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Department of Energy
Washington, DC 20585

May 1997

Dear Citizen:

This is a summary of the Final Waste Management Programmatic Environmental Impact Statement.
The Department of Energy has prepared the final environmental impact statement in accordance with
the National Environmental Policy Act, to evaluate manag 1ent and siting alternatives for the
treatment, storage and disposal of five types of radioactive and hazardous wastes. These waste types
are: low-level radioactive waste; low-level mixed (with hazardous components) waste; transuras
waste; high-level radioactive waste; and hazardous waste. The . ernatives were evaluated for waste
stored. uried or to be generated from future operations over the next 20 years at 54 sites.

1Ne Stuay 1S comuiney 1 5 volumes. VOIUME |, M€ MAlll DUUY UL UIC UULULLILLIL, SULIKALLLD tay s g
for each waste type and the potential health, environmental and cumulative impacts of the 36 waste
management program alternatives that were considered. V¢ 1me 2 contains the detailed data for each
of the Department's sites included in the study. Volumes 3 and 4 contain the supporting appendices.
Volume S contains an indexed summary of the comme: : :eived during the 5-month public comment
period on the draft environmental impact statement, along  th the Department's responses to those
comments.

A complete copy of the final environmental impact statement is available in public reading rooms
which are located across the U.S. A list of the reading rooms, copies of this summary, the full 5-
volume document, or its supporting technical reports can be obtained on request from the following
address or telephone number. Information is also avail: le on our Internet home page at
http://www.em.doe.gov.

Center for Environmental Manag 1ent Information
P.O. Box 23769
Washington, D.C. 20026-3769
1-800-736-3282 (in Washington, D.C.: 202-863-5084)

The Department of Energy will issue Records of )Jecision »r each of the five waste types in a phased
manner, commencing no sooner than 30 days after publication of the final environmental impact
statement. While some waste treatme: and storage decisions may be made soon, the Department
intends to consult further with stakeholders before identifying low-level and mixed waste disposal site
preferences. We will publicly announce these disposal site preferences at least 30 days prior to making
disposal decisions.

Sincerely,

Alvin L. Alm
Assistant Secretary for

Environment: Management
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CHAPTER 1
Introduction and Background

This chapter describes the U.S. Department of Energy’s (DOE’s) past and ongoing activities that
generate and have resulted in the accumulation of wastes, and provides information about the
statutory and regulatory framework under which DOE mu  operate to manage five types of waste.
These waste types are defined, the involved DOE sites are identified, and the decisions that DOE must
make with respect to managing those wastes are described. This chapter also includes a discussion
of the relanionship of this decision-making process to other DOE National Environmental Policy Act
(NEPA) documents and programs.

1.1 Purpose of the Waste Management Programmatic Environmental
Impact Statement

This Waste Management Programmatic Environmental Impact Statement (WM PEIS) is a nationwide study
examining the environmental impacts of managing more than 2 million cubic meters of radioactive and
hazardous wastes from past and future DOE activities. The WM PEIS will assist the U.S. Department of
Energy (DOE) in improving the efficiency and reliability of  naging its current and anticipated volumes
of radioactive and hazardous wastes, will help DOE cc inue to comply with applicable laws and
regulations, and will promote the protection of workers, public health and safety, and the environment
(DOE, 1994b). The WM PEIS allows the public and DOE cision makers to make comparisons of the
impacts from various potential configurations for the manage =nt of DOE wastes. The goal is a nationwide
strategy to treat wastes in a safe, responsible, and efficient manner that minimizes impacts. Nevertheless,
there will always be legitimate questions regarding waste management activities at certain sites. DOE
understands and appreciates these concerns and will caref y consider them in making these strategic

decisions.

Wastes analyzed in the WM PEIS result primarily from nuclear weapons production and related activities. !
Wastes produced from nuclear weapons production and related activities are categorized into five waste
types. These are: low-level mixed waste (LLMW), low-lev. waste (LLW), transuranic waste (TRUW),
high-level waste (HLW), and hazardous waste (HW). More information on the scope of this document and

its relationship to other actions and programs can be found in Sections 1.7 and 1.8.

! Environmental restoration (ER), another activity resulting in waste generation, is reviewed but not analyzed
in the WM PEIS.
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contribute to an increase in mortality or an increase in serii s irreversible, or incapacitating reversible,
illness or (b) pose a substantial present or potential hazai to human health or the environment when
improperly treated, stored, transported, disposed of, or otherwise managed. Source, special nuclear
material, and by-product material, as defined by the AEA, : specifically excluded from the definition

of solid waste.

Waste management is broadly defined as the treatment, si age, or disposal of waste. The activities

associated with the management of the waste include:

- auvnuiy g anu wwntavung win prvaee veuudr's 0 Mauage waow

* Modifying existing waste management facilities or constt ing new facilities at particular sites
* Operating modified or new waste management facilities at those sites

» Transporting wastes among sites as necessary

« Handling, surveillance, and maintenance

The WM PEIS will help DOE select a configuration for the [lowing activities:
* Treatment and disposal of LLMW

+ Treatment and disposal of LLW

¢ Treatment and storage of TRUW

» Storage of treated (vitrified) HLW in canisters

* Treatment of nonwastewater HW

The decision-making process will follow a “tiered” approach. First, DOE will make broad Departmentwide
decisions, supported by this programmatic NEPA review, about which sites will manage which wastes.
DOE will follow these broad decisions with an analysis of narrower proposals for the implementation of
programmatic decisions in related NEPA reviews. Althou  DOE intends to identify a configuration
(i.e., select sites for waste management activities as a resull £ this programmatic EIS), DOE will take a
closer look (including site-specific design, location on the site, operating parameters for new facilities, and

site-specific impacts) in sitewide or project-level NEPA reviews.

To assist DOE in making decisions regarding the sites at which it should locate waste management facilities,
this PEIS considers four broad categories of alternatives for each waste type: the No Action Alternative,
Decentralized Alternatives that would minimize the transportation of waste between sites, Regionalized

Alternatives that would locate waste management facilities at several sites throughout the nation, and
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This PEIS has been prepared to assist DOE in determining the sites at which it should either continue to
operate certain waste management facilities or locate new :  lities. Project-level environmental impact
statements (EISs) or environmental assessments (EAs) will assess the environmental impacts of applying
alternative treatment, storage, and disposal technologies, and the impacts of constructing and operating these

facilities at specific locations on the selected sites.

The CEQ and DOE regulations require the preparation of EISs in two stages, draft and final (40 CFR
1502.9; 10 CFR 1021.313). The draft and final EISs must co iin discussions of the purpose and need for
the nronnsed actinn- reaennahle glternatives to the proposed action, including the “No Action” Alternative;
the environment potentially affected by the proposed action and the alternatives; and the environmental
consequences of the proposed action and alternatives (40 CFR 1502.10 and 10 CFR 1021.310), including
cumulative effects and recommended mitigation and monitoring. At the time the agency reaches a decision,
but no sooner than 30 days after completing the Final EIS, the agency preparing the EIS must prepare one
or more Records of Decision that state what e decisions are and identify the alternatives considered

(40 CFR 1505.2; 10 CFR 1021.315).

Resource Conservation and Recovery Act (RCRA). DOE’s management of wastes with hazardous
constituents (LLMW, some TRUW, HLW, and HW) must comply with the RCRA (42 USC 6901 et seq.).
RCRA was enacted to ensure the safe and environmentally responsible management of hazardous and
nonhazardous solid waste, and to promote resource recovery techniques to minimize waste volumes.
Regulations issued by EPA under RCRA set forth a comprehensive program to provide “cradle to grave”
control of HW by requiring generators and transporters of ¥, and owners and operators of treatment,
storage, and disposal facilities, to meet specific standards and procedures. Hazardous waste is defined under
RCRA as a waste that poses a potential hazard to human health or the environment when improperly

treated, stored, or disposed.

The RCRA regulations include requirements for locating and operating treatment, storage, and disposal
facilities. RCRA also required EPA to issue regulations co ining land disposal restrictions (LDRs) that
require the use of the best demonstrated available technologies to treat certain HW and waste containing
certain hazardous constituents. The land disposal restrictions also prohibit storing waste that requires
treatment except to facilitate proper recovery, treatment, or disposal. Much of DOE’s waste that is currently
stored, as well as some waste that it will generate in the future, is HW or contains hazardous constituents

that are subject to RCRA and LDRs. DOE facilities that store, treat, or dispose of HW or waste containing
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Nuclear Waste Policy Act of 1982, as Amended (42 USC §§10101-10270). The Nuclear Waste Policy
Act established a national policy for disposal of HLW and spent nuclear fuel (SNF) in a geologic repository
and directed DOE to characterize the Yucca Mountain site in Nevada for suitability as the site of a first
United States repository. The Act authorizes disposal of HLW and SNL in the first repository, subject to
a limit on repository capacity and the payment of appropriate fees. The Act specifically instructs the NRC
to limit the first geologic repository to 70,000 metric tons of heavy metal or a quantity of solidified HLW
resulting from the reprocessing of such a quantity of SNF u ch time as a second geologic repository
is in operation. For planning purposes, DOE assumes that some or  of the Hanford Site HLW that
satisfies the repository’s acceptance criteria could be placed the potential geologic repositories developed

¢ Policy Act.

