commercial and pilot-scale plants are operational.

A two-step process in which liquid agent is first evaporated by high-temperature [l,292”F (7oO”C)J  steam in the presence
of a moving reactive alkaline  bed and then pyrolyzed at higher temperatures [2,372”F  (1,3OO”C)].  Gasification is rapid and
the products contain mostly CO and H, with trace quantities of light hydrocarbons, such as methane (CH,). The
combustible by-products enter a catalytic converter for oxidation and are polished by a carbon filter.

l



Table A. 1. (Continued)

Catalytic A combustion process in which a fluidized granular solid provides thermal inertia and high heat transfer rates for the rapid
fluidized-bed oxidation of feed material. Combines two thoroughly tested technologies and has achieved commercial status for the
oxidation destruction of hazardous waste.

Molten salt
oxidation

Molten salt oxidation at 1,652” to 1,832”F  (900°  to 1,OOO”C)  is used with air as a medium in which to oxidize mixtures of
combustible materials. Acidic products form salts that dissolve in the molten salt bath. The molten salt is typically a
mixture of sodium carbonate and sodium sulfate.

Catalytic
oxidation

Hydrogenation
process

Technology Process Description

High-temperature, low-pressure oxidation

i
Halogenated volatile organic compound catalytic oxidation units typically consist of a preheater, gas or electric, to elevate
the gas stream temperature to the catalyst working temperature of about 932°F (500°C). Usually used to achieve final
oxidation and cleanup of dilute gas streams.

Other technologies

Carbon bonds with heteroatoms are broken, and the heteroatoms are replaced with hydrogen. Widely used in oil refining
processes to reshape hydrocarbon chains into useful products. Generally operates in the 797” to 896°F (425” to 480°C)
temperature range and wide ranges of pressure from 10 to 100 atm (147 to 1,470 psi), with large excesses of hydrogen.
Requires suitable catalyst.

Reaction with sulfur Organic compounds react with elemental sulfur, either in the vapor phase from 932” to 2,732”F (500” to 1500°C) or in the
(Adams process) liquid phase from 275” to 842°F (135’ to 450°C). A polymeric carbon-sulfur residue is produced along with gaseous and

liquid by-products.
Source: derived from NRC (1993).
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The NRC found that few low-temperature, low-pressure technologies have the
capability to provide for complete chemical agent destruction in a single-step process. Even
fewer technologies could be applied successfully to other elements of the chemical weapons
stockpile. In most cases, application would require a two-step process, combining technologies
in series, to achieve the level of destruction required. An emphasis was placed on the ability of
several of these technologies to detoxify chemical agent, producing products of reduced toxicity
suitable for storage and/or subsequent destruction. Moderate-temperature, high-pressure
oxidation technologies were found to show some potential for chemical agent destruction;
however, the high-pressure environment and corrosive nature of the reactants and products
create confinement and materials selection challenges that would require a substantial
investment in research and pilot plant development. High-temperature and low-pressure
oxidation technology (i.e., incineration) has demonstrated the capability to destroy chemical
agent in a single-step process and broad versatility in dealing with other chemical weapons
stockpile components.

After the commencement of the ATP in August 1994, Science Applications
International Corporation (SAIC) performed an update for the Army on the NRC alternatives
report (SAIC 1995). Table A.2 summarizes SAIC’s assessment at the start of the ATP.

A.32 Summary of Recommendations of the NRC Stockpile Committee

In March 1994, the NRC Stockpile Committee released its report on recommendations
for alternative technologies (NRC 1994b). In deriving its recommendations, the Stockpile
Committee was concerned primarily with the technical aspects of safe disposal operations.
However, the committee recognized that other issues will influence the selection of disposal
technologies, not the least of which are the concerns of citizens who might be affected by these
operations. To learn more of these concerns, the Stockpile Committee and the NRC’s
Alternatives Committee held a public forum in June 1993 to discuss the committee’s criteria for
evaluating alternative technologies, and receive public comments. The major NRC findings and
recommendations were as follows:

0 The baseline system has been demonstrated as a safe and effective disposal process for the
stockpile.

* The development of a successful alternative technology for agent destruction may produce
some reduction in the risks associated with that portion of disposal operations. However,
delays in disposal operations can only increase the already much larger cumulative risk of

0
accidental release from storage.
The committee recommends further study of an enhanced baseline system and of four
alternative technology combinations for agent destruction, all based upon neutralization
(chemical hydrolysis) of the agent as a first step. The four alternatives are
(a) neutralization, followed by incineration-of the hydrolysis products, either on-site or
transported to another liquid incinerator-equipped site; (b) neutralization, followed by wet
air oxidation, followed by biological oxidation; (c) neutralization, followed by supercritical
water oxidation; and (d) neutralization followed by biological treatment.



Table A.2. Applicability of alternate technologies to the disposal of chemical agents (VX, GB and mustard) in the
U.S. Chemical Weapons Stockpile and level of development maturity

Alternative
technology Agent

Capable of destroying”

Metal
Energetic parts Dunnage Lab

Development stat&

Pilot Demo Operating Subject of
plant plant plant survey update

Low-temperature, low-pressure liquid phase detoxification

N u N A
N u N A

Low-temperature, low-pressure liquid phase oxidation
U u N C
N U N C
N N N C
N u N A
N N N A

Moderate temperature, high-pressure oxidation
U N N
U N N A

High-temperature, low-pressure pyrolysis
U Y Y
U Y N
U N N

High-temperature, low-pressure oxidation
N N N
Y U U
U N N A
Y Y Y

Other technologies

Base hydrolysis
Acid hydrolysis

Y
Y

A C
A c

J
J

Ionizing radiation
Chemical oxidation
Ultraviolet light plus ozone
Electrochemical oxidation
Biodegradation

J

A
C

J
J

Wet air oxidation
Supercritical water oqdation

U
Y

c
A C

J
J

Molten metal
Plasma arc
Steam reforming

Y
Y
Y

c
C
C

J
J
J

Catalytic, fixed bed
Catalytic, fluidized bed
Molten salt
Combustion

Y
Y
Y
Y

C
C

C
A A

J

J

N N NHydrogenation Y C J
Reactions with sulfur Y U U U

“Key: Y = Yes; N = No; U = Uncertain.
‘A = Operation with agent; C = Commercial operation for non agent substances
Sowce:  U.S. Army 199.5.

C J
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0 The committee found no feasible alternatives to incineration for energetic or for high-
temperature detoxification of metal parts. Thus, even a successful alternative technology
would affect only agent disposal operations and the associated potential release of either
agent or other pollutants.

In addition, there were specific NRC recommendations pertinent to alternative
technologies:

Recommendation  1. The Chemical Stockpile Disposal Program should proceed
expeditiously and with technology that will minimize total risk to the public at each site.
Recommendation  10. Dispose of energetic materials by incineration.
Recommendation  14A. Neutralization research should be substantially accelerated and
expanded to include field-grade and gelled material as appropriate and the neutralization of
drained containers.
Recommendation  1423.  Neutralization research should be accompanied by preliminary
analyses of integrated systems capable of reducing agents all the way to materials
acceptable for transport or disposal.
Recommendation  I4C. These analyses and research should be conducted in parallel to lead
to the selection of a single system for further development.
Recommendation  15. The Army should continue to monitor research developments in
pertinent areas.
Recommendation  16. Neutralization followed by transport for final treatment should be
examined as an alternative at the Aberdeen and Newport sites. This examination should
include location of acceptable receiver sites and transport routes, and a comparison of costs
and schedules relative to on-site baseline treatment. If favorable results are indicated, the
examination should be expanded as an option to eliminate the liquid incinerator at other
sites. At those locations, on-site incineration of energetic and associated metal parts is still
recommended.
Recommendation  17. Proven alternative technologies, if available without increasing-risk,
should be considered for application on the basis of site-specific assessments.
Recommendation  19. Application of an alternative technology at any site should be
preceded by demonstration of safe, pilot operation. These operations should not be carried
out on a trial basis at storage sites.

A.3.3 Army’s Evaluation of the NRC Recommendations

In April 1994, the Army reported to Congress on its evaluation (U.S. Army 1994) of
the recommendations by the NRC Stockpile Committee. The Army reviewed and considered
each of the recommendations offered by the NRC in their 1994 report. The principal
conclusions reached in that evaluation are disc&ed in the following paragraphs.

The NRC clearly indicated that all proposed changes in the demilitarization program
should be assessed primarily in terms of the impact on total risk. This assessment of risk should
be performed on a site-specific basis to account for the individual features of each site. The
Army is in full agreement with this principle.

The NRC reviewed possible alternatives for the “reverse assembly” portion of the
baseline process and found no acceptable alternative. Similarly, the Stockpile Committee
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concluded that incineration should be utilized for treatment of three of the four major process
streams. The Army’s review of alternatives is consistent with that of the NRC. The Army
agrees with the NRC’s recommendations in this area.

As noted in Sect. A.3.2, the NRC identified several technologies as alternatives to the
incineration technology and made recommendations to the Army for further evaluation (NRC
1994b). Among the NRC’s findings was the recommendation for further study of four
alternative technology combinations for agent destruction, all based upon neutralization
(chemical hydrolysis) of the agent as a first step. The four alternatives were (a) neutralization,
followed by incineration of the hydrolysis products, either on-site or transported off-site to
another liquid incinerator-equipped location; (b) neutralization, followed by wet air oxidation,
followed by biological oxidation; (c) neutralization, followed by supercritical water oxidation;
and (d) neutralization followed by biological treatment.

For the alternative technologies applicable to the stockpile of agent VX at NECD, the
Army has concluded that there is no advantage to the neutralization/ incineration
recommendation of the NRC [see item (a) in the preceding paragraph] and has inserted
neutralization followed by solidification/stabilization into the research and development
program instead. Testing determined that 40-50% of the stabilized material leached from the
matrix. As discussed in Section AS, further evaluation of the technical, cost, and schedule
implications of other post-treatment technologies led the Army to the conclusion that the third
alternative identified by the NRC, namely chemical neutralization followed by supercritical
water oxidation, should be pursued for the NECD stockpile.

Based on the Army’s analysis and evaluation of the NRC technology recommendations,
a two-technology RDT&E program to develop stand-alone neutralization for the VX agent at
Newport (subsequently determined to be followed by supercritical water oxidation as a post-
neutralization treatment technology) and neutralization followed by biotreatment for the
mustard agent at Aberdeen was recommended for implementation.

A.4 THE ALTERNATIVE TECHNOLOGY PROGRAM

The ATP was initiated in August 1994 to evaluate the neutralization based
technologies, neutralization and neutralization followed by biodegradation, as well as to
continue monitoring commercial developments in alternative technologies. According to the
mandate in Public Law 102-484, the ATP has focused on the evaluation of alternative
technologies capable of demilitarizing the agents stored in bulk liquid form inside ton
containers located at the Aberdeen Proving Ground (APG), Maryland, (agent HD) and at the
Newport Chemical Depot (NECD), Indiana (agent VX). The ATP is an aggressive RDT&E
effort being implemented by the Office of the Product Manager, Alternative Technologies and
Approaches (PMAT&A) with support from the-U.S. Army Edgewood Research, Development
and Engineering Center (ERDEC), other government agencies, and support contractors.

Army-sponsored laboratory and bench-scale testing has been performed with munitions-
grade VX at ERDEC and at contractor facilities. Based on these results, PMAT&A selected
neutralization of VX with hot caustic (i.e., sodium hydroxide) followed by post-treatment for
NECD (as discussed in Section AS, the post-treatment for the proposed pilot plant at NECD is
SCWO). The R&D that led to this decision is summarized in this section.
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A.4.1 Alternative Technologies Submitted by Commercial Vendors

In order to ensure that the U.S. Army captured the latest technological developments,
the Army expanded its search for alternative technologies beyond neutralization-based
technologies. The Army published an announcement in August 1995 in the Commerce Business
Daily  (CBD) soliciting concept designs from commercial vendors. The Army also sponsored a
major conference on alternative technologies in Reston, Virginia (U.S. Army 1995).

The CBD announcement requested that industry provide concept design packages for
technologies that are capable of safely demilitarizing the agents and meeting the chemical
demilitarization disposal schedule for the bulk-only sites. The Army received 23 conceptual
design packages in October 1995 in response to the CBD announcement. Eleven packages
received detailed evaluations and twelve packages were eliminated from consideration based on
screening criteria that had been published in the CBD announcement.

A.4.1.1 Screening criteria

Screening criteria were established by the Office of the Program Manager for Chemical
Demilitarization (PMCD) with advice and guidance from other government agencies,
contractors and oversight organizations to ensure alternative technology submissions were
different than the baseline system, met congressional requirements, and had been adequately
tested. The CBD screening criteria specified that a proposed alternative technology:

1. should not resemble incineration (refer to 40 CFR 260.10 where applicable);
2. must meet the requirements of the Chemical Weapons Convention (CWC) in the

development of a process or equipment;
3. must have completed laboratory-scale testing with agent or surrogates;
4. should have data available on performance and destruction efficiency.

A.4.1.2 Evaluation of twelve alternative technology submissions that were
rejected from consideration for failing to meet the screening criteria

Eleven commercial vendors submitted twelve packages for evaluation. Table A.3
identifies the vendors, as well as the criteria against which their submissions were found to be
deficient.

A-4.1.3 Detailed evaluation of eleven alternative technology submissions

The Army considered and evaluated in detail eleven of the designs submitted by private
vendors that did meet the screening criteria. The feasibility and maturity of the designs were
measured according to standards developed by-the Army to encompass considerations of the
NRC and Public Law 102-484.  A brief summary of the detailed evaluations is presented in
Table A.4, as extracted from SAIC (1995).



Table A.3. Evaluation of twelve alternative technology submissions that were rejected for failing to meet the
screening criteria

Company/Submission Rationale  for Rejection a

Howorka Environmental Technology, Howorka B & C, DMI-Project;
Two Packages: a Stand-Alone Neutralization and Separation Process

Global Environmental Solutions, Inc.

RPF Enterprises, Inc.

Howorka Environmental Products

Neway, Inc.

ToxCo,  Inc.
i

Foster Wheeler Environmental Corp.

Foster Wheeler Development Corp.

EO Systems, Inc.

High Voltage Environmental Applications, Inc.

Solarchem Environmental Systems

Failure to Meet Criteria 2, 3, and 4

Failure to Meet Criteria 1, 2, and 3

Failure to Meet Criteria 2, 3, and 4

Failure to Meet Criterion f

Failure to Meet Criteria 2, 3, and 4

Failure to Meet Criteria 1, 2, and 3

Failure to Meet Criteria 3 and 4

Failure to Meet Criteria 2 and 3

Failure to Meet Criteria 2, 3, and 4

Failure to Meet Criterion 2: Referred to the Amy Technology Program for
possible use as an Effluent Treatment Technology

Failure to Meet Criterion 2; Referred to the Amy Technology Program for
possible use as an Effluent Treatment Technology

aScreening Criteria:
(1) Should not resemble incineration (refer to 40 CFR 260.10 where applicable).
(2) Development of process or equipment must meet the requirements of the Chemical Weapons Convention.
(3) Laboratory-scale  testing completed with agent or surrogates.
(4) Data must be available on performance and destruction efficiency.

Source: derived from PMCD 1996a.



Table A.4. Detailed evaluation of eleven alternative technology submissions that did meet screeuing criteria

Company and Proposal/Process Submitted

Allied Research Corporation, Arlnnts  Process

Burns and Roe, STARTECH  Process

Commodore Laboratories, Inc., Nerctralization
Process

Results of Detailed Evaluation of Proposal

Does not meet required engineering maturity; does not meet requirements of the Chemical Weapons Convention

Provides insufficient technical description; no commercial-scale equipment exists

Does not provide minimum process information; small-scale testing does not confirm required levels of agent
destruction; inadequately addresses safety issues

Eco Logic, High Temperature Gas Phase
Reduction Process

Neutralization Followed by General Atomics
Sicpercriticfll  Water Oxidation (SCWO)
(Hydrothermal Oxidation) Process

M4 Environmental Management, Inc., Molten
Metfll Process

I _

Plasma Energy Applied Technology, Inc., Process concept was not as fully developed as competing technologies; application to chemical warfare agents is
(PEAT) Process the very early developmental stage; provides insufficient technological detail

Rust Federal Services, Inc., (Rttst) Molten Salt
Oxidation (MSO) Process

Produces effluents that may have the characteristics of incineration off-gas; no actual bench- or pilot-scale data
available;

AEA Technologies, Electroctwtricaf Oxidarion
Process

One of the most promising and advanced processes for mineralizing HD and VX agents; experience and operations
at the pilot- and commercial-scale level; product effluents should create no problems with facility permitting;,
selected as among three best concepts presented for consideration

Thermatrix, Inc., Therm1  Oxidation Process

Roy F. Weston, Inc., Plasma Arc Process

Presents a demonstrated history of commercial application; adequately addresses concerns in the areas of agent
destruction, worker exposure and safety, completeness of the process, and pilot-scale demonstration; selected as
among three best concepts presented for consideration

Was determined to have a high probability of meeting the Army’s requirements and schedule; SCWO warrants
consideration as a post-treatment method of the product stream from a neutralization process

Adequately and more completely met the major criteria than competing and comparable technologies; process does
not produce a large volume of flue gas; gaseous product is suitable for use as a fuel or chemical feedstock; solid
waste should be acceptable for sale or disposal at a waste site; selected as among three best concepts presented for
consideration

Has present commercial applications for destruction of fumes and process wastes; inadequate detail provided on
how process will handle organophosphate compounds, the reliability of the scrubber system, and process control;
inadequately addresses safety issues

Produces stack effluents with volumes considerably smaller than incineration processes; process is not sufficiently
differentiable from incineration; level of agent destruction is unproven, even in laboratory-scale tests; state of

Source: derived from SAIC (1995).
development is not sufficiently advanced

4
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A.4.1.4 Technologies selected for consideration by NRC

Three of the 11 technology designs submitted by private vendors received strong
recommendations from a knowledgeable panel of reviewers, including professional staff from
PMCD (see Table A.4). The Army concurred with these recommendations and forwarded three
conceptual design packages to the NRC: (a) electrochemical oxidation (AEA Technologies),
(b) high temperature gas phase reduction (ELI Eco Logic International, Inc.), and (c) molten
metal (M4 Environmental L.P.).

Other recommendations were made by the panel. The conceptual design package
submitted by General Atomics (SCWO) was specifically recommended for consideration as au
effluent treatment process following the Army’s stand-alone neutralization or neutralization
followed by biodegradation processes. Two other effluent treatment technologies were also
referred to the neutralization/biodegradation program-W oxidation (Solarchem) and electron
beam (High Voltage Environmental Applications).

A.4.2 Alternative Technologies Subjected to Detailed Consideration and Evaluation

The Army ATP evaluated the viability of two neutralization processes and the three
alternative technologies submitted by commercial vendors (Eco Logic, AEA Technologies, and
M4 Environmental) that were recommended for further testing and review (see Sect. A.4.1.4).
Each of the three commercial vendors was required to prepare concept design packages and
supply agent test data at their own expense as part of the evaluation. Each firm has completed
tests using actual chemical agents. M4 Environmental, Inc. used 0.34 L of agent, Eco Logic
used 3 L, and AEA Technology at Porton Down in the United Kingdom used 30 L. Each
vendor was also required to submit a schedule for completion of the demilitarization at NECD.

The NRC and U.S. Army Materiel Systems Analysis Activity (AMSAA) have also
assessed these technologies (see Sects. A.4.3 and A.4.4, respectively). The subsections that
follow describe the alternative technologies that were under consideration for demilitarization
of chemical agents at NECD at this stage of the ATP.

A.4.2.1 Baseline incineration (U.S. Army)

In this process, the chemical agent is destroyed in a liquid incinerator. The exhaust
from the incinerator flows to an afterburner to ensure complete destruction of the agent. The
exhaust gases are then scrubbed by a pollution abatement system prior to the release to the
atmosphere.

A.4.2.2 Neutralization followed by treatment and disposal (

Neutralization is accomplished by a hydrolysis reaction of the nerve agent VX with
sodium hydroxide followed by further post-treatment. This neutralized mixture would either be
treated on-site or shipped off-site for commercial post-treatment at a treatment, storage and
disposal facility.
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A.4.2.3 Electrochemical oxidation (AEA Technologies)

In this process, agent is introduced into a continuous batch reactor using an
electrochemical cell of nitric acid and silver to attack the agent, resulting in oxidized species.
This technology uses recovery operations to recycle process chemicals, thus leaving a Iiquid
waste stream.

A.4.2.4 High temperature gas phase reduction (Eco Logic)

In this process, steam and hydrogen break carbon bonds and the excess hydrogen bonds
with heteratoms and replaces the heteratoms with hydrogen, thereby destroying the agent. This
basic process is widely used in commercial oil refinement processes to reshape hydrocarbon
chains into useful products.

A.4.2.5 Molten metal catalytic extraction process (M4 Environmental)

This process is based on the high-temperature pyrolysis of both organic and inorganic
elements. The VX molecules are thermally decomposed in the presence of molten metal at
1600” to 1700°C to small molecules or atoms. Wastes are primarily a gas stream of nitrogen,
hydrogen, and carbon monoxide and a solid slag.

A.4.3 Evaluation of Alternative Technologies by the NRC

The NRC’s committee on Alternative Chemical Demilitarization Technologies has
evaluated the processes identified in Sect. A.4.2 and has issued a report on its findings (NRC
1996). The report specifically focuses on destruction of the site-specific inventories of APG and
NECD. The NRC was not asked to compare the alternative technologies to the baseline
incineration process, nor was it asked to consider the applicability of the technologies to
stockpile inventories at sites other than APG and NECD.

The NRC’s study was comprehensive. The committee received a detailed briefing from
the Army and the commercial vendors who had proposed alternative disposal technologies. The
NRC committee also met with members of the public near APG and NECD. The results of the
preliminary accident hazard assessment of each technology were made available to the
committee, as well as the technical results on small-scale testing of the vendor’s technologies
using actual chemical agents.

The NRC committee developed a set of evaluation criteria to focus on characteristics
that differentiate among the alternative technologies with respect to: process performance and
engineering; concerns about safety, health, and the environment; and the implications of the
preceding factors in regard to the time required to complete the destruction of the stockpiles.

The NRC study concluded that memberzof the communities  near APG and NECD do
not want treaty deadlines or legislative schedules to drive decisions on technology options;
however, those people do want the site-specific stockpiles to be destroyed as quickly as
possible. The NRC study recognized public opposition to incineration and the desire for an
acceptable alternative.

The NRC observed that all of the alternative technologies are of moderate to high
complexity. While components of each of the alternative processes were considered standard

.
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and proven, none of the alternatives was considered to be an off-the-shelf solution for use as an
agent destruction process. Nevertheless, all of the alternative technologies appear to be viable
in regard to obtaining RCRA permits.

For the agent VX at NECD, the NRC committee concluded that chemical neutralization
followed by off-site treatment and disposal has the following advantages:

. Among the alternatives reviewed by the NRC, neutralization has the largest-scale
successful demonstration with actual agent.

* The required equipment has been proven through extensive use in industrial processes
similar to those proposed for use in agent destruction.

* The principal unit operations are independent batch processes that do not require elaborate
safety interlocks.

* Because the process involves batch processing of liquids, “hold-and-test” analyses to
determine batch composition can be readily preformed at several points in the process.

* The process is performed at low temperature and near-atmospheric pressure; the hazard
inventory in general is low.

* The selection of materials of construction (for the neutralization reactor) appears to be
straightforward.

* No step in the process involves combustion; therefore, no combustion products are emitted.

However, one uncertainty was noted in regard to the appropriate disposal method for VX
hydrolysate (i.e., the end product of the chemical neutralization of agent VX) due to its
potential toxicity.

The NRC recommended pilot-scale testing of VX neutralization and additional
investigation into the appropriate treatment and disposal of VX hydroiysate from chemical
neutralization. If successful off-site treatment of VX hydrolysate could not be confirmed by
appropriate treatability studies, and if successful on-site treatment of VX hydrolysate with
existing commercial processes could not be demonstrated, then the NRC study recommended
pilot-scale testing of the AEA electrochemical oxidation process for agent VX at NECD.

A.4.4 Evaluation of Alternative Technologies by the AMSAA

The AMSAA evaluated the processes identified in Sect. A.4.2 and issued a report on its
findings (AMSAA 1996). The areas addressed in the study include process operability
(technical characteristics), process capability and throughput, safety (worker and public),
environmental permitting, cost, and schedule.

The AMSAA study concluded that while none of the alternative technologies are as
technically mature as the baseline incineration process, all have the potential to destroy the
NECD (and APG) inventories with comparable safety and with costs and schedules comparable
to or better than the baseline process. - -

The AMSAA identified no technical impediments to prevent any of the technologies
from achieving an acceptable level of safety. The AMSAA concluded that all of the alternative
technologies have less risk in obtaining the necessary permits than baseline incineration,
primarily due to the demonstrated negative public opinion about incineration. When the
AMSAA adjusted the projected schedules to account for potential risk-induced delays in design,
operability, and permitting, none of the alternative technologies were predicted to meet the
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December 2004 stockpile destruction deadline. However, no technical impediments were
identified that would prevent any of the alternative technologies from potentially destroying the
NECD (and APG) stockpiles by December 2004.

The AMSAA study recommended consideration of the M4 Molten Metal process as the
preferred disposal process for the agent VX at NECD based primarily on cost. However, in a
subsequent evaluation, AMSAA reported that SCWO was a viable post-treatment technology
(AMSAA 1997).

A.43 Evaluation of Alternative Technologies by the PMCD

The PMCD evaluated the processes identified in Sect. A.4.2 and issued a report on its
findings (PMCD 1996b). The evaluation was conducted by a team of subject matter experts
(SMEs) selected from Army organizations and outside contractors. The evaluation followed a
structured approach, developed by a team of decision analysts, based on commonly used
decision analysis techniques. This structured approach provided a framework by which the
SMEs could consider the multiple, and often interrelated, criteria involved in the decision. The
evaluation was designed to focus the effort on those criteria that were the most important, as
well as to minimize subjectivity and bias.

Overall, the SMEs ranked the baseline incineration process highly in all areas except
environmental impact. This finding reflects the relatively high maturity of the incineration
process as a technology for destruction of chemical agent, the safe operating experience with
chemical weapons destruction at pilot- and full-scale facilities, and the extensive level of safety
review to which the baseline process has been subjected.

The SMEs noted that the principal weakness of the baseline process is the relatively
high level of public opposition to incineration. Because public opposition may delay the
permitting process or effectively prevent the required permits from being issued, the SMEs
concluded that incineration may not be a viable option at either APG or NECD.

In regard to the alternative chemical disposal processes for destruction of agent VX at
NECD, the SMEs recommended neutralization followed by off-site shipment for treatment and
disposal. Both the Eco Logic process and the M4 Molten Metal process were noted as having
advantages in some areas over the recommended neutralization technologies.

A-4.6 Preliminary Risk Assessment for Alternative Technologies

Mitretek performed a Preliminary Risk Assessment of the options under consideration
in 1996 by developing failure modes and effect analyses for each alternative technology
(Mitretek 1996). The baseline incineration process was not part of their assessment. Few
serious safety risks were identified for any option, and none was identified that could not be
mitigated to acceptable levels through design modification. Therefore, the safety issue relates
primarily to potential cost and schedule impa&%f  safety-related design modifications. The
potential for design modifications is related to the level of chemical demilitarization design
maturity and related commercial or chemical demilitarization experience. The MITRETEK
assessment is qualitative in nature because of the design immaturity of the alternatives. The
MITRETEK assessment can be summarized as follows:
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Few serious worker safety risks were associated with process failure modes. All
identified risks could be mitigated through design modification.
Public health risk resulting from process failure modes was negligible.
Risk to public health as a result of external events, such as earthquakes or airplane crashes,
is similar for all alternative technologies. Under the worst-case scenario, there could be as
many as 48 fatalities in the vicinity of NECD.
These results were driven by the amount of agent involved in the process. All alternative
technologies (and the baseline) propose to have no more than 500 gal of agent in holding
tanks at any one time.
There was a varying level of uncertainty relative to the level of design and understanding
of the CSDP safety design requirements.
The Army’s neutralization with off-site shipment has the most mature process and facility
design (60% design level) and has incorporated CSDP safety requirements to the greatest
extent, followed by the M4 catalytic extraction process (35 % design).
The Eco Logic and AEA processes were less mature (20% design), and limited
information regarding facility design had been developed.
More detailed process and design information was needed for all the alternative
technologies to assess long-term risk to human health and the environment. Successful
operation and functioning of the containment and mitigation features of each alternative
technology would preclude the release of chemicals into the environment outside of the
facilities.
The chemical and process condition hazards for the Eco Logic and M4 catalytic extraction
process were generally greater than for the other options. Specifically referenced was the
risk of a fire/explosion because of the presence of flammable gases in the process. Mitretek
recommended a fire hazard analysis be conducted when their designs are more mature to
determine the probability and consequences of fires and explosions.

