CHAPTER 1
PROPOSED ACTIONS:
BACKGROUND, PURPOSE AND NEED

Chapter 1 describes the background, purpose and need for the agency action presented in this Tank Closure and
Waste Management Environmental Impact Statement for the Hanford Site, Richland, Washington (TC & WM EIS).
Section 1.1 provides summary information on the size and distribution of the waste inventory at the Hanford Site
(Hanford), the specific objectives of this TC & WM EIS, and the regulatory basis for the proposed actions.
Section 1.2 details the operational history of Hanford, efforts to secure an agreement between Federal and state
regulators on milestones for compliance with regulatory requirements, and the succession of environmental impact
studies and Records of Decision consistent with that agreement. Section 1.3 presents the three major objectives
of the U.S. Department of Energy (DOE) at Hanford, as well as specific objectives as part of the National
Environmental Policy Act (NEPA) process. Provided in Section 1.4 are outlines of environmental impact
statement—supported decisions relative to operation of DOE’s Office of River Protection. Section 1.5 includes a
brief description of the scoping process for the TC & WM EIS alternatives. Section 1.6 summarizes public
comments and DOE responses on issues raised during the scoping processes for this TC & WM EIS and the
earlier, unpublished “Environmental Impact Statement for Retrieval, Treatment, and Disposal of Tank Waste and
Closure of Single-Shell Tanks at the Hanford Site, Richland, Washington” and “Environmental Impact Statement
for the Decommissioning of the Fast Flux Test Facility at the Hanford Site, Richland, Washington.” Section 1.7
presents a summary of the public hearings held on the Draft TC & WM EIS and the public comments received on
the Draft TC & WM EIS. Section 1.8 provides a summary of the changes made to the Draft TC & WM EIS.
Section 1.9 presents a breakdown of the TC & WM EIS alternatives as modified by DOE consistent with a review
of public, stakeholder, and regulator comments generated during the scoping process. Section 1.10 contains brief
discussions of a number of NEPA reviews, completed or ongoing, and their relationships with the proposed actions
at Hanford. The organization of this TC & WM EIS is presented in Section 1.11.

11 INTRODUCTION

The U.S. Department of Energy (DOE) prepared this Final Tank Closure and Waste Management
Environmental Impact Statement for the Hanford Site, Richland, Washington (TC & WM EIS) to evaluate
the potential environmental impacts of storing, retrieving, treating, and disposing of the waste generated
during defense-related nuclear research, development, and weapons production activities at the Hanford
Site (Hanford) in Washington State. This waste of about 207 million liters (54.6 million gallons) of
mixed radioactive and chemically hazardous waste, stored in 177 large and associated smaller
underground storage tanks, presents a major source of potential public health and environmental risk.
This TC & WM EIS revises and updates the analyses of the Tank Waste Remediation System,
Hanford Site, Richland, Washington, Final Environmental Impact Statement (TWRS EIS) (DOE and
Ecology 1996) and subsequent supplement analyses (SAs), which addressed retrieval, treatment, and
disposal of the tank waste, by also evaluating the impacts of different scenarios for final closure of the
single-shell tank (SST) system.

In addition, this TC & WM EIS evaluates the potential environmental impacts of proposed activities to
decommission the Fast Flux Test Facility (FFTF), a nuclear test reactor, and associated auxiliary facilities
at Hanford, including management of waste generated by the decommissioning process (such as certain
waste designated as remote-handled special components [RH-SCs]) and disposition of Hanford’s
inventory of radioactively contaminated bulk sodium from FFTF and other onsite facilities.

Finally, this TC & WM EIS evaluates the potential environmental impacts of ongoing solid waste
management operations at Hanford, as well as the proposed disposal of Hanford low-level radioactive
waste (LLW) and mixed low-level radioactive waste (MLLW) and a limited volume of LLW and MLLW
from other DOE sites in an Integrated Disposal Facility(ies) (IDF) located at Hanford.