Sufficient information is not available to determine at this time v ther the Yucca Mountain site is a suitable
candidate for geologic disposal of SNF and HLW. DOE, however, is in the early planning stages for a
repository EIS. DOE has issued a formal notice of its intent to prepare this analysis. The repository EIS
will evaluate potential environmental impacts using the best available information and data and would
support the Secretary of Energy’s final recommendation to the President, as required by the Nuclear Waste
Policy Act. The repository EIS would examine the site-spec ¢ environmental impacts from construction,
operation, and eventual closure of the repository, including tential post-closure radiological effects to the

environment, and would assess the impacts of transporting SNF and HLW to a repository.

The Nuclear Waste Policy Act provides that any repository for the disposal of HLW resulting only from
atomic energy defense activities shall be subject to licensing under Section 202 of the Energy
Reorganization Act of 1974 (42 USC §5842). Further, Sectic 202 of the Energy Reorganization Act
authorizes NRC licensing of facilities authorized for the express purpose of long-term storage of HLW that
are not used for, or are not a part of, research and development activities. Therefore, to the extent that any
decision requires defense HLW to be placed in a repository constructed under the Nuclear Waste Policy
Act or a facility subject to licensing under Section 202 of the Energy Reorganization Act, such a repository
or facility would be subject to licensing by the NRC. NRC’s regulations governing the licensing of a

geoldgic repository are contained in 10 CFR Part 60.

The Nuclear Waste Policy Act also directed EPA to promulgate waste standards pursuant to the Atomic
Energy Act. EPA responded by issuing the “Environmental Standards for the Management and Disposal
of Spent Nuclear Fuel, High-Level, and Transuranic Wastes” (final rule) in 40 CFR Part 191. The final
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classified information. For purposes of this PEIS, relevant regulations include 10 CFR Part 820, Procedures
for DOE Nuclear Activities; 10 CFR Part 830.120, Quality Assurance; 10 CFR Part 834, Radiation
Protection of the Public and the Envirc ment (proposed); 10 CFR Part 835, Occupational Radiation
Protection; 10 CFR Part 1021, Compliance with the National Environmental Policy Act; and 10 CFR

Part 1022, Compliance with Floodplains/Wetlands Environmental Review Requirements.

DOE orders generally set forth policy and the programs and internal procedures for implementing those

policies. The following sections provide a brief discussion of selected orders.

DOE Order 151.1, Comprehensive Emergency Management System (9/25/95). This order describes
the roles and responsibilities for the DOE Emergency Management System. One purpose of the order is
to ensure that the DOE Emergency Management System is ready to respond promptly, efficiently, and
effectively to any emergency involving DOE facilities, activities, or operations. The or requires
emergency planning for DOE sites/facilities, includi . DOE transportation activities, in order to ensure

personnel and resources are prepared to respond effectively to emergencies.

DOE Order 451.1, National Environmental Policy Act Compliance Program (9/11/95). This order sets
forth DOE internal requirements and responsibilities for implementing the NEPA : 1 associ d
regulations, including preparation of environmental impact assessments. It also directs Agency personnel to

“incorporate NEPA values . . . to the extent practicable, in DOE documents prepared 1der [CERCLA].”

DOE Order 5820.2A, Radioactive Waste Manag. ient (9/26/88). DOE Order 5820.2A establishes
policies and guidelines for management of radioactive waste and contaminated fac ies. The generation,
treatment, storage, transportation, and/or disposal of such wastes is to be accomplished in a manner that
complies with all applicable Federal, state, and local environmental, safety, and health laws and resulations,
as well as DOE requirements. The order contains materials pertaining to management of high-level waste,
transuranic waste, low-level waste, and other types of radioactive waste, plus guidelines on
decommissioning of radioactively contaminated facilities. DOE is currently in the process of updating this

order.

10 CFR Part 835, Occup .onal Radiation Protection. This rule establishes radiation protection
standards, limits, and program requirements for occupational exposure at DOE facilities and operations.

Each activity must have a Radiation Protection Program. The order sets the goal of minimizing workplace

1-20 VOLUME I





















Introduction and Background

Chapter |

DOE has approximately 68,000 cubic meters of
TRUW retrievably stored since 1970, and about
64,000 cubic meters expected to be generated
over the next 20 years (excluding TRUW that
could be generated as a result of environmental
restoration activities), for a total of about
132,000 cubic meters. The waste volumes do not
include TRUW generated before 1970. Pre-1970
TRUW is known as “buried TRUW.” This waste

is considered environmental restoration waste.

DOE is currently proposing to dispose of
retrievably stored and newly generated TRUW in
a geologic repository called the Waste Isolation
Pilot Plant (WIPP) near Carlsbad, New Mexico.
The environmental impacts of developing WIPP
were assessed in previous environmental impact
statements (DOE, 1980; DOE, 1990). DOE is
examining whether to dispose of TRUW at WIPP
in a second supplemental EIS (SEIS-II; DOE,
1996n). Therefore, this PEIS evaluates alternative
configurations for the treatment and storage of
TRUW. Table 1.5-1 summarizes the decisions

that DOE must make with respect to TRUW.

1.5.4 HIGH-LEVEL WASTE

HLW is the highly radioactive waste resulting from reprc
from reactors and is liquid before it is treated and solidified. Some of its constituents will remain radioactive

for thousands of years. HLW is also a mixed waste because it contains hazardous constituents that are

Quantities of Waste*

Low-Level Mixed Waste. The WM PEIS

addresses approximately 82,000 cubic meters
LLMW currently stored and an estimated

137,000 cubic meters expected to be
werated over the next 20 years.

Low-Level Waste. Approximately 67,500
bic meters of LLW are stored, and an

estimated 1,440,000 cubic meters are

expected to be eenerated over the next 20
Do

ansuranic Waste. Approximately 68,000
cubic meters are retrievably stored, and an
estimated 64,000 cubic meters are expected
to be generated over the next 20 years.

High-Level Waste. Approximately 378,000
bic meters of HLW are stored, and limited
ditional quantities will be generated.

Approximately 21,600 HLW canisters are

expected to be produced as a result of

treating HLW.

wzardous Waste. Approximately 69,000

bic meters of nonwastewater HW are
expected to be generated in the next
20 years.

* Volumes do not include environmental
restoration wastes.

B B R T e S

iing spent nuclear fuel and irradiated targets

regulated under RCRA. DOE has about 378,000 cubic meters of HLW stored in large tanks at far sites.
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Sources of data on inventory and projected waste volumes for each of the waste types are listed below and

described in detail in the waste type chapters (Chapters 6-10) and Appendix I.

e LLMW-—The Mixed Waste Inventory Report (DOE, 1994i) was used for all LLMW inventories and
generation rates, except for Colonie, ETEC, and RFETS, whose generation rates and inventories come
from late 1994 site estimates, and ANL-E and NTS, whose generation rates and inventories come from
the updated Mixed Waste Inventory Report (DOE, 1995k).

* LLW-—The Integrated Data Base for 1992 (DOE, 1992b) was used for generation rates and inventories
of stored waste except for BNL, NTS, ORR, Pantex, and WVDP, whose generation rates and

Integrated eport-1994 (DOE, 1995h). The Waste
Management Information System (ORNL, 1992) was consuited for aata not avaitable in the Integratea
Data Base.

e TRUW-—The Integrated Data Base for 1992 (DOE, 1992b) and the Interim Mixed Waste Inventory
Report (DOE, 1993) were used for TRUW inventories and generation rates except for Hanford and SRS.
SRS generation rates and inventories come from the updated Mixed Waste Inventory Report (DOE,
1995k), while Hanford’s come from the WIPP TRUW Baseline Inventory Report (BIR-2) for 1995 (DOE,
1995i).

» HLW-—Site-specific plans and NEPA documents for Hanford, INEL, SRS, and WVDP were used for
HLW volume and canister production rates.

» HW-—The EPA Information System biennial and annual reports (EPA, 1991) were used for HW
generation rates. Offsite shipments to commercial treatment were derived from DOE fiscal year 1992

HW shipping manifests.

Waste loads reported in Tables 1.6-2 and 1.6-3, as well as Chapters 6 through 10, represent a “snapshot
in time”—accurate to the extent existing inventories and future operations were understood when f
databases were developed. Accordingly, inventories and projections reported in Table 1.6-3 and Chapters 6

through 10 may not exactly match projections at the time of publication of the Final WM PEIS.

Factors responsible for the degree of uncertainty in estimating waste loads are discussed in Appendix I,
which provides a more recent snapshot of DOE’s waste 1ventory and projections. At selected sites,
substantial differences are apparent, reflecting these uncertainties. As described in Appendix I, DOE
determined that it was necessary to revise some of the waste load information and associated analyses

presented in the WM PEIS on the basis of this more recent information. Additionally, as Appendix I shows,
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"
17 Major Sites Analyzed

consolidation of waste loads and operations across

sites in Regionalized and Centralized Alternatives

Argonne National Laboratory-East
Brookhaven National Laboratory
Fernald Environmental Management Project
Hanford Site

Idaho National Engineering Laboratory
Lawrence Livermore National Laboratory
Los Alamos National Laboratory

Nevada Test Site

Oak Ridge Reservation

Paducah Gaseous Diffusion Plant

Pantex Plant

Portsmouth Gaseous Diffusion Plant

Rocky Flats Environmental Technology Site
Sandia National Laboratories-New Mexico
Savannah River Site

Waste Isolation Pilot Plant

West Valley Demonstration Project

rves to dampen uncertainty associated with site-

specific waste inventories and projections.

Considering these uncertainties, dampening effects,

and the selected updates, the waste loads used for the

WM PEIS analysis are sufficiently accurate for

programmatic decision making.