A . 5 SELECTION OF A POST-TREATMENT TECHNOLOGY FOR BULK VX
AGENT

As noted above, the ATP developed and obtained data supporting the destruction of agent
VX from the neutralization process and the three vendors. The data were evaluated by three
independent groups and two customers (Indiana Citizen’s Advisory Committee and the Project
Manager for Chemical Stockpile Disposal). All of the independent groups reported that none
of the technologies evaluated were unable to safely destroy the agent. As described in section
A.4.3, the National Research Council recommended neutralization followed by off-site
treatment as its preferred option. Failing the ability to treat hydrolysate off-site, the NRC
recommended using the AEA technology as theprimary agent destruction process. AMSAA,
as described in section 4.4.4, recommended the M4 process to destroy the agent on the basis of
cost. The Core Evaluation Team recommended neutralization followed by either on- or off-site
treatment. The Indiana CAC stated a preference for neutralization followed by on-site disposal
and M4. The PM CSD recommended neutralization followed by off-site treatment with on-site
treatment as a back-up.

Essentially, all of the evaluators and customers recommended or expressed confidence in
neutralization. The low pressure/low temperature, batch operations addresses most of the issues
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expressed by the public and evaluators regarding safety, health, and the environment.
However, none of the evaluators were asked to consider an on-site post-treatment technology
for the VX neutralization process.

Selection of SCM

A.5.1 .l History

Water and caustic chemistry VX neutralization process options were pursued from the
laboratory testing in late 1994 through the Mettler and chamber testing in 1995. In late
November 199.5, offsetting advantages and disadvantages were identified for both VX water
and VX caustic neutralization reactions. On-site biodegradation was not being considered due
to consistently poor test results. Stabilization of a solidified hydrolysate stream was an on-site
post treatment option. Shipping hydrolysate to an unspecified Treatment, Storage, and Disposal
Facility (TSDF) was an off-site post treatment option. During this period, the VX/water
hydrolysate could not be shipped to other locations for treatability testing which severely
restricted investigation of post treatment options for the VX/water reaction products.

A.5.1.2 Additional technologies

As discussed in Sect. A-4.1.4, in August 1995, the U.S. Army advertised in the
Commerce Business Daily for technologies that were sufficiently developed to be alternatives to
incineration for destruction of HD stockpiles at Aberdeen, Maryland and VX stockpiles at
Newport, Indiana. The U.S. Army evaluated and selected several technologies for further
consideration from those submitted in response to their advertisement.

The technologies selected as potentially effective for both agent and hydrolysate
treatment were:

* Catalytic Extraction Process (CEP)/M4 Environmental Management, Inc. (M4
Environmental)

* Gas-Phase Hydrogen Reduction /Eco Logic International, Inc.
* Silver (II) Electrochemical Oxidation/AEA Technology plc (AEA)

The technologies selected as potentially effective for hydrolysate treatment were:

* Supercritical Water Oxidation (SCWO)/General Atomics (GA)
0 UV OxidationSolarchem Environmental Systems (Solarchem)
0 Electron Beam Treatment.

The following discussion provides the Army’s %onale  for rejecting all post-treatment
technology options except SCWO.

A.5.1.3 UV oxidation and stabilization

The treatability tests by Solarchem in January 1996 utilizing UV Oxidation for the
hydrolysate required extensive dilution and a large number of units to achieve destruction. The



stabilization testing of hydrolysate conducted through March 1996 at Southwest Research
Institute (SwRI) was not successful because 40 to 50% of the organophosphate constituents
leached out of the solidified hydrolysate.

A-5.1.4 Off site wastewater treatment

In April 1996, it was decided to investigate and adopt, if appropriate, off site treatment
of the hydrolysate. This procedure added calcium hypochlorite (bleach) followed by shipment
to the DuPont Chambers Works industrial wastewater treatment facility. A series of
experiments investigated the effects of this bleach addition and the ability of the DuPont facility
to treat hydrolysate quantities representative of full-scale plant operations. The results of these
experiments were discouraging, and treatability studies using other technologies were renewed.

A.5.1.5 Renewed hydrolysate treatability testing

The technologies selected for renewed tests were based on ratings by the blue ribbon
technology selection committee in late 1996 (NRC 1996). Electron beam technology was
eliminated based on immaturity and UV/Oxidation was eliminated due to its poor destruction in
earlier tests.

The four treatment technologies selected for testing were:

0 Catalytic Extraction Process (CEP)/M4  Environmental Management, Inc.
* Gas-Phase Hydrogen Reduction/Eco  Logic International, Inc.
* Silver (II) Electrochemical OxidationlAEA  Technology plc
* Supercritical Water Oxidation/General Atomics

The treatability studies included tests to demonstrate destruction of sample quantities of
VX/NaOH hydrolysate provided by the Program Manager for Applied Technologies and
Approaches (PMAT&A),  sampling and analysis to quantitatively determine the effectiveness of
the process, and preparing a mass balance for the test results. These data were used to prepare
a mass balance, simplified process flow diagram (PFD) and an order of magnitude cost estimate
for a full-scale facility to treat 30,560 pounds of VX/NaOH hydrolysate per day which results
from processing 10,000 pounds of agent VX per day.

General Atomics (GA) was selected as the SCWO vendor because its concept design
had been favorably reviewed by the blue ribbon technology selection committee in late 1996.
Additionally, GA offered an existing facility capable of processing the quantity of hydrolysate
necessary to demonstrate handling of the salt formed in the SCWO reactor when the organics
are destroyed to the required level.

A treatability study for the Silver (II) Electrochemical Oxidation was not performed
with hydrolysate but included tests to evaluate effects of salt on the electro-chemical cells.
These results were considered along with the results from other Silver (II) tests involving
treatment of VX agent at Porton Down.

Finally, the Army’s ATP conducted a treatability study which evaluated five
technologies consisting of those submitted by the three vendors, electrochemical oxidation and
SCWO. The principal conclusions from the evaluation (SWEC 1996) of the above treatability
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studies performed between June and August 1996 were that each technology was capable of
reducing the thiols and organic compounds containing the carbon phosphorus bond in the
VX/NaOH hydrolysate by at least 99% and that SCWO was the most suitable of the
technologies for destroying hydrolysate. The evaluation also identified challenges facing each
post-treatment technology if selected for further research, development, and demonstration.
The challenges facing SCWO, including the need for confirmatory testing performed at the
operating conditions proposed for full-scale operation and integration of solids handling and
demonstration of long term corrosion resistance under operating conditions, were considered
substantially less than those facing the other alternative post-treatment technologies (SWEC
1996). The study concluded that SCWO was the most suitable for destroying VX hydrolysate
(SWEC 1996). The ATP, then requested the NRC and AMSAA to evaluate neutralization
followed by SCWO. Both organizations stated that the process was viable.

Other factors supporting the selection of SCWO were:

. the existence of multiple potential SCWO vendors,

. the research base at national laboratories and academic institutions,

. the completeness of the destruction,

. the suitability of the process to the aqueous stream.

Therefore, SCWO was selected for further testing.

A.5.2. NRC Evaluation of SCWO

The Army asked the National Research Council (NRC) to evaluate whether
supercritical water oxidation (SCWO) is an effective and appropriate means of eliminating
hazardous or toxic organic constituents in VX hydrolysate for ultimate disposition. The report
outlines the elements of the proposed neutralization/SCWO technology, evaluates the results of
ongoing SCWO tests, and makes recommendations concerning aspects of the technology that
require further development (NRC 1998). The scope of the evaluation did not include
evaluations of other potential technologies or management options for the VX hydrolysate.
Summary findings of the NRC study included:

0 criteria for process destruction efficiency and final disposal standards have not been
established

. additional development and pilot-scale testing of SCWO technology will be necessary to
ensure sustained, reliable operation of a full-scale integrated treatment system

* despite some factors that may create difficulties in sustaining system performance (e.g.,
large quantities of insoluble salts; unexpected fluctuations in temperature, pressure, and
salt expulsion from the SCWO reactor; high levels of corrosion and erosion of
materials of construction in the reactor liner and pressure let-down valves; and lack of
sustained performance and reliability of the pressure let-down system), the NRC
believes that a SCWO system for the treatment of VX hydrolysate with sustained
performance can be achieved with additional development and testing

. because the understanding of fundamental processes is limited and the process
operational data and experience are sparse, empirical design and engineering judgment
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will be required for the selection of a prudent scale for development prior to full-scale
demonstration
although preliminary data indicate that certain noble metals, such as platinum and gold,
may have acceptable properties, the data currently available are insufficient for the
selection of materials of construction
process monitoring and control strategies for the management of salts within the SCWO
reactor and the destruction of the organic constituents of the hydrolysate have not been
demonstrated.

In addition to these findings, the NRC study made a number of recommendations, as listed in
summary form below:

. a pilot-scale SCWO process facility with the critical characteristics of the full-scale
design should be constructed and operated to further define operating characteristics
and demonstrate sustained continuous operation of the process

. testing of materials of construction should be carried out as necessary to finalize the
selection of materials for critical components, including the SCWO reactor and the
pressure let-down system

. flexibility and redundancy of critical components should be incorporated into the design
of the full-scale system to allow for uncertainties about ,me basis for scale-up and
operation

* the Army should make provisions for targeted research and development to resolve
problems identified during pilot-scale testing and the full-scale implementation of
SCWO technology

. requirements for process destruction efficiencies and final disposal standards for all
effluent streams from SCWO treatment should be clearly defined to ensure that the final
design meets regulatory standards.

As outlined below, many of these findings and recommendations are currently being pursued
by the Army.

A-5.3. Status of SCWO Testing

Follow on testing of the SCWO technology was performed in February 1997 by GA to
confirm the conclusions reached in the August 1996 tests. The confirmatory testing used
apparatus partially modified to address the problems found during the August 1996 tests.
Evaluation (SWEC 1997) of the February 1997 tests concluded that SCWO is effective and
suitable for the treatment of VX/NaOH hydrolysate confirming earlier conclusions (SWEC
1996).

Tests at a commercial evaporator vendoi;were performed to verify that the non-organic
salts in the SCWO effluent could be removed so that the recovered water could be reused in the
process. These tests also determined that the evaporator could produce a salt suitable for
disposal.

The confirmatory testing evaluation (SWEC 1997) included a review of the available
materials data to support selection and sizing of liner materials for a full-scale facility. This
review determined that material corrosion data were needed.
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to:
Additional SCWO testing was planned in parallel with the confirmatory testing at GA

* determine destruction kinetics in SCWO
. review alternate approaches to SCWO such as catalysts for applicability to VX

hydrolysate
* identify potential issues relating to full-scale performance of the NECDF SCWO

installation
* perform materials of construction (MOC) testing.

A survey of candidate testing organizations indicated capability from:

* Eco Waste Technology (EWT)/University of Texas (UT)
0 Massachusetts Institute of Technology (MIT)
* Sandia National Laboratory (SNL)
* Los Alamos National Laboratory (LANL)
* Idaho National Engineering and Environmental Laboratory (INEEL)
0 Stanford Research International (SRI)
0 Battelle Pacific Northwest National Lab (PNNL),

A request for proposal (RFP) was issued to all and responses were received from
ET/UT, SRI, LANL, INEEL, and SNL. LANL and MIT both declined because of other
priorities within their respective organizations. PNNL elected not to respond to the RFP due to
conflict of interest concerns as stated in its letter dated January 21, 1997.

EWT/UT responded with a proposal to address the destruction kinetics of SCWO,
electing to utilize methyl phosphonic acid (MPA) rather than hydrolysate. EWT stated that
neither its commercial unit at Huntsman Chemical nor its pilot unit at the University of Texas
could test with hydrolysate. ET was, therefore, awarded a contract to provide surrogate (MPA)
destruction data over the temperature range of interest to corroborate the MPA destruction
reported in the GA test. The EWT tests have been completed utilizing a bench scale reactor.
The data indicate that MPA is the most refractory constituent in hydrolysate, but that it can be
destroyed in a defined range of temperature and residence time (University of Texas at Austin
1997).

SRI responded with a proposal to test the benefits of a catalyst with a small batch
reactor system, and a contract to do so was placed with SRI. The SRI process offered the
potential for hydrolysate of destruction at lower temperatures through the addition of sodium
carbonate. Destruction at lower temperatures could reduce design requirements for a full-scale
facility and potentially provide an alternative design. The SRI tests have been terminated
because the initial results were inconclusive and showed no benefit to be gained from the
addition of sodium carbonate (SRI Final RepoftTOctober  19, 1997).

Sandia National Laboratory responded with a proposal to test utilizing their transpiring
wall reactor scheme. A review was made of a test report (Sandia Report, SAND
96-8255*UC-702, September 1996) of results for the application of the transpiring wall reactor
to smokes and dye feeds. This report presented the most up-to-date results using this type of
reactor. It indicated that, even with transpiration cooling, some salt deposition occurred on the
reactor walls with a feed containing only 5 % dye. This caused concern that corrosion
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mechanisms similar to those on a solid wall reactor were present and brought into question the
benefit of the transpiring wall reactor if the same materials issues would need to be addressed.
Hence, it was decided not to pursue testing of the transpiring wall.

PNNL indicated they had the capability to perform tests to treat hydrolysate at a scale
similar to tests performed at GA. PNNL declined responding to the RFP due to concerns that
testing could jeopardize future business development opportunities. PNNL has recently notified
the U.S. Army that they no longer have contractual concerns and are interested in performing
tests. Stone and Webster has reviewed the capability of PNNL equipment to perform testing
under the conditions required for hydrolysate treatment. It has been determined that the PNNL
equipment is not capable of the pressure and temperature operating regime required for
application and no testing is planned utilizing that equipment.

A.6 CURRENT PROGRAM STATUS

Numerous technologies have been evaluated in detail to determine their potential
viability for demilitarization of chemical agents stored in bulk (ton) containers at APG,
Maryland, (agent HD) and NECD, Indiana (agent VX). The review and analysis by the NRC,
AMSAA, and the Army’s subject matter experts of the acceptability of these technologies is
discussed in detail in Sects. A.4.3, A.4.4, and A-4.5, respectively.

The Army evaluated the findings of the NRC report (NRC 1996), the AMSAA report
(AMSAA 1996),  and the SME report (PMCD 1996b) in conjunction with other independent
evaluations of the alternative technologies, the preliminary hazard analysis (Mitretek 1996);
and reports prepared by the PMCD Public Affairs Offrce regarding public opinion. The Army
has also obtained input on alternative technologies from the Indiana and Maryland Citizens
Advisory Commissions.

The Army’s decision process for alternate technologies involves three distinct phases,
each of which includes the compilation of studies and experimental evidence to support a
specific decision (or “milestone”). These “milestones” are formalized within the Army system
by the issuance of letters from the appropriate level of command to the executing officer. For
the Ah Tech program, the first “milestone” occurred with the Congressional directive in Public
Law 102-484 to study and evaluate technological alternatives to incineration. In January 1995,
the Army initiated Technical Feasibility Testing (TFT), which is synonymous with laboratory
and bench-scale testing, for the VX neutralization technology. Based on the results of the
laboratory and bench-scale tests, a Milestone I/II decision was reached in January 1997 to
pursue pilot testing of the neutralization technology. The two letters on display in Appendix A
of the EIS represent the Milestone I/II decision.

During the next phase of decision making, Production Prove-out Testing (PPT), which
is synonymous with pilot-plant shakedown testing, and Production Qualification Testing (PQT),
which is synonymous with pilot-plant demonstration testing, will be conducted. Based on the
results of the proposed pilot testing, the Army anticipates that a Milestone III decision can be
reached by April 2004, at which time the Newport neutralization facility will either be or not
be selected for use in destroying the entire inventory of agent VX currently stored at NECD.

Accompanying any Milestone III decision to use neutralization in place of incineration
will be a response to the language in Public Law 102-484  that requires the Secretary of the
Army to issue a determination that (1) the alternative technology is capable of completing all
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necessary destruction and demilitarization operations by the 2004 deadline and (2) significantly
safer and equally or more cost-effective than the incineration process.

In early 1997, the Under Secretary of Defense for Acquisitions and Technology (see
Exhibit A. 1) and the Assistant Secretary of the Army for Research, Development and
Acquisition (see Exhibit A.2) authorized the PMCD to undertake the steps necessary for pilot
testing of the neutralization-based alternative technologies at APG and NECD. This
authorization included the directive to prepare environmental impact analyses-in accordance
with the National Environmental Policy Act and Army Regulation 200-2-to evaluate the
proposa1 to construct and operate pilot test facilities to demonstrate the neutralization processes
for the APG and NECD stockpiles, where the post-treatment technologies are biodegradation
and SCWO, respectively. The evaluations leading to the selection of SCWO as the post-
treatment technology for the bulk VX agent at NECD, the NRC’s evaluation of SCWO, and the
current status of SCWO testing are discussed in Sect. AS.

\
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EXHIBIT A. 1

THE UNDER SECRETARY  OF DEFENSE
3010 DEFENSE PENTAGON

WASHINGTON, O.C. 20301-3010

ACCI”ISrrlON  AND
lw3tNOLcJGI

tiMORANDUM FOR SECRETARY OF THE ARMY w tl;-711997.
ATTN: ACQUISITION EXECUTIVE

SUBJECT: Authorization for Further Planning Steps for the Proposed Implementation of
Alternative Technology Pilot Plants at Newport, Indiana, and at Aberdeen Proving
Ground, Maryland.

I authorize the Army to prepare an environmental impacts analysis of the proposal to
construct pilot plants to demonstrate the neutralization (hydrolysis) process alternative
technologies followed by either on-site or off-site post treatment for nerve agent at Newport,
Indiana and for mustard at Aberdeen Proving Ground, Maryland I request the Army program
the necessary funds to construct the pilot plants and to take the necessary steps to obtain
construction permits under the Resource Conservation and Recovery Act (RCRA) from the State
of Indiana and from the State of Maryland to construct such pilot plants. In addition, I request
the Army conduct efXuent  toxicity tests to assure that the safety of the effluent from the proposed
pilot plants after post-treatment will be thoroughly considered in the decision whether to proceed
with construction and operation of the proposed pilot plants.



EXHIBIT  A.2

n DEPARTMENT OF THE ARMY
OFFICE OF THE ASSISTANT SECRETARY

RESEARCH DEVELOPMENT AND ACCXJISITION
103 ARMY PENTAGON

WASHINGTON OC 203104103

MEMORANDUM FOR PROGRAM MANAGER FOR CHEMICAL
DEMILITARIZATION, ABERDEEN PROVING
GROUND, MD 210105401

SUBJECT: Authorization for Further Planning Steps for the Proposed
Implementation of an Alternative Technology Pilot Plant at Newport,
Indiana

The Defense Acqusition  Executive (DAE) has approved subject Army
recommendation (enclosure) as reviewed by the Overarching Integrated Product
Team (OIPT). Through the decision process, the OIPT has reviewed the
following documents and recommendations:

a. Review and Evaluation of Alternative Chemical Disposal
Technologies, National Research Council, September 1996.

b. Analysis of Army’s Chemical Demilitarization Alternative Technology,
U.S. Army Materiel Systems Analysis Activii, October 1996.

c. Alternative Technology Program Evaluation Report, U.S. Army
Program Manager for Chemical Demilitarization (Draft), September 1996.

d. Recommendation on Alternative Technology for Newport, Indiana,
U.S. Army Program Manager for Chemical Demilitariiation,  November 5, 1996.

These Documents and recommendations support pilot demonstration and
further evaluation of Neutralization (hydrolysis) Process Alternative Technology
followed by either on-site or off-site post treatment, as a potential disposal
technology for unitary chemical agent stockpile sites with bulk storage
containers only. Based on these documents, OIPT review and DAE approval, I
authoriie the Army to:

a. Prepare, in accordance with the National Environmental Policy Act
(NEPA) and the Army Regulation 220-2, Environmental Effects of Army Action,
an environmental impacts analysis of the proposal to construct a pilot plant to
demonstrate the neutralization (hydrolysis) process atternative technology
followed by either on-site or off-site post treatment for nerve agent at Newport,
Indiana. - -
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b. Program the necessary funds to construct a pilot plant to demonstrate
the Neutralization (hydrolysis) Process Alternative Technology followed by either
on-site or off-site post treatment for nerve agent at Newport, Indiana.

c. Take the necessary steps to obtain a construction permit, under the
Resource Conservation and Recovery Act (RCRA) from the State of Indiana to
construct the necessary facilities for pilot demonstrating the Neutralization
(hydrolysis) Process Alternative Technology followed by either on-site or off-site
post treatment for nerve agent at Newport, Indiana.

d. Conduct effluent toxicology testing for neutralization as required by
DOD regulations and applicable state requirements. The results of this testing
will be incorporated into the environmental impacts analysis prepared in
accordance with NEPA for this proposed project. All Army and DOD
environmental and safety offices will be given an opportunity to review and
comment on the NEPA documentation prior to a final decision on whether to
implement pilot demonstration of the Neutralization (hydrolysis) Process
Alternative Technology at Newport, Indiana.

Gilbert F. Decker
Assistant Secretary  of the Army

(Research, Development and Acqusition)

Enclosure



APPENDIX  B

SCOPING FOR THIS ENVIRONMENTAL  IMPAC STATEMEN

This appendix summarizes the environmental issues identified by the public during the
scoping process for the Newport Chemical Agent Disposal Facility (NECDF) enviromnental
impact statement (EIS). The comment period was initiated with the publication in the Federal
Register of a Notice of Intent to prepare the NECDF EIS (62 Fed. Regist.  30315),  which
solicited written comments on the proposed project. In addition, a public scoping meeting was
held in Clinton, Indiana (Vermillion County), on June 30, 1997, to provide a forum for
individuals and organizations to offer oral comments on the proposed action. The oral and
written comments offered by the public during the scoping period assisted in the identification
of the important environmental issues and concerns deserving detailed analysis in the EIS.

B. 1 BACKGROUND

In January, 1988, a public hearing was held in Vermillion County, Indiana, to discuss
the Army’s Final Programmatic Environmental Impact Statement concerning the disposal of
agent stored at multiple sites around the country. Four years later, a public scoping meeting
was held in Vermillion County concerning the preparation of a site-specific environmental
impact statement on disposal of agent stored at NECD. In both meetings, large numbers of
community members attended, made statements, and queried Army representatives. The
dominant concern expressed at both events had to do with the safety of the disposal process and
how it might affect nearby residents. Among the specific issues raised were the proximity of
the proposed disposal site to neighboring towns and schools, the possible effects of natural
disasters on plant operations, the training of on-site personnel, the adequacy of emergency
management procedures, and the feasibility of shipping the agent off-site (Ace-Federal
Reporters, Inc. 1988; Ace-Federal Reporters, Inc 1992).

In the spring and summer of 1994, staff from Battelle Pacific Northwest Laboratories
conducted interviews and focus group discussions with people living in the area surrounding
NECD as part of a larger effort to assess community views at all potential disposal sites. The
researchers concluded that, in general, NECD was held in high regard by community
members, many of whom were proud of its role in the national defense effort. Many local
residents expressed trust and confidence in the Army, although others reported being shocked
upon learning that VX had been manufactured at the depot decades earlier. During the late
1980s there had been a high level of concern in the community over the Army’s plans to
incinerate VX on-site, but the Battelle researche%  reported that community concern appeared to
have waned over time. However, some community residents suggested that the lack of apparent
concern could reflect the fact that the Army had taken no disposal-related actions for several
years and might not indicate a genuine lack of community interest (Battelle Pacific Northwest
Laboratories 1994).

B-l



B-2 Consfrucfion and Pilot  Testing of the NECDF

Indiana, like several other states, has a Citizens’ Advisory Commission (CAC) that was
created by the Army to provide input on state and local concerns regarding the proposed
chemical stockpile disposal program. The Indiana CAC has nine members, seven from the area
surrounding NECD and two state officials. The Indiana CAC has always been very concerned
with protecting the safety of Indiana residents and has expressed serious reservations
concerning the proposed incineration plan. Recently, the CAC chairman voiced the
Commission’s support of chemical neutralization pilot testing (Indiana Citizens’ Advisory
Commission 1997).

t

B.2 PUBLIC SCOPING MEETING AND ORAL COMMENTS

Twenty-four citizens registered their attendance at the scoping meeting one June 30,
1997, and two attendees offered comments on the proposed facility. One speaker indicated that
any proposed uses of the NECDF after destruction of the chemical agent should be presented to
the public for consideration and discussion. The other speaker felt that the health and safety of
the public and the facility workers should be the first considerations in the design, construction,
and operation of the proposed facility.

B.3 WRITTEN COMMENTS

One of the speakers at the public scoping meeting also submitted a written comment. It
reiterated the commentor’s concern regarding potential future uses of the proposed facility and
the proposed site: Any planned future uses of the facility and land should be presented to the
public for comment, and comments should be solicited at not only the local level but also the
regional and state levels.

B.4 RELATED SCOPING ACTIVITIES

In conjunction with the planning and evaluation stages of chemical agent demilitarization
programs at Newport and other installations (e.g., Aberdeen Proving Ground in Maryland), the
Army has pursued related activities that are required before the construction of the disposal
facilities. These actions include preparation of the permit and permit modification applications
required by the Resource Conservation and Recovery Act, the Clean Air Act, and the Clean
Water Act. During these activities, the Army has noted any public concerns or comments that
were expressed in those forums. Also, public comments on the Chemical Stockpile Disposal
Program in general and on incineration in particular were evaluated for their applicability to
this EIS. The following outline summarizes the’65mments  received during these public
involvement activities that were reviewed for their applicability to the proposed NECDF.
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I Risks associated with disposal options compared with continued storage
- quantity and condition of stockpile
- failure of the Johnston Atoll Chemical Agent Disposal System facility to achieve a

destruction efficiency of 99.9999% in the metal parts incinerator
- transporting the stockpile as an interim safety measure
- types and adequacy of monitoring
- integrity of storage containers
- types and hazards of nonstockpile chemical materiel onsite  (e.g., buried chemical

warfare materiel, former production facilities)
- stockpile risks in the context of other activities and materials onsite
- existing security measures are inadequate, making the stockpile vulnerable to

sabotage or acts of terrorism
. Accidents

- proximity of public facilities such as airports
- need for indoor storage of stockpile
- nearby population

* Socioeconomic impacts and community  issues
- public opposition to hazardous waste incinerators
- public perception of the adequacy of the institutional structure to protect their

safety
- federal agency and Department of Defense attention to affected communities
- need to institutionalize active, meaningful public involvement
- providing assistance to citizens advisory commissions
- involving the public in the decision making process rather than simply measuring

public reaction to selected disposal option
- employment
- impacts on local infrastructure, public services, tourism, property values, and

quality of life
- socioeconomic differences among the counties most affected by the facility
- importance of the installation’s role in the social and economic development of the

region
- adequacy of existing emergency planning and preparedness capability in the

community
- cost of the proposed action and alternatives
- environmental justice (locating the incinerator in an area that may not have the

social, political, and financial resources to oppose it effectively)
. Emergency planning and preparedness measures

- onsite  and offsite
- public notification systems
- evacuation of the surrounding area-would be impossible

t
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.

Ecology
- nature, extent, and environmental impacts of existing contamination
- transport and migration pathways for onsite contaminants (for both stockpile and

nonstockpile chemicals and for both normal and nonroutine events)
- environmental impacts of routine base operations
- impacts on local agriculture
Water quality
- deposition of emissions on nearby surface water bodies (e.g., Wabash River)
- solubility of agent and contaminants
Noise
- from existing operations and from construction and operation of the incinerator

facility
Air quality
- quantity and components of emissions from incinerator
- existing air quality (poor, would be further degraded by incinerator emissions)
- nonattainment areas
- “synergistic effects” of incinerator emissions and existing air pollutants, especially

during inversions
Human health
- need for site-specific risk and exposure assessment
- evaluation of the non-lethal health effects of incineration
- health effects of existing onsite contamination
- properties and effects of agents
- regional cancer rates are high and would increase with incinerator emissions
- health risk studies should include infants and young children
Alternative demilitarization technologies
- need for increased research into alternatives
- reliability of data supporting safety of incineration
- all alternatives need to be considered (e.g., burial/entombment)
- more rigorous and extensive research needed on neutralization and biodegradation,

possibly resulting in its selection as the preferred option for destruction of chemical
agent

- dependability and reliability of incineration
Cost of incineration facility
- unjustifiable cost compared with other alternatives
- unjustifiable for “temporary” facility
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APPENDIX  C

SUMMARY  OF SUPPORT  STUDIES
L

The analyses in this EIS are supported by numerous studies, including several
investigations and evaluations as to the applicability of alternative disposal technologies for the
bulk agent VX stored at the Newport Chemical Depot (NECD) in Indiana. These support
studies include the following:

1. NRC (National Research Council) 1993. Alternate Technologies for the Destruction of
Chemical Munitions and Agents, National Academy Press, Washington, D.C.

The Committee on Alternative Chemical Demilitarization Technologies of the NRC,
meeting in 1992 and early 1993, collected and studied information on alternative and
supplemental technologies and reported their findings in June 1993. The NRC identified
technologies as alternatives to the baseline (incineration) technology that they considered
appropriate for further evaluation by the Committee on Review and Evaluation of the Army’s
Chemical Stockpile Disposal Program (known as the “Stockpile Committee”).

The NRC grouped the alternative technologies considered into six categories based on
process operating conditions and types of reactions involved. The operating conditions span the
ranges of low, medium, and high temperatures and low and high pressures. Reaction types
include hydrolysis, oxidation, hydrogenation, pyrolysis, and reaction with sulfur. These
categories represent a broad spectrum of processes, some of which have been studied only in
the laboratory and some of which are in commercial use for destruction of hazardous and other
wastes. The NRC determined that no alternative technology was sufficiently mature so that it
could be implemented to meet the Congressionally mandated disposal deadline of
December 3 1, 2004.