7 Scope of the Waste Management
Programmatic Enviro ental
Impact Statement

1.7.1 DEFINING THE SCOPE OF THE WM PEIS

Initially, the scope of the ¥ 1 PEIS included both the Department’s waste management and environmental
restoration programs (DOE, 1994b). Although these programs both address the radioactive and chemical
contaminants that are the legacy of the Cold War, they do so in different contexts. Environmental
restoration conta ; or removes contaminants in environmental media such as soil and groundwater;
whereas waste management activities include tre nent, storage or disposal of wastes that are not part of
the environment, such as sludge and liquids stored in tanks. Environmental restoration seeks to clean up
past releases of contaminants. Waste management se ; to prevent further releases in the future by treating
and disposing of wastes safely. Despite these differ~—-es, there is significant ~—erlap between the two
programs. They both address many of the same types of contaminants, and to the extent that environmental
restoration removes contaminants from the environment, it may create wastes that, in some instances, will
be transferred to the waste management program. Because of this overlap, DOE initially attempted to

integrate evaluations of alternatives for both programs in the WM PEIS.

As DOE proceeded with preparation of the WM PEIS, however, it concluded that it should not develop or
evaluate programmatic alternatives for environmental restoration. The initial decisions DOE must make

about environmental restoration are not programmatic or strategic, but specific to its individual sites. These
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Chapter 1 Introduction and Background

at three sites: the Hanford Site, INEL, and the Savannah River Site (SRS) pending disposal in a geologic
repository. Under this decision, the fuel distribution would be as follows:

» Hanford production reactor fuel will remain at the Hanford Site.

* Aluminum clad fuel will be consolidated at the SRS.

» Nonaluminum-clad fuels (including spent nuclear fuel from the Fort St. Vrain Reactor and Naval spent

nuclear fuel) will be consolidated at INEL.

In addition to regionalizing the management of spent nuclear fuel, DOE also decided to resume the
shipments of Naval spent nuclear fuel to INEL immedi ly, upon the staying or dissolution of an  unction

order by the United States District Court for the District of Idaho.

The cumulative impact analysis of the waste management alternatives in Chapter 11 of this PEIS includes

the environmental impacts resulting from this decision on spent nuclear fuel management.

Programmatic Spent Nuclear Fuel Management and INEL Environmental Restoration and Waste
Management EIS (Volume 2). In April 1995, DOE issued Volume 2 of the Department of Energy
Programmatic Spent Nuclear Fuel Management and ldaho National Engineering Laboratory Environmental
Restoration and Waste Management Programs Final Environmental Impact Statement (DOE, 1995¢), which
in addition to evaluating programmatic spent nuclear fuel alternatives, evaluated sitewide alternatives for
environmental restoration and waste management programs at INEL. Subseque: y, DOE in its ROD (DOE,
1995f) decided to implement the Modified Ten-Year Plan, or the preferred alternative, for INEL as
evaluated in the Final EIS. Commensurate with this decision, INEL would accept nonaluminum-clad spent
nu ar fuel for management; continue the restoration of priority sites and the stabilization of sites based
on health and environmental risks and budget; develop cost-effective waste treatment technologies; and
im, ment projects and facilities to prepare waste and spent nuclear fuel for final disposition and allow more

efficie examination of naval spent nuclear fuel.

Im; mentation of certain projects and facilities for preparing and managing waste at INEL would be
subject to further reviews under NEPA and decisions to be reached as result of the WM PEIS. The
cumulative impact analysis of the waste management : 2rnatives in Chapter 11 of the WM PEIS includes

the environmental impacts resulting from the  cision to implement the Modified Ten-Year Plan at INEL.
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to convert from the use of highly enriched uranium (HEU) to low enri :d uranium (LEU). The EIS
involves the selection of a United States policy on how to manage the spent fuel elements containing United
States-origin enriched uranium from 41 nations during a period of up to 13 years. Depending on fuel type,
the preferred alternative would be to manage this spent nuclear fuel at the Savannah River Site and the
Idaho National Engineering Laboratory. The preferrc ilternative includes acceptance and management of
spent nuclear fuel from the foreign research reactor in the United States. This would include wet or dry
storage, processing or chemical separation, if necessary, or a combination of both to stabilize it for either
storage or disposal. A review of proposed waste disposal activities in this EIS will be made after

considering WM PEIS decisions.

Disposition of Surplus Highly Enriched Uranium EIS. DOE issued the Final Disposition of Surplus
Highly Enriched Uranium EIS in June 1996 (DOE, 1 5j). This EIS addresses the disposition of a nominal
200 metric tons of surplus HEU « 75 metric tons as been declared surplus to defense needs to date) to
make the material nonweapons-usable and to recover  economic value where possible. The EIS analyzes
a range of alternatives, all of which (other than the “No Action” Alternative) involve blending the HEU
down to low-enriched uranium (through isotopic dilution) to make it nonweapons-usable. The EIS analyzes
blending the HEU down to an enrichment level suitable for commercial use in nuclear reactors (nominally
4%), or blending it down to an enrichment level suitat  for disposal as LLW (nominally 0.9 percent). Four
action alternatives are identified that involve blending different portions of the material for commercial use
or for disposal as waste, using various combinations of two DOE and two commercial candidate blending
sites. All of the commercial use alternatives include e proposal to transfer 50 metric tons of HEU to the
United States Enrichment Corporation for blending to EU and subsequent use in commercial reactor fuel.
The ROD based upon the final EIS calls for a blending, over time, of as much of the material as possible
(up to 85%) for commercial use, and blending the remainder for disposal as waste. The potential waste
loads from the surplus HEU disposition decision are bounded by the inventory projections provided in the
WM PEIS.

Hanford Plutonium Finishing Plant Stabilization E = DOE issued the Final Plutonium Finishing Plant
Stabilization Draft Environmental Impact Statement in May 1996 (DOE, 1996i). This EIS evaluates the
potential environmental impacts associated with alternative approaches for: |) stabilization of residual,
plutonium-bearing materials at the Plutonium Finishing Plant to a form suitable for long-term storage;
(2) remov  of readily retrievable, plutonium-bearing material left behind in process equipment, process

areas, and air quality and liquid waste management systems as a result of historic uses; and (3) interim
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storage of stabilized fissile material in existing vaults at the Plutonium Finishing Plant pending the
WM PEIS decision on ultimate storage and disposition of the material. The ROD, issued in July 1996, will

be reviewed based on decisions made from the WM PEIS.

Waste Isolation Pilot Plant Disposal Phase Supplemental 1 3 (SEIS-II). WIPP is the planned repository
for retrievably stored defense TRUW. In October 1980, DOE issued a final EIS on proposed development
of WIPP (DOE, 1980). The January 1981 ROD called for phased development of WIPP, beginning with
construction of the WIPP facility. In 1990, DOE issued a supplemental EIS that considered previously
unavailable information (DOE, 1990). Based on this :

development ot WIPP by implementing test phase activities. Un Uclober 3u, 1992, the waste 1solation Pilot
Plant Land Withdrawal Act (WIPP LWA) transferred the WIPP site from the U.S. Department of Interior
to DOE. The 1997 Defense Authorization Act, which was si ed on September 23, 1996, contains
amendments to the WIPP LWA. The amendments make RCRA LDRs inapplicable to WIPP, thus

eliminating the need to obtain a No Migration Determination before beginning disposal operations.

DOE has prepared a second supplemental EIS (SEIS-II; DOE, 1996n), which updates the information
contained in the previous EIS and Supplemental EIS for WI , incorporates the PEIS analysis of various
treatment alternatives for TRUW, and examines changes in e ironmental impacts due to new information

or changed circumstances.

The WM PEIS is intended to provide environmental information to assist DOE in determining at which sites
it should modify existing TRUW storage and treatment facil es or construct new facilities. DOE intends
to select sites for TRUW treatment and storage facilities using > WM PEIS analysis but will not select the
level of treatment needed. The WIPP,SEIS-II will be used to support decisions on whether to dispose of
TRUW at WIPP, the treatment level of TRUW, mode of tran ort on, and other activities associated with
TRUW disposal.

Although the Draft SEIS-II incorporates by reference, : | where appropriate, updates and adjusts
information from the Draft WM PEIS, the potential actions analyzed in SEIS-II are not connected to the
potential actions analyzed in the Draft WM PEIS. The WM EIS evaluates alternative configurations for
managing five types of waste, including TRUW, that are at DOE sites or are otherwise under DOE’s
control or responsibility. The alternative configurations range from managing the wastes where they are

presently located to transporting them to one centralized site for management. The WM PEIS evaluates
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defense HLW. The Nuclear Waste Policy Act made DOE responsible for managing the disposal of this
spent nuclear fuel and HLW, specified the siting process, and authorized the construction of one geologic
repository. Under the Nuclear Waste Policy Amendments Act of 1987, the process for selecting this
repository was streamlined, and the Yucca Mountain Site in Nevada was selected for detailed study as the

candidate site for the nation’s first geologic repository. A draft EIS is scheduled for July 1999.

Because the environmental evaluation process for gec
Policy Act, the WM PEIS does not analyze enviro
alternative locations for a geologic repository. How
impacts of the longer term storage of treated HLW

national geologic repository is delayed.