2. NRC (National Research Council) 1994. Recommendations for the Disposal of Chemical
Munitions and Agents, National Academy Press, Washington, D.C.

In March 1994, the NRC’s Stockpile Committee released its report on
recommendations for alternative technologies. In deriving its recommendations, the Stockpile
Committee was concerned primarily with the technical aspects of safe disposal operations.
However, the committee recognized that other issues will influence the selection of disposal
technologies, not the least of which are the concerns of citizens who might be affected by these
operations. To learn more of these concerns, the-Stockpile Committee and the NRC’s
Alternatives Committee held a public forum in June 1993 to discuss the committee’s criteria for
evaluating alternative technologies, and receive public comments. Based on the resulting
criteria, the NRC evaluated the alternative technologies. The major NRC fmdings and
recommendations were as follows:

C-l



c-2 Construction and Pilot Testing of the NECDF

The baseline (incineration) system has been demonstrated as a safe and effective disposal
process for the stockpile.
The development of a successful alternative technology for agent destruction may produce
some reduction in the risks associated with that portion of disposal operations; however,
delays in disposal operations can only increase the already much larger cumulative risk of
accidental release from storage.
The committee recommended further study of an enhanced baseline system and of four
alternative technology combinations for agent destruction, all based upon neutralization
(chemical hydrolysis or solvolysis) of the agent as a first step. The four alternatives are
(a) neutralization, followed by incineration of the hydrolysis products, either on-site or
transported to another liquid incinerator-equipped site; (b) neutralization, followed by wet
air oxidation, followed by biological oxidation; (c) neutralization, followed by supercritical
water oxidation; and (d) neutralization followed by biological treatment.

U.S. Army 1994. U.S. Army’s Alternative Demilita&ation  Technology Report for
Congress, Program Executive Officer-Program Manager for Chemical
Demilitarization, Aberdeen Proving Ground, Md., April.

In April 1994, the Army reported to Congress on its evaluation (U.S. Army 1994) of
the recommendations by the NRC. The Army reviewed and considered each of the
reconunendations offered by the NRC in their 1994 report. The NRC clearly indicated that all
proposed changes in the demilitarization program should be assessed primarily in terms of the
impact on total risk. This assessment of risk should be performed on a site-specific basis to
account for the individual features of each site. The Army is in full agreement with this
principle.

The NRC recommended neutralization followed by either incineration, wet air
oxidation and biological processing, supercritical water oxidation, or biological processing as
the four candidates for research. The Army has concluded that there is no advantage to the
neutralization/incineration combination and has inserted stand-alone neutralization into the
research and development program instead.

Based on the Army’s analysis and evaluation of the NRC technology recommendations,
a two-technology program to develop stand-alone neutralization and neutralization followed by
biotreatment was developed and was recommended for implementation.

. NRC (National Research Council) 1996. Review and Evaluatio A~emative  Chemic
Disposal Technologies, National Academy Press, Washington,

The NRC’s committee on Alternative Chemical Demilitarization Technologies has
evaluated selected alternative technologies and issued a report on its findings (NRC 1996). The
report specifically focuses on destruction of the site-specific, bulk inventories of agent HD at
Aberdeen Proving Ground (APG) in Maryland, and at the Newport Chemical Depot (NECD)
in Indiana. The NRC was not asked to compare the alternative technologies to the baseline
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incineration process, nor was it asked to consider the applicability of the technologies to
stockpile inventories at sites other than APG and NECD.

The NRC’s study was comprehensive. The committee received a detailed briefing from
the Army and the three commercial vendors who had proposed alternative disposal
technologies. The NRC committee also met with members of the public near APG and NECD.
The results of the preliminary accident hazard assessment of each technology were made
available to the committee, as well as the technical results on small-scale testing of the vendor’s
technologies using actual chemical agents.

The report makes specific recommendations were made for the APG and NECD
stockpiles. For the agent HD at APG, the NRC committee concluded that neutralization
followed by biodegradation surpasses the other technologies with respect to NRC’s evaluation
criteria. Biodegradation at off-site treatment and disposal facilities was identified in the report
as the most attractive of the neutralization configurations presented for review. For the agent
VX at NECD, the NRC committee concluded that chemical neutralization followed by off-site
treatment and disposal has the same relative advantages as for neutralization of agent HD at
APG. However, one uncertainty was noted in regard to the appropriate disposal method for VX
hydrolysate (i.e., the end product of the chemical neutralization of agent VX) due to its
potential toxicity.

The NRC recommended pilot-scale demonstration of neutralization of agent HD at
APG. The NRC also recommended pilot-scale testing of VX neutralization and additional
investigation into the appropriate treatment and disposal of VX hydrolysate from chemical
neutralization.

5. AMSAA (U.S. Army Materiel Systems Analysis Activity) 1996. Summary Report:
Technical and Economic Analysis Comparing Alternative Chemical Demilitarization
Technologies to the Baseline, Vol. 1, special Publication No. 75, AMSAA, Aberdeen
Proving Ground, Md.

The AMSAA has evaluated the same processes as the NRC and issued a report on its
findings. The areas addressed in the study include process operability (technical
characteristics), process capability and throughput, safety (worker and public), environmental
permitting, cost, and schedule.

The AMSAA study concluded that while none of the alternative technologies is as
technically mature as the baseline incineration process, all have the potential to destroy the
APG and NECD inventories with comparable safety and with costs and schedules comparable
to or better than the baseline process.

The AMSAA identified no technical impediments to prevent any of the technologies
from achieving an acceptable level of safety. When the AMSAA adjusted the projected
schedules to account for potential risk-induceddelays in design, operability, and permitting,
none of the alternative technologies were predicted to meet the December 2004 stockpile
destruction deadline. However, no technical impediments were identified that would prevent
any of the alternative technologies from potentially destroying the APG and NECD stockpiles
by December 2004.

The AMSAA study recommended consideration of neutralization followed by
biodegradation as the preferred disposal process for the agent HD at APG. A chemical
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extraction, molten-metal process was recommended as the preferred disposal process for the
agent VX at NECD. This combined option reduces the overall risk, while providing significant
cost savings. The AMSAA also found that this option provides a great deal of flexibility, since
two separate technologies would be carried forward for further development.

. PMCD (Program Manager for Chemical Demilitarization) 1996. Alternative
Technology Program Evaluation Report (Draft), 9 September 1996, PMCD, Aberdeen
Proving Ground, Md.

I The PMCD also evaluated the same processes and issued a report on its findings. The
evaluation was conducted by a team of subject matter experts (SMEs) selected from Army
organizations and outside contractors. The evaluation followed a structured approach,
developed by a team of decision analysts, based on commonly used decision analysis
techniques. This structured approach provided a framework by which the SMEs could consider
the multiple, and often interrelated, criteria involved in the decision. The evaluation was
designed to focus the effort on those criteria that were the most important, as well as to
minimize subjectivity and bias.

The SMEs noted that the principal weakness of the baseline (incineration) process is the
relatively high level of public opposition to incineration. Because public opposition may delay
the permitting process or effectively prevent the required permits from being issued, the SMEs
concluded that incineration may not be a viable option at either APG or NECD.

In regard to the alternative chemical disposal processes, the SMEs found that, for
destruction of agent HD at APG, neutralization followed by biodegradation is the preferred
technology. For destruction of agent VX at NECD, the SMEs recommended neutralization
followed by off-site shipment for treatment and disposal.

7. MITRETEK 1996. Preliminary Risk Assessment of Alternative Technologies for
Chemical Demilitarization, 96WOOOOO23, May.

MITRETEK performed a Preliminary Risk Assessment of the alternative technologies
by developing failure modes and effect analyses. The baseline incineration process was not part
of their assessment. Few serious safety risks were identified for any option, and none was
identified that cannot be mitigated to acceptable levels through design modification.

The MITRETEK assessment is qualitative in nature because of the design immaturity of
the alternatives. The key findings of the MITRETEK assessment can be summarized as follows:

Few serious worker safety risks were associated with process failure modes. All identified
risks could be mitigated through design modification.
Public health risk resulting from process failure modes is negligible.

0 The Army’s neutralization/biodegradation and neutralization with off-site shipment have the
most mature process and facility designs (60% design level) and have incorporated CSDP
safety requirements to the greatest extent.
More detailed process and design information is needed for all the alternative technologies
to assess long-term risk to human health and the environment. Successful operation and
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functioning of the containment and mitigation features of each alternative technology would
preclude the release of chemicals into the environment outside of the facilities.
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APPENDIX D

ENDANGERED AND THREATENED SPECIES

This appendix provides information on the potential impacts of the proposed action and
alternatives on endangered and threatened species and critical habitat listed by the federal
government. It includes copies of letters sent to the U.S. Fish and Wildlife Service (FWS)
requesting information needed to prepare a Biological Assessment (BA) and their responses
(Exhibits D. 1 through D.9), as required by Section 7 of the Endangered Species Act.

D.l CONSULTATION IN ACCORDANCE WITH THE FEDERAL
ENDANGERED SPECIES ACT OF 1973.

In conjunction with the preparation of this EIS, and in accordance with Section 7 of the
Endangered Species Act of 1973, as amended, a biological assessment (BA) has been prepared
by the Army (see Exhibit D. 10). The BA describes the methods, results, and conclusions of
the analysis of the potential impacts to federally protected species and habitat within 100 km
(62 miles) of Newport Chemical Depot (NECD) for the proposed action, construction and pilot
testing of the Newport Chemical Agent Disposal Facility (NECDF). The BA has been
submitted to the U.S. Fish and Wildlife Service (FWS) for review with a request for
concurrence with its conclusions.

Information on proposed and listed threatened and endangered species, and on proposed
and designated critical habitat that could occur within 100 km (62 miles) of NECD, has been
requested during various stages of planning over a period of several years, most recently in
August of 1997 (Exhibits D.3, D-4, and D.6). Responses (Exhibits D. 1, D.2, DS, D.7, and
D. 8) state that a total of 13 endangered or threatened species may be present: one mammal,
one bird, nine freshwater mussels, and two plants (see Exhibit D.9 for list and status). There is
no critical habitat for any of these species within the 100~km (62-mile) zone.

D. 2. CONCLUSIONS FROM THE BIOLOGICAL ASSESSMENT

Effects to bald eagles or Indiana bats from facility construction are considered unlikely.
Bald eagles, if present, are too distant to be directly affected by construction activities. Effects,
if any, of loss of potential Indiana bat foraging habitat should be minimal due to the small
acreage that would be removed, as well as the availability of other existing habitat and
maturing new foraging habitat. Similarly, no effects on these species from routine facility
operations are expected due to low toxicity and to low potential for bioaccumulation of effluent
constituents.

Threatened plant species are too distant fPism NECD to be affected by construction or
routine operations. If an accident involving an atmospheric release were to occur, however,
whether during continued storage (the no-action alternative) or during operation of the
proposed pilot plant (the proposed action), threatened or endangered terrestrial species could be
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adversely affected. The extent of potential effects would depend, in part, on me meteorological
conditions at the time of the accident and the amount of agent released.

In part because of their considerable distance from the proposed NECDF, endangered
mussels are unlikely to be adversely affected by either construction, routine operations, or
accidental releases of VX agent under the proposed action. Under the continued storage (no- S
action) alternative, however, the “worst case” accident involves a potentially greater quantity of
agent VX released into the atmosphere than the “worst case” accident associated with pilot test
operations. Thus, a greater probability exists that endangered mussels could be harmed by
continued storage accidents. \

As long as storage of the VX agent stockpile continues, there is a small probability of an
accidental release and the associated potential for adverse effects on threatened and endangered
species. With initiation of test operations, the possibility of an accidental release associated with
the pilot tests would be added to this storage-associated threat. Once pilot testing is completed,
the magnitude of potential effects from accidents to threatened and endangered species would
be reduced by the destruction of about one third of the NECD stockpile. In addition, successful
demonstration of the ability of the NECDF to safely dispose of VX agent would contribute in
the long run to destruction of the remainder of the NECD stockpile. Consequently, the potential
for accidents to adversely affect threatened or endangered species is assumed to be greater for
continued storage than for the proposed action to pilot test the neutralization/supercritical  water
oxidation technology.



EXHIBIT D.l

t

United epartment of the
FISH.%ND  WILDLIFESERVICE

BLOOMINGTON FIELD OFFICE (ES)
620 South Walker Street

Bloomington, Indiana 47403-2121
(812) 334-4261 FAX 334-4273

October 28, 1997

Hr. Harry Quarles, Ph.D.
Environmental Sciences Division
Post Office BOX 2008
Oak Ridge, Tennessee 37831-6036

Dear Mr. Quarles:

This is in response to your letter dated August 19, 1997, requesting updated
information regarding the potential occurrence of critical habitat and/or Federally
endangered and threatened species within 100 km of the Newport Chemical Depot
(Depot), Newport, IN for preparation of an environmental impact statement for
construction of a facility to pilot test a chemical agent neutralization process.
The site is located in Vermillion County, Township 16 North, Range 9 West, Section 4
of the Dapa Quadrangle.

These comments have been prepared under the authority of the Fish and Wildlife
Coordination Act (16 U.S.C. 661 et. seq.) and are consistent with the intent of the
National Environmental Policy Act of 1969, the Endangered Species Act of 1973, and
the U. S. Fish and Wildlife Service's Mitigation Policy.

Any Covenant Not To Sue (NTS) for natural resource damages granted by the State of
Indiana under its Voluntary Remediation Program (VRP) would not represent nor
perhaps encompass the position of the federal natural resource trustees under
Section 122(j) of the Comprehensive Environmental Response, Compensation and
Liability Act .of 1980 (CRR!XA) as amended. This letter does not represent formal
review of this on projeCt by the Department of the Interior (DOI) and therefore,
this in no way should be construed to represent a position as to whether or not a
CNTS for natural resource damages to federal trust resources would be appropriate.

THREATENED AND ENDANGERED SPECIES

The 100 km area described in your letter is within the range of the Federally
endangered Indiana bat (Hyotis sodalis), fanshell mussel (Cyprogenia stegaria),
clubshell mussel (Pleurobema  clava), and the Federally threatened bald eagle
(Haliaeetus Leucocephalusf.

There are several nesting, as well as wi*e$ng, records for the bald eagle within
the area of interest. Furthermore, the Wabash River throughout Parke, Vermillion.
Fountain, and Warren Counties is considered a primary wintering area for eagles in
Indiana. Bald eagles nest in close proximity to lakes, rivers. or reservoirs. They
construct their nests near habitat ecotones, such as lakeshores, rivers, and timber
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2.

management areas (clearcuts or selective cuts). Tolerance of human activity during
the nesting season has been variable, but, ideally, human disturbance of eagles
should be avoided. The bald eagle's food base from the watershed includes carrion,
waterfowl, and especially fish. The nest mentioned in the March 30, 1992 letter to
Ms. Monica Satrape, has never been used (John Castrale,  IDNR, pers. comm.).

There are two known Indiana bat maternity colonies within the Depot boundaries. TEQ
first colony's roost tree is in the north central portion of Section 6 (Township 16
North, Range 9 West); the second colony was found in the southwest quarter of
Section 3. The bat uses woodlands during the summer when maternity colonies utilize
trees with loose bark for nesting. These bats forage primarily over wooded stream
corridors, although they have been collected in grazed woodlots, mature deciduous
forests, and pastures with trees. We recommend that the EIS addrQss.any potential
i.mpacts  (i.e. disturbance from construction activities)'to  the bats and roost trees
that might occur as a result of project plans.

Finally, with regards to the two mussel species, the closest records occur in
Tippecanoe County.

The National Wetland Inventory (NWI) map indicates that there are no wetlands in the
immediate vicinity of the construction project; however, there may be riverine;
palustrine, forested: palustrine, unconsolidated; palustrine, scrub-shrub: and
palustrine, emergent wetlands within the area interest. Water and other habitat
resources of palustrine wetlands are attractive to numerous wildlife species,
including birds and bats. In particular, migratory birds such as wood ducks (Aix
sponsa), mallards (Anas placyrhynchos), and tree swallows (Tachycineta  bicolor) will
utilize open-water wetlands and are subject to potential impacts from contaminants.
We recommend that project plans be designed to avoid impacts to the wetland habitat,
particularly regarding contamination,

Contamination from this site may migrate to nearby wetlands, waterways, or other
areas of ecological significance. Pathways of migration may include leachate/ground
water, surface water, and sediment. Under conditions that allow certain
contaminants to accumulate in waterways, aquatic organisms can bioaccumuLate these
elements ; consequently, elevated or toxic concentrations may be reached. We
recommend chat monitoring efforts address the potential for off-site migration of
any possible contaminants.

The information provided does not include concerns for other wildlife resources.
Therefore, we recommend that you also contact the Indiana Department of Natural
Resources. Division of Nature Preserves, and Division of Fish and Wildlife
concerning possible State-listed species and other resource concerns. Their
addresses are:

Indiana Department of Natural Resources
Division of Nature Preserves
002 West Washington, Rm W267
Indianapolis, Indiana 46204

Indiana Department of Natural Resources
Division of Fish & Wildlife
b02 West Washington, Rm W273
Indianapolis, Indiana Ir6204



EXHIBIT D.l (continued)

We appreciate the opportunity to comment at this early stage of project planning.
If we can be of further assistance please contact Robin KcWflliams of my staff at
(812) 334-4261 ext. 207.

cc: Dfrector,  Indiana Division of Fish and Wfldlffe, Indianapolis. IN
Katie Smith. Division of FFsh and Wildlife, IDNR, Indianapolis, IN
IDNR, Division of Nature Preserves, Indianapolis. IN
Jim Smith, IDEM, Indianapolis, IN
Wayne Faatz, IDNR, Indianapolis, IN
IDEM, Emergency Response, Indianapolis, IN

--
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EXHIBIT D.2

States Department of the

FISH AND WILDLIFE SERVICE
Rock island Field Otlice (ES)

4469 - 48th Avenue Conrt
Rock Island, Illinois 61201

Tel: 309/793-5800  Fax: 30917934804

September 2, 1997

Mr. Harry Quarles, Ph.D.
Environmental Science Division
Oak Ridge National Laboratory
P.O. Box 2008
Oak Ridge,  Tennessee 3783 l-6036

Dear Mr. Quarles:

We have reviewed your August 19, 1997, request for updated information regarding
threatened and endangered species within the project area for the proposed incineration facility
at Newport Army Ammtmition  Plant and have the following comments.

After reviewing the September 23,  1992,  letter on this subject, only the following corrections
are indicated. The endangered Indiana bat (Myotis so&!&)  is listed as currently distributed in
Vermilion County, Illinois. The bald eagle (ffakeetuv kucocephalrcs)  is now listed as
threatened rather than endangered. No other changes are indicated.

These comments provide technical assistance only and do not constitute the report of the
Secretary of the Interior on the project within the meaning of Section 2(b) of the Fish and
Wildlife Coordination Act, do not fulfill the requirements under Section 7 of the Ikdangered
Species Act, nor do they represent the review comments of the U.S. Department of the
Interior on any forthcoming environmental statement. Thank you for the opportunity to
provide comments early in the planning process. If you have any additional questions or
concerns, please contact Heidi Woeber of my staff.

Sincerely,

-- ” Supervisor

D:\WOIWElDI\OP.NL



EXHIBIT D.3

OAK RIDGE NATIONAL LABORATORY
MANAGED BY LOOW(HEED  MMmN  ENERGY RESEARCW CORPORI\TION PNONE: (423) 241-2412
FOR ME U.S. DEPARTh4EKFOF  ENERGY FAX (423)  S76-SS43

Em& k@Oom.gcw

August 19, 1997

Mr. David Hudak
US. Fish and Wildlife Service
Bloomington Field Office
620 South Walker Street
Bloomington, Indiana 47403

Dear Mr. Hudak:

The U.S. Department of the Army is preparing an environmental impact statement (EIS) for
construction of a facility to pilot test the neutralization process as a potential disposal technology
for VX chemical agent stored at the Newport Chemical Depot, in Newport, Indiana. In order to
prepare the ecological resources section of the EIS for the Army, I am requesting updated
information about terrestrial and aquatic species of plants and animals listed or proposed to be
listed as endangered or threatened which may be present within 100 km of the site.

Your office has provided information on the species within 100 km of the site in letters of July 11,
1986, and March 30, 1992. Both letters and a map showing the area of concern are enclosed. I
am interested in learning of 1) any additional species that may have been listed, or proposed for
listing as threatened or endangered, 2) any changes in the listing status of species previously
identified, and 3) the presence of any critical habitat which may have been designated within the
100 km zone since the previous information was provided. I understand that a recent survey has
documented the presence of a colony of the endangered Indiana bat (Myotis sodalis)  on the Depot.

Thank you. If you have any questions please call me at (423) 241-2412.

Harry Quaries. Ph.D.
Environmental Sciences Division

Enclosures
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EXHIBIT D.4

OAK RIDGE NATIONAL LABORATORY
MANAGED BY LOXHEEl  MARl!N  ENERGY RESEhFiCH  CORPORITON
FOR ME U.S. DEPAFITIIN  OF ENERGY

August 19, 1997

Mr. Richard Nelson
U.S. Fish and Wildlife Service
Rock Island Field Office
4469 48th Avenue Court
Rock Island, Illinois 61201

Dear Mr. Nelson:

The U.S. Department of the Army is preparing an environmental impact statement (EIS) for
construction of a facility to pilot test the neutralization process as a potential disposal technology
for VX chemical agent stored at the Newport Chemical Depot, in Newport, Indiana. In order to
prepare the ecological resources section of the EIS for the Army, I am requesting updated
information about terrestrial and aquatic species of plants and animals listed or proposed to be
listed as endangered or threatened which may be present within 100 km of the site.

Your office provided information on the species within 100 km of the site in a letter of September
24, 1992. A copy of the letter and a map showing the area of concern are enclosed. I am
interested in learning of 1) any additional species that may have been listed, or proposed for listing
as threatened or endangered, 2) any changes in the listing status of species previously identified,
and 3) the presence of any critical habitat which may have been designated within the 100 km zone
since the previous information was provided. I understand that a recent survey has documented
the presence of a colony of the endangered Indiana bat (Myoiis sodalis) on the Depot.

Thank you. If you have any questions please call me at (423) 241-2412.

Harry Quarles, Ph.D.
Environmental Sciences Division

Enclosures

c



EXHIBIT DS

United States  Department  of the Interior &g-MICA-
FISH AND WLDLIFE SERVICE
Rock Island Field Office (Es)
4469 _ 48th Avenue Court
Rock Isiand.Illinois612O1

-Illi I

309/793-5800

September 24, 1992

Ms. Virginia R. Tolbert
Environmental Analyses Section
Environmental Sciences Division
Oak Ridge National Laboratory
P-0. Box 2008
Oak Ridge, Tennessee 37831

Dear Ms. Tolbert:

This is in response to your request of August 28, 1992, for
information relative to federally listed threatened and
endangered species adjacent to the proposed incineration facility
at Newport Army Ammunition Plant. We understand that the U.S.
Department of the Army is currently preparing an environmental
impact statement (EIS) for the construction of the incineration
facility for disposal of chemical agents and munitions at the
Newport Army Ammunition Plant.

In accordance with Section 7(c) of the Endangered Species Act of
1973, as amended, we are providing the following list of
endangered or threatened species that may be present in the area
of the proposed action. Should the project site contain any
habitat similar to that described below, it may be necessary to
conduct a survey to determine the presence of the listed species.
Should a listed species be found to occur on site, and the
proposed project may affect it, the Federal agency responsible
for actions authorized, funded, or carried out in furtherance of
the construction project must enter into formal consultation with
the U.S. Fish and Wildlife Service and prepare a Biological
Assessment.



EXHIBIT D.5 (continued)

with respect to federally listed threatened or endangered
species, the site is within the range of four federally listed
species:

Common Scientific
Classification mbitat countvm

Endangered Caves and State- Indiana Mvotig
Riparian wide bat
Habitat

Endangered

Threatened

Threatened

Wintering

Virgin
prairies

Wet
grassland

Moultrie, Bald
Jasper eagle leucocm

F o r d Mead's
milkweed Yiisr

Iroquois Eastern Platanthcra
prairie
fringed
orchid

The endangered Indiana bat (w m) is listed as
statewide in distribution, and it frequents the corridors of
small streams with well devaloped riparian woods, as well as
mature upland forests during the summer months. St winters in
caves and abandoned mines. The only Critical Habitat listed for
this species in Illinois is the Blackball nine on Pecumsaugen
Creek in LaSalle County. If the project site contains any
habitat that fits the above description, it may be necessary to
conduct a survey to determine the presence of the bat. If the
species is present, it must not be harmed, harassed or disturbed.
If suitable habitat exists on the site, no trees may be cleared
between the dates of May 1 and August 31.

The endangered bald eagle (ww) is listed as
wintering in Moultrie and Jasper Counties, Illinois, primarily
along large rivers. During the winter, this species feeds on
fish in the open water areas created by dam tailwaters, in the
warm water effluents of power plants of municipal and industrial
discharges, or in power plant cooling ponds. It roosts at night
in large trees adjacent to the river. There is no Critical
Wabitat designated for this species in Illinois and the only
restrictions that apply to the eagle are that it not be harassed,
harmed or disturbed when present.

Wead's milkweed (mu) is listed as threatened in
Ford County, Illinois. It typically occurs in mesic to dry-mesic
tallgrass prairies. There is no Critical Habitat designated for
this species in Illinois. Federal regulations prohibit any
commercial activity involving this species or the destruction,

2



EXHIBIT DS (continued)

malicious damage or removal of this species from Federal land or
any other lands in knowing violation of State law or regulation,
including State criminal trespass law.

The eastern prairie fringed orchid (B m) is
listed as threatened in Iroquois County, Illinois. It occupies
wet grassland habitats. There is no Critical Habitat for this
species in Illinois. Federal regulations prohibit any commercial
activity involving this species or the destruction, malicious
damage or removal of this species from Federal land or any other
lands in knowing violation of State law or regulation, including
State criminal trespass law.

With respect to federal wildlife refuges, there are currently no
wildlife refuges located in the Illinois portion of the area of
concern. There are, however, numerous wetlands which are
delineated on U.S. Fish and Wildlife Service National Wetland
Inventory (NWI) maps currently available for that region. Due to
the number of counties involved, it would probably be most
expedient for your agency to obtain the necessary WWI maps
directly from the following address:

U.S. Department of the Interior
Fish and Wildlife Service
National Wetlands Inventory
9720 Executive Center Dr.
Suite 101 Monroe Bldg.
St. Petersburg, FL 33702.

These maps are available on a scale of 1:24,000, and have the
same quadrangle name as the geographically corresponding U.S.
Geological Survey topographic map of the same scale.

We also recommend that you contact the Illinois Department of
Conservation regarding more detailed species and habitat location
information, which may be of more use to you later in conducting
a biological assessment of the area of concern. The address is
provided below:

Illinois Department of Conservation
Division of Fisheries/Wildlife Resources
600 North Grand Avenue West
Springfield, Illinois 62702.

Because this request for information precedes specific
construction/operational plans for the proposed facility, and
detailed project plans should be available at a later date and
incorporated in the EIS, we cannot make a determination at this
time as to whether there may be adverse impacts to Federal
trustee resources either during the incinerator facility
construction period or as a result of the operational facility.

3
- -
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EXHIBIT D.5 (continued)

These comments are provided as technical assistance only and do
not represent the position of the Fish and Wildlife Service or
the Department of the Interior on the project, or on'any pending
or forthcoming permits or environmental documents that may be
required.

Please contact Melanie Young of this office if you should have
any additional questions.

MY:jp

,



EXHIBIT D.6

OAK RIDGE NATIONAL LABORATORY WST  OFFICE BOX 7.008
U‘NlGlD  IV urlm* UAIKRA LNLlW S’IITE~S.  tw. OM RIDGE.  TENNESSEE 3783,
FOR n4E “3. DEI*“TuENT  or LNr”*I

August 28, 1992

Mr. Richard Nelson, Supervisor
U.S. Fish and Wildlife Service
Rock Island Field Dffkx (ES)
4469 48th Ave Court
Rock Island. Illinois 61201

Dear Mr. Nelson:

The U.S. Department of the Army is preparing an environmental impact
statement (EIS) for construction of an incineration facility at Newport Army
Ammunition Plant (NAAP) for disposal of chemical agents and munitions. The
water used by this project will be withdrawn from the existing Ranney wells
located adjacent to the Wabash River. In order to prepare the ecological
resources section of the EIS, we are requesting updated information about
terrestrial and aquatic species of plants and animals listed or proposed to be
listed as endangered, threatened. candidate, or of special concern which may
be present within the Illinois portion of a 100 km radius of the site.

The Indiana field office provided informatii on Federally l&ted species  for the
programmatic  EIS for disposal of the exk&ng  U.S. chemical agent stockpile and
updated information has been requested from that office for the State of Indiia.
A copy of their July 11, 1986 letter and a map showing the area of ooncem  are
enclosed for your information. The location of threatened and endangered
species, critical habitat, and important wetlands within the Illinois portion of the
lOO-km zone around NAAP would be most beneficial in assessing the potential
for impacts and the continued applicability of the programmatic EIS.

Thank you for your assistance. If there are questions, please contact me at
(815) 574-7268  or FTS 624-7266.

Sincerely,

Virg%a  R. Tolbert,  PhD
Environmental Analyses Section
Environmental Sciences Division

--
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EXHIBIT D.7

i

-=
United States Department  of the Interior u,&-?a

-.
FISHANDWILDLIFESERVICE -I

BLOOHINGTON  FIELD OFFICE (ES) I (I
718 North Walnut StreetI\ RI:ll.> RErnR nr Bloomington. Indiana 67404

(812) 331-0261 FAX 3344273

Karch 30, 1992

HS. Monica Satrape
Chemical Demilitarization (SAIL-Pm-N)
Aberdeen Proving Ground, Maryland 21010-5601

Dear HS. Serape:

This regards a Februery  13. 1992 Federal Regrister  Notice of Intent to prepare ark
EnvlrorrPent81 Impa% Statement (EIS) for the construction and operation of the
chemical agent disposal facility at the Newport Army Ammunition Plant, Indiane.

This letter has been prepared under the authority of the Fish end Wildlife
Coordination Act (16 U.S.C. 661 et seq.) and is consistent with the intent of the
Nation81 Environmental Policy Act of 1969. the Endangered Species Act of 1973, and
the U.S. Fish end Wildlife Servica's  Mcigation  Polfcy.

Tho proposed project is vichfn the range of tbo Fe&rally endangered Indiana bat
umb!!&hsodalfr)a and Federally endangered bald eagle (m ~ueoce~).
Recently, we were informed by the Indiana Department of Natural Resources (IDNR)
that s pair of bald eagles heve built a neat on the Wabash River 8cross from Newport
Army Ammunition Plant property. The EIS should &dress any potential impacts (i.e.
disturbance from construction activities) to these birds that might result from this
project.

If you heve any questions regarding these comments, or require further technfcal
assistance. plsue contact Dan Sparks of my staff at (812) 3344265.

Sincerely Yours

&
David C. Xudak
Supervisor

CC: Regional Director, Ffsh and Wtldlffa Service, Iwin Cities, XN
IDNR, hitchall, IN (Castrale)

- -

i



EXHIBIT D.8

United States  Department  of the I~t~~or

Dr. bYrena  L. siq.1
mvf?errnntAl  .sciemes uivisicn
Oak Sldga National  Latcmtol).
Post of‘iw  Rex  x
Oak Rid+,  TWSWSW  311331

mar Dr. Sfs81: .

his letter is in respxzso  to your !tay 21, 1336  ruaest  for: infcnvtion  on
md8rq8red spciu.  wildlife usa azcu. and utLux%  for w in ycux
prtparatfon  of a ~~ramatic  envi:xcmtal  icpxt  fu-t (ZI.5)  for tm .
dizasal of cfwrriai  *San’;  832 mnirim. ‘We will h provldiiq  you infoutim
for the Stat8 of Idiw as our F!!imal  OZia  3as ruiqmd idividti  field
offices  t!! respm3ibiliq  fcr raspx:ing to ryurru SUC!I as years. b you
nmntioned  in ymrlettu, the infonutiu. scwgt:is vary UuwIve~  rher*ior.,
we hsvlr  limited  w reapma for wildlife *xu ueaa ud utlmzls  to papr amas
CS?&. every counq in Indiana has UPI arus the ua b&atJnt to y131 fclz
of fish ox wildllfr. If you  nr! mot*  spcific  infoa~tion  than Y u*
orovi&ing,  p1un  mntAct us d1rut1y.

Ymr 3x3~ MC 8dditiowl  infonvtion inliate  tJut+  uwpt for a f9u counties in
mxtrem  nort5eut*r3 Indian,  virr;rll;r  tka atira sxta will a lotsntially
affated. In A trlapSow c==.ucs8tion~Stwen  Jon Surffak of UlU Dffia Uz
Virqini8 Tolbert  of yoor staff on July 8. 2X6,  it u agrad that the
infonhation rqmsmd *da&2 k sent on sota mqx that trriti auaciu.

fanr?~statewide.~ 918 'rid eagle of~liwetus  hueus) cc&n in Vrncus
ccuntfa  during CS8 wtma montha. There IS 8n mgoanq prcqrms in pro9reu at
Lake %xw3e, Hoaw Cocnty,  rhare ywng uqlu 8re .wing hacked  (r88md) to
mcmx~ge bwadfoq  of t!ds qrcim in the state. l?mr*  ue currently 4 -Is
& the cL.ranqaad qmcia  list for th State of Irdiuy. ihwer. an
Axitfowl 3 spwia may mcur vtt??n the *tee ihIt tnve not ‘been col3.ecud in
r8txnt your.  Zbne afditiorul qmciu includa tha orawe-footd  pkrpl*

&ejor wildlife sod fish saagauct amas ue Wosn in Figure 2. Z&s list
inclUa  eastlg  Stat* arms, 22% Zcsr r. Itiiuw’s aCy Nuiowl  Wild.bf8
RSfUY8. Tba Patoka  River kvtzdands in Pike county ue currently undu:  raviu
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EXHIBIT D.8 (continued)

.4.
fcr izrlusion flto the tlxtimal  Wilcilife  R&q* sylum.  Iniiuy Dxms *tional
LakesSore in Lake ant! Porter bn:ics is part of the Xeticml  P a r k  System,  -
is 7mmgal  by Cm ?ratioml  Fark  Suvia. In addition, there  axe strauas  m
Porter, :a?ortr, an? St. Joseph  counties  that am trijutariu  to Laka hchlgan
an:!  arc rrcra;Y’ xa zi;;ratsrl  uLmciC  i~te3s.

Your regzs: for  izpmant  wJa-ia.e3 is 4s~:xlly Afficd: for rLs  ED  res~cti
to. %a great axjority  of IiCans’s orip:llal wJaz&  pave  keen  drairb  icl:
va:iou.s  r8awns. Hmce,  existing  wtlads
tecausc  of t!!*ir sarcity.

tave  a relatavuly  inrreud  vai;lr
Wm hv8 iaiiatmd  thm  rmjor  riurs, 2auvoirs,  am3

143~~  in Pi~cr  3. tia mwr ,  Pmller  wtla M  l rmaa of ~ arm tm
nmtxmus  to Iist sqxcrawly. 3m D. S. riin afxl Mldlife  Service UL-I  the
Irr!iam  rhr3artzmt  of Wateral  Paw (IMR)  are axrartly involve6 in II
joint  proj&  t3 invent&y  tb statm existing  WtlaId. Tim  northern
metSir of Itiiam is ccmpl8twf. with tbm rest of Xrriiuv due to a dorae
within  thm rat  3 years. If ycu have qrcific  guestian  regezCinq  wtLms et
a drtain lccatim  nleese  contact t!is office.  r)y cplll)htim  of Uy wtlad
imemory  -m-m  till ~rovitr  mx5 rmxe  &uiled  infomntk  &UI  w can
cfficieatly  .‘:o in this correspmz+enm. Irriism  hu a nubex of .wtezwys am
a sso c ia ted wtlan.53,  tnm, 38 r to vwnmt  o f c tmniul l 9mu ani mmdons  ~111
mxr in areas *at contain  i..tant wtlads virwdly  tircugimz &e saze.

TO our !uwdld;e tke stata sas zc: dmai,ytu!  spdfic  pwtacral g:c*daatss
r8cbarg8  arms. f?w Stete is zurrw.t& reviewing a& up2ating iu grcwdwater
Tcteion  plicies,  t!raform,  * I- you g8t a&itmnl ih’orrration
fzz tS+ E.tfR  02 Indiana  Dqutumt  of Envirormnul :uuurJmne.

.S$tnEcrel~  ywrs,
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EXHIBIT D.9

Exhibit F.9. List of federal threatened, endangered, proposed threatened, and proposed endangered
species identified by the U.S. Fish and Wildlife Service as occurring within 100 km (62 miles) of
Newport Chemical Depot.

Indiana bat (Myotis  soda/is)

Birds.

Bald eagle (Hiiaeefus IeuwcephaJus}

Mussels

Fanshell mussel (Cyprogenia stegatfa)
Clubshell mussel (Pleurobema clava)
White wartyback mussel (Plethobasus cicafricosus)b
Orange-footed pimpleback mussel (Plethobasus woperienus)c
Rough plgtoe mussel (Pleurobeme plenum)c
Fat pocketbook pearly mussel (Potamifus cepax)b
Pink mucket pearly mussel (Lempsifis orbicu/efa)b
Tuberculed-blossom pearly mussel (Epiobasma  toru/osa toru/ose)b
White cats paw pearfy mussel (Epioblasma obliqrrata perob/fqua)C

Plants

Eastern prairie fringed orchid (Plafanthera  leucophaea)
Meads milkweed (Asclepias meadir)

E

T

E
E
E
E
E
E
E
E
E

T
T

=T=Threatened,  &Endangered

bPresence  based on personal communication of D.C. Hudak and R.C. Nelson. both of U.S. FWS, to L.L.
Slgal, Oak Ridge National Laboratory, Oak Ridge. Tenn., June 17, 1986.

CNO recent collections of this species.
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EXHIBIT D.10

DEPARTMENT OF THE ARMY
PROGRAM MANAGER FOR CHEMICAL DEMILlTARIZA~1ON

ABERDEEN PROVING GROUND. MARYLAND 2lOW-S4Ol

October 9,1998

Environmental
Monitoring Office

Ms. Robin McWilliams
U.S. Fish and Wildlife Service
620 South Walker Street
Bloomington, Indiana 47403

Dear Ms. McWilliams,

Title 14, Part B, Section 1412, of Public Law 94145, as amended, requires the
U.S. Army to destroy the entire U.S. stockpile of lethal unitary agents and munitions.
Approximately 4% of this stockpile is stored at the Newport Chemical Depot (NECD),
Indiana. The inventory at NECD consists of the nerve agent VX, which is stored in
liquid form inside steel ton containers located in the east central part of the NECD.
There are no explosive components associated with the NECD inventory.

This office, with the assistance of Oak Ridge National Laboratory, is currently
preparing an environmental impact statement on a proposed chemical neutralization
process followed by supercritical water oxidation (SCWO) to study the merits of this
type of technology for accomplishing the required stockpile destruction at NECD. The
proposed action is to construct and pilot test a chemical neutralization/SCWO facility at
NECD. Pilot test operations are expected to last nine months. During the pilot test
operations, liquid process effluent will be piped to the existing NECD sewage treatment
plant, and then discharged in the Wabash River.

Enclosed is a copy of the biological assessment prepared to assess the potential
impacts of the proposed action on threatened and endangered species around the
location of the proposed facility. This office requests you make a biological
determination of the potential for this project to affect threatened and/or endangered
species on or around the NECD.

--

0
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EXHIBIT D.10 (continued)

-2-

If you have any questions concerning this matter, please do not hesitate to
contact Mr. Matthew Hurlburt, of my staff at (410) 4357027.

Sincerely,

Chief, Environmental and
Monitoring Office

Enclosure
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EXHIBIT D-10 (continued)

ATTACHMENT  A

Endangered  Species  Act

BIOLOGICAL ASSESSMENT

for

mATENED  AND ENDANGERED  SPECZES
NEAR  THE PROPOSED  SITE FOR  PILOT TESTING  NEUTRALIZATION/

SUPERCRITICAL  WATER  OXIDATION  OF VX AGENT  AT
NEWPORT  CHEMICAL  DEPOT,  INDIANA



EXHIBIT D.10 (continued)

BIOLOGICAL  ASSESSMENT

FOR THREATENED  AND  ENDANGERED  SPECIES
NEAR  THE  PROPOSED  SITE FOR PILOT  TESTING  NEUTRALIZATION/ SUPERC ICAL

WATER  OXIDATION  OF VX AGENT
AT NEWPORT  CHEMICAL DEPOT, IM)IANA

INTRODUCTION

An Environmental Impact Statement (EIS), Pilot Testing of Neutraiization/Supercritical  Water
Oxidation of VX Agent at Newport Chemical Depot, indiana, is being prepared by the U.S. Department of the
Army. It addresses the potential impacts of 1) pilot testing of neutralization/ supercritical water oxidation of VX
agent at the proposed Newport Chemical Agent Disposal Facility (NECDF) using a portion of the agent currently
stored at Newport Chemical Depot (NECD), and 2) the no-action alternative of continuing to store the NECD
inventory of VX agent.

In conjunction with preparation of the EIS, and in accordance with Section 7 of the Endangered Species
Act of 1973, as amended, this biological assessment (BA) has been prepared. This BA describes the methods,
results, and conclusions of the analysis of the potential impacts to protected species and habitats within
100 kilometers (62 miles) of the proposed NECDF site for each of the alternatives considered in the EIS (see
Fig. 1 at the end of this BA). Figure 1 displays the counties within this zone, as well as those within a radius of
50 kilometers. The BA is being submitted to the U.S. Fish and Wildlife Service (FWS) for review with a request
for concurrence with its conclusions.

BACKGROUND

The proposed action is on-site pilot testing of neutralizatiomsupercritical  water oxidation of some of the
VX agent currently stored at NECD, a 2,860-hectare  (7,100-acre)  Army installation located in west central
[ndiana  about 3 kilometers (2 miles) to the west of the Wabash River (see Fig. 2 at the end of this BA). The
proposed NECDF site is adjacent to the existing bulk agent storage building. Approximately 16 hectares
(40 acres) would be disturbed by the construction of the physical plant structure and support facilities (such as the
personnel maintenance building), and between 4 and 12 hectares (10  and 30 acres) for utility rights-of-way. The
vegetation in these areas is primarily fescue-dominated pasture interspersed with occasional clumps of small
brush; however, of the total, about 2.7 hectares (6.6 acres), to the south of the proposed facility in the headwaters
of Little Raccoon Creek, would be cleared of deciduous trees for the construction of a lined storm-water
;tetention basin.

Over a period of about 9 months, approximately one-third of the VX stockpile (615 of the 1690  ton
:ontainers comprising the stockpile) would be used in the pilot test. The process consists of pumping the VX
agent  from the existing ton containers into a holding tank and from mere to a reactor vessel where the agent
would be neutralized by mixing with a solution of sodium hydroxide in water near the boiling point. After
neutralization,  the process effluent (also called “hydrolysate”)  would be passed to the next stage of processing,
which involves the supercritical water oxidation (SCWO) and evaporator unit. The resulting SCWO effluent (also
:alIed “process distillate” in this BA) would be further treated at the existing Federally Owned Treatment Works
:FOTW)  before final discharge to the Wabash River. This-final discharge would  be accomplished through the
:xisting  discharge outfall from NECD and would comply with allowable discharge concentrations for pollutants
LS specified in the National Pollutant Discharge Elimination System (NPDES) permit. The proposed set of
.edundant  process control systems are intended to ensure that no residual agent VX would be discharged through
he existing wastewater treatment facility and into the Wabash River.
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As demonstrated in the EIS, no adverse effects on aquatic life are expected from the proposed action
under routine incident-free pilot-testing. Moreover, none of these aquatic organisms are Iisted as threatened or
endangered by the FWS. Therefore, for aquatic organisms, this assessment focuses on the potential for direct
impacts to threatened and endangered species from accidents, that is, accidental releases of bulk VX agent.

Two terrestrial species which are listed as threatened or endangered by the FWS, bald eagle and Indiana
bat, occur near the proposed NECDF. Therefore, for terrestrial species, potential effects from facility
construction and routine incident-free pilot-testing are considered in addition to the effects of accidental release of
VX.

Two types of accidents are considered: (1) a release of bulk agent during continued storage (the “no
action” alternative) or (2) a release of bulk agent during on-site pilot testing. In both scenarios, an aircraft crash
or earthquake that results in a fire could consume all but a small fraction of the agent involved; the surviving
agent would be lofted by the heat of the fire to become atmospherically dispersed through the breach in the
damaged structure. As discussed in Sect. 4.1.3 of the EIS, such an accident could result in a downwind no-effects
pfume  distance of 60 kilometers (37 miles) during pilot testing. During continued storage (see Sect. 4.2.2 of the
EIS), this accident could result in a no-effects distance exceeding 100 kilometers (62 miles). Ecological resources
within a zone of 60 kilometers (37 miles) and 100 kilometers (62 miles) downwind from NECD are considered in
this assessment for accident scenarios for the proposed action and the no-action alternative, respectively.

As long as storage of the VX agent stockpile continues, there is a small probability of an accidental
release and the associated potential for adverse effects on threatened and endangered species. With initiation of
test operations, the possibility of an accidental release associated with the pilot tests would be added to this
storage-associated threat. Once pilot testing is completed, the magnitude of potential effects from accidents to
threatened and endangered species would be reduced by the destruction of about one third of the NECD stockpile.
In addition, successful demonstration of the ability of the NECDF to safely dispose of VX agent would contribute
in the long run to destruction of the remainder of the NECD stockpiie.  Consequently, the potential for accidents
to adversely affect threatened or endangered species is assumed to be greater for continued storage than for the
proposed action to pilot test the neutralization/supercritical  water oxidation technology.

ECOLOGICAL DESCRIPTION OF PROTECTED SPECIES AND HABITATS

rerrestrial  species

Four federally designated threatened or endangered terrestrial species have been reported within
100 kilometers (62 miies) of the NECD site (Hudak  1997; Nelson 1997; Nelson 1992): Indiana bat (Myotis
rodufis) endangered, bald eagle (Hiliaeetus  1eucocephalu.r)  threatened, Eastern prairie fringed orchid (Pfutantheru
leucophaeu)  threatened, and Mead’s milkweed (Asclepias  mead@  threatened.

Indiana bat  is distributed in the eastern U.S. from Oklahoma, Iowa, and Wisconsin east to Vermont
md south to northwestern Florida. The estimated population is less than 400 thousand, 85% of which hibernate in
only seven known mine and cave locations in Missouri, Indiana, and Kentucky. In the summer, females form
naternity colonies under loose bark of large hardwood trees in both riparian and upland forests throughout the
.ange, though riparian areas appear to be favored. Males apparently roost nearby, though exactly where is not
cnown.  Young are born in June: animals depart for hibernation sites in September. Indiana bats forage primarily
n closed canopy riparian woodlands and upland forest. They are primarily insectivorous and feed on terrestrial
nsects  in the forest canopy (Brack 1988, in Evans et al. 1998). Cope et al. (1978) and Lowe (1990) reported that
‘ndiana bats preferred to forage in riparian areas that were at least 60.5 meters (200 feet) wide and composed of
nature riparian vegetation (in Evans et al. 1998). ForagZg ranges appear to be influenced by reproductive stage
md were largest in postlactation females (212.7 hectares [526  acres]), and smallest in juvenile males
28.5 hectares [70  acres]) (Garner and Gardner 1992, in Evans et al. 1998).

,
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Two maternity coionies  of Indiana bats have been discovered at NECD: one about 1.5 kilometers
(0.9 mile) to the northeast, the other about 3.2 kilometers (2 miles) northwest, of the proposed pilot test facility.
These colonies contain from 13 to 21 individuals each (PRC 1997, Whitaker 1998). Individual bats have been
captured in foraging habitat in the drainage area of Raccoon Creek, Vermilhon  Creek, and an unnamed tributary
to the Wabash. The closest capture location to the proposed pilot test facility is to the south in the Little Raccoon
Creek drainage area at a distance of approximately 0.5 kilometer (0.3 mile) (Whitaker et al. 1998).

Bald  eagle is listed as threatened throughout the 48 conterminous States (FR, July 12, 1995;
60 FR 35999). It is a large raptor  which feeds primarily on fish but also takes a variety of birds, mammals,  and
turtles (live and as carrion) when fish are not readily available. The breeding season varies with latitude. The
tendency is for winter breeding in the South with a progressive shift toward spring breeding in northern locations.
Bald eagle nests are large, sometimes measuring up to 6 feet in diameter, and many nests are used year after
year. Bald eagles use stretches of the Wabash River immediately  east of NECD, and throughout Park, Fountain,
and Warren counties, Indiana as wintering areas (Hudak 1997). Eagles are often sighted moving through these
reaches of the Wabash from January through March. A pair was reported building a nest along the river across
from NECD in 1992 by the Indiana Department of Natural Resources (Hudak 1992),  but the nest has never been
used (Hudak 1997). Bald eagle wintering areas also occur along large rivers in Moultrie and Jasper counties,
Illinois, about 100 kilometers (62 miles) southwest of NECD (Nelson 1992).

Eastern  prairie fringed orchid is a perennial herb which requires full sunlight and usually inhabits tall
grass prairies and wetlands (FR, September 28, 1989; 54 FR 39857). The greatest populations of the eastern
prairie fringed orchid historically were in Illinois, but at present it is found only at 25 Illinois sites, some of
which have only one or two individuals (Keibler  1997). This plant occurs in wet grassland in Iroquois County,
Illinois, which is about 70 kilometers (43 miles) north-northwest of NECD.

Mead’s  milkweed  is a perennial that usually occurs as a solitary plant or with a few closely associated
individuals. Historically it ranged throughout much of the “tall grass” prairie. It is now restricted to 81 known
sites in 23 counties in 4 states (FR, September 1, 1988; 53 FR 33992). Three of the counties are in Illinois; one
of these, Ford, is about 70 kilometers (43 miles) northwest of NECD. In Ford County, Mead’s milkweed occurs
in virgin prairies (Nelson 1992).

Aquatic  species

Six federally designated endangered aquatic species have been reported within 100 kilometers
(62 miles) of NECD (Hudak 1997; Hudak 1986),  all of them freshwater mussels (see Table 1 at the end of this
BA): the fanshell  (Cyprogenia  szegaria), clubsheli  (Pleurobema  cfuva), white wartyback (Piethobasus
cicatricosus)  fat pocketbook (Potamilus  capax),  pink mucket  (L.umpsilis orbiculafu),  and tubercled-bIossom
(Epiobiasma  torulosa  torulosa) pearly mussels. These bivalved molluscs, all members of the family Unionidae,
dwell on river bottoms of gravel and/or sand (the fat pocketbook also tolerates mud bottoms) (Cummings and
Mayer 1992). Food consists primarily of bacteria, plankton, and detritus filtered from the water through their
incurrent siphons (FWS 1992). Wastes are pumped out into the surrounding water through the excurrent siphon.

The reproductive cycle is unique among molluscs, involving shedding of sperm into the open water by
males, entry of sperm into the gill pouches (marsupia) of females where fertilization of eggs discharged from the
oviducts takes place. Thousands of the resulting larvae, called glochidia, are discharged into the water where
some will encyst as parasites in the gills or fins of a host fish to complete their development to the juvenile phase.
After metamorphosis into juvenile mussels (a period raiisg from about one week to several months depending
on the species and other factors), the cysts rupture and the juveniles fall to the bottom. Development into
reproductive adults may take from one to four years (FWS 1992). Where plentiful, these animals remove
:onsiderable  quantities of suspended solids from the water column and serve as an important source of food for a
number of other important species including muskrats, otters, raccoons, turtles, and fish (FWS 1992).
!ncluding the reach nearest the proposed site in Vermillion  County (FWS 1998).
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The nearest reported recent occurrences of the fansheli  and clubshell pearly mussels (small, apparently
non-reproducing populations) are from the Tippecanoe River, a tributary of the Wabash River in Tippecanoe
County, Indiana, 85 kilometers (53 miles) or more to the northeast of the site of the proposed facility (FWS
1992). The white warty-back pearly mussei,  once a resident of the Wabash River, including Vermillion County in
which the site of the proposed action is located, is now described as “most likely extirpated” from Indiana and
other mid-western states (Cummings and Mayer 1992),  but still persists in the Tennessee River (FWS 1992,
1998). The fat pocketbook pearly mussel is reported to reside in the lower Wabash River, but no closer to the
proposed site than 100  kilometers (62 miles) according to county fists of the FWS (1998) for Indiana and Illinois.
The nearest pink mucket  pearly mussel population is believed to occur in the lower Wabash River no closer than
180 kilometers (110 miles) to the NECD site (FWS 1998). The tubercled-blossom pearly mussel is described by
the Illinois Natural History Survey (1992) and the FWS (1992) as extirpated from Indiana and most other mid-
western states, but populations are known to have resided in the past along much of the Wabash River’s length,
including the reach nearest the proposed site in Vermiilion County  (FWS 1998).

Three additional species, the orange-footed pimpleback (P1efhoba.su.s cooperiaws),  rough pigtoe
(Pleuraberm plenum), and white cats paw pearly mussels (Epiobimma  obliquata  perobfiqm),  may occur within
the State of Indiana, but have not been collected in recent years (Hudak  1986). A total of five endangered mussel
species have been collected from the Wabash River in the past, but the most recent surveys have yielded none
from the reach nearest the NECD, nor from the smaller streams such as Little Raccoon Creek which drain the
NECD property (Miller 1984; Bender and Pearson 1984).

The endangered status of these mussels is attributable primarily to impoundment by dams, dredging and
channeiization, siltation and other forms of pollution, and overharvesting (FWS 1992). Critical habitat has not
been designated by the FWS for any of these endangered mussels, in part to protect mussel populations from
vandalism and harvesting.

POTENTIAL IMPACTS TO LISTED SPECIES

No endangered aquatic species are known to reside anywhere on or near the proposed NECDF site, and
effluent discharged during routine operations would likely have no adverse effects on downstream organisms in
the Wabash River (see also Sects. 4.1.1.4 and 4.1.2.4 of the EIS). Project construction and routine operations,
therefore, are not expected to adversely affect endangered mussels. The following analysis of the impacts of
construction and operation of the proposed NECDF thus focuses on the impacts to terrestrial species. The impacts
af an accidental release of VX agent during operation of the proposed facility and during continued storage to
protected species and habitat are discussed in the subsequent sections of this assessment.

Impacts of construction of the NECDF. As stated earlier, construction of the pilot facility would
include disturbance of existing land areas and destruction of existing vegetation. About 2.7 hectares (6.6 acres),
:o the south of the proposed facility in the headwaters of Little Raccoon Creek, would be cleared of deciduous
:rees  for the construction of a lined storm-water detention basin.

The Indiana bat is the only federally designated threatened or endangered species known to occur within
:he confines of the NECD installation. The two maternity colonies are probably too distant (1.5 kilometers
rO.9  mile]; and 3.2 kilometers [2 miles]) from the site of the proposed facility to be directly affected by impacts
,f construction which would be localized. Utilities would be routed away from maternity colonies, and foraging
lab&t. If it is necessary to route utility rights-of-way through bat foraging habitat the area cleared would be
ninimized. The area to be permanently cleared for the storm-water detention basin in the headwaters of Little
Raccoon Creek ( 2.7 hectares [6.6  acres]), however, is suitable Indiana bat foraging habitat. An individual was
eecentiy  captured 0.5 kilometers (0.3 mile) from the arEaTo be cleared (Whitaker et al. 1998),  and the riparian
ieciduous  habitat in the proposed basin location is an unbroken extension of the foraging habitat where the
ndividual was captured.

.
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The effects of the loss of this habitat should be minimal. The 2.7-hectare (6.6~acre)  loss would be less
than 10% of the foraging range of just one juvenile bat, and less than 2% of that for one postlactation female
(Garner and Gardner 1992). There is extensive nearby deciduous riparian vegetation comprising suitable foraging
habitat further downstream in the Little Raccoon Creek drainage, as well as suitable upland habitat. In addition,
forestry programs at NECD are underway which involve periodic replanting of deciduous trees creating areas that
will mature into foraging habitat; 16 hectares (40 acres) have recently been planted (Rudduck 1998). Use of
existing underutilized habitat and maturing new habitat should offset the effects (if any) to Indiana bats due to the
loss of foraging habitat caused by construction of the pilot test facility.

Bald eagles should not be affected by construction of the NECDF. The closest bald eagle nest is across
the Wabash River about 4.6 kilometers (2.8 miles) from the site of the proposed facility, and this nest is believed
never to have been used (Hudak  1997). This distance should be well beyond that required to avoid noise or other
direct interference with eagles if any should be present. Erosion and siltation controls to be employed during
construction activities should prevent degradation of nearby streams and mortality to fish on which eagles could
potentially feed. Effects on other eagle prey such as small mammals and birds of land clearing and other
construction activities, due to the relatively small scale and large acreage of surrounding undisturbed area, are
expected to be so small as to be inconsequential.

Populations of Eastern prairie fringed orchid, and Mead’s milkweed, are far too distant from the
construction zone (70 kilometers [43  miles]) to be impacted.

impacts of operation of the NECDF. For incident-free operations, the only significant potential for
impacts to threatened and endangered terrestrial organisms would be via consumption of water from the Wabash
River near the existing NECD outfall. In addition to the removal of agent VX during the neutralization process,
the resulting hydrolysate would be treated in the SCWO/evaporator unit. The resulting process distillate would be
diluted by a factor of 62 when mixed with the wastewater currently being fed to the existing FOTW. After full
mixing in the Wabash River, the FOTW effluent would be further diluted by an additional factor of
approximately 2,800, for a combined final dilution ratio of approximately 1: 174,000.

Toxicity studies have recently been conducted on the process distillate (as discharged from the
SCWO/evaporator unit). These studies indicate that effects, if any, to terrestrial organisms should be negligible
(USACHPPM 1998). Rats that were fed pure process distillate failed to show any toxic signs at any dose; there
were no observed differences from the control group receiving deionized/sterile water (USACHPPM 1998).
Based upon the lack of toxic effects from exposure to undiluted process distillate, and upon consideration of the
significant dilution that would occur before any possible exposure, it is not expected that any terrestrial
organisms, including Indiana bats or bald eagles, could consume enough of the discharged effluent to cause any
toxic effects.