Evaluating Container System for the Management of Naval Spent Nuclear Fuel EIS. The Department
of the Navy Final Environmental Impact Statement for a Container System for the Management of Naval
Spent Nuclear Fuel, issued in November 1996 (Navy, 1996a), evaluates the environmental impacts of
alternative container systems for the management of naval SNF following examination at INEL. A container
system is needed to place naval SNF in dry storage at INEL and to transport it  a centralized interim
storage facility if authorized by Congress or to a geologic repository when one becomes available. The
Final EIS specifically addresses the need, alternatives, and environmental impacts of manufacturing
containers; loading containers; handling and storage of naval SNF at INEL,; transportation of naval SNF
loaded containers to a notional repository or centralized interim storage site; and the storage, handling, and
transportation of special case waste associated with naval SNF management. The Final EIS demonstrates
that the environmental and health impacts are small and comparable among alternatives. The Navy identified
a preferred alternative in the Final EIS but will not select an alternative until the Record of Decision is

issued. Decisions regarding waste management will be made pending the completion of the WM PEIS.

Disposal of Decommissioned, Defueled Cruiser, OHIO Class, and LOS ANGELES Class Nav:

Reactor Plants EIS. The Final Environmental Impact Statement on the Disposal of Decommissioned,
Defueled Cruiser, OHIO Class, and LOS ANGELES Class Naval Reactor Plants, issued in April 1996
(Navy, 1996b), analyzes the alternate ways for disposing of decommissioned, defueled reactor
compartments from those classes of U.S. Navy vessels. A disposal method for the defueled reactor
compartments is needed when the cost of continued operation is not justified by the ships’ military capability

or when the ships are no longer needed. The preferred alternative is land burial of the entire reactor
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cc partment at the DC Low Level Waste Burial Grounds at Hanford, Washington. The Record of
Decision was published in the Federal Register (61 FR 41596) on August 9, 1996, and selects the preferred
alternative. The ROD, issued in July 1996, will be reviewed pending completion of the WM PEIS.

S1C Prototype Reactor Plant Disposal EIS. The S1C Prototype reactor plant was permanently shut down
in March, 1993, reflecting the end of the Cold War and projected downsiz.  of the U.S. Naval fleet. All
S}  was removed from the S1C Prototype reactor and has been shipped off site. The DOE gave notice of
the availability of the Draft EIS in the July 1, 1996, Federal Register (61 FR 33908). The Final EIS
evaluates in detail three alternatives for the disposal of the S1C Prototype reactor plant (DC  19960).
These alternatives include prompt dismantlement and disposal of the entire S1C Prototype reactor plant,
deferred dismantlement, and “no action,” or continued surveillance and monitoring for an indefinite period
of time. The EIS demonstrates that the environmental and health impacts are small and comparable among
alternatives. The Navy will select an alternative in the Record of Decision. This EIS will be reviewed based
on decisions made in the WM PEIS.

1.8.2 RELATED DOE ACTIONS AND PROGRAMS

Environmental Management Accelerating Cleanup: Focus on 2006. The DOE Environmental
Management Program is continually working to accelerate cleanup schedu , increase efficiency, and foster
cooperative relationships with its regulators and other stakeholders. However, there is concern whether
su ort can be sustained for a program that may str  h beyond 70 years with an estimated cost of more
than $200 billion (DOE, 19961). DOE wants to accelerate reduction of this “cleanup mortgage” of the Cold
War to reduce long-term economic and environmental liabilities. DOE is working on a 2006 Plan
(previously known as the Ten-Year Plan) to meet this challenge. The visi  of this plan is that within the
next decade most DOE facilities will be able to treat and dispose of their backlog of nuclear materials and
wastes safely and clean up the land and buildings onsite. These steps would dramatically reduce long-term

costs and open a large portion of the lands and other resources controlled by DOE for other purposes.

However, some aspects of the Environmental Management Program will demand additional time and
resources. . or example, DOE will not be able to complete the treatment and disposal of certain wastes such
as high-level radioactive waste stored in tanks at Hanford or transuranic waste stored throughout the

complex. Also, there will be ongoing groundwater cleanup projects, decontamination of buildings, and
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DOE worked closely with the regulatory agencies ¢ | the public throughout the process. The National
Governors’ Association coordinated representatives m 20 states and EPA to assist DOE in evaluating
candidate treatment options and developing mixed waste treatment plans. The conceptual, draft, and
proposed plans were also made available to the ublic, with additional opportunities provided for

information and input on the plans at the site and national levels.

Negotiations were completed for 28 plans on October 6, 1995; four additional plans have been finalized
since then. Negotiations are ongoing for another 1 ee sites; plans for these sites are expected to be fin  zed
in 1997. These plans, taken together, establish a complexwide treatment ¢  figuration, inc’ ling sche s
for bringing new treatment facilities into operation. Sixteen of the 17 major sites analyzed in the WM PEIS
are required to prepare STPs. Each of these sites has submitted an STP and all but three (ANL-E, BNL,
and ] NL) have been approved by the appropriate ag :ies. Compliance orders or agreements have been

m: or issued for the approved sites.

The approved plans contain the treatment configuration that resulted from discussions among States, EPA,
tribal governments, and the public, and from DOE’s evaluation of its treatment needs. However, the
evaluation will continue as the plans are implemented to streamline and improve the configuration. For
example, individual sites continue to pursue commercial and privatized treatment options for some waste
streams. The Compliance Orders that govern im :mentation of the Plans all provide for modification and
changes as new technical and cost information becomes available. Any changes to the configuration or to

schedules will be made through formal modification processes.

The Final WM PEIS preferred alternative for LLMW treatment is consistent with the configuration
established through the FFCAct process.

DOE Disposal Workgroup Process for Eva ating Potential Mixed Low-Level Waste Disposal Sites.
Although the FFCAct does not specifically address disposal of treated mixed wastes, both DOE and the
States have recognized that disposal issues are an integral part of treatment discussions. A process was
established by the DOE Disposal Workgroup in con 1ction with state representatives in the National
Governor’s Association to evaluate and discuss the issues related to the potential disposal of the residuals

from the treatment of DOE LLMW at the sites subject ' the FFCAct.
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Pearl City Public Library
1138 Waimano Home Road
Pearl City, HI 96782

Idaho

Boise Basin District Library
Attn: Elizabeth Prusha-Parlor
411 Montgomery Street

P.O. Box 219

Idaho City, ID 83631

Boise Public Library

Attn: Julie Davis
Government Documents

715 South Capitol Boulevard
Boise, ID 83702

INEL Oversight Program Library
Department of Health and Welfare

Attn: Nancy Quirk
1410 North Hilton, 3rd Floor
Boise, ID 83706

State Library

Attn: Stephanie Kirkay
325 West State Street
Boise, ID 83702

Library and Archives
State Historical Society
Attn: Wm. E. Tydeman
450 North Fourth Street
Boise, ID 83209

INEL Boise Outreach Office
Attn: Cheryl Burgess

816 W. Bannock, Suite 306
Boise, ID 83702

City of Burley Public Library
Attn: Mona Kenner

1300 Miller Avenue

Burley, ID 83318

Clearwater Memorial Library
Attn: Jill Lynch

402 Michigan Avenue

P.0O. Box 471

Orofina, ID 83544

INEL Technical Library
1776 Science Center Drive
P.O. Box 1625

Idaho, ID 83415-2300

Idaho Falls Public Library
Attn: Ginny Atwood

457 Broadway

Idaho Falls, 1D 83402

State University Library
Documents Department
Attn: Larry Murdock
P.O. Box 8089
Pocatello, ID 83209

Pocatello Public Library
Attn: Gaila Clough

113 South Garfield
Pocatello, ID 83204

Shoshone-Bannock Library

Attn: Ardith Peyope

Bannock and Pima Streets-HRDC Building
Fort Hi , ID 83203

Twin Falls Public Library
Attn: Linda Parkinson
434 Second Street, East
Twin Falls, ID 83301

Consolidated Free Library
Hayden Branch

Attn: Lee Starr

8385 North Government Way
Hayden Lake, ID 83835
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Nevada Test Site Reading Room
Coordination and Information Center
Attn: Cinde Ashley

3084 South Highland Drive

Las Vegas, NV 89109

New Hampshire

Portsmouth Public Library
8 Islington Street
Portsmouth, NH 03601

New Jersey

Maywood DOE Public Information Center
43 West Pleasant Avenue
Maywood, NJ 07607

Middlesex County Library
Plainsboro Branch

P.O. Box 278

Plainsboro, NJ 08536

New Mexico

National Atomic Museum

Ki land Air Force Base

20358 Wyoming Boulevard, South
Albuquerque, NM 87116

Albuquerque Technical Vocational Institute
Main Campus Library

525 Buena Vista Drive, Southeast
Albuquerque, NM 87106

] :um Park Complex
and Central

Suite 101

Los Alamos, NM 87544

New York

Longwood P lic Library
800 Niddle County Road
Middle Island, NY 11953

Records Ce; r

26 Federal Plaza

29th loor, Room 2900
New York, NY 10278

EPA Records Center
290 Broadway
New York NY 10007-1866

Mastics-Moriches-Shirley Community Library
425 William I yd Parkway
Shirley, NY 11967

Brookhaven National Laboratory
Research Library-Building 477A
Upton, NY 11973

Colonie Library
629 Albany-Shaker Road
Loudenville, NY 12211

Saratoga Springs Library
Attn: Claudia Hayes

320 Broadway

Saratoga Springs, NY 12866

Schenectady Public Library
Attn: Tim McGow

Main Branch

99 Clinton Street
Schenectady, NY 12305-2093

Jennifer Nelson, Public Affairs
MS-Trailer A

10282 Rock Springs Road
West Valley, NY 14171

1-90

VOLUME






Chapter 1

Introduction and Background

Gregg-Graniteville Library
University of South Carolina-Aiken
Attn: Allison Johnson