Because of their potential toxicity, two hypothetical constituents (both organophosphates) in the FOTW
affluent are worthy of further investigation. These two constituents are any residual agent VX or EA-2192 (a
:o-product  similar in toxicity to VX) which survived both the neutralization and subsequent SCWO processes.
None of the possible chemical agent breakdown products are as acutely toxic as the agent VX from which they
would be derived (U.S. Army 1988, Appendix B). Movement of any organophosphate constituents, including
igent VX and EA-2192, from the FOTW effluent and into the terrestrial food chain is not expected. Based on
what is known about the nature of organophosphate contamination of vegetation or agricultural systems, these
:ompounds  are not accumulated and would not affect food chains beyond herbivores (U.S. Army 1988, Appendix
3).  Due to the lower toxicity and generally low concentrations of non-organophosphate constituents in the
:ffluent, concentration in the food chain in levels sufficient to cause problems is unlikely.

--
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Bald eagles and Indiana bats may use the potentially impacted reach of the Wabash River. Bald eagles
have been sighted along the River east of NECD; the foraging area of the Indiana bat has been documented to
occur within about a kilometer of the outfall location (PRC 1997). As discussed above, it is unlikely that
organophosphate constituents would survive the neutralization and SCWO/evaporation processes and be
discharged into the Wabash River. Even if such constituents were present, the following discussion highlights the
rationale for concluding that there would be no impacts. It is doubtful that bald eagles or Indiana bats could
consume (i.e., via drinking water from the Wabash River) significant quantities of NECDF-produced
organophosphate constituents. Thus,  if bald eagles or Indiana bats are present the only manner in which they
might be affected would be through any loss of prey such as fish (for eagles) and insects with an aquatic stage
(for bats) due to any organophosphate toxicity to the prey animals. Evidence indicates, however, that these
constituents would neither bioaccumtdate  nor persist in such potential prey (see above). The significance of the
impacts would be determined by the extent to which prey animals would be reduced in numbers, if at all, over the
g-month operating span of the neutralization pilot test.

Populations of Eastern prairie fringed orchid, and Mead’s milkweed, are far too distant from the
location of the pilot test facility (70 kilometers [43  miles]) to be impacted by routine operations.

Impacts  of accidental release from the proposed NECDF

Terrestrial  species.  Wildlife downwind of an accidental release within the 60-kilometer  (37-mile)
no-effects distance associated with potential accidents during pilot test operations-as discussed in Sect. 4.1.4.3 of
the EIS-could die from direct inhalation or contact with aerosolized and/or volatilized VX. Due to the relatively
low sensitivity (i.e., high tolerance) of plants to VX, it is expected that impacts of deposition on the growth of
vegetation beyond the pilot test facility site would generally not be significant.

Both Indiana bat colonies are within 3.2 kilometers (2 miles) of the proposed pilot test facility and are
therefore well within the no-effects distance. Some or all individuals could be killed from inhalation or contact
with aerosolized and volatilized VX if downwind from an accidental release. Similarly, if bald eagles were
present along the Wabash adjacent to NECD during an accidental release of VX, they could be adversely affected
or killed if the plume moved to this area. Any eagles present along the Wabash further from NECD in Parke,
Fountain, and Warren counties would be within the no-effects distance, and could also be affected if the plume
spread to these areas. The eagle wintering areas in Moultrie and Jasper Counties, Illinois, are well beyond the no-
:ffects distance and impacts to individuals are Iess likely. The locations of both of the threatened plant species are
well beyond the no-effects distance. Because of the great distance, and the low sensitivity of plants to VX, it is
:xtremely  unlikely that individuals of either Mead’s milkweed or eastern prairie fringed orchid would be affected.

Aquatic  species.  Under the proposed pilot testing of neutralizationlsupercritical  water oxidation of VX
agent  at NECD, the “worst case” accident scenario involves failure of the two holding tanks containing the
irained agent awaiting neutralization. Because containment structures and sumps within the proposed facilities are
:xpected  to adequately contain the entire contents of the holding tanks, direct contamination of surface waters and
:onsequent  harm to aquatic life by overland flow are highly unlikely. Similarly, a spill of untreated hydrolysate
)r other liquids involved in the process within the on-site processing area should be adequately contained by the
:urbs,  dikes, berms, and sumps planned for the project, and would therefore be unlikely to enter area surface
vaters and adversely affect aquatic life.

However, if the VX holding tanks were damaged by direct impact of an aircraft and a subsequent fire,
tn atmospheric plume containing as much as 36 kg (80 lb) of potentially lethal aerosolized agent and combustion
iroducts  could be blown many kilometers downwind. Such a plume could drift over the Wabash River as well  as
nany smaller streams, lakes, and ponds, depending onw%d  velocity and direction (prevailing winds are from the
,outh). Any endangered mussels residing within water bodies encompassed by the plume could be exposed to VX
[gent  following deposition of the agent directly onto surface waters and by entry of runoff from contaminated
and. The  following analysis of potential impacts of the plume of VX agent generated by the postulated accident
under conditions prevailing during the proposed action is based on several additional assumptions:

I
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The affected areas under the VX plume and the cumulative percent VX depletion (deposition) from the
plume at (I) the 1% human lethality downwind contour, (2) the “no human deaths” contour, and (3) the
“no human effects“ contour, are as estimated by the D2PC atmospheric dispersion model (see Sect.
4. I .3 and Appendix E of the EIS for a discussion of the application of this model).

Plume passage over a given point lasts between 30 and 60 minutes. Table 2 presents the post-accident
mean area1 deposition of VX in mg/m2  for two wind speeds (1 and 3 meters per second) at varying
distances from the accident source.

Mean area1 deposition of VX on flowing streams in the path of the plume is equivalent to deposition on
land (this is a conservative assumption for receiving streams as opposed to still waters such as ponds
and lakes because, barring unusual meteorological conditions, an aliquot of flowing water within a
stream crossed by the plume would probably be subject to VX deposition for a shorter time than land).

The receiving water body is a stream either 10 centimeters deep or 1 meter deep.

Deposited VX is rapidly and completely mixed in the receiving water body (generally, in still waters
mixing would be much slower than in streams). Table 3 shows calculated VX concentrations in surface
waters at various distances from the NECD site of release.

The nearest populations of endangered mussels are in the Tippecanoe River at least 85 kilometers from
the postulated release from the NECDF.

There are few data available concerning the aquatic toxicity of VX, and none for toxicity to freshwater
mussels. Therefore, for the purpose of this analysis, it is necessary to assume the limited toxicity information
available for fish is also applicable to mussels. Using limited data on VX toxicity to striped bass (Weimer et al.
1970), a mathematical expression for estimating the median lethal exposure times (LTSOs)  for a given
concentration of agent was developed for the U.S. Army’s (1988) Final Programmatic Environmental Impact
Statement for the Chemical Stockpile Disposal Program. This analysis used that expression to calculate the LT5Os
for fish at various concentrations estimated for different combinations of distance from the release point and
receiving water depth

log(LTS0)  = a - b log(C)

where LTSO = median lethal exposure time; C = VX concentration in ppm (mg/L) in water; and a and b are
constants (a = 1.52; b = 0.63).

Moreover, for the purpose of comparing exposure concentrations to a generally recognized benchmark
of acute toxicity, the 96-hr LC50 (concentration lethal to 50 % of the test organisms after 96 hrs exposure), a
LT50  value of 96-hrs exposure time was used in the above expression to back-calculate to a 96-hr LC 50 of
3.28 pg/L.  It is important to note the uncertainty surrounding these values accruing from the fact that not only is
the above expression derived from very limited data, but the lowest concentration tested (20 pglL)  was
considerably  higher than  me extrapolated 96-hr LC50  of 0.28 FgiL.

--
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Table 3 shows the results of this comparative analysis. The fish LT.50 of 19 minutes (compared to a
plume passage time of at least 30 minutes) for a lo-centimeter deep body of water less than 2 kilometers from the
site of the release suggest that shallow ponds and creeks such as Little Raccoon Creek and Little Vet-million
Creek lying in the path of the plume could sustain VX concentrations high enough to kill many if not most of the
organisms residing there. However, the nearest known populations of endangered mussels are at least 8.5
kilometers away in the Tippecanoe River. Although predicted deposition values under the D2PC dispersion model
extend no further than about 60 kilometers from the source, it is safe to say that fish LTSOs  will exceed I7 days
for a l-meter deep stream (4 days for a lo-centimeter stream) should the plume pass over the Tippecanoe River.
Because this length  of time is far greater than the one hour or so that mussels in the Tippecanoe River would
likely be exposed to the contaminated water under a passing plume, it appears unlikely that exposed mussels
would incur serious injury or death (again, assuming equivalent toxicity to mussels). Despite their greater
distance from the source of the hypothetical release, however, the fat pocketbook and pink mucket  pearly mussels
in the lower Wabash River may experience somewhat higher concentrations of VX should a north wind blow the
plume along the length of the river, particularly at more or less the same speed as the river current, thereby
allowing a greater deposition of VX or its combustion products, if any, per unit area under the plume. The
available information is insufficient to estimate what these exposures might be quantitatively, but the brevity of
exposure would tend to reduce the possibility of injury to exposed mussels under these  unusual conditions.

Based on the above analysis, although other aquatic species residing in closed, lentic  waters such as
ponds and lakes may be harmed by deposition and subsequent persistence of VX, the federally listed endangered
mussels residing in flowing streams would probably not be seriously harmed shouId  the VX plume pass their
way. It should be noted, however, that the limited toxicity data currently available is for fish, not freshwater
invertebrates. It is possible that freshwater mussels are more sensitive to VX than fish due, for example, to
inherent physiological or behavioral differences (e.g., mussels are filter feeders residing permanently on the
bottom of rivers).

Impacts  of accidental  VX release  during continued  storage

Terrestrial  species.  Because of the differences in the much greater amount of agent that would be
released, impacts from continued storage (the no-action alternative) accidents would exceed those associated with
on-site pilot test neutralization. The downwind no-deaths distance associated with the largest accidental release of
VX under worst-case meteorological conditions at NECD is greater than 100 kilometers (62 miles) for continued
storage (see Sect. 4.2.2.3 of the EIS). The lOO-kilometer  (62-mile) zone considered for protection of ecological
resources includes 38 counties or parts of counties in Indiana and Illinois. Any of the threatened or endangered
species in this zone and downwind of an accidental release of VX could be seriously affected. Because of the
uncertainty associated with the D2PC meteorological model beyond 100  kilometers (62 miles), the no-deaths and
no-effects distances for continued storage are not considered beyond this distance even though impacts within the
plume area would occur.

The conclusions of the accident impact analysis discussed for operation of the proposed pilot plant
above, are therefore qualitatively correct, but understated with respect to accidents for continued storage. Indiana
aats  and bald eagles downwind of a release of VX throughout the IOO-kilometer  (62-mile) zone could be
negatively impacted or killed. The bald eagle wintering areas in Moultrie and Jasper counties, Illinois, are within
:his zone. If winds from the northeast spread plumes to these areas when eagles were present they could be
affected. The possibility of significant damage to vegetation is greater than for the pilot plant accident, but is still
mlikely.

Aquatic species,  Under continued storage, the “worst case” accident scenario would release about
34,000 kg (75,000 lbs) of VX into the atmosphere. Thi& approximately 940 times the release assumed under
:he proposed action to pilot test neutralizatiomsupercritical  water oxidation of VX and its hydrolysis products.
Uncertainties in the D2PC dispersion model do not allow confidence in extrapolation beyond 100 kilometers
162  miies).  It is nevertheless evident that the nearly 1000-fold increase in the quantity of VX released and
Jltimately deposited on the land and water from the maximum credible accident associated with continued storage
nrould be far more likely to adversely affect endangered mussels beyond 100 kilometers (62 mile) from the site of
he accident than would an accident associated with the proposed action.
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CONCLUSIONS

Effects to bald eagles or Indiana bats from facility construction are considered unlikely. Bald eagles, if
present, are too distant to be directly affected by construction activities. Effects, if any, of loss of potential
Indiana bat foraging habitat should be minimal due to me small acreage that would be removed, as well as the
availability of other existing habitat and maturing new foraging habitat. Similarly, no effects on these species
from routine facility operations are expected due to low toxicity and to low potential for bioaccumulation of
effluent constituents.

Threatened plant species are too distant from NECD to be affected by construction or routine
operations. If an accident involving an atmospheric release were to occur, however, whether during continued
storage (the no-action alternative) or during operation of the proposed pilot plant (the proposed action), threatened
or endangered terrestrial species could be adversely affected. The extent of potential effects would depend, in
part, on the meteorological conditions at the time of the accident and the amount of agent released.

In part because of their considerable distance from the proposed NECDF, endangered mussels are
unlikely to be adversely affected by either construction, routine operations, or accidental releases of VX agent
under the proposed action. Under the continued storage (no-action) alternative, however, the “worst case”
accident involves a potentially greater quantity of agent VX released into the atmosphere than the “worst case”
accident associated with pilot test operations. Thus, a greater probability exists that endangered mussels could be
harmed by continued storage accidents.

As long as storage of the VX agent stockpile continues, there is a small probability of an accidental
release and the associated potential for adverse effects on threatened and endangered species. With initiation of
test operations, the possibility of an accidental release associated with the pilot tests would be added to this
storage-associated threat. Once pilot testing is completed, the magnitude of potential effects from accidents to
threatened and endangered species would be reduced by the destruction of about one third of the NECD stockpile.
In addition, successful demonstration of the ability of the NECDF to safely dispose of VX agent would contribute
in the long run to destruction of the remainder of the NECD stockpile. Consequently, the potential for accidents
to adversely affect threatened or endangered species is assumed to be greater for continued storage than for the
proposed action to pilot test the neutralization/supercritical  water oxidation technology.
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Table 3. Predicted post-accident deposition and post-dilution concentrations of VX in receiving waters compared to aquatic

toxicological benchmarks after accidental release of 36.4 kg (80 Ibs) of VX into the atmosphere.

Concentration Haz Quotient’ Haz Quotient’
Mean Areal Concentration lo- 1-m deep” pool Fish LT50b Fish LTSOb (lo-cm deep) (l-m deep)

Distance Deposition cm deep* pool or or stream lo-cm deep* l-m deep” pool Cone / LC50 Conc/LCSO
(km) (w/m*) stream (acg/L) (WL) pool or stream or stream (0.28 q/L) (0.28 q/L)

CASE 1: Mean Wind Speed = 1 m/s

1.6d 210 2100 210 19 min 1.5 hr 7600 760

2.1 e 5.4 54 5.4 3.5 hr 15 hr 190 19

7.6 ’ 1.4 14 1.4 8 hr 35 hr 50 5.0

i
CASE 2: Mean Wind Speed = 3 m/s

6.3 d 3.6 36 3.6 4.5 hr 19 hr 130 13

8.5 ’ 0.32 3.2 0.32 21 hr 3.7 d 11 1.1

57 f 0.028 0.28 0.028 4 d 17 d 1.0 0.10

Rapid and complete dilution of deposited VX in (a) IO-cm deep pool or stream, and (b) l-m deep pool or stream, is assumed.
‘LTSO  = median lethal time = time required to kill half the fish exposed to a given concentration of agent. LT50 values are calculated from mathematical expression

relating concentration and median lethal time for striped bass provided in Appdx 0 in U.S. Army 1988.
PIazard  quotient = ratio of the post-dilution concentration of VX in the receiving water body to the calculated 96-hr LC50 for striped bass using the mathematical

expression relating concentration and median lethal time for striped bass provided in Appdx 0 in U.S. Army 1988.
Wstance from site of accident (proposed facility) to plume contour for 1% human lethality.
Distance from site of accident to plume contour at which no human lethality occurs. ’

I
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I
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EXHIBIT D.10 (continued)

Table 1. List of federal threatened, endangered, proposed threatened, and proposed
endangered species identified by the U.S. Fish and Wildlife Service as occurring within 100 km

(62 miles) of Newport Chemical Depot.

Statusa

Mammals

Indian bat (Myotis sodalis)

Birds

Bald eagle (Hiliaeetus leucocephalus)

Mussels

Fanshell  mussel (Cyprogenia  steguria)
Clubshell mussel (Pleurobema clava)
white wartyback mussel (Plethobasus cicatricosu@
Orange-footed pimpIeback  mussel (Plethobasus cooperianus)c
rough pigtoe mussel (Pieurobemaptenum)c
Fat pocketbook pearly mussel (Potamilus capa.$b
Pink mucket pearly mussel (Lampsilis orbicutataf
Tuberculed-blossom pearly mussel Epioblasma torulosa toruiosa)b
White cats paw pearly mussel (Epioblasma obliquata perobiiqua)’

Plants

Eastern prairie fringed orchid (Platanthera  leucophaea)
Mead’s milkweed (Asclepias meadii)

E

T

“T = Threatened, E = Endangered.
‘Presence based on personal communication, letters from D.C. Hudak, U.S. Fish and Wildlife Service,

Bloomington, Ind., to L.L  Sigla, Oak ridge National Laboratory, Oak Ridge, Term.,  June 17, 1986, and R. C. Nelson, U.S.
fish and Wildlife Service, Rock Island, III., to L. L. Sigal, Oak Ridge National Laboratory, Oak Ridge, Tenn., June 17, 1986.

“No recent collections of this species.
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EXHIBIT D-10 (continued)

Table 2. Predicted post-accident deposition of VX on land aud water surfaces after
accidental release of 36.4 kg (SO Ibs) of VX into the atmosphere (Based on application of

the D2PC dispersion model discussed in Sect. 4.1.3 of the FEIS).

Cumulative AVX Mean Areal
Distance Plume Aread Percent VX Deposition’ Deposition

WI ckm2) Deposition ’ erg) (wdm2)

CASE 1: Mean Wind Speed = 1 m/s

1.6 a 0.087 50 18 210

2.1 h 0.15 51 0.36 5.4

7.6 ’ 2.0 58 2.6 1.4

CASE 2: Mean Wiid Speed = 3 m/s

6.3 = 2.8 28 10 3.6

8.5 h 5.1 30 0.73 0.32

57 = 230 47 6.2 0.028

a Distance from site of accident (proposed facility) to plume contour for 1% human lethality.
h Distance from site of accident to plume contour at which no human lethality occurs.
’ Distance from site of accident to plume contour at which no human health effects occur.
’ Cumulative plume area from source to selected distance from source.

’ Cumulative fraction of total released VX that deposits on surfaces within given plume distance
contour.
f Total VX deposited within successive distance contours. In Case 1, for example, 0.36 kg is deposited
from the plume between 1.6 and 2.1 km from the source of the release.



APPENDIX  E

APPROACH  TO THE ASSESSMENT  OF IMPACTS
FROM POTENTIAL  ACCIDENTS

This appendix contains information about the release of agent VX in the event of an
accident either during continued storage of VX-filled ton containers at the Newport Chemical
Depot (NECD) or during the proposed chemical neutralization of agent VX. The approach to
the assessment of impacts from such accidents is described in this appendix. Inforrnation
regarding the quantity of released material (i.e., the “source term”) is also presented in this
appendix and has been incorporated directly into the assessment of impacts in Chapter 4 of this
Environmental Impact Statement (EIS).

To assess the environmental impacts of accidents and the accidental release of chemical
agent, it is necessary to identify the hypothetical accident scenarios that could occur. The
evaluation of the consequences of such a hypothetical accident begins with identification of the
quantities of chemical agent that could be potentially released. It also requires an understanding
of the method by which the material is released into the environment: it can be spilled,
vaporized by an explosion, lofted by a fire, or released by some combination of these modes.
Furthermore, the accident analysis requires information on the duration of release. The ways in
which the chemical agent is dispersed after a release are called environmental pathways. Once
the extent of the accident and the environmental pathways are defmed, the magnitude of
potential impacts to humans or to the environment can be identified, quantified, and/or
evaluated.

This appendix first describes the hypothetical accident scenarios and then discusses the
applicable environmental pathways. A discussion of accidents specific to NECD then follows.
This appendix closes with an assessment of the potential impacts of such accidents upon human
health. The assessment of other impacts-particularly to ecological resources-is contained in
Chapter 4 of this EIS.

E. 1 ACCIDENT SCENARIOS

A hazard is generally defined as a source of danger, death, or injury for humans,
animals, or the environment. In the context of the proposed pilot test operations and continued
storage at NECD, a hazard initiates a sequence of events (also called a “scenario”) leading to
an accidental release of a toxic substance, including chemical agent VX. The analysis of
hazards and accident scenarios in this EIS is solely intended to provide estimates of the extent- -
of the zone of potential impact from accidents at NECD. As such, the accident analysis
presented in this appendix should not be considered to be a detailed safety assessment.

The hazards analysis for the proposed action concentrated on several activities
associated with pilot test operations. Accident initiators included human error and equipment

E-l
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failures, as well as external events (e.g., seismic events, tornadoes and high winds, lightning,
and air crashes).

The impact analyses are based on the accidents that are specific to the implementation
of each alternative under consideration in this EIS. In all cases, the impact analyses are based
on “credible accidents. ” A credible accident is defined as an accident with a probability of
1 in 100 million, or greater. The choice of 1 in 100 million reflects the fact that our society is
generally willing to spend resources on mitigating harmful events that have probabilities of
1 in 100,000 to 1 in 1 million. The value 1 in 100 million reflects two orders of uncertainty to
achieve a conservative position with respect to those accidents of concern.

E. 1.1 Continued Storage

As part of the assessment of impacts in the Final Programmatic Environmental Impact
Statement (FPEIS) for the Chemical Stockpile Disposal Program (CSDP), an analysis was
performed to identify the hazards associated with accidents that might occur during the
continued storage of agent VX at NECD (GA Technologies, Inc. 1987; U.S. Army 1988,
Vol. 3, Appendix J).

Potential accidents during continued storage are related to two factors: (1) handling
associated with routine maintenance, and (2) external events that occur while the ton containers
are stored. Handling accidents include dropping of ton containers and forklift collisions
resulting in puncture or fire. External events include tornadoes and impact of associated wind-
borne debris; earthquakes; lightning; and large or small aircraft crashes into the storage
warehouse.

The accidental release of agent VX is the only significant hazard associated with
continued storage. The greatest concern for impacts following a storage accident would be the
airborne hazard created by agent VX. In addition, spilled liquid agent could also impact surface
areas and/or surface water and groundwater resources.

E. 1.2 Chemical Neutralization

In 1996, an analysis was conducted on the risks of the neutralization technology
proposed for the agent VX at NECD (MITRETEK 1996). The analyses in this EIS are based on
the NECD pilot test facility conceptual design. As the Army’s program progresses, changes in
design may occur that differ from the design described in this EIS. Before implementation, all
proposed design changes will be screened to ensure they do not result in increased risk to the
public or the environment.

MITRETEK’s  risk analysis for the proposed action concentrated on several activities
associated with pilot test operations. Accident initiators included the usual processing plant
equipment failures, as well as external events and human error.

In regard to the likelihood of accidents-during the pilot testing, MITRETEK concludes
that the inherent risks of the neutralization technology are not severe. External events, such as
aircrash or earth

4
uakes, were judged to be highly unlikely initiators of accidents at NECD. No

more than 1.9 m (500 gal) of agent VX would be released in any of the accident scenarios
evaluated by MITRETEK for neutralization operations.
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The greatest concern for impacts following a release of chemical agent would be the
airborne hazard. In addition, spilled liquid agent could also impact surface areas and/or surface
water and groundwater resources.

4

.2 ENVIRONMENTAL PATHWAYS

Chemical agent can be dispersed after an accidental release through various
environmental pathways. The basic pathways include movement of small droplets in the air;
movement of vapor in the air; deposition or scavenging of the airborne material onto
underlying land, vegetation, or water; movement into bodies of water through spill runoff or
atmospheric deposition; and movement into groundwater. Once chemical agent is released into
the environment, it may affect human health, ecological systems, water use, and/or
socioeconomic resources. The dispersion processes determine the form and level of the
contaminant in the environment and, in turn, the response of various ecological systems to the
contaminant.

E.2.1 Atmospheric Dispersion Analysis

Potential accidental releases were analyzed using an air dispersion model developed by
the U.S. Army’s Chemical Research Development and Engineering Center. This model, a
computer code named D2PC (Whitacre et al. 1986),  incorporates detailed information on the
type of accident, type of agent, type of release (e.g., explosion, fire, or spill), and duration of
release. It incorporates atmospheric assumptions that have been extensively documented and
are currently in use in a variety of other atmospheric dispersion models. A vapor depletion
technique is also included in D2PC to estimate the removal of agent vapor from the atmosphere
by deposition or scavenging by surfaces. The D2PC code predicts the inhalation dose of agent
expected at locations downwind of the release. (Dosage is defined as the mathematical product
of airborne agent concentration and the duration of exposure.) D2PC was used in this study to
estimate airborne concentrations of chemical agent that could result in human fatality rates of
0 % , 1% , and 50 % . The dosage corresponding with the 0 % rate - also known as the “no-
deaths* dose - is the largest dosage that would result in no fatalities to healthy adult males.

The D2PC model provides conservative estimates of (i.e., it overestimates) the region
impacted by atmospheric dispersion of chemical agent because (1) no credit was taken for the
potential confinement of the atmospheric plume by terrain effects, and (2) worst-case
meteorologica conditions were assumed to last continuously over the entire period [up to 28 hr
to reach 100 km (62 miles)]. Modeling results are subject to several qualifications, as
documented in Sect. E.3.2 below (e.g., estimates of downwind no-death distances are accurate
to within +50%). - -

Atmospheric dispersion, as well as the extent of impacts, could vary considerably
according to meteorological conditions during an accidental release. Worst-case (WC)
meteorological conditions are credible conditions that result in near-maximum downwind doses.
The WC conditions presume a stable atmosphere [stability Class E (Pasquill 1961)]  with a wind
speed of 1 m/s (2.2 mph). Conservative most-likely (CML) conditions are frequently occurring
meteorological conditions that provide greater dispersion (i.e., dilution) of agent but still result
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in relatively large downwind doses of agent. CML conditions presume a neutral stability
(Class D) with a wind speed of 3 m/s (6.7 mph). A given quantity of chemical agent
accidentally released under WC conditions would result in a greater downwind distance for the
no-deaths concentration and a greater number of potential fatalities than the same release under
CML conditions.

The downwind distances used in the analysis are for locations along the center of the
plume or cloud of agent as it travels downwind. Doses of agent are greater along this centerline
than to either side and are predicted by the D2PC code to decrease from the centerline
according to a Gaussian distribution. Contours can be drawn graphically to depict a given
dosage; these contours form an ellipse (see Fig. E.l). The shape of the ellipse is dependent on
the meteorological conditions.

To simplify the analysis of the many different possible accidental releases, the impacts
of releases were examined by grouping the quantity of accidentally released agent into
categories, as shown in Table E. 1. It should be noted that in Table E. 1, each accident category
has a unique downwind no-deaths distance associated with both the CML and WC
meteorological conditions. Grouping by categories does not significantly degrade the results
because large inaccuracies already exist in any atmospheric dispersion model (EPRI 1985),
including D2PC. For the region around the location of the proposed pilot facilities at NECD,
Fig. E.2 shows the boundaries associated with each accident category.

E.2.2 Deposition Analysis

Surface deposition or scavenging,of chemical agent from atmospheric releases is of
interest in terms of contamination of ecological resources, surface water, and physical aspects
of the socioeconomic environment. To estimate deposition or scavenging within accident
categories, the amount of material deposited was estimated by multiplying the airborne
concentration by a deposition velocity. For agent VX accidents, the agent was assumed to be
uniformly deposited over the area based on the concentration and the time of cloud passage.
Because deposition calculations are quite imprecise (see U.S. Army 1988, Vol. 3,
Appendix K), the estimated values can only be assumed to be accurate to within one order of
magnitude.

E.2.3 Spills

A spill of chemical agent is me release mode by which the largest impacts might be
produced in surface waters or groundwater. Surface waters could be contaminated in four
ways: (1) a spill might cause contaminants to directly enter surface water-for example, a spill
could migrate into a drainage ditch or small tributary of a waterbody; (2) agent might be
deposited from an airborne plume or cloud onto surface water; (3) if a heavy rain occurred
shortly after an accident, agent could be washed-into surface waters in runoff from land that
had been contaminated by the spill or by deposition or scavenging; and (4) contaminated
groundwater might discharge to surface waters and carry agent back to the surface.

Chemical agent could reach groundwater if agent on contaminated land were carried by
water infiltration into the soil and percolated downward. In addition, agent could reach
groundwater from contamination of surface water because some groundwater is recharged by
surface waters.
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Table E.l. Accident cateogires used to characterize hypothetical chemical agent releases at
the Newport Chemical Depot

Under Conservative-Most-Likely Under Worst Case
weather conditions” weather conditionsb

Lethal Associated Lethal Associated
Accident downwind plume area” downwind plume area”
category distance (km*> distance (km.2)

Category 0 < 500m 0.02 <2km 0.14

Category I 5OOmtolkm 0.07 2to5km 0.85

Category II lto2km 0.28 5 to 1okm 3.4

Category III 2ro5km 1.8 lOto2Okm 14

Category IV 5to1okm 7.0 20to 5okm 85

Category V 10 to 20 km 28 50 to 100 km 340

Category VI 2oto5okrn 176 > lookm > 340

a “Conservative-Most-Likely” conditions are representative of commonly occurring meteorological conditions in the
area and are typical of daytime conditions that would readily disperse gaseous hazards. For the purpose of anaIysis,
the “conservative-most-likely” conditions are defined as Stability Class D with a wind speed of 3 m/s.
* “Worst-Case” conditions are representative of infrequently occurring meteorological conditions and are typical of
nighttime conditions mat would produce higher concentrations of a gaseous hazard at greater downwind distances
than wouid  conservative-most-likely conditions. For the purpose of analysis, the “worst-case” conditions are defined
as Stability Class E with a wind speed of 1 m/s.
“To convert to English units, 1 km2 = 0.386 miles*.

E.3 IMPACT ASSESSMENT

Instead of computing the downwind distance for each of the many individual
hypothetical accidents, the analysis in this appendix groups these accidents into categories
based upon the downwind distance over which fatalities might be expected to occur (see
Table E. 1). These “accident categories” can be used to identify impacts from accidental releases
of chemical agent upon the various environmental resources (e.g., human health or aquatic
ecology). The accident category for each accident scenario is closely linked to the downwind
distance associated with the no-deaths dose-response contour (see Fig. E.l).

The impact analyses are based on the accidents that are specific to the implementation
of each alternative under consideration in this EIS. The largest such accidents (also called
“worst-case accidents”) are described below.
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E-3.1 Identification of Worst-Case Accidents

Continued Storage. The risk assessment conducted for the FPEIS (GA Technologies,
Inc., 1987 and U.S. Army 1988, Vol. 3, Appendix J), found that the worst case accident
during the continued storage of ton containers at NECD involved either an earthquake or an
aircrash into the existing storage warehouse. Each of these accidents involved an ensuing fire
that affected the entire inventory in the warehouse. Ton containers could be ruptured in each of
these accident scenarios. A portion of the agent VX would be consumed in the ensuing fire, but
2.5% would survive the fire and would be lofted by the heat of the fire to become
atmospherically dispersed.

The lethal downwind hazard distance associated with such accidents under the most
unfavorable meteorological conditions would exceed 100 km (62 miles). Under more typical
conditions for NECD, the lethal downwind hazard distance would be less than 50 km
(32 miles). According to Table E. 1, this event would be classified as a Category VI accident.

Neutralization Pilot Testing. With respect to the release of agent VX, MITBETEK
found that the worst case accident during neutralization at NECD involved an aircrash that
would rupture the drained-agent holding tanks with an ensuing fire. Both of the active 0.9-m3
(240-gal) holding tanks could be involved. The tanks were assumed to be 75 % full. The
quantity of agent VX involved in such an accident would therefore be 1.3 m3 (360 gal).

During routine operations, two ton containers could be simultaneously in the
demilitarization building awaiting punch and drain operations. MITRETEK found that there is
sufficient separation between the agent-holding tanks and the ton containers awaiting processing
that an aircrash would be unable to rupture both the holding tanks and the ton containers in the
same accident. If the accident involved only the two ton containers [each containing 0.7 m3
(190 gal)] and not the holding tanks, then 1.4 m3 (380 gal) of agent VX could be involved. This
quantity is similar to, but slightly larger than, the quantity involved in the holding tank
accident.

The aircrash accident involves an ensuing fire that would consume all but 2.5 % of the
agent VX involved. The surviving agent would be lofted by the heat of the fire to become
atmospherically dispersed through the breach in the structure created by the aircrash. An
evaluation of the accident involving the two ton containers yields a lethal downwind hazard
distance of 8.5 km (5.3 miles) under the most unfavorable meteorological conditions.
According to Table E. 1, this would be classified as a Category II accident. Under more typical
conditions for NECD, the lethal downwind hazard distance for this same accident would be
about 2 km (1.2 miles).

E.3.2 Estimation of Potential Fatalities from Chemical Agent Releases

The human health impacts of an accidental release of agent VX stored at NECD would
include fatalities and sublethal effects. Becausesublethal effects would vary with the exposure
concentrations, the exposure duration, and the health status and number of people exposed, it is
inappropriate to attempt to definitively quantify such effects. In contrast, the number of
potential fatalities would vary directly with the accident size and the population exposed, both
of which can be readily quantified.

Estimates of potential fatalities require (1) a description of the population distribution
around the accident site, (2) a description of how large an area would be affected by chemical
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agent if there were an accident, and (3) a method of combining these descriptions to produce an
estimate. Each of these elements is described in the paragraphs below.

Populations. For this EIS, the latest, 1990 census data (U.S. Department of Commerce
1991) have been used to develop estimates of the spatial distribution of the residential
population around NECD. The proposed site for the pilot test facility was used as the center of
this estimation process. The coordinates of the site are 39.850”N  latitude and 87.424”W
longitude.

The 1990 census information was used to create population distributions for both the
local level [i.e., within 10 km (6 miles)] and the regional  level [i.e., within 50 km (31 miles)]
centered on the location of the proposed pilot facility. The census information contains 1990
population counts by location (latitude and longitude) for various hierarchical data levels down
to the individual block level (e.g., a neighborhood area bounded by four streets).

For the distribution of local population, the block level data were used as input to an
interpolation algorithm to compute a population density matrix based on a rectangular grid of
cells measuring 2 seconds of one degree in latitude or longitude on each side. First, the
interpolation algorithm approximated the block boundaries with polygons computed by using
each blocks’ latitude and longitude locations as generator points. An initial interpolation was
then performed to estimate population densities at the corners of the each calculated polygon.
The resulting estimated population distributions were transferred onto the grid of rectangular
cells by using the centers and corners of each block polygon. Finally, a normalization
procedure was used to ensure that the population computed within the area of interest was
accounted for accurately.

A similar procedure was used to compute the regional distribution of population
between 10 and 100 km (6 and 62 miles) from the proposed pilot test facility. Block group
(e.g., aggregations of blocks) population counts were extracted from the census information
and subjected to a similar interpolation routine; however, the resulting grid of rectangular cells
was based upon a cell size with 12 seconds of one degree in latitude or longitude on each side.

Dose Contours and Fatality Rates. The area affected by a plume from an accident
depends upon the meteorological conditions at the time of release, the amount released, and the
manner in which it is released. This input was obtained from the FPEIS hazard analysis using
the D2PC atmospheric dispersion model described in Sect. E-2.1.

The computational methodology used to estimate fatalities assumed that any person at
the point of the release would have a 100% probability of dying. Farther downwind from the
point of the release-as the agent disperses-a boundary exists as defined by the 50% lethal dose
(see Fig. E. 1). That is, people on this boundary would have a 50 % chance of dying from
exposure to the chemical agent. It was assumed that the entire population within the area
between the point of release and the 50% lethal dose boundary would receive a dose midway
between the 100% and 50% levels. Therefore, the fatality rate would be 75 % for this
population.

A similar assumption was made at the tower dose levels. Thus, it was assumed that the
fatality rate for persons who would receive exposures between the 50% lethal dose and the 1%
lethal dose would average 25 %, and that the fatality rate for persons receiving exposures
between the 1% lethal dose and no-deaths dose would be 0.5 % . The FPEIS identifies these as
conservative assumptions that tend to overestimate the number of fatalities, because the time-
weighted dose concentration declines at a greater than linear rate as downwind distance



increases, and because the dose per unit of area also declines at a greater than linear rate as
downwind distance increases.

Plume Overlays. To estimate the potential maximum fatalities for a specific accident
category, the 50 %, 1% , and no-deaths dose contours from the D2PC atmospheric dispersion
model were overlain on the grid of population around NECD; the number of persons in each of
the three dose areas was counted; and the number of fatalities was computed using the fatality
rates previously described. The downwind plume direction was then rotated in increments of
one compass degree around the release site, and the estimate of fatalities was recomputed at
each increment. This process was repeated for the full 360” around the site to identify which
wind direction would cause the most fatalities. The resulting fatality estimates for each accident
category are shown in Table E.2.

These fatality estimates are subject to several qualifications as documented in the FPEIS
(U.S. Army 1988, Vol. 1, Sect. 4.2.3.1):

1.

2.

3.

4.

5.

6.

7.

As noted above, the assumption that 75 % , 25 %, and 0.5 % of the population would die
within a dose-exposure contour is conservative (i.e., it overpredicts the actual fatality
rates).
The estimates of fatalities are based on dose data that characterize the expected response of
healthy young males.
The downwind distance estimates from the D2PC atmospheric dispersion code are accurate
within &50%.  As a result, the fatality estimates based upon these distances, affected by
area as well as distance relationships, have corresponding ranges on the order of -75% to
t-25%. 0
Real variations in wind speed and direction during a release would cause the plume from an
accident to have a more complex shape over real terrain than the elliptical, non-meandering
shape used here.
The population counts for very large accidents have been truncated at 100 km (62 miles)
downwind of the release point, because it is impossible to estimate me shape of a very large
plume contour.
The census data used for determining the population distribution reflect places of residence
and are thus more representative of nighttime than of daytime accidents.
The point of release for all accidents was assumed to be the proposed location for the pilot
facility at NECD.

It was assumed that no emergency response or protective actions would occur within or
outside NECD in response to an accident. The human health impacts are therefore expressed in
numbers of potential fatalities without any credit for possible reductions due to such actions.
Hence, the fatalities estimated in this appendix are likely to exceed those that would actually be
experienced in the unlikely event of an accident. Hence, the values in Table E.2 can therefore
be considered to represent an upper bound on the potential number of fatalities that might result
from an accidental release of chemical agent.



Table E.2. Estimated number of potential off-site fatalities associated with hypothetical
accidents involving agent VX at the Newport Chemical Depot

Under Conservative-Most- Under Worst Case
Likely weather conditions” weather condition?

Accident
category

Lethal Maximum
downwind potential
distance fatalities’

Lethal
downwind

distance

Maximum
potential
fatalities’

c

Category 0

Category I

Category II

Category III

Category IV

Category V

Category VI

< 500 m 0 <2km 1

500 m to 1 km 0 2to5km 15

1 to2km 1 5to10k.m 50

2to5km 3 0 1oto2okm 230

5to IOkm 9 0 20 to 50 km 1,900

10to20km 320 50 to 100 km 18,500

20to50km 5,000 > 1oolcm 18,500”

0 “Conservative-Most-Likely” conditions are representative of commtiniy  occurring meteorological
conditions in the area and are typical of daytime conditions that would readily disperse gaseous hazards. For the
purpose of analysis, the “conservative-most-likely” conditions are defined as Stability Class D with a wind speed of 3
m/s.

h “Worst-Case” conditions are representative of infrequently occurring meteorological conditions and are
typical of nighttime conditions that would produce higher concentrations of a gaseous hazard at greater downwind
distances than would conservative-most-likely conditions. For the purpose of analysis, the “worst-case” conditions are
defined as Stability Class E with a wind speed of 1 m/s.

The fatality estimates are rounded.
dThe  atmospheric dispersion model is truncated at 100 km; hence, fatality estimates for the preceding

category have been used.

E.4 CONCLUSIONS

The data in Table E.2 can be used to compare the impacts of accidentally released
agent VX at NECD. The “worst case accident during continued storage would involve
an earthquake or the crash of an airplane directly into the existing storage warehouse. Either of
these events could be followed by fire. These accidents would be Category VI accidents (as
defined in Table E. 1). Such an accident could cause 5,000 fatalities under typical
meteorological conditions and up to 18,500 fatalities under unfavorable meteorological
conditions. These fatalities would occur amon@lie off-site population near NECD. On-site
populations were not included in the analysis.

In comparison, the “worst case” accident during the proposed neutralization operations
would be an aircrash involving two ton containers awaiting processing. This would be a
Category II accident (see the more detailed description in Sect. E-3.1). Such an accident could
cause one fatality under typical meteorological conditions and up to 50 fatalities under
unfavorable meteorological conditions.
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APPENDIX  F

CONSULTATION IN ACCORDANCE  WITH THE NATIONAL
HISTORK PRESERVATION  ACT OF 7966

INTRODUCTI

P

Section 106 or the National Historic Preservation Act of 1966 (NHPA) as amended [(16
U.S.C. Sect. 470), Pub. L. 89-665, October 15, 1966; amended by Pub. L. 91-243, 93-54, 94-
422, 94-458, 96-199, 96-244, 96-515, and 98-4831  requires federal agencies to take into
account the effects of their proposed actions on properties listed on or eligible for the National
Register of Historic Places. Prior to approva1  of an action, federal agencies must give the
Advisory Council on Historic Preservation (the Advisory Council) a reasonable opportunity to
comment on the proposed action. In addition, Sect. 110(f) of the NHPA requires specific
planning and actions to minimize harm to any national historic landmarks that may be directly
and adversely affected by a federal agency’s actions.

The National Register of Historic Places is a listing of “districts, sites, buildings,
structures, and objects significant in American history, architecture, archaeology, engineering,
and culture” [NHPA, Sect. 101(a)(l)(A)]. They may be of national, regional, state, or local
significance. National Historic Landmarks are those items on the National Register of Historic
Places which are judged to possess national significance in illustrating or commemorating the
history and prehistory of the United States and which have been so designated by the National
Park Service on behalf of the Secretary of the Interior.

F.2 PROCESS

The first step in complying with the Section 106 requirements is to identify and evaluate
historic properties. The federal agency (in this case the U.S. Army) with the assistance of the
State Historic Preservation Officer (SHPO) in the state in which the proposed action will take
place locates and evaluates the eligibility of possible historic properties for the National
Register. If there are no properties on or eligible for listing on the National Register of
Historic Places in the area of the proposed action, the agency must provide documentation of
the fact to the SHPO and notify other interested parties. If historic properties are present, the
agency must determine whether the proposed action could affect the properties in any way.
Formal consultation with the Indiana SHPO will be initiated by the NECD Cultural Resources
Manager.

F-4



F.3 CORRESPONDENCE

Formal consultation with the Indiana SHPO has been initiated. Exhibit F. 1 documents
the SHPO’s finding that no known historical or archaeological sites listed in or eligible for
inclusion in the National Register of Historic Places will be affected by any projects at the
NECD.
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APPENDIX  G

SEISMICITY

Previous investigations of the seismic hazards at the Newport Chemical Depot (NECD)
in Indiana are documented in Blume (1987) and Weston (1996). Relevant details from those
assessments are summarized and presented in this appendix.

G.l SEISMIC HAZARDS

The seismic hazard at a particular location is related to the probability of exceeding a
specified ground motion [commonly expressed as a peak ground acceleration (PGA)] as a
function of time. Figure 6.1 illustrates one such measure of the seismic hazard in the United
States. These PGA contours have also been used to develop “seismic zones“ (see Fig. 6.2) for
use in the design and construction of buildings.

Seismic information played a role in the Final Programmatic Environmental Impact
Statement (FPEIS) (U.S. Army 1988) through the consideration and evaluation of accidents
initiated by seismic activity, particularly for those accidents that could occur during continued
storage of the agent VX stockpile at NECD. The analysis of seismic hazards in the FPEIS was
based on earthquake data provided by the Applied Technology Council (ATC 1978). Based on
currently available data, the seismic hazard at NECD remains unchanged from the FPEIS.

G.2 DETERMINISTIC HAZARD ANALYSIS

Eight major fault systems within 320 km (200 miles) of NECD were active during
Paleozoic time (Blume 1987; Mitchell et al. 1992). Locations of the Ste. Genevieve, Cottage
Grove, Rough Creek, Pennyrile, Shawneetown, Kentucky River, Wabash Valley, and New
Madrid fault systems are shown in Fig. G.3.

Seismic reflection surveys reveal the presence of a Precambrian rift zone across the
Wabash Valley (Sexton et al. 1986). The southern end of this rift zone apparently terminates
against the Shawneetown fault.

Bristol and Treworgy (1979) describe the Wabash Valley fault system in southeastern
Illinois. The latest ruptures along this fault system are post-Pennsylvanian and pre-Pleistocene
in age. These faults were detected in oil wells, and they have no surface expression. The
southern end of the Wabash Valley fault system lies immediately north of the Shawneetown-
Rough Creek fault systems, and the northern end-lies in Wabash County, Ill., about 160 km
(100 miles) south of NECD. According to Mitchell et al. (1992), Paleozoic and more recent
faults in the New Madrid fault system do not extend across the Shawneetown-Rough Creek
fault system into the Wabash Valley.

G- l



Fig. G.1. Effective peak ground acceleration (EPGA) with a 10% probability of exceedance at least once in 50 years in the
eonterminous United States, showing the location of the Newport Chemical Depot (NECD). Sources.. Modified from Ten&five Provisions
for the Development of Seismic Regulationsfor  Buildings,  Applied Technology Council, National Bureau of Standards, Special Publication
NBS SP-5 10, U.S. Government Printing Office, Washington, Il.C., 1978.  NEHRP (National  Earthqtmke  Hazard  Reduction  Program)
Recommended  Provisions  for the Development  of Seismic  Regulations  for New Buildings, Part 2, Earthquake Hazard Reduction Series 18,
Federal Emergency Management Agency, Building Seismic Safety Council, Washington, D.C., 1988.
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Fig. G.2, Seismic zone map of the conterminous United States showing the location of the Newport Chemical Depot (NECD).
Source: Modified from Unifbrnt Building  Code,  International Conference of Building Officials, Whittier, Calif., 1988.
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ILLINOBASIN

Fig. 6.3. Major shallow geologic structures (faults, domes, basins, and arches) in
southeastern Missouri and adjacent states. Source: K. C. Bayer, Generalized Structural,
Lithologic,  and Physiographic  Provinces  in the Fold and Thrust Belts of the United  States, U.S.
Geological Survey, Denver, 1983. *



Appendix G G-5

The relationship between historical seismicity and the fault systems shown in Fig. G.3
has been the subject of widespread speculation in recent years. Hadley and Devine (1974)
presents a map (Fig. G.4) illustrating a Y-shaped region of historical seismicity. The contour
lines in Fig. G.4 indicate the number of earthquakes of I, ;IIII per 10,000 km* during the years
1800-1972. (I, is the modified Mercalli intensity at the epicenter of an earthquake.) The
western branch of the Y-shaped region extends northwest along the Mississippi River, the
eastern branch extends northeast along the Wabash River, and the southern branch extends
south-southwest along the Mississippi River. Although the relationship between seismic events
and the New Madrid fault system (the southern branch of Hadley and Devine’s Y-shaped
region) has been well established (Stauder et al. 1976),  such relationships are uncertain in other
nearby regions. Fault systems outside Hadley and Devine’s Y-shaped region (Rough Creek and
Pennyrile) have very few historical earthquakes in their vicinity.

Keller, Bland, and Greenberg (1982),  Braile et al. (1982),  and Black (1986) discuss the
relationship between historical seismicity and a proposed Precambrian rift zone complex in the
Mississippi, Ohio, and Wabash river valley regions. These authors present interpretations of
maps of gravity and magnetic anomalies that show a strong correlation between locations of
dense, strongly magnetic, and Precambrian oceanic crust (outlined by the heavy lines in
Fig. G.4) on the one hand and historical seismic@ on the other. There are four arms in the
proposed rift system. The southern Indiana arm extends northeast from the Wabash Valley into
central Indiana, where the historical seismic@ is less intense. The St. Louis and Reelfoot  arms
are moderately and strongly active seismic regions, respectively, but the Rough Creek graben
of this proposed rift system is more or less aseismic.

Pleistocene and Holocene ruptures along the Kentucky River and New Madrid fault-
systems [described by VanArsdale  (1986),  Russ (1982), and VanArsdale  and Sergeant] display
reverse and strike-slip motion. These directions of motion are consistent with region-wide
(eastern North America and western Atlantic Ocean) horizontal compression from the northeast
(Zoback and Zoback 1980).

Many earth scientists now believe that horizontal compression on a global scale is the
cause of occasional strong-motion earthquakes on ancient intraplate faults (persistent zones of
weakness that fully penetrate the earth’s brittle crust). However, strong-motion earthquakes on
intraplate faults are much less frequent than those on boundaries between plates (e.g., the San
Andreas fault in California). No crust-penetrating faults have been identified in the region
surrounding NECD. Furthermore, the historical record of seismicity does not support
speculation that reactivated Wabash Valley faults might underlie the proposed site.

Figure GS shows the locations (NOAA 1989) of all the largest historical strong-motion
earthquakes body-wave magnitude (mb) z 6.0; I, 2 VJ.II] in seismic source zones (Blume 1987)
within 320 km (200 miles) of NECD. Some seismic source zones have not experienced such
large earthquakes in historical time, in which case, only the largest earthquake is shown. For
example, the nearby western Indiana earthquake (I, = VII, central United States) of July 19,
1909, is also shown on this figure. These important earthquakes are numbered in Fig. GS
according to their chronological sequence of occurrence. Important parameters related to these
earthquakes are listed in Table G. 1. The majority of strong-motion earthquakes are found in or
near the New Madrid fault zone and the Wabash Valley.
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Fig. 6.4. Historical seismicity map superimposed on generalized regions of dense an
strongly magnetic basement rocks (deeply buried, inferred oceanic crust) of southeastern
Missouri and adjacent states. Sources: L. W. Braile et al., “An Ancient Rift Complex and Its
Relation to Contemporary Seismic@ in the New Madrid Seismic Zone,“ Tectonics  l(2), 225-37
(1982). J. B. Hadley and J. F. Devine, Seismotectonic  Map of the Eastern United  States, U.S.
Geological Survey, Map MF-620, Denver, 1974.
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Fig. 6.5. Largest historical strong-motion earthquakes in seismic source zones within
320 km (200 miles) of the Newport Chemical Depot (NECD) in Indiana. Source:  Computer-
Stored  Earthquake  Data, National Oceanic and Atmospheric Administration, Geophysical Data
Center, Boulder, Coio., 1989.
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Table (2.1. Largest earthquakes in seismic source zones of Fig. GS

Earthquake no. Date
1 12-16-1811
2 1-23-1812
3 2-7-1812
4 6-9-1838
5 1-4-1843
6 6-18-1875
7” 8-31-1886
8 9-27-1891
9 10-31-1895
10 5-31-1897
11 7-19-1909
12 1-1-1913
13 4-9-1917
14 7-27-1980

‘Not shown in Fig. 6.5.

Magnitude or
intensity

XI
XI
XII
VII

VIII
X

VIII
VIII
VIII
VII

VII-t-
VII

5.1 (VII)

Seismic source zone
New Madrid
New Madrid
New Madrid
Ozark
New Madrid
Anna
Charleston, S.C.
Wabash
New Madrid
Appalachian Highlands
Central United States
Blue Ridge and Piedmont
Ozark
Central Stable Region

.

Figure 6.6 shows the locations of all strong-motion earthquakes (rnb zz 5.0; I, ;r VII) in
seismic source zones (Blume 1987) within about 320 km (200 miles) of NECD. Although the
pattern of seismic&y is more diffuse than in Fig. G.5, strong-motion earthquakes are still
concentrated in the New Madrid fault zone, the Wabash Valley, and adjacent regions. Some of
the smaller earthquakes may be duplicates or aftershocks in NOAA’s data-file.

Figure G.7 shows the locations of a larger set of strong-motion earthquakes (mb ;: 4.0;
I, 2 V). The smaller earthquake locations in the New Madrid (and to some extent, the Wabash)
region are so dense that individual earthquakes are difficult to discern at the chosen map scale.
Smaller earthquakes are sparsely scattered throughout the central United States (where NECD
is located) and Central Stable regions. Again, some of the smaller earthquakes may be
duplicates or aftershocks.

The locations and intensities of earthquakes that occurred more than 50 years ago are
not well known. Epicentral locations of older events may be off by as much as 100 km, and
their sizes may be off by one intensity unit. More recent events were recorded by modem
seismic instruments; their locations and sizes are known to within 10 km and 0.1 to 0.2
magnitude units, or better. Although the record of historical seismic@ begins about 300 years
ago in the eastern United States, a complete historical record of strong-motion earthquakes is
less than 200 years old.

Table G.2 is a compilation of the maxi&iim historical earthquakes (mb or IJ in Blmne’s
(1987) seismic source zones (Fig. 6.5). Also shown are maximum expected earthquakes in
each zone, the minimum distance from each zone to NECD, and the predicted maximum
expected magnitudes (m,) and intensities (I,,& and their corresponding PGAs at NECD.
Maximum expected earthquakes are generally one-half magnitude unit and one intensity unit
greater than maximum historical earthquakes.
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Fig. G-6.  Historical strong-motion earthquakes (m,, 2 5.0; I,, r VU) in seismic source
zones within 320 km (200 miles) of the Newport Chemical Depot (NECD) in Indiana. Source:
Computer-StoredEarthquake  Data, National Oceanic and Atmospheric Administration, Geophysical
Data Center, Boulder, Colo., 1989.
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Fig. G.7. Historical strong-motion earthquakes (m, z 4.0; I0 r V) in seismic source
zones within 320 km (200 miles) of the Newport Chemical Depot (NECD) in Indiana. Source:
Computer-Stored  Earthquake Data, National Oceanic and Atmospheric Administration, Geophysical
Data Center, Boulder, Coio., 1989. m



Table G.2. Estimated maximum modified Mercalli intensities (I, and I,,,,), body-wave magnitudes (m,), and
associated peak ground accelerations (PGAs) on rock at the Newport Chemical Depot (NECD) site

Maximum expected PGA (g)

Intensity-based Magnitude-distance-
estimates based estimates

Maximum Maximum Minimum Trifimac
Physiographic historical expected distance and Nuttli and

province Locale’ earthquake earthquake (km) from Intensity Blume” Brady EPRIC Herrmann
or tectonic zone (date) ‘dmb Id% NECD at NECD 1987 1975 1988 1987

Central United States Near Newport, Ind., VII/ VIII/S.5 10 VIII 0.18 0.25 0.29 0.28
11 (7-19-1909)

Central Stable Sharpsburg, Ky., VII/S. 1 VIII/5.5  95 V 0.03 0.03 0.02 0.03
I 14 (7-27-1980)

Wabash Valley Southern Ill., VIII/ 1X/6.% 9. VI+ 0.08 0.09 0.05 0.10
8 (7-27-1891)

Ozark Southeastern MO.,
13 (4-9-1917)

VII/ 1X/6.5 140 VI 0.06 0.06 0.03 0.06

Anna Anna, Oh., VII-I-f VIIIf6.0 250
6 (6-18-1875)

New Madrid New Madrid, MO., XII/ x11/7.5 300

(Reelfoot Rift) 3 (2-7-1812)

‘Numbers correspond to locations on Fig. GS.
bBased  on Herrmann  (1981).
‘Electric Power Research Institute’s (EPRI’s) “base case.”
‘Based on Obermeier et al. (1991).
’ Modified Mercalli intensity from Algermissen and Hopper (1984).

III

VI&

<O.Ol <O.Ol 0.01 0.02

0.18e 0.25e 0.02 0.06

Source:  Modified from Blume (1987).
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According to Blume (1987) a near-field (less than 10 km away) earthquake in the
central United States region seismic source zone would produce the largest expected ground
motion at NECD. However, the more recent findings in Weston (1996) suggest that the most
likely contributor to seismic ground motions would be a moderately large event occurring at
considerable distance from the NECD site.

Boundaries of the seismic source zones in Table 6.2 (from Blume 1997) are neither
unique nor universally accepted. Many other sets of seismic source zones have been proposed
for the eastern United States (Algermissen and Perkins 1976; EPRI 1988a;  Bernreuter et al.
1989; Mitchell et al. 1992). For exampie, Mitchell’s Wabash Valley seismic source zone
extends much closer to NECD than does Blume’s.

G.3 PROBABILISTIC HAZARD ANALYSIS

Deterministic intensity-acceleration relationships are no longer used to calculate PGAs
as input for the seismic design of high hazard facilities; however, such relationships were
widely used at the time of publication of the FPEIS (U.S. Army 1988). Site-specific,
probabilistic seismic hazard analyses, such as those of Bemreuter et al. (1989) and the Electric
Power Research Institute (EPRI 1988a), use more recently developed methodologies than the
intensity-acceleration relationships and standardized spectral analyses used by Blume (1987). A
probabilistic seismic hazards analysis has recently been conducted for NECD (Weston 1998).
The findings of that analysis are presented below.

The Weston (1998) analysis was conducted with the EPRI (1988a) methodology to
estimate the annual likelihood of occurrence of seismic ground-motion events at the NECD site.
The hazard results from the Weston report will be integrated into a risk/failure assessment of
structures and subsystems to be constructed as part of the proposed facilities at NECD.

Earthquakes the size of the New Madrid and Charleston, South Carolina, events have a
relatively low probability of occurrence at NECD. The frequency of occurrence of lar e
earthquakes in the eastern United States would be on the order of 1 X 10s5 to 1 x 10-tevents
per year per 10,000 km2 (3,860 miles2) or about 1% to 10% of the frequency of such events on
crustal  plate boundaries, such as the San Andreas fault zone in California (an active continental
margin). This estimate is based on data provided by Johnston and Kanter (1990).