171 University Parkway

Aiken, SC 29801

DOE/SRS Public Reading Room
Savannah River Operations Office
Attn: Becky Craft

P.O. Box A

Aiken, SC 29802

South Carolina State Library
Attn: Mary Bostick

1500 Senate Street
Columbia, SC 29201

Tennessee

DOE Environmental Information Resource
Center (IRC)

105 Broadway

Oak Ridge, TN 37830

DOE Public Reading Room
Oak Ridge Operations Office
Attn: Amy Rothrock

Room 112B

55 Jefferson Circle

Oak Ridge, TN 37831

Oak Rid  Public Library
Civic Center

1401 Oak Ridge Turnpike
Oak Ridge, TN 37830

Clinton Public Library
Attn: Jane Giles

118 South Hicks Street
Clinton, TN 37716

Lawson McGhee Public Library
Attn: Nelda Hill

500 West Church Avenue
Knoxville, TN 37902

Oliver Springs Public Library
Attn: Jennifer Newcome

607 Easterbrook Avenue
Oliver S ngs, TN 37840

Memphis/Shelby County Public Library
and Information Center
Attn: Government Publications
}50 P¢  ody Avenue
Memphis, TN 38104

Rockwood P lic Library
! Margaret Marrs

] forth Front Avenue
Rockwood, TN 37854

Texas

Amarillo College Library
Attn: Karen Mclntosh
Ly Li ary

DOE Reading Room
2201 South Washington
Amari , TX 79109

Carson County ibrary
Public Reading Room
Attn: Teri Keotting
P.O. Box 339

401 M Street
Panhandle, TX 79060

Mae S. Bruce Public Library
Attn: Rose Holloway

P.O. Box 950

13302 6th Street

Santa Fe, TX 77510

Frie swood Public Library
Attn: Mary Perroni

416 South Friendswood
Friendswood, TX 77546

1-92

VOLUME I






Chapter 1

Introduction and Ba  jround

Washington, D.C.

U.S. Department of Energy

Room 1E-190

Attn: Carolyn Lawson

1000 Independence Avenue, Southwest
Washington, DC 20585

Center for EM Information
Attn: Kim Tulley

479 L’Enfant Plaza East SW
Suite 7112

Washington, DC 20024

Wyoming

Wyoming State Library
Supreme Court Building
Government Publications
Attn: Venice Beske
Cheyenne, WY 82002
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CHAPTER 3
Alternatives

This chapter describes the four categories of waste management alternatives analyzed in the Waste '
Manageement Programmatic Environmental Impact Statement |

' the alternatives and the alternatiy

mpacts of the alternatives can be f

Je.A AllLlIUUULLIVIL

This chapter describes the waste management alternatives considered in the WM PEIS. These alternatives
reflect different n: Hnal configurations of particular sites ey 1ated in this document for the management
of low-level mixed waste (LLMW), low-level waste (LLW), transuranic waste (TRUW), high-level waste
(HLW), and hazardous waste (HW). The alternatives considered for each waste type fall within four broad
categories: the No Action Alternative and the Decentralized, Regionalized, and Centralized Alternatives.
Under each of the four broad categories for each of the five waste types, there are one or more alternatives
that vary by the number and location of U.S. Department of Energy (DOE) sites at which waste
management facilities could be located.! As shown in Table 3.1-1, 36 alternatives from the four categories
are evaluated for the five waste types. The waste management alternatives eventually selected by DOE may
vary among the five waste types. The configurations considered for each waste type, including the name

of each site included in a particular configuration, are pres¢ =d in Section 3.4.

3.2 Regulatory Background

The Council on Environmental Quality (CEQ) regulations ir lementing the National Environmental Policy
Act (NEPA) (42 USC 4231 et seq.) require Federal agencies to include a discussion of all reasonable
alternatives to the proposed action in an environmental ir ict statement (EIS) (40 CFR 1502.14). An
agency must provide sufficient information for each alternative so that reviewers may evaluate the

comparative merits of those alternatives.

! The alternatives within the four broad categories of alternatives are sometimes referred to as “cases” in the
accompanying appendices and technical reports.
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Affected Frvironment Chapter 4

chapter, because inhalation of airborne contaminants reieased from waste treatment facilities is assumed to
be the most important exposure pathway for the greatest number of individuals in offsite populations. Note
also that only the air pathway exposure estimates presented in Chapter 4 are used in the cumulative impact
analyses in Chapter 11 to characterize existing site conditions. The health risk estimates presented in
Chapters € 1rough 10 represent the incremental risk from the proposed waste management actions that
would be added to the existing baseline risks at the sites. The cumulative health risks estimated in
Chapter 11 include risks from existing operations, the incremental risks from WM actions, and risks from
other DOE actions proposed at the sites. Risks from past DOE operations are not included in the cumulative
risk analvsis hecause onlv a limited amonnt of data are availa :. Although dose reconstruction studies are
DEINgG CONAUCTEd at a number oI DUE SIEs, study resulls are avValavie viny 1us unew siwo. xamviu whopo.

et al., 1996), NTS (Thompson and McArthur, 1996), and RFETS (Ripple et al., 1996).

All members of the public are exposed to a variety of radiation sources, both natural and manmade, called
background radiation. The average background radiation level in the United States is estimated to be
360 mrem per year. The natural sources include radon (55% of the total radiation exposure), cosmic rays
(8%), terrestrial (8%), and internal (11%). The manmade sources are x-rays (11 %), nuclear medicine (4%),
consumer products (3%), and other sources (less than 1%). Natural background radiation is the largest
contributor to the average radiation dose to individuals and is the most variable component of background
radiation. The total annual dose from background radiation can range from 100 mrem per year for people
whc ve on sandy soil at sea level, to nearly 1,000 mrem per year for people who live in stone houses at
high elevations (NCRP, 1987; NRC, 1994).

The U.S. Environmental Protection Agency (EPA) regulations (40 CFR 61, Subpart H) set the National
Emission Standards for Hazardous Air Pollutants (NESHAPs) for public exposure to airborne radioactive
materials (other than radon), including emissions from DOE sites. The nonradon limit for airborne exposure
is 10 mrem per year from all sources. DOE has established a 100 mrem dose for annual exposure to
members of the general public from all sources and throug all pathways as part of DOE Order 5400.5,
“Radiation Protection of the Public and the Environment” (DOE, 1990). DOE radon emissions are
regulated by 40 CFR 61, Subparts Q and T. To ensure that such limits are observed, filtration systems are
installed. For example, high-efficiency particulate air (HEPA) systems are routinely used that are capable

of trapping and retaining at least 99.97% of all nondispersed particulates of 0.3 um in diameter or larger.
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Chapter 4 Affect  Environment

*  Transportation in the region consists of local access roads, such as State Routes 240 and 24 and

Interstates 82 and 90. Rail lines, including the onsite U.S. Government railroad, also serve the region.

Cultural Resources

*  Native American settlement of the region began approximately 10,000 years ago. Europeans occupied
the region during the 19th century.

»  The Hanford Site contains numerous recorded archaeological and may contain additional traditional
cultural properties important to Native American groups.

e  The Hanford Site contains several industrial and architectural properties, in  ling t Hanford B

Reactor, that are listed on the National Register of Historic Places.

4.4.5 IDAHO NATIONAL ENGINEERING LABORATORY—IDAHO FALLS, IDAHO

The Idaho National Engineering Laboratory (INEL) occ ies 890 square miles (569,600 acres) of desert
in the southeastern portion of Idaho, approximately 42 miles west of Idaho Fa . INEL was established in
1949 as a site where DOE could safely build, test, and « :rate various types of nuclear facilities. Currently,
the focus of INEL is environmental restoration, waste management, and technology development. INEL

is shown in Figure 4.4-5.

Included within the boundaries of INEL are two sites, Naval Reactors Facility (NRF) and Argonne National
Laboratory-West (ANL-W), that are included in the analysis of the LLMW alternatives. The NRF site
occupies 4,400 acres in the central portion of the INEL site, but only 84 acres are developed. The NRF is
engaged in research and development for design and operation of naval nuclear propulsion plants as part

of the joint DOE and Department of Navy Naval Nuclear Propulsion Progr

ANL-W is located on a 1,900-acre site on the southeastern portion of INEL. The primary mission of
ANL-W is research and development in support of the Nation’s fast reactor program. A roximately

850 persons are employed at ANL-W.

These two sites share the same environmental features with the INEL site and thus the summary descriptions

presented below also apply to NRF and ANL-W.
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Human Health

The ROI population used in the PEIS analyses to determine human health risk was 153,061 based on
1990 Census data (DOC, 1991, 1992b,c¢).

The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was
0.0015 mrem according to the Summary of Ra nuclide Air Emissions from Department of Energy
Facilities for CY 1992 (DOE, 1994a).

The collective radiological dose from airborne radionuclide emissions to the site ROI health risk

population was 0.030 person-rem according to the 1992 DOE summary report (DOE, 1994a).

Air Quality

The counties of Butte, Jefferson, Bonneville, and Bingham are classified as attainment areas for all six
of the National Ambient Air Quality Standards criteria air pollutants.

Major sources of air pollution at the site are the DOE programs, including irradiation services,
calcination of liquid radioactive waste solutions, light-water-cooled reactor testing research, operation
of research reactors, environmental restoration at the site, and storage and surveillance of solid
transuranic waste.

The prevailing wind directions are from the south  southwest and from northwest to northeast, with
annual average speeds of 7 mph. Windspeeds are lowest during the winter months, averaging 5 mph,
and highest during the spring months, averaging 8 >h. Annual temperatures average 42°F, ranging

from -49 to 103°F.

Water Resources

Major surface water features include the Big Lo River, the Little Lost River, and Birch Creek, all
of which flow toward the INEL site, although only the Big Lost River actually flows onto the site in
years of high precipitation. Because of infiltration, evaporation, and uptake by plants, none of the
rivers flow off site.

No Federally designated Wild and Scenic Rivers exist in the ROI.

If Mackay Dam fails, the Idaho Chemical Processing Plant, the Naval React s Facility, and Test Area
North would be flooded.

Wastewater is discharged to onsite drainfields or evaporation/percolation ponds.

Because creeks and rivers at INEL are ephemer  surface water sampling can only be performed
infrequently, after heavy precipitation events.

Water is supplied by wells in the Snake River Plain Aquifer.
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species (two are State species of special concern) and five State species of special concern are found

on INEL.

Socioeconomic Conditions

e  The ROI for INEL comprises Bannock, Bingham, Bonneville, Butte, Clark, and Jefferson Counties.
At least 95% of the site’s employees reside in these counties.

*  Total site employment in 1990 was [,¢ 3. Total ROI employment by place of work in 1990 was
99,692.

*  The ROI unemployment rate was 5.3% in

»  The ROI per capita income in 1990 was $14,622.

» The total population in the ROI in 1990 was 196,039. Population demographics: Native
Americans—2.5%; urban—56.3%.

*  Housing: owner-occupied—72.1%; renter-occ ~ d—27.9%.

*  Sensitive populations: ch ren (under 15 years old)}—30%; women of child-bearing age (ages 15 to

44)—21.6 % adults over 65—9.7%.

Environmental Justice

*  Minorities—Figure C.4-11a.

*  Below poverty level—Figure C.4-28.

»  Presence of Federally recognized M ive / ierican Tribes: Fort Hall Shoshone-Bannock Tribes.

Tribal lands—Figure C.4-11b.

Land Use

*  The site occupies approximately 890 squ :1 les (569,600 acres) of desert, of which 11,391 acres
(2%) are developed, and the remainder is un \ >ped; of the 550,000 acres that are undeveloped,
approximately 330,000 acres are currently ed for controlled grazing by cattle and sheep. The
ave 1ble area for future site devell ment is ap] «ximately 22,330 acres.

*  Land use surrounding the site is predominantly v int and undeveloped, primarily devoted to grazing

by sheep and cattle.

Infrastructure

*  Onsite wells and storage tanks provide an aver:  of 5.242 million gallons of water per day.
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Chapter 4 Affected Environment

No federally designated Wild and Scenic Rivers exist on the site.

During extreme precipitation, flash flooding may occur.

Groundwater wells supply water.

Onsite evaporation ponds receive waste discharge.

Surface water sampling in 1991 showed nine parameters above compa >n criteria.

Major groundwater units include the lower ca onate aquifer, volcanic aquifer, and the valley fill
aquifer. No aquifers are considered sole source aquifers.

Groundwater monitoring in 1991 indicated that eight contaminant cor arison criteria were exceeded
at onsite wells.

The site is not located within any floodplain as there are no continuously flowing surface water streams

occurring on the site.

Geology and Soils

The site is located in the Basin and Range physiographic province, with 1 untain ranges running from
north to south separated by broad, flat-floored, and gently sloped valleys and elevations ranging from
3,000 to 6,900 feet.

Major rock units include, from oldest to youngest, the Paleozoic carbonates and «  stics, Tertiary tuffs
and lavas, and Tertiary and Quaternary alluvium.

Faults in the ROI include the Cane Springs an Yucca Faults.

Severe earthquakes on faults in southern California (for example, the San Andreas Fault) should not
result in damaging ground motion at the site. The Yucca Fault is the only capable fault on the NTS.
Lava flows and associated cinder cones are within 30 miles of the site. The prob ty that a volcanic
eruption would occur in the ROI in the near future is low.

The potential for subsidence is low for a large portion of the site.

Ecological Resources

Desert shrubs typical of the Mojave or Great Ba . Deserts or transition desert between these two areas
cover most of NTS. Shrubs and small trees are the dominant vegetation and vary, depending on
elevation. Dominant associations include creosote bush, hopsage/desert thorn, sagebrush, and pinon
pine and juniper with sagebrush. Crater environments and volcanic highlands are unique habitats.
Springs and ponds have associated riparian areas, but no officially designated wetlands.

The Federal and State endangered American peregrine falcon and Federal threatened and State
protected desert tortoise are found on NTS. Nineteen candidate species are found on NTS (seven are

State protected, one is State critically endangered, and one is protected as a game species); most
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nonrodent species of mammals at NTS are on Nevada’s protected species list. Twenty-one species of
plants at NTS are State-listed. No plant species are federally endangered. Federal endangered aquatic
species are located nearby at Ash Meadows (including the Devil’s Hole pupfish, Warm Springs

pupfish, Pahrump killifish, Ash Meadows speckled dace, and Ash Meadows Amargosa pupfish).

Socioeconomic Conditions

The ROI for NTS comprises Nye and Clark Counties. e  1dred percent of the site’s employees
reside in these counties.

Tatal cite emnlavment in 1994 was 7.086. Tota ).

The ROI unemployment rate in 1991 was 5.4%.

The ROI per capita income for 1991 was $18,543.

The total population in the ROI in 1994 was 7 ,240. Population demographics: Native
Americans—0.9%; urban—96 % .

Housing: owner-occupied—52.3 % ; renter-occupied—47.7%.

Sensitive populations: children (under 15 years old)—21%; women of child-bearing age (ages 15 to

44)—23.2%; adults over 65—10.5%.

Environmental Justice

Minorities—Figure C.4-14.

Below poverty level—Figure C.4-31.

Presence of Federally recognized Native American Tribes: Although none is located in the ROI,
several have expressed an interest in DOE’s waste management strategy. Interested tribal organizations
include the Benton Paiute Reservation, Timbasha Shos ne Reservation, Bishop Paiute Reservation,
Big Pine Point Shoshone Reservation, Fort Independence Reservation, Lone Pine Paiute Reservation,
Yomba Reservation, Duckwater Reservation, Pahrump Paiute Tribe, Las Vegas Paiute Indian Colony,
Chemehucvi Reservation, Colorado River Reservation, Paiute Indian Tribe of Utah, and Kaibab Paiute

Reservation.

Land Use

The site occupies approximately 1,350 square miles (8 0 acres) of desert valley and Great Ba:
mountain terrain, of which 25% is currently unused or rovides buffer zones. Facility expansion is
possible within all of the area in use.

Land surrounding the site is predominantly federally  ned.
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Infrastructure

»  Fourteen wells throughout the site supply an average of 1.36 million gallons of water per day.

*  Onsite sewage treatment plants and septic ta s receive an average of 0.140 million gallons of sewage
per day.

e The Nevada ower Cor any supplies power; the current site load is 30 megawatts.

»  Transportation in the region consists of local access roads (such as Lathrop Wells Road, Jackass Flats
Road, and Mercury Highway) and major rc s (such as U.S. 95, U.S. 93, and Interstate 15). The

Union Pacific Railroad is the primary provider of rail service to the NTS region.

Cultural Resources

*  Human habitation of the NTS area dates from as early as 12,000 years ago. European contact began
approximately 145 years ago.

* N erous archaeological sites have been identified within the NTS facility. A long-range study will

result in an 11% archaeological sample of NTS.

4.4.9 OAK RIDGE RESERVATION—OAK GE, TENNESSEE

The Oak Ridge Reservation (ORR) occupies 35,000 acres in the valley and ridge province of eastern
Tennessee. The ORR property was primarily used fi  agriculture before it was acquired by the Federal
Government in 1942 for the wartime Manh an Prc ct. The ORR contains three major facilities: Oak
Ridge National Laboratory (ORNL), the Y-12 Plant, and the K-25 Site. Also located on the ORR Site is
the Oak Ridge Institute of Science and Education (O SE), with an area of 340 acres. ORR is shown in
Figure 4.4-9.

ORNL’s mission is to conduct applied research and development in support of DOE programs in fusion,
fission, conservation, and other energy technologies. The Y-12 Plant was established to separate uranium
isotopes, and for many years served as a fabrication facility for nuclear weapons. The current Y-12 Plant
mission is to perform defense-related assignments such as dismantling nuclear weapon components,
providing ecial production support to various DOE programs, and serving as the nation’s storehouse for
special nuclear materials. The K-25 Site originally enriched uranium but was shut down permanently in
1987. Today, the K-25 Site’s focus has shifted to supporting investigations related to waste management
and environmental restoration issues and houses the Ce :rs for Environmental Restoration and for Waste

Management. The K-25 Site’s evolving mission will include applied technology, data systems research and
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Socioeconomic Conditions

The ROI for ORR comprises Anderson, Knox, Loudon, and Roane Counties. Ninety ercent of the
site’s employees reside in these counties.

Total site employment in 1990 was 21,544, ° tal ROI employment by place of work in 1990 was
287,974.

The ROI unemployment rate in 1991 was 5.9%.

The ROI per capita income in 1990 was $16,821.

The total population in the ROI in 1990 was 482,481. Population demographics: Native
Americans—0.25%; urban—67.9%.