In the Weston report, the seismic hazards were found to be consistent with other hazard
estimates made previously for the U.S. mid-continent. The report includes recommendations of
site-specific seismic design criteria that take into consideration the soil overburden thickness
determined from site investigations conducted at NECD in March 1998.
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APPENDIX  H

PUBLIC COMMENTS ON THE DRAFT  VERSION  OF THIS
ENVIRONMENTAL  IMPACT  STATEMEN

This appendix displays copies of letters received from agencies and the public
commenting on the Draft Environmental Impact Statement (EIS). All letters received by the
Army during the comment period (June 12 to July 27, 1998) are included verbatim. Two of the
comments displayed in this appendix were received in writing during a public meeting held in
Newport, Indiana, on July 7, 1998. Another set of remarks was provided at that meeting and is
displayed in the transcript of that meeting in this appendix.

Individual comments from each agency or person were assigned numbers, as shown in
boldface in the left margins of the letters displayed on the following pages. Army responses are
provided on the right-hand side of the same page that displays the subject letter. In each
response, the Army states either that (1) the text was revised for this Final EIS, (2) provides an
explanation of why the text in the Draft EIS was adequate and did not need to be revised, or
(3) answers questions that were asked by the commentor. If the response does not mention text
revisions, then the corresponding text in the Draft EIS was not revised. Note that section
numbers in this Final EIS are the same as those in the Draft EIS; however, page numbers
referenced in letters commenting on the Draft EIS are not necessarily the same as the page
numbers in this Final EIS.

--
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGIoN  5

77 WEST JACKSON l3O”LEVARD
CHICAGO, IL Eo604~3590

U.S. Army Program  Meoager  for Chemical Demilitarization
AITN:  Environmental & Monitoring Oflicc (Malt Hurlburt)
Building E4517
Aberdeen Proving Ground, Mayland  21010-5401

Dear Mr. Hurlburt:

In accordance with our responsibilides  under the National Envimnmcntal  Policy ACI  (NEPA) and
Section 309 of the Clean  Air Act, the U.S. Environmental Protection Agency (U.S. EPA)
Region 5 is providing commenlr  lo your Agency on the DraR  Envimnmental  Impact  Statement
(DE@)  for the Pilot Testing of Neutralizalion/Superriticai  Waler  Oxidation of VX Agenl  al
Newporl  Chemical Depot, Indiana.

The proposed action wpuld  involve the  design of e full-scale  facility for the Newport  Chemical
Depot  (NECD) with pi)01  lesdng  lo be done on a single train of a multiple-train full scale facilhy.
‘Ihc  VX apnl  would be ncutmlized  with near  boiling sodium  hydroxide followed by the  post-
treatment step consisting of Supercritical  Waler Oxidation (SCWO). The Depanmcnl  of Army
proposes lo wnstruc~  this facility by December 1999, nm  preoperatiooal  tests by March  of 2C@2,
begin pilot tests  using VX agent by March 2003 end complete pilot testing, destroying
approximately one-child of the VX arsenal (615 of 1690 Ion containers) by December 2003.

As discussed in this letter, U.S. EPA has  speciiic  objections with the DEIS for the proposed pilot
testing of VX Agent. WC have rated  the DEIS for this  pmjecl  89  e “EO-2”. See  the enclosed
Summary  of Rating Detinitions. The “EO” rating hac  been wed because the  U.S. EPA ban
identified some potentially sign&ant  enviroomental  impacts tha;  may rquin  substantial
changes lo the preferred alternative or consideration of other pmjcct  al~emalives.  The ‘2” rating
has been used  lo express U.S. EPA’s conwms  with  the amount  of information included in this
DEtS to folly assess the impact9  lo the  cnvironmenl.  U.S. EPA also  believes that  additional
allemslives  within the spectrum  of alternatives analyzed in the  DE15  may have the potential IO

reduce environmental impacts. Ow  objections are centered wound  the  Range of Alternatives
Evaluated, Scope, end Environmental Conreqoenwr  Documenled  in the DEIS.

l - l The U.S. EPA acknowledges the ntm~eroous  studies that  the Army has  conducted IO evaluate
methods for destroying its chemical stockpile. For clatily  in the FEIS, the Depttrlmenl  of Atmy
should make a concentrated effort  IO specify when its  research  end ilr conclusions are directed et
the entire chemical stockpile or when it applies strictly lo VX. The distinction between  the Iwo

l-1. Appendix A has been completely restructured in response to the comment.
Information in the Draft EIS version of Appendix A refers to technologies for
bulk agent stored at Aberdeen Proving Ground (mustard agent I-ID) and
Newport Chemical Depot (VX agent). Table A.2 applies to mustard agent as
well as nerve agents VX and GB.
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was not always apparent in the DEB and this could have led to confusion. For example, it is not
clear in Table A-2 ifthe  alternative technologies studied were considered as methodologies for
the entire chemical stockpile or just for VX.

At the time the Final Programmatic EIS for Chemical Stockpile Disposal Program (CSDP) was
published in 1968, high temperature incineration was identitied as the preferred alternative. The
U.S. EPA understands and suppolls  the need of the CSDP to evaluate technological alternatives
to incineration. The studies conducted by the Alternative Technologies Program (ATP) and the
U.S. Army’s Program Manager for Chemical Demilitarization (PMCD) starting in 1993 and
continuing through 1996 have all evaluated relevant alternative technologies that could be used
for destroying the VX stockpile. All studies have indicated that the neutialization process along
with some other post-treatment should be brought forward to the pilot stage National Research
Council (NRC) and ATI’ studies in 1994). Subsequent studies by Science Applications
International Corp. (SAIC) in 1995 and the U.S. Army Materiel Systems Analysis Activity
(AMSAA) in 1996 indicated that other alternatives in addition to the SCWO method such as the
electrochemical oxidation method and the molten metals method could also be applied to the VX
stockpile. These alternatives were described as being advanced and safe technologies that have
been demonstrated at the Qmmercial  scale. The 1996 NRC report recommended neutralization
and off-site post-treatmend, on-site commercial processes other than biodegradation and
electrochemical oxidation (in that order). No mention was made of the supercritical water
oxidation methodology but instead the electrochemical oxidation method was discussed as the

l -2 technology that should be pilot tested at the Newpart site. It is not clear how the 1995 and 1996
studies were accounted for in the decision to pilot test the SCWO methodology. Thus, the
decision to evaluate only SCWO for use in conjunction with the neutmliuction process in the
pilot test program has not been well established by the studies summarized in the DEIS.

l -3 The 1994 Army report to Congress discussed the Army’s conclusion that further evaluation of
the technical, cost, and schedule implications of other post-treatment technologies led the Army
lo pursue chemical neutralization followed by SCWO as the methodology to use for the NECD
stockpile. This conclusion is not supported in the DEB because the basis for eliminating other
post-treatment methodologies from consideration in a pilot test is not adequately described in the
DEIS. If technical, Iinancial or scheduling constraints are the basis for eliminating alternative
technologies from pilot test consideration then additional supporting documentation is needed in
this DEIS to support that claim. The U.S. EPA believes that these other methodologies should be
included as alternatives for study under the pilot test Environmental Impact Study or substantially
more information should be included to demonstrate why these methodologies have been
eliminated from further consideration.

l - 4 Similarly, the on-site neutralization/off-site disposal option should be further addressed in the
Final Environmental Impact Statement (FEIS). Reasons for eliminating this as an option must
be clearly articulated. Additionally, the forthcoming report to be issued by the Alt Tech Panel

l-5 will assess whether the alternative technologies are at a level of maturity and efficiency to be
considered for pilot demonstrationr.Tbis  assessment would be insttumenlal  in the this pilot

I-2.

1-3.

1-4.

l-5.

Appendix A has been completely restructured in response to the comment. The
Army hopes that the new version of Appendix A provides the clarification
requested in the comment.

Text has been added to Appendix A (see Sect. A.5 in the revised Appendix)
characterizing the selection of SCWO in response to the comment. In addition,
Sect. 1.6.2 has been revised to incorporate the new information provided in
Appendix A.

In regard to the range of viable alternatives, it is emphasized that the proposed
action is a research and development activity focused on the disposal of bulk
agent VX stored at NECD, rather than an operational component of the
Chemical Stockpile Disposal Program.

The proposed pilot facility would use a chemical neutralization process
followed by supercritical water oxidation (SCWO) of the neutralization reactor
effluent (also called hydrolysate) to destroy a portion of the nerve agent VX
current stored at NECD to determine whether these processes could be a
potentially viable disposal option for the remainder of the NECD inventory of
chemical agent.

Text has been added to Sect. 1.6.2 to provide the information requested in the
comment.

The findings and recommendations of the recently released report of the NRC
(the report referenced in the comment) have been included in Section A.5.2 in
Appendix A. The NRC identified a number of technical challenges facing
SCWO that are currently being addressed in ongoing R&D of the Alternative
Technologies and Approaches Program of PMCD. These include, but are not
limited to, materials of construction for the SCWO reactor vessel, destruction
kinetics of SCWO, and full-scale performance of the proposed NECDF SCWO
installation. Lessons learned from this ongoing R&D will be incorporated into
the design and operation of the proposed facility.

c
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-6 decision and it should be considered prior to project implementation. The memos generated by
the Assistant Secretary of the Army for Research, Development and Acquisition and the Defense
Department Acquisition Executive referenced in the DEIS and shown in the Appendices only
serve to show that the pilot plant should utilize the neutralization methodology. Neither memo
specifies the post-neutralization step that should be used in the pilot, In fact, the Assistant
Secretary of the Army letter discusses on and off-site post treatment alternatives without
specifying the supercritical water oxidation method.

l-7 For the reasons stated above, the U.S. EPA does not agree with the statement made on page I-8
that “A detailed evaluation of the potential environmental impacts from additional alternative
disposal technologies is beyond the scope of this EIS.” NEPA requires that a rigorous
exploration and objective evaluation of all reasonable alternatives is conducted and documented.
Explanations as 10 the reasons why allemalives were eliminated from detailed study also need lo
be included in DEB. Ultirnalely  the EIS should fully evaluate and discuss each alternative
considered in detail so that reviewers may evaluate their comparative merits.

l-8
I

The U.S. EPA is also co&med with the lack of any documentation in the DEIS IO support the
destruction of one-third of the VX arsenal under a pilot test mode. it appears that the objectives
of a pilot-testing facility may be achieved much earlier in the scheduled 9 months of pilot testing
with VX. The Department of Army should either evaluate additional upper limit quantities for
pilot testing or substantiate why the treatment of the contents of615 ton containers is necessary

l -9 to achieve pilot test goals. The Army may also want to consider the alternative of linking the
successful completion of the pilot program with the treatment of the total inventory of VX agent.
Assuming that the pilot test mode of the proposed project preforms as described in the DEB, this
analysis and documentation could eliminate the need for any additional NEPA documentation for
the destruction of the remaining VX agent.

U.S. EPA has concerns regarding the incomplete document&ion of environmental impacts. The
initial steps of the proposed action include moving the ton containers from the existing storage
warehouse to the proposed facility and mechanically punching the containers, allowing the VX to

I-IO drain and pumping the material into a holding lank. Material handling, storage and transport are
operational steps that often contribute lo accidents and spills. The amount  of information in the
DEB regarding each of these sleps  is inadequate for any chemical but especially inadequate
given the toxicity of the VX agent. The FEIS should document in detail how the containers will
be transported, drained, and how the VX will be pumped etc. The design and operation of this
process are critical to avoiding accidents and spills. In particular, the FEIS should address the

l-11 types of secondary containment and other spill prevention measures that will be used when

1-12
transporting containers. To the extent that indoor transpon  of the material is possible it should
be preferred over outdoor transport where spills would be harder IO contain. The Department of

1-6. Text has been added to Sect. 1.3.2 to more clearly define the Army’s decision
process and the role of the letters referenced in the comment on that decision
process. The Test and Evaluation Master Plan (TEMP) is the management
document specifying the requirements of the test program that must be
obtained in each part of testing. The document has a mnnber  of testing phases,
called milestones. At each milestone the Army decision authority, upon
obtaining test results, independent evaluations, and recommendations from the
program manager, will decide whether or not the project can proceed to the
next phase. The criteria on which the decision is made, called critical technical
parameters, are defined in the TEMP. Failure to obtain a critical technical
parameter wili result in a determination that the program has failed.

The milestone 0 decision is the decision to pursue testing for an alternative
technology. Congress made this decision. Milestone 1-2 has been described
thoroughly in this document. It was the decision to perform laboratory and
bench scale testing (the Kaminski and Decker letters referred to in the
comment). Milestone 3 is the decision that pilot testing on a full scale unit has
been successfttl and it is permissible to destroy the stockpile at Newport. The
Milestone 3 decision would  be made by the same decision authorities as made
the Milestone 1/ 2 decision.

Additional information regarding the testing program and the schedule for
different stages of testing has been added to Sect. 2.2.1 of this Final EIS.

See also response to Comment I-5.

I-7. See responses to Comments l-3 and l-4.

1-8. The number of ton containers (615) mentioned in the EIS is representative of
the upper limit on the amount of agent VX that could be required during
completion of all aspects of the Army’s proposed pilot-plant and demonstration
test, Additional discussion of the test and evaluation program pianned  for the
proposed action, including testing to date as well as critical technical
parameters, plant availability, processing rates, and total agent to be destroyed
during the proposed pilot-plant testing of NECDF, has been added to Sect.
2.2. I of this Final EIS. Table 2.3 has also been revised to incorporate
additional information regarding test parameters and objectives.

1-9. The Army cannot link the successful completion of the pilot program with the
treatment of the total inventory at NECD because the pilot program is a



research and development activity and not an operational part of the Chemical
Stockpile Disposal Program (CSDP). If the neutralization/SCWO technology is
successful (as the Army anticipates it will be), the Army can at that time
recommend to Congress that the CSDP  he modified to incorporate the use of
this alternate technology for the NECD inventory. Neither that
recommendation nor the assessment of impacts resulting from the use of
neutralization/SCWO for the remainder of the NECD inventory can precede
the successful completion of the proposed R&D effort. See also the response to
Comment l-6.

l-10. As stated in Sect. 1.5 of the EIS, the specific design details for the proposed
facility have not yet been finalized. Such details, as requested in the comment,
will be available for public and agency review as part of the RCRA permitting
process for the facility. Operations inside the proposed facility will be
conducted within ventilated rooms and enclosures that move the air from areas
of least contamination potential to areas with greater contamination potential.
The atmospheric discharge of this air is accomplished only after passing
through carbon filtration designed to remove any VX agent present in the air.
In addition, there is no potential for discharge of liquid effluents to surface
waters on NECD since all such effluents will be discharged to the
wastewater treatment plant at NECD prior to discharge to the Wabash
River.

See aiso response to Comment I- 11.

l-11. The agent in the ton containers will be monitored in the storage building. It
will then be transported by forklift from the storage building to the
demilitarization plant, where it will be monitored again. Once in the building it
is in a ventilated area with secondary containtnent.

The metal shells of the ton containers themselves provide a substantial
degree of containment to prevent spills. The Army has a Chemical
Accident and Incident Response and Assistance (CAIRA) and a Spill
Prevention Plan in place at NECD. Policies and procedures in these
documents provide the information requested in the comment.

In regard to transportation of containers from storage to the proposed
facility, the transport distance for any individual container would be less
than 250 feet and would be accomplished by forklift. In the event of a VX
spill, the agent itself is not very susceptible to evaporation (Le., it was
designed to be a persistent warfare agent). Spill response teams would be



positioned nearby to quickly contain any accidental spills. In addition,
previous risk assessments have established a probability in the range of
one in ten billion for a forklift accident releasing quantities of VX that
could produce lethal airborne concentrations more than 1500 feet
downwind.

l-l 2. See the response to Comment l- 11. The Army believes that the lack of
potential risk obviates the need for an enclosed transportation corridor. The
Army intends to conduct appropriate safety reviews of its proposed
transportation plan to ensure the level of safety suggested in the comment.
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Army should consider the safest means of transporting the ton containers as possible.

l-13 The DEIS continually refers to the need for the Newport Chemical Agent Disposal Facility
(NECDF) to acquire Resource Conservation and Recovery Act (RCRA), Clean Air Act (CAA),
and Clean Water Act (CWA) permits. The FEIS should specify the parts of the process that
require such permits. The FEIS should clearly specify if VX, the VX hydrolysate, and the
liquid/solid wastes from the SCWO process are RCRA regulated hazardous wastes. Also, the

-14 FEIS should speeifL  how the Department of the Army calculated the volume and concentrations
of gaseous emission (Table 2.8),  solid waste (Table 2.9). and Process liquid eflluents (Table
2. IO), were generated.

l-15 The U.S. EPA is concerned by the statement on page 1-9, that indicates the U.S. EPA is a
cooperating agency on this project. Appropriate staffmembers of the U.S. EPA in Region 5 and
within the Oftice  of Federal Activities are not aware of any agreement by this agency to act in the
capacity of a “Cooperating Agency” for the VX pilot project. This point should be corrected or
clarified in the FEIS.

Thank you for the opportrnity to review and provide comments on this DEB.  We are willing to
meet and discuss our comments with you. If you should have any questions about this matter,
please contact Sherry Kamke at 312-353-5794.

ichael  W. MacMullen
/

Environmental Review Group
O&e of Strategic Environmental Analysis

Kevin Rudduck, Newport Chemical Depot

l-13.

l-14.

I-15.

None of the information provided in the permit applications referenced in the
comment have yet been approved by the State of Indiana or EPA. The status
and/or processes associated with these permit applications is described in new
text added to Sect. 4.9 in this Final EIS. RCRA and NPDES permit
applications have already been submitted to the State of Indiana and EPA.
Information in those applications were obtained from bench-scale testing
and engineering evaluations (see response to Comment l-14).

Text has been added in sect. 2.2.3.4 to explain how volumes and
concentrations in the referenced tables were calculated. Engineering
evaluations, based on a variety of standard approaches (including
mass/material balance, energy balance, design information, applicable
method detection limits (MDLs),  theoretical chemistry, process
calculations, and design requirements/specifications) and sources
(including RCRA Part B and NPDES permit applications) were used to
develop these values.

Representatives of EPA Region 5 RCRA office were involved in the WIPT and
the cooperating agency review meeting of the Draft EIS. The Army mistakenly
assumed that constituted cooperating agency status and regrets the
misunderstanding.
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SUMMARY OF RATING  DEFINITIONS
AND FOLLOW UP ACHON”

Eaviroomeotnl Impact of the Action

The EPA review has not identiiied any potential environmental impacts requiring substantive
changes to the proposal. The review may have disclosed opportunities for application of
mitigation measures that could be accomplished with no more than minor changes to the
proposal.

The EPA review has identified environmental impacts that should be avoided in order to fully
protect the envimnment. Corrective measures  may require changes to the preferred alternative or
application of mitigation measures that can reduce the environmental impacts. EPA would like
to work with the lead agency to reduce these impacts.

The EPA review has identiiied,significant environmental impacts that must be avoided in order
to provide adequate protectionror  the environment. Corrective measures may require substantial
changes to the preferred alternative or consideration of some other project alternative (including
the no action alternative or a new alternative). EPA intends to work with the lead agency to
reduce these  impacts.

The EPA review has identified adverse environmental impacts that are of sutTicient magnitude
that they are unsatisfactory from the standpoint of public health or welfare or environmental
quality. EPA intends to work with the lead agency to reduce these impacts. If the potenlial
unsatisfactory impacts are not corrected at the final EIS sate, this pmposal will be recommended
for referral to the CEQ.

Adequacy of the Impact Statement

The EPA believes the draft EIS adequately sels  forth the environmental impact(s) of the preferred
alterative  and those of the alternatives reasonably available to the project or action. No further
analysis or data collecting is necessary, but the reviewer may suggest the addition of clarifying
language or information.

The drafl EIS does not contain sufficient information for the EPA to fully assess the
environmental impacts that should be avoided in order to fully protect the environment, or the
EPA reviewer has identitied new reasonably available alternatives that are within the spectrum of
alternatives analyzed in the draft  EIS, which could reduce the environmental impacts of the
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UNITED STATES ENVlRONMdNTAC  PROTECTION AQENCY
RfClON  5

77 WfSTJACKSM(  W”LE”Antl
CNICAGO.  n.  60504Lw*

NOV 0 3 1996

U.S. Army  ProSrum  Managct  for  Chcmid  Ucmililiuization
ATIN:  Environmental &Monitoring OUlcc  (Malt Hurlburt)
Dulldlng  E&17
Aberdeen Proving  Ground, Mtuyland  21010~5401

Dear  Mr. Hurlbum

T&lctter  is o follow-up to ihc  information provided  by the  Ucpart~ncnl  of Army in r~rponre  to
the  U.S. EPA cmmttcnta  on Ihe  Draft Environtnenhd  Impact SUlcmcnt  for the Pilot Testing  pf
Noutr&.&on/Supacritictd  Water Oxidation of VX Agent  at Newport Chcmiwl  Dcpot,  Indmna.

As WC sonmwoicatsd  to you by way ofour  July 28, 1998  letter,  US. RPA  expreused  objections
with the Draft  Envirwmanrtd  impact Statemwt  for  the  pnlposcd  pilot testing of VX cgcnl.
Spccifiuliy, our  objections ww  based  on iskrmotion  dwxmcotcd  in the  UEIS  drohog  with the
Range  of Alternatives Evaluated, Scope  of the DEIS, oltd  Environmenlot  Conaatturnces
Dowmcnted  ht the DEIS.  The chutgss  that you hsvr propo%d in your  Y~liminary  I-‘iwi
F,vimomu8e.l Imp& Ytatcmcot  w amended by informntion  ruppliod  in your October 28, IYY8
later  will wldrurr  tlrc  isrues  that we hvvc  articulated ht  our July 28, 1998 lettar.  Unless
rlgni!iwnt changer  wermnt  the ldcntibutlon  of now iasucr,  we will @o&do  your  agency  wilh  a
letter removing our wwlronmon~l  objections to  the  proposed project when  we have  complctcd
our  review  olthe Final  Environmerdal  Impact Statement.

We t&wst~  that  additionitl  N~tionol  I?nvironmcntol  pulley  Act (N@l’A)  dowmCotutlon  will
bq  prqw&  for  any  rtockpile  destruction octivitic%  ihat  will wcw  st the Nowport  Chcnticul
Dcpot  beyond  the  +cope  ofthis  pilot  test  and WC will look forward to rovicwing  lhat  subnrqocot
NEPA documcotatiun.

Wo appre&te  your ~spw.+enars  to out  letter.  If you  hove  any questions.  plc;l~c  COMuCi  Sltcr~’
Kemko  et 312-333-5794.

Sincerely,

Acting Manager,  Environmenhd  Rcvicw  (irollp
Office  of Stmtcglc  Environmentel  Arwlysis

Environmental arid
Mooitoring  offi

Environmental Beview Group
office Of strategic Planrdng  AM&SL
unhed  states F.uvtmnInemal

I’rwakm  Agency
Region V
77 West J&son  Boulevard
Chicago.  llUooh 60604-3590

Dear MI. Ptncdick

I ant  writing  fn msponse lo your  November 3.1998 ktur  co-g  tk Draft
Envimnmemal  Impact  .Wuenis~ for Pilot  @EIS)  Teaiog NwtratizarloillSup  W&J
Oxidation  of VX Agent stored at Newport Ormical  Depof  LndlaM. I ~pgncfate  ti ~ccerrt
OPpOrRUIitY  to work $h  YoUI m in dcvOiophx$  rtsponses  to improve th?. DIil[s. I lookforward to  workinp  ytfh  your staff in the fotxtrc  cm  this  program of extrcm:  w&a  tmportanr.

My point  Of COlllaCL  for Uris action is Mr.  Mat&w  Hurlbun.  or 4204367027.

.%X&y,

wiltiam  I.&  Frlngtc
Chief,  EnvJrorlmentaJ  and

Monitmin~  Office



H
-12

C
onstruction and P

ilot Testing of the N
E

C
D

F



b’ ’

2-4

Mr. Hurlburt 2

and Wildlife Service (FWS) has  serious  concems  regarding contaminant-&ted  toxicity to the
aquatic community of the Wabash River. The  Review  DEIS (RDEIS),  dated December  1997,
mentioned in several  instances that additional  tests would be developed to further determine the
toxicity of the eflh~ent  the facility plans to discharge to the Wabash Riva.  While the results of
several additional toxicity I&r performed  after the release ofthe RDEIS have been addressed  in
the present  documatt,  there  tests  appear to only address awe  toxicity (with the exception ofthc
short-knn, ‘I-day toxicity test  for Ccriodrrphnio  dubi? survival). and not chronic exposure.

In additior,  the RDEIS indicated that a moohosing  program would be estlbtished  in order to
determine contaminant concartrations  in the  effluent.  receiving stream,  and aquatic biota. This
proposed  monitoring program for VX, VX breakdown products, and othn  Eontaminaots  has  been
dropped from  further  consideration and is not discuss&3  iii the current  DEIS. We strongly
recommmd  that monitoring occur.  as w discusred  in the RDEIS.  for oontaminantr  being
discharged into the Wabash River since all of the estimates  of fioal  efflumt  and instream
concentrations, as  well  LJ  toxicity calculations, are bawd on theoretical vaIues  and bench-scale
tests. This monitoring should include additiorul  aquatic bioawys using actual  effluent Qrllb
samples  once the plant is in opcntion We alw,  recommend that invertebnte  complete life-cycle
toxkhy  tests and short-term chronic tests  for Bthead  minnow survival  and rcprodunion  be
performed. Implcm~tation  of the monitoring and  chronic toxicity testing would substantially
dish out  concern
if the facility continue1

with tit  contaminmt-related  aspens ofthe proposed process. pazticularly
to operate beyond the pilot-test phase. From a public &dons

perrpcnive,  Ibis  type of approach may also help  to alleGate  concu-w  in surrounding commuoities.
The above recommendations will also  be retlected in the comments of the FWS regarding any
forthcoming permit  applications or modifications.

2-6

The R.DE1.S  inchzdw  a @nitkant  discussion of the potmdal  toxicity of several of the breakdown
products ofthe VX neutralization process,  inch&g  the compounds ethyl medtyl  phosphonic acid
(EMPA) and methyl phosphonic acid &PA).  Both ofthcx  compounds have been described as
potentially being ham&  to aquatic organinns  within the mixing aone  area  @DFX.  15%).
Subsequent information indicates, however, that at the  detection limitr  available. these breakdown

- - products of concern  arc not detected in the tkal  cftiuent  @EIS.  1998. and personal
communication, Greg  Zimmemq  Oak Ridge National Laboratory, Oak Ridge, Tuuierrcc,  to
FWS). The FWS encourages funha  refinement of dettiion  methods for such  compounds as
EMPA and MPA in order  10 encore  the protection of aquatic biota near  the &lucnt  discharge,
especially if t&r  process  in to be utilized at additional facilities in the future.

Groundwater  Quality

2-7
Section 3.3.2.4 (page j-21  ofDEIS)  indicates that the site is  chvacteriaed  a$ one that has scvcral
sources  of wntamination. Consequently, more multi-level monitoring wells should be located
closer  to the boundaries of the NECD site to detect contamination of groundwater  leaving the
site. The depth of monitoring wells is not shown on Fig. 3.6, and this tzctor  is important in order
to know the dfmivenerr  of the monitoring program. The  dates  of rampliig  for Fi::  3-6 should

2-4. The exposure times for bioassays directed at fathead minnow survival and growth and
Ceriodnphnia  dubia  reproduction were erroneously listed in Table 4.6 as only 48 hrs
long, when in fact they were all seven days long. Note also that the algal growth test
was 96  hrs long, not 100 hrs as indicated in the table. The exposure durations have
been corrected in Table 4.6 of the Pinal EIS.

2-5. As part of the environmental permitting process, the Army has submitted monitoring
plans in permit applications. The NECDF RCRA Part B permit application includes a
Preliminary Assessment of Health Impacts (AHI), which uses toxicity data from bench
scale tests to assess potential impacts to human health and the environment. A Final
AHI will be conducted as part of the Demonstration Test for the operational facility.
This analysis will use samples and data collected during the Demonstration Test,
which will be overseen by regulatory officials. The specifics of the Demonstration
Test are to be negotiated with the Indiana Department of Environmental Management
during their review of the Demonstration Test Plan, a docmnent  that must be
submitted and approved before the Demonstration Test can begin.

See also response to Comment 2-4.

2-6. The Army notes the recommendations regarding enhancements to detection methods.
However, at the current detection limits, it is not anticipated that significant adverse
impacts to aquatic biota will occur given the extremely low toxicity of the SCWO
effluent, particularly after orders of magnitude dilution through the NECD POTW and
in the Wabash River.

2-7. No liquid effluent from NECDF  will be released to any area with the potential for
groundwater contamination. There is, thus, no need for additional groundwater
monitoring wells closer to the NECD site associated with this proposed action.

The effectiveness of the groundwater monitoring program for existing contamination
at NECD is not relevant to the proposed action. Additional information regarding the
depth of monitoring wells, the data collection dates, and sampling frequency for the
wells shown in Fig. 3.6 will be provided under separate cover.



hfr. Hurlburt 3

also be provided, along with information  on sampling frequency for the wells and whether aU
aquifers are adequately sampled.