Housing: owner-occupied—68.3%; renter-occu :d—31.7%.

Sensitive populations: children (under 15 years ¢ 1—18.9%; women of child-bearing age (ages 15 to
44)—24.2%; adults over 65—13.3%.

Environmental Justice

Minorities—Figure C.4-15.
Below poverty level—Figure C.4-32.

Presence of Federally recognized Native American Tribes: none.

Land Use

The site occupies approximately 35,000 acres ich 11,500 acres are developed and 23,500 acres
are undeveloped; of the land that is undeveloped, approximately 5,629 acres are available for future
site development.

With the exception of the city of Oak Ridge to the north, land surrounding the site is predominantly

rural, consisting of undeveloped forest land, ¢ iculture, and low-density residential.

Infrastructure

The Clinch River provides an average of 18.3 m ion gallons of water per day.

The ORR wastewater facility serving K-25 and C 1L receives an average of 0.64 million gallons of
sewage per day. Wastewater from the Y-12 facil is processed by the city of Oak Ridge.

The Tennessee Valley Authority (TVA) supplies  wer; the current site load is 116 megawatts. Coal
and natural gas are also used.

Transportation in the region consists of local a 2ss roads (such as State Routes 1700 and 62) and

major roads (such as Interstates 75, 40, and 81). © : Southern Railway and the L&N Railway are the
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»  The ROI unemployment rate in 1991 was 9.7%.

»  The ROI per capita income in 1990 was $15,536.

» The total population in the ROI in 1990 was 1! 526. Population demographics: Native
Americans—0.2%; urban—44.1%.

e Housing: owner-occupied—55.6% ; renter-occupied—44.4%.

e Sensitive populations: children (under 15 years old)—20.2 %; women of child-bearing age (ages 15 to

44)—17.6%; adults over 65—16.8%.

Environmental Justice
. Minorines—kEigure C.4-16.
»  Below poverty level—Figure C.4-33.

»  Presence of Federally recognized Native American T  2s: none.

Land Use
»  The site occupies approximately 3,425 acres, of which 750 acres are developed and 2,675 acres are
undeveloped.

e Land use surrounding the site is predominantly undeveloped natural areas.

Infrastructure

»  The Ohio River supplies an average of 15 million gall ; of water per day; the water is treated onsite
by chemical and physical processes.

e An onsite treatment plant receives an average of 0.2 t¢ .4 million g¢ »ns of sewage per day. Treated
sewage is discharged off site.

«  Electric Energy Inc. supplies power; the current site load is 1,564 megawatts. The site also uses
approximately 82 tons of coal per day.

»  Transportation in the region consists of local access roads (such as State Routes 1154 and 358) and
major roads (such as Interstate 24 and U.S. Highw s 45, 60, and 63). The Burlington Northern
Railroad, Paducah Railroad, Louisville Railroad, ar onsite U.S. Government Railroad are the

primary providers of rail service to the Paducah reg

Cultural Resources
»  The site has 3 recorded archaeological or historic sites, and others have been identified in areas near

Paducah. This region has not been subject to any sy :matic cultural resources surveys.
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(Federal threatened and State endangered) is also found on or near the site. The Federal and State
threatened Arctic peregrine falcon, the State-threatened v ite faced ibis and Texas horned lizard, and

the State-endangered smooth green snake may also be found.

Socioeconomic Conditions

»  The ROI for the Pantex Plant includes Carson, Potter, a  Randall Counties. At least 96% of the site’s
employees reside in these counties.

»  Total site employment in 1990 was 2,891. Total RO] mployment by place of work in 1990 was
104,254.

nt rate was 4.y il 1v71.

e The ROI per capita income in 1990 was $16,991.

o The total population in the ROI in 1990 was 194,123. Population demographics: Native
Americans—0.7%; urban—87.2%.

»  Housing: owner-occupied—64.7%; renter-occupied—35.3%.

e  Sensitive populations: children (under 15 years old)— 24 %; women of child-bearing age (ages 15 to
44)—23.2%; adults over 65—11.7%.

Environmental Justice
»  Minorities—Figure C.4-17.
«  Below poverty level—Figure C.4-34.

»  Presence of Federally recognized Native American T! es: none.

Land Use

»  The site consists of 10,080 acres of DOE-owned land and 5,856 acres of land leased from Texas Tech
University for a total of 15,936 acres. Of the DOE-owned land, approximately 2,000 acres are
developed and 8,080 acres are undeveloped; of the ur  veloped land, approximately 7,713 acres are
available for future site development.

e Land use surrounding the site is predominantly agrici ural, involving both farming and ranching

operations.

Infrastructure
*  Five production wells in the Ogallala Aquifer provide 1average of 0.5 million gallons of water per

day.
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Water Resources

e Major surface water features include the Savannah R :r (which runs along the southwestern SRS
border for 20 miles); onsite drainages such as Upper Three Runs, Fourmile Branch, Beaver Dam
Creek, Pen Branch, Steel Creek, and Lower Three Rt and numerous Carolina bays.

» No Federally designated W and Scenic Rivers exist ROIL.

* Groundwater wells and the Savannah River supply water for the site.

* Onsite streams and the Savannah River receive treatec  astewater.

» Major groundwater units are the interbedded sandy « ys and clayey sands of the coastal plain
sediments. The sandy beds generally form aquifers, and the clay-rich beds act as aquitards. No sole
source aquifers occur in the ROI.

e Onsite groundwater monitoring in 1992 showed that 42 parameters exceeded comparison criteria.
Groundwater monitoring data indicate that contaminant plumes have not migrated into offsite water.

» The 100-year floodplain does not encroach on existing facilities.

Geology and Soils

» The topography of the area is generally flat, with some lling hills and knolls. Elevations range from
85 to 427 feet above mean sea level.

e Major rock units include, from oldest to youngest, the crystalline basement rocks, the Dunbarton
Triassic Basin, and the Atlantic Coastal Plain sediments.

» The soils in the area are primarily sandy loams that occur on alluvial terraces of the Savannah River
and on the Aiken Plateau.

» Several interbasinal faults are located in the down-fa ed Dunbarton Triassic Basin. However, no
conclusive evidence exists of recent displacement along any fault within 186 miles of SRS.

* Two major earthquakes have occurred within 186 miles of the site. The probability of future seismic

damage is moderate.

Ecological Resources

» Major plant communities include cypress-gum and I land hardwood swamps, sandhills, and old
agricul 1] fields. Ninety percent of SRS land cover is comprised of upland pine forests and
bottomland hardwood forests. Important terrestrial habitats include old fields, sandhills, upland pi
forests, bottomland and upland hardwood forests, and swamp forests. Longleaf pine/wiregrass
communities support sensitive species, such as the red-cockaded woodpecker. SRS was designated a

National Environmental Research Park in 1972.

VOLUME I 4-97



Chapter 4 Affected Environment

« SRS contains approximately 43,000 acres of wetlands (20% of SRS), consisting of emergent marsh,
cypress/tupelo, bottomland hardwood, and open water. These wetlands include the Savannah River
swamp (about 10,000 acres) and over 200 Carolina bays scattered throughout the SRS.

» Federal and State endangered Kirtland’s wart r, peregrine falcon, wood stork, red-cockaded
woodpecker, and shortnose sturgeon are present on SRS. The Federally endangered smooth coneflower
is also present. Two Federal threatened species 1 11 candidate species are found on the site. The
State-endangered Rafinesque’s big-eared bat is present as well as the State-threatened Bewick’s wren.
Over 50 plants and animals on the State list are found on SRS. Additional listed species are cated near
SRS.

Socioeconomic Conditions

e The ROI for SRS includes Aiken, Barnwell, Allen le, and Bamberg Counties in South Carolina and
Burke, Columbia, Richmond, and Screven Counties in Georgia. At least 90% of the site’s employees
reside in these counties.

e Total site employment in 1990 was 19,201. Total ROI employment by place of work in 1990 w
254,777.

» The ROI unemployment rate was 8.4% in 1991.

e The ROI per capita income ‘in 1990 was $15,837.

» The total population in the ROI in 1990 was 460,028. Population demographics: Native
Americans—0.2%; urban—69.6%.

» Housing: owner-occupied—67.1%; renter-occupied—32.9%.

» Sensitive populations: children (under 15 years olc -23.7%; women of child-bearing age (ages 15 to
44)—24.3%; adults over 65—10.3%.

Environmental Justice

*  Minorities—Figure C.4-21.

* Below poverty level—Figure C.4-38.

» Presence of Federally recognized Native American ribes: Three Native American groups, the Yuchi
Tribal Organization, the Nubiunal Council of Muskogee Creek, and the Indian People’s Muskogee
Tribal Town Confederacy, have expressed general concerns about SRS and the Central Savannah River

Area regarding several plant species traditionally used in tribal ceremonies.
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site. The Federal and State endangered Indiana bat, 3 State endangered, 4 State threatened, and 16 State

species of special concern may potentially exist on the site.

Socioeconomic Conditions

e The ROI for WVDP comprises Cattaraugus and Erie Counties. Ninety-six percent of the site’s
employees reside in these counties.

» Total site employment in 1990 was 1,100. Total ROI employment in 1990 was 569,246.

* The ROI unemployment rate in 1991 was 8%.

o The ROI per capita income in 1990 was $17,937.

e The total population in the ROI in 1990 was 1,052,766. Population demographics: Native
Americans—0.7%; urban—84%.

» Housing: owner-occupied—64.4%; renter-occupied—35.6%.

e Sensitive populations: children (under 15 years old)—19.9%; women of child-bearing age (ages 15 to
44)—23%; adults over 65—15.1%.