2-8 Table 3.5 @age 3-26 of DEIS) provides some information on groundwater  quality of aquifers
beneath NECD. However, the overall chemical character of the groundwatcrs  in these aquifers,
including infomration  on whether organic pollutants have been detected in water samples, is not
provided. Table 3.5 should be expanded in this context

2-9 Page 3-27 of the DE.IS indicates that many wells are located in close proximity (2 miles) of the
NECD site. Because the surface watn and groundwater  are interrelated, a hydrogeologic  map
that shows wetlands and potential groundwater  recharge areas is necessary to understand where
protcnion  may be needed and should be provided in the EIS.

Federally List+ Species

The DEIS states that a Biological Assessment (BA) is being prepared to address potential impacts
to federally protected species and habitat within 100 km of the NECD. There are two species
which are known to occur on or very near (less than 3 miles) the NECD:
s&/is)  and the bald

a

the Indiana bat &&fir

2-10 and bat, include impa
agle (Halimom  lewoccphalus).  Our cmctms, with regard to the eagle
E to habitat from construction activities ~mcluding  tree clearing for the

creation of a dctcntion  pond [page 2-13 and personal communication of FWS with Kevin
Rudduck,  Assistant Environmental Er@neer for the NECD]), as well  as degradation of ware;
quality from construction run-off and effluent discharge. The  FNS will perform a separate
evaluation of impacts to federally listed species pursuant to section 7 of the Endangered Species
Act, as amended. The PWS will provide detailed comments regarding federally listed species
hr reviewing the BA,

Specific Comment.5

On the bottom ofpagc xx the text states: ‘At the proposed site (i.e. adjacent to the Building 144),

2-11-
..a0 prim&rmland,&reatened  and endangered tp:des. wetland, or floodplain would be adversely

affbcted by constntaion” It is our understanding that just south of the proposed fence line
around the facility, a number of trees will be removed, and a darn created at the headwaters of a

2-12 small tributary to Little Raccoon Creek.
specifically in the DEIS.

The impacts from this  project are not discussed
Then may, in fact, be some adverse &fans  to the floodplain area of

Little Raccoon Creek. In addition, in June 1998, an lndiana bat was captured less than 0.5 miles
from  the proposed site along Little Raccoon Creek (Phil Cox, personal communication lo FWS).
This issue will be discussed in the BA submitted to the FWS (Matt Hurlburt.  personal
communication to FWS),

Table 2.11 on page 2-30 indicates that no unique or rare animal species are expected to be

2-13 af&ted by construction activities. We would like to point out that the newest bat record
1998) and proposed detention pond construction appear to not be considered in this table.

(June

2-8. The comment is not relevant to the proposed action and its potential impacts. See
response to Comment 2-7.

2-9. A wetlands delineation for the area of the proposed pilot plant site, including the
stormwater detention basin, has recently been completed and has been forwarded to
the appropriate authorities for a wetlands determination. That delineation did not find
any wetlands within the area of the proposed site.

The presence of the proposed facility would require that the surficial  glacial till be
disturbed. The resultant unclassified backfill would be very porous and would promote
seepage/recharge into the ground. Conversely, the glacial till, where undisturbed, is
not very porous; incident precipitation tends to run off rather than seep into the
ground. Groundwater bearing sand and gravel lenses have not been mapped in the
glacial till beneath the site for the proposed facility. If present, these lenses would be
connected hydrologically to the recharge area created by the presence of unclassified
backfill.

The sand and gravel aquifers within the glacial till would only be impacted if an
accidental spill occurred. This is discussed in Sect. 4. 1.4.2.  The system of curbs,
berms, sumps, and concrete slabs would contain an accidental spill within the facility.
The impacts of a spill outside the facility are also discussed in Sect. 4. I .4.2.  Clearly, a
spill outside of the proposed facility that went unattended would seep into the ground
because of the presence of unclassified backfill. Additional discussion of potential
impacts to the sand and gravel aquifers has been added to Sect. 4.1.4.2 of this Final
EIS.

2-10. The comment is noted. These concerns are addressed in the Biological
Assessment (BA) (see Appendix D in this Final EIS). Also see text changes in
this Final EIS discussing tree clearing and the detention pond in Sect. 2.2.2.4
and the impacts of these actions on the Indiana bat and the bald eagle in
Sects.4.1.1.4and4.1.2.4.

2-l 1. Additional text has been added to Sect. 4. I. I and the Executive Summary of
the Final EIS discussing the environmental impacts attributable to construction
of the stormwater detention basin, including tree clearing. This discussion
includes consideration of hydrology, floodplains, and aquatic and terrestrial
resources. No significant impacts to these resources are expected as a result of
construction and operation of the stormwater detention basin.

2-12. The comment is noted. Section 4.1.1.4 has been updated accordingly.

*
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Mr. Hurlburt 4

On pages  4-6 and 4-7. the section on tmest&l  rcsowce~  indicates that no rare 01  unique plant or

2-14 animal resaucef  occur  within the proposed pilot tat facility or support  facility constnxaion
areas.  Fwthemwre,  the report  states: ‘Due to the distances ofthe proposed Jtc  tiom sensitive
ecological WSOU~CCI,  impacts to them from consttwtion  ara  wnsidaed  unlikely.’ Tldr section
should  be revised to include the new bat dat&  a.s well as inlormation  rqarding  the constrwtion
activities for the proposed detention pond.

2-15
The section on threatened and  endangered species (page 4-7) states that the closest roost  and
suitable fora&  area for Indiana bats  is 1.5 km (0.9 miles) &om  the pilot-tea facility. New
infomafion indicates that  Indiana  bats  are foraging along tittIeRaccoon  Creek, less  that  0.5
miles firom  the facility. In addidon,  cowttwtion  ofthe detention pond. which will remove  suitable
foraging habitat  for the bats, is proposed to occur at the headwaters  ofthe creek This section of
the EIS should  be revised  to include this new information

The FWS. on behalf
%of the Army to cnsur

f the Department, la a continuing intuat  in wotidng  with  the Departmen!
that impacts to fish and  wildlifercrourcct  we adequately addressed. for

firthu  cowltation  and coordination on thrcatencd and  mdmged species  and  fish and  wildlife
resources, please  contact the Acting  Field Supervisor.  U.S. FXI  and Wildlife Snvic~  620 South
Walker  Street.  &w&ton,  Indiana 47403.2121,  Tdephone:  (812)  334-4261, OC Ms. Robin
McWilliams,  project biologist. at (812) 334-4261 at. 207.

Thank  you for the opportunity to provide these comments.

SiiWdY.

L4iYLk2&

WillieR  Taylor
Director. Office of En&xunwtat
Policy and Compliance

2-14. The comment is noted. Pages 4-6 and 4-7 have been updated accordingly.

2-15. See response to Comments 2-10,2-l 1,2-12, and 2-13.
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July IS,  1998

w-1.  B. P
Environmcntd  and Monitoring Office
Depattmcnt  of the Army SFAE-CD-ME (5Oq)
I’cogam Manager  for Chcmicsl  DemilitKLation
Aberdeen Proving Ground. MD 21010

Dear Mr. Priqtk

Thank  you for providing Its with  tbt opportunity to review the  latut  Dl&ft  E3rJironmem&l  Impact
Statement @HS)  for tIm”Piot  Twtiq  ofNcutmliaation’Supeaitic&l  Water Oxidation ofVX
Agent  at Newport  Cbemkal  Depot, fndi&aa”,  dated April 1998. As you m&y be awar0 WC

rcvicwed  and commented upon &n  uvfiu  dmft  of the  s&me  d-at  dated Decaober  1997.
These wmm~lts  were  transmitted to LTC Joseph  Pecor&ro,  Progrun  M&q&r  for Altcmativc
Tccbnolo$s  and Appro&c$cs,  in early January  1998. &nd  a copy is enclosed for your
lnfomtation

I

3-l Icr noted  in  out  previous  comments,  wc genuslly  conauwd with  discus.400 lad arralysir  of the
potmtiai  human exposure  pathways as described  in chat  document. Also out  speck  comments
were  rrddruotd  in the updated dr&.  However,  our  gtnwic quwtioar  regarding the ait  exposure

3-2 pathway and  non-*cot,  potcntklly  toxic compound  cmimioru  &re only vaguely &d&&&sad.
There  is scmc disatssion  of modeling remIts showing iocrcaru to some of the common  aituia-
type pollutaoI&  that seems  to demonnr&te  no dgniknt  impact on brckgrouud  Ievels  of thus
pollotanu. Thae  is alw,  indication of ascot  monitoriog  bctwccn  the beds  of the ckcoal  fiten,
which is de&r@  appropriate. This  ludr  us to OUT two pudncnt  questions:

3-3 l. How will the  sowe  terms  used  to model imx:mmts  to the critetia  pollutants be  wi%cd?
Will  thae  be initial  or periodic mmpliq  for these  emittents?  Are &ny  CEMS. other  Lhan
for agent,  planned or ntcdcd?

3-4 2. How can  it be vuihed  that non-&gem  organicr  sre not  pauing  through  the fdter  bank&?
Wdl  there be  any sampling for lXCr  or VOCs, initially  or routinely? Will there  be  ray
atuxnpt  to chamctuizc  gaseous raissiont  againn  tbc  battay  ofknown”hawdow  air
poum&mr  (HAPS)?

Inhdtivdy,  vfwd  would not amidpate  @ificaot  rde&scs  of organic compounds given  cho
rcduodancy  of the carbon  filws; howeva,  it is not clear lhrt this expntaton  will be ve.&d.

3-1. The comment is noted.

3-2. All gaseous emissions produced within the CDB will be passed through the filtration
system. This includes redundant activated carbon beds. As noted in Sect. 2.2.3.4, if
breakthrough of a hazardous air pollutant is detected in the first of a series of charcoal
beds, vent gas would be redirected to one of the two backup beds, and the spent bed
replaced. From another perspective, Table 2.8 in the Final (and Draft) EIS presents
calculations of gaseous emissions to total organic compounds at a daily rate of 0.003
lb. This suggests and approximate 5 ppb total organic emission given an air discharge
of about 600,000 lb/day. Out of the 50 different organic materials looked for in a study
of volatile organic compounds (VOCs)  production, only S were detected, and these
were between 9 and 41 ppb. A conservative (i.e., maximum) estimate of the maximum
VOCs might be 40 ppb x 5, or 200 ppb of total VOCs. Assuming the average dilution
in air going from the source to the receptor [assumed to be a resident 1 km (0.6 mile)
from the source] is a minimum of 1: 1,000, this results combined VOC exposure of
0.2 ppb. If one further assumes that the VOCs  are made up of some of the most
hazardous VOCs  (represented by chlorinated solvents), an upper limit of cancer risk
could be estimated to be very much smaller than 1 x 10W6.

3-3. Periodic monitoring is anticipated to be part of the RCRA and NPDES permits to be
issued by the Indiana Department of Environmental Management. Likewise, the
proposed NECDF will use monitoring of some parameters (e.g., total organic
compounds, pH, and carbon monoxide) to monitor the operational efficiency of tbe
facility.

3-4. Agent and THC analyzers will be placed at multiple sampling locations along the
carbon filter beds. Data will be collected during the Demonstration Test for emissions
to be used in the Assessment of Health Impacts.



Page 2 -Mr.  Pringlc

Again, we appreciate the opportunity to review  this  DEIS,  and we hope that you find  our brief
commtots  hclpN. If you have  $y questions, plwc  feel free to contact mc at 770 488-7092.

S$Witi  hO&WrU Group, NCEH

cc: ?4chcllc  Tiiuman,  IDEM
Km  Holt, SPG,  NCEH



INDIANA  DEPARlMENl  OF NAlURAL  RESOURCES

Divirion  cltlirroric  Prercrv&n
and AKhaeology

LARRY 0. MACXLIN,  DlREClOR

401 W. Washington Sr.. Room W?74
Indianapolis. lediron 46204
Email:  dhpa-~:-d_dnrlul~imr.itd.~~~f~.il,.ur
(317)212-1646
(317)231-0691  FAX

April 14, 1998

Joseph E. Pcconm,  LTC, CM
Pcojccr  Manager  for Alternative

Technologies and  Approaches
Depamnent  of the Army
Program Mutager  for Chemical Demiliwization
Aberdeen  Pmving  Ground. Maryland  21010.5401

Dcu  Mr.  Peeonrb:

We ~Yc  r,winved  rhe  dnfi  environmental impact statcmcnt  for the  chemical depot agent diiporrl  ecility
pilot planrat  lheNewponCl~emiwl  Depot in Vcrmillion  County, lndianalprojcct  #SfAE.CD-A(SCQ  DNR

l&766]. Thb  mvirw  is bci g conducted pwsuylr  o Se&o  I06 of the  Natiooal  Hiaoric  Pracwuion  Act
(I6  ~.S.C..Section  4700  ao  Implementing regulations found at 36 C.F.R Pat-t  100.!J ’

4-1 b’ko known  historic buildings, sm~~twu,  objccu or dbwicu liiti  in or eligible for inclusion in !hs  Nuianll
girw  of Hiitoric  Places will be  affected by this project.

,Dor  w.cofds  indicate that any undisturbed portion,  of the  proposed pmjccc  area have  a potca$al  to  contain
orchawlogical  f~~oorccs.  Ar such. a ttconnairranca  lcvcl  archaeological wrvcy  will bo  rcquimd of all

4-2 po+donsof&c  pmjccrueorhahovc.
to acsordmcs  with the Sccretaty.clf~

o~bcsndiscurbaf  bypmiooscoomuction.  Thesorvcymostk  dooa
a c Iowioh  ‘Sta&rds  and  Guidelines for Archacolopy  sad Historic

Pnserwioo”  (48 PR 44716). A dercriprion  of the.rurvey  melhods md ccrulu  mw  h submitted  10  LP
Division of Siiiric Ptwrwioo  and  hrchamlogy  for review  bcfom we can commcnf  futbcr. Please  refer
to dm cocloscd list of qualified archaeologists.

In the event rhat  situ  which L(C  eligible for tic  Nuiinal  Register LFC  diiovercd,  the applicant must  follow

4-3 chc~lcrmdnguluio~~~~~~by~eAdviroryCounsilonHP~~oo(fo~~l6C~P~
8W)totnplrmrncfedrnlPublicLaw~  89.661.94-47,2,aad9&515.md  FzccudvcOrdu  11593. lfyou  have
any questions rcguding  the rrchrmlogical  aspccrr  of thii  project please  call Dr. Rick  Ionu  or Jim Mohow
at(317)2324646.  Thank you for yourcooperation.

very  wly  youn.

ef5L7-u

d
D. Maskiin

te Historic Preservation Officer

LDM:JAM:MMD:RSW:s,ng

Enclosure  ( I )

cc: Steve Jose. IDNR DivirionKGUWB~UdiflUNl7Y  EMPLOYER’
8

,Mltdo+lNLmt~~‘~l

.---

4-l. The comment is noted.

4-2. The Army and NECD have arranged for a recomtaissance  level survey of the
undisturbed portion of the footprint of the proposed facility. The survey will be
conducted by qualified archaeological professionals,

4-3. The Army and NECD will foIlow and implement the referenced rules and regulations
in the event that eligible sites are discovered by the reconnaissance level survey.



5-l. The comment is noted.

STATE OF INDIANA
FRANK O’EANNON,  Govamcr PATRICK R.  RALSTON. Sxecutivo  ~,,ec,or

STATE EMERGENCY MANAQEHENT  AQENCY
DEPARTMENT GF FIRE  AND SUILGING  SERVICES
PUBLIC  SAFETY TRAINING INSTINTS
INDIANA  GOVERNMENT CENTER SOUTH
302  W. WASHINGTON ST..  ROOM EZ08
INOIANAPOLIS.  IN 482M

July 23,1998

Program Manager for Chemical Demilitarization
Attn: Mr. Matt Hurlburt  @FAE-CD-ME)
Aberdeen Proving Gtound, MD 21010-5401

Dear Mr. Horlbwt: 1

We have reviewed the Draft Environmental Impact Statement for Pilot Testing of

5-1 Neutralizatioo/Supe&!ritical  Water Oxidation of VX Agent at Newport Chemical Depot,
Indiana and have no suggested changes.

If you have any questions or need further assistance, please feel free to contact
Mr. Rob&  Brown,  Director, CSEPP Operations at 317i232-4683.

PATRICK R. RALSTON, EXECUTIVE DIRECTOR
STATE EMERGENCY MANAGEMENT AGENCY AND
DEPARTMENT OF FIRE & BUILDING SERVICES

PRRfkdr

cc: Phil Roberts, Deputy Director, SEMA
Dave Crose,  Director. Technological Hazards  Division
Robert Brown, Director, CSEPP Operations
File
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Program  M a n a g e r  For Chemioal  Demilitarization
ATTN: SFAE-CD*M
Aberdeen  Pr oving  Ground. Maryland ZlOlO--5kOl

July,26-1998

RB: Comments om the DraPt Environmental  Impaot  Statement
of oonstruotfon  and operation  of a pilot teat ohemioal
neutralization of VX Pollowed by superoritioal  water
oxidation  at Newport Chemioal  Depot.

7-l As members  OP C.A.I.N. we are delighted  with the
Paot  that the Army  is proposing  to pilot the deatruotfon  of
VX by neutralization and SCWO.

W e  still have some oonoerns as Pollowa:

7-2 1. Emission of agent into the air from possible
inadequate filtering  of exhaust gaaea.
A. that monitors  provide  short term information  on
emissions. I

7-3 B. T hat all filtering  prooessea be redundant.

7-4
2. now ia the reactivation of oontaminated
oarbon  filtera oontemplated  7

There  should  be no inoineration  of oarbon  filters.

7-5 3. Final  disposition  of the solid waste (salts)  Prom
the SCWO, iP oontemplated  on-site  should require  the
drilling  and analysis OP the present  fill oontent  to
determine  possible  reaotlons with the new material.

7-6 4. Monitoring and disposition  OT the waste water after
leaving the NECD plant. We hope that the disposal  ol 41
wastes would  be monitored during  the prooeas.

7-7 5. That’the  Army  keeps the entire community  up to date
during  the oonstruotion  and operation  of the faoility,

7-8 We appreoiate  the ePPorta of’ all those  who have
helped make sure that the oonoerna of the looal
community  were and are being heard.

Mark Hudson  and Rainer Zangerl  on behalf
of C A I N

7-I.  The Army appreciates the comment.

7-2. Equipment specification requires the vendor of the carbon filters to meet a
performance level of 99 percent removal of volatile organic compounds (VOCs)  or an
undetectable level (~5  ppbw), whichever is more restrictive, for emissions from the
gas/liquid separators. Additional equipment specifications call for a performance level
of 99.9999 percent for VX constituents for each carbon filter unit, for emissions from
the Chemical Demilitarization Building. Calculations have been performed to describe
Ihe adequacy of the carbon filter to remove toxic vapors during a bounding case
(release of agent). The calculation indicates that two of the six carbon filters are
sufficient to remove 50 times the calculated release. These requirements are
considerably more stringent than the regulatory requirement.

7-3. See response to Comment 7-2.

7-4. The Army does not plan to reactivate carbon filters.

7-5. Current plans are to transport the solid waste (salts) off-site to a permitted treatment,
storage and disposal facility (TSDF). In the unlikely event of on-site disposal of the
salts, the Army would be required to comply with RCRA regulations which include
the avoidance of future reactivity problems.

7-6. The Army is required to comply with numerous permit requirements (see Sect. 4.9 of
this EIS) specified by the Indiana Department of Environmental Management and the
U.S. Environmental Protection Agency to protect human health, The monitoring
requirements mentioned in the comment have yet to be determined by these agencies.

7-7. The Army will continue to keep Newport and other nearby communities, as well as the
State of Indiana, informed on a regular basis if a decision is made to proceed with
construction  and operation of the proposed facility.

7-8. The comment is noted.

i
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8-1

8-1. The Army appreciates the comment. It should be noted, however, that the baseline
incinerations process (which is not an alternative considered in this EIS) does not
result in the release of atmospheric emissions (Le., vapors) harmful  to human health or
the environment.



9- 1. The Army appreciates the comment.

7- 25- 98
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10-I. Without further details, the Army is unable to respond to this comment. The
Army has reviewed the pages listed in the comment and can find no instances
of questionable or misleading statements. The Army has previously supplied a
written response to the letter of January 27, 1998, referenced in the comment.
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The following coararenis  were received by F/1X on JI@ 28, 1998, by Mutt Hurlburt  of
PMCD. Tlze  comtnenfor  was icfr Kevin Rrtddttck of NECD. Tlzey hove been retypedfor
legibili@.

Pilot testing of Neutralization/Supercritical  Water Oxidation of VX Agent at Newport
Chemical Depot, Indiana (April 1998)

1 1 - 1 Page 2-4, Table 2-2, VX Nominal Fill WT/TC should be 682
Kg11500 lb. Remainder of metric/standard conversions in chart
should be checked.

1 1 -2 Page 2-5, para  4, Temperatures - 65O%C  is not 1110% F.

1 1 -3 Page 2-9, Fig. 2.3, “Existing lagoons” do not exist.

I 1 -4 Page 2-16, Para 2.:.3.3, adequately describes SCWO but Fig 2.5 is
less clear -- into wqich stream is Qfed on entry to SCWO reactor?

1 1 -5 Page 3-3, para 2. Chemical Plant constructed 1959 - 1961 Not
1962.

1 I-6 Page 3-15, para  3. This paragraph, as written, would seem to
indicate that LRC water is still being degraded by past discharge
practices even though LRC has not been used to discharge
industrial/sanitary wastes since the early 1970’s. (Is there any
recovery in LRC?) Industrial/ sanitary wastes have been discharged
to the Wabash River (via forced main) since 1973.

I I-7 Page 3-15, para  4. Use of retention basins 30007,  30008, and 30009
should be further qualified in the narrative. It should be stated that
the retention basins were not used to process industrial waste from
the Chemical (VX) Plant.

11-l.

1 l-2.

11-3.

11-4.

11-5.

1 l-6.

11-7.

Table 2.2 has been revised to indicate the proper fill weight as indicated in the
comment.

The correct metric unit for the temperature has been inserted into this final
version of the EIS.

Figure 2.3 has been revised to delete the lagoons.

Figure 2.5 has been revised to clarify the process stream.

The language in this final EIS has been revised to reflect the construction dates
provided in the comment.

The language in Sect. 3.3.1.1 of this Final EIS has been revised to reflect the
historical nature (i.e., prior to 1973) of these discharges.

The language in Section 3.3.1.1,  of this final EIS has been revised to clarify
historical usage of the retention basins mentioned in the comment. The
retention basins were not used to process industrial chemical waste from the
manufacture of VX agent; only water from boiler drains and heat exchangers
was pumped to these basins.
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COMMENTS:

My name is Lane Ralph and I am representing United States

Senators Richard G. Lugar  and Dan Coats. since 1985,

destruction of the nation’s chemical weapons stockpile has

been a major commitment by the United States government.

Throughout this process, it has been the objective of the

Congress and others to ‘ensure the “. S.Army  and the Department

of Defense determine the best and safest method of destruction

of the nation’s chemical agent and munitions stockpile. With

the release of ‘he Draft Environmental Impact Statement by9
the Department of the Army concerning the pilot testing OE

the neutralization/suparcritical  water oxidation of VX agent

at Newport Chemical Depot, Indiana, Senators Lugar  and Coats

ere  pleased to have this opportunity to submit a statement for

the record during this public comment period for this Draft

EIS.

Since 1965 we have closely monitored the Army’s Chemical

Demilitarization Program. Through the annual CongresSiOnaI

defense authorization and appropriation legislation for the

Army and Department of Defense, we supported efforts to provide

funding and oversight recommendations relating to the

destruction process and review of alternative technology

disposal methods. Determining a safe and cost effective

method for disposal of our nation’s chemical weapons stockpile



1 is an issue of concern to many communities and citizens in

2 Indiana and in other states that have one of the ~rmy’s seven

3 other storage sites for chemical agents and munitions.

4 We have also provided oversight comments to the Army and to

s the Newport Chemical Depot concerning installation of a number

6 of improvements at the facility that help ensure continued

7 safety of the various aspects of the chemical weapons disposal

8 program. We continue to work with the State of Indiana and

9 with the local communities in Newport and surrounding areas to

10 ene”re  public s’fety  by encouraging emergency preparedness
9

11 programs emphasizing public involvement, and providing many

12 oversight comments to the Army in an effort to improve storage

13 conditions and safeguards at Newport and at other U. S. sites.

14 Public participation in this process has been a critical

15 factor in the federal government’s effort to determine the best

16 and safest method of disposing oE the chemical weapons

17 stockpile. Responding to significant public interest in stock-

18 pile disposal issues, Congress amended the original statutes

19 several times on a number of issues, including the creation of

20 public advisory commissions and prohibition of transportation

21 of ac,tive  chemical weapons material.

22 Throughout this period, we have worked to shape the Army’s

23 review and assessment p,rocess  so that real alternatiVes  Were

24 considered - and resources  provided - to carry out these

P
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evaluations in a complate  and thorough manner. P .L .  102-484

required the Army to consider using a technology other than

incineration.

Publication of this EIS folloPs  many years of work and

evaluation by the Army, the National Research Council, other

Federal agencies, state government agencies, local citizen

advisory committees and the general public, over the

feasibility of alternatives for destruction of the bulk VX

stockpile and VX manufacturing  facilities located at the

Newport Chemica
t

Depot.

Neutralization followed by supercritical water oxidation

was  selected by the Army as the preferred technology for this

p i l o t  t e s t . This process may eliminate many of the public

concerns about risks associated with other technologies. The

purpose of the pilot test facility is to demonstrate the

validity of the research and policy guidance which developed

this process 8s a potentially viable alternative.

We understand the,full-scale  pilot testing facility may

destroy about one-third of the existing stockpile located at

the Newport Chemical Depot  if pilot testing proves SuccessfUl

(page 2-27 indicates this equates to about 36 percent - or 615

- of the 1,690 tons containers stored at Newport). We also

understand construction of the pilot facility is planned over

a two-year period from December 1999 through March 2002 with



1 a one-year period of systemization.

2 In the draft EIS, the Army notes that additional National

3 Environmental Policy Act documentation - along with and public

d involvement and comment - may be available to occur prior to

5 further authorization to dispose of the remaining balance of

6 the stockpile at Newport. We believe it is important for

7 inclusion of as much public participation as possible, and we

a encourage the Army to ensure that this will occur at each stage

9 of the process.

10 We have offered our support for, and have participated in,

11 efforts to ens re that the Chemical Stockpile Emergency
P

12 Preparedness Program (CSEPP) established by the Army in

13 conjunction with the Federal Emergency Management Agency, the

14 Governor of Indiana, and the State Emergency Management Agency,

15 receive the physical resources and technical assistance needed

16 to implement cooperative agreements. These agreements are

17 intended to enhance stite and local emerqency  preparedness in

Ia the unlikely event of a stockpile accident.

19 We would like to take this opportunity to reiterate that

20 full and complete communication, training and participation

21 among  the CSEPP program, the Army, and among relevant state and

22 local entities and organizations is essential for elimination of

23 unnecessary risks associated with hypothetical or  “real”

24 accidents which could occur-. We continue to offer our SuPPort
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and encouragement for the processes established under the CSEPP

program and from other appropriate sources that help reduce

risks to public health and safety. Ongoing communications

are essential for successful and safe implementation of

neutralization pilot  testing that wil l  occur during the

construction, systemization and eventual VX destruction

plXXX?SS~S.

We hope a careful scrutiny of existing federal and state

environmental re uiremants will occur to ensure that the permit

requirements for’L.Ilot testing meet all  objectives and

parameters of the procflsses  relating to neutralization. This

will require a thorough effort by the U. S. Environmental

Protection Agency and by the Indiana Department of

Environmental Management to ensure compliance with the Clean

Air Act, the Clean Water Act, and the Resource Conservation

and Recovery Act. The Department’of the Army should expect

increased attention wil l  strengthen the overall  pi lot  testing

pUXCXk3. Unforeseen adverse impacts or even potential

improvements in the process of VX destruction and treatment

of waste waters and hazardous wastes could be discovered if

appropriate verification and analysis of compliance is a priority

for all federal and state agencies.

We look forward to the results of the pilot testing of

VX  using the neutralization and supercritical water oxidation



H-38 Consfrucfion and Pi/of Testing of the NECDF

c

--



STATE OF INDIANA
SS;

COUNTY OF VERMILLION

I, Mary Alice Bemis, a Notary Public, in and for the

State of Indiana, do hereby certify that a public information

session was held on July 7, 1998, between the hours of

9:00 a.m. and 11:OO a.m. and 5:00 p.m. and 7:OO  p.m. at

the Newport Lions Community Building, Newport, Indiana,

whereby the public  was invited to attend the Newport Chemical

Agent Disposal Facility Draft Environmental Impact Statement

(DEIS)  Public  Information Session.  That a poster display was

held between the hours of 9:00 a.m. and 11:OO  a.m. and 5:00 p.m.

and 7:OO  p.m. Th ‘t
“I

formal comments whereby the public could

voice their  concerns or give statements relating to said

display were held. That said public comments was taken down

by means of recording and afterwards reduced to typewriting

by me.

I do further certify that I am a disinterested person in

this cause of action: that I am not a relative or attorney of

any party, or otherwise interested in the event of this

action.

,IN WITNESS WHEREOF, I have hereunto set my hand and

aEfixed  my notarial seal this

My ConUniSSion  expires:
Y-22-2001

c o .  o f  R e s :  Vermillion