Environmental Justice

»  Minorities—Figure C.4-23a.

e Below poverty level—Figure C.4-40.

» Presence of Federally recognized Native American Tribes: Seneca Nation.
Tribal lands — Figure C.4-23b.

Land Use
» The site occupies approximately 220 acres of land; approximately 165 acres are available for future site
development.

» Land use surrounding the site is predominantly rural. The site occupies a portion of the WNYNSC.

Infrastructure

* An onsite facility supplied from a reservoir provides an average of 0.07 million gallons of water per
day.

* An onsite wastewater treatment plant receives an average of 0.07 million gallons of sewage per day.

» The Niagara Mohawk Power Company supplies electric ~ service; the WVDP electric load in December
1993 was 2.9 megawatts. Natural gas service is provided by National Fuel Gas Distribution

Corporation; the natural gas usage in December 1993 was 15,880 British Thermal Units.
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» Access to I-90 from WVDP is by Route 219, 5 miles west of the site. Route 17 is located 20 miles

south of the site. An inactive rail spur is available on the site.

Cultural Resources
e The undeveloped portions of WVDP have not been evaluated by the New York State Historic

Preservation Office.

4.5 ™rief Descriptions of Other Sites

In this section, information is presented to characterize the activities that have produced waste at other sites.
This includes all sites except the 17 major sites and those sites located within the same geographical location

as one of the 17 major sites.

Ames Laboratory—Ames, Iowa. Ames Laboratory grew out of Iowa State University’s involvement in
the Manhattan Project starting in 1942. Ames furnished most of the uranium used in the first successful
nuclear chain reaction in 1942. Uranium production continued throughout World War II. Current research
includes innovative materials, superconductors, and environmental restoration technologies. Responsibilities
at this Site include remediation of a chemical dispos: 2 (1 acre) and a diesel fuel oil undergro 1 storage

tank (1 acre). The laboratory occupies approximately 15 acres at the University.

Battelle Columbus Laboratories—Columbus, Ohio. Battelle Columbus Laboratories is made up of two
major research complexes covering 10 acres, one in the city of Columbus and one in rural Madison County,
Ohio. The Columbus Site houses corporate offices and general research laboratories. The other site is made
up of a number of facilities formerly dedicated to nuclear research. Since mid-1943, the Battelle Memorial
Institute has continuously performed contract research and development work for DOE and its predecessor
agencies. The Battelle Columbus Laboratories are privately owned. DOE no longer needs the facilities and
is obligated contractually to remove the contamination so that the laboratories can be used by Battelle
without radiological restriction. Fifteen buildings, or portions thereof, and associated soil areas are

radioa vely contaminated as a result of work done under government contract.

Bettis Atomic Power Laboratory—West Mifflin, Pennsylvania. Bettis Atomic Power Laboratory is

located « 1 202-acre tract in West Mifflin, Pennsylvania, about 8 miles southeast of Pittsburgh. Bettis is
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beryllium ores. In 1955, the AEC, successor to MED, ter nated operations and later used the site for
storage and limited sampling of thorinm residues. In 1967, EC activities ceased, onsite structures were
decontaminated, and the site was certified for unrestricted use under criteria applicable at that time. Between
1968 and 1980 the site was used by the General Services Administration and then by the Navy as a
U.S. Marine Corps training center. In 1980, custody of MSP was returned to DOE, which then began

remedial action to clean up vicinity properties.

Mound Plant—Miamisburg, Ohio. Established in 1948, the 306-acre Mound Plant made nonnuclear and
tritium components for nuclear weapons. which are assembled at another site. Its other activities include:
the separation, purification, and sale of stable isotopes of the noble gases; solar energy research; fossil fuels
research; nuclear safeguards; waste management; heat-source testing (plutonium); and fusion fuel systems.
Decontamination and decommissioning operations began in 1978 and will continue until FY 2003. Cleanup

of all operable units is expected by FY 2015.

Norfolk Naval Shipyard—Portsmouth, Virginia. The Norfolk Naval Shipyard is a U.S. Navy facility that
repairs, overhauls, and maintains Navy ships, including nuclear-powered ships. The activities relating to
nuclear propulsion systems are performed in accordance with the requirements and authority of the Naval

Nuclear Propulsion Program, a joint program of DOE and = Department of the Navy.

Palos Forest—Chicago, Illinois. Site A/Plot M at Palos Forest was a reactor site for the Manhattan Project.
Two reactors were decommissioned by 1956. Some of the resulting waste was buried at this 20-acre site.

Characterization and assessment efforts are currently being performed.

Pearl Harbor Naval Shipyard—Pearl Harbor, Oahu, Hawaii. The Pearl Harbor Naval Shipyard is a
U.S. Navy facility that repairs, overhauls, and maintains Na  ships, including nuclear-powered ships. The
activities relating to nuclear propulsion systems are performed in accordance with the requirements and
authority of the Naval Nuclear Propulsion Program, a joint program of DOE and the Department of the

Navy.

Pinellas Plant—St. Petersburg/Largo, Florida. The Pinellas Plant, which covers about 99 acres, was
established in 1956 to manufacture neutron generators and o  r electronic and mechanical components of
nuclear weapons. In 1993, DOE decided to transfer the missions of the Pinellas Plant to other DOE

facilities, and the Pinellas Plant is now shifting to solely a cleanup mission. Interim groundwater cleanup
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actions are underway. Remediation of a 4.5-acre parcel adjacent to the Pinellas Plant began in FY 1990 and
is expected to be completed by FY 1999. The Pini s Plant sent 3,605 gallons of waste oil in 1978 and
1979 to Peak Oil. Peak Oil used a refining process to purify used oils and lubrication fluids.
Mismanagement of waste oil and hazardous waste resulted in extensive soil and groundwater contamination.
Pinellas Plant was consequently identified as a Potenti y Responsible Party and is partially responsible for

cleanup.

Portsmouth Naval Shipyard—Kittery, Maine. The Portsmouth Naval Shipyard is a U.S. Navy facility
that repairs, overhauls, and maintains Navy ships, incl -ships. The activities relating
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Nuclear Propulsion Program, a joint program betwee DOE and the Department of the Navy.

Princeton Plasma Physics Laboratory—Princeton, New Jersey. Located « the Princeton University
campus, the Princeton Plasma Physics Laboratory (PPPL) researches magnetic confinement fusion and the
practical application of plasma physics. PPPL operates two major magnetic fusion devices, the Tokamak
Fusion Test Reactor and the Princeton Beta Experiment-Modification, and a smaller device, the Current
Drive Experiment-Upgrade. Remedial actions in de characterization of soil and groundwater

contamination on the 72-acre site.

Puget Sound Naval Shipyard—Bremerton, W .gton. The Puget Sound Naval Shipyard is a
U.S. Navy facility that repairs, overhauls, and maintains Navy ships, including nuclear-powered ships. The
activities relating to nuclear propulsion systems are performed in accordance with the quirements and
authority of the Naval Nuclear Propulsion Program, a joint program between DOE and the Department of
the Navy. Puget Sound is the only naval shipyard that removes for safe disposal defueled reactor

compartments from decommissioned nuclear submari s.

Reactive Metals, Inc.—Ashtabula, Ohio. Established in 1952, Reactive Metals, Inc. extruded slightly
enriched uranium metal for use as a production reactor fuel element. The 60-acre site ceased production

in October 1990. Cleanup is being carried out and remediation of buildings and onsite soils is in progress.

Sandia National Laboratories (California)—Livermore, California. The Sandia National Laboratories
(California) (SNL-CA) is located on 413 acres next to and south of the LLNL Livermore Site, which is

15 miles due east of Livermore, California. In 1956, IL established the Livermore facility to provide a
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closer relationship with LLNL’s nuclear weapons research design work. Today LLNL’s mission includes
laser fusion, laser isotope separation, and biomedical and environmental research, as well as environmental
restoration and waste management. Owing to the proximity o ~CA to LLNL, the summary descriptions

of environmental features presented for LLNL (Section 4.4 ) largely reflect the situation at SNL-CA.

Stanford Linear Accelerator Center (SLAC)—Palo Alto, California. Established in 1962, the Stanford
Linear Accelerator Center (SLAC) conducts theoretical and rimental research in high-energy parti
physics. It also develops new techniques in high-energy accelerators. SLAC, which is on 426 acres of land,

1c accaccina Anaita cnil and 4

offsite contamination from polychlorinated biphenyls (PCBs).

University of Missouri—Columbia, Missouri. The University of Missouri is located in Columbia,
Missouri. The University is contracted by Rockwell International to conduct experiments to separate
radioactive actinide elements from spent fuel using the PUl X process. No experiments have been
performed using reactor spent fuel; only pure actinides are | :sent in waste material generated in the
experiments. The DOE plans to decontaminate the hot cells to their original condition upon completion of
testing. The university also operates the Columbia Research Reactor, a 10-megawatt light-water moderated
reactor that uses plate-type fuel containing 93 % enriched uranium-235. The university currently stores spent

fuel from the reactor in a wet storage facility.

Weldon Spring Remedial Action Project—St. Louis, Missouri. In the 1940s, the Army used the Weldon
Spring Site as an ordnance works. In the 1950s and 1960s, e AEC used it for processing uranium and
thorium. The site occupies approximately 100 acres, incl a 9-acre quarry. Cleanup includes the

quarry, a chemical plant, and contaminated groundwater onsite and offsite.
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