This TC & WM EIS describes the potential environmental impacts and relative cost consequences of the
proposed actions and reasonable alternatives for the major activities discussed above. This TC & WM EIS
was prepared in accordance with the National Environmental Policy Act (NEPA) of 1969, as
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amended (42 U.S.C. 4321 et seq.); DOE implementing procedures for NEPA (10 CFR 1021 and
DOE Order 451.1B); and Council on Environmental Quality (CEQ) Regulations for Implementing the
Procedural Provisions of NEPA (40 CFR 1500-1508). Further, this TC & WM EIS implements DOE’s
January 6, 2006, Settlement Agreement with the State of Washington (as amended on June 5, 2008),
signed by DOE, the Washington State Department of Ecology (Ecology), the Washington State Attorney
General’s Office, and the U.S. Department of Justice. The agreement settles NEPA claims made in the
case State of Washington v. Bodman (Civil No. 2:03-cv-05018-AAM), which addressed the January 2004
Final Hanford Site Solid (Radioactive and Hazardous) Waste Program Environmental Impact Statement,
Richland, Washington (HSW EIS) (DOE 2004a). Ecology is participating in this NEPA activity as a
cooperating agency; as such, it is responsible for reviewing the content of this TC & WM EIS under
authority of Washington’s State Environmental Policy Act (SEPA) (RCW 43.21C) to ensure it satisfies
the State of Washington’s requirements and supports its proposed action to issue permits under its
hazardous waste program. The information provided in this environmental impact statement (EIS) will be
considered, along with other pertinent information, in the decision process for DOE’s proposed actions.
Since publication of the Draft TC & WM EIS, the U.S. Environmental Protection Agency (EPA) began
participation in this NEPA activity as a cooperating agency in May 2010 (DOE and EPA 2011). EPA’s
foreword to this TC & WM EIS expressed concern over a limited timeframe for review of this EIS. EPA
also indicated that the Memorandum of Understanding between DOE and EPA identified the focus of
EPA’s review, i.e., DOE’s responses to its comments. All parties—DOE, Ecology, and EPA—had the
same amount of time to review this final EIS.

1.2 BACKGROUND

Hanford is located in southeastern Washington State along the Columbia River and is approximately
1,517 square kilometers (586 square miles) in size. Hanford’s mission included defense-related nuclear
research, development, and weapons production activities from the early 1940s to approximately 1989.
During that period, Hanford operated a plutonium production complex with nine nuclear reactors and
associated processing facilities.

To produce plutonium, uranium metal (fuel rods) was irradiated in plutonium production reactors located
near the Columbia River. The irradiated uranium metal (spent nuclear fuel [SNF]) was cooled and then
treated through chemical separation in reprocessing plants located in the central part of Hanford. At the
reprocessing plants, the SNF was dissolved in acid and the plutonium was separated from the remaining
uranium and byproducts, many of which are radioactive. The plutonium then was used for nuclear
weapons production.

Hanford reprocessed SNF containing approximately 100,000 metric tons of irradiated uranium and
generated several hundred thousand metric tons of chemical and radioactive waste during its production
period. The waste included (1) high-level radioactive waste (HLW) as defined under the Nuclear Waste
Policy Act (42 U.S.C. 10101 et seq.); (2) transuranic (TRU) waste (waste containing alpha-emitting
radionuclides with atomic numbers greater than uranium [92] and half-lives greater than 20 years in
concentrations greater than 100 nanocuries per gram of waste); (3) LLW, which is radioactive waste that
is neither HLW nor TRU waste; (4) MLLW, which is LLW containing hazardous constituents as defined
under the Resource Conservation and Recovery Act (RCRA) of 1976 (42 U.S.C. 6901 et seq.); and
(5) hazardous waste, as defined under RCRA.

For waste generated by the chemical reprocessing plants, the waste management process initially involved
neutralizing the acidic waste with sodium hydroxide and sodium carbonate and storing the resulting
caustic waste in large underground tanks until a long-term disposal solution could be found. From 1943
through early 1964, 149 SSTs were built to store waste in the 200 Areas of Hanford.
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During the 1950s, uranium was extracted from some of the waste stored in SSTs, which introduced new
chemicals to the tanks. Beginning in the 1960s, some waste was retrieved from SSTs and transferred to
the B Plant at Hanford, where cesium and strontium were extracted, placed in capsules, and stored in a
separate facility. This process removed approximately 40 percent of the fission product inventory from
the tank waste. The remaining waste was returned to the tanks.

In the mid-1950s, leaks were suspected or detected in some SSTs. To address concerns about SST
designs, Hanford adopted a new double-shell tank (DST) design—basically, a tank within a tank. The
DST design would allow leaks to be detected and corrective actions to be taken before the waste could
reach the soil surrounding the tanks. Between 1968 and 1986, 28 DSTs were constructed. Due to their
age, all SSTs were interim-stabilized by removing pumpable liquids to minimize the potential for future
leaks. The interim stabilization program was completed in 2009. Newly generated waste and pumped
SST interim stabilization waste are stored in the DSTs.

DOE is processing Hanford’s contact-handled TRU waste (which does not require special protective
shielding) for shipment to the Waste Isolation Pilot Plant (WIPP) near Carlsbad, New Mexico, consistent
with the 1998 Records of Decision (RODs) (63 FR 3629) for treatment and disposal of TRU waste under
the Final Waste Management Programmatic Environmental Impact Statement for Managing Treatment,
Storage, and Disposal of Radioactive and Hazardous Waste (WM PEIS) (DOE 1997a) and the Waste
Isolation Pilot Plant Disposal Phase Final Supplemental Environmental Impact Statement
(WIPP SEIS-II) (DOE 1997b). DOE is disposing of Hanford’s LLW and MLLW on site, consistent with
the ROD (65 FR 10061) for treatment and disposal of these wastes under the Final WM PEIS. The Final
WM PEIS ROD also designates Hanford as a regional disposal site for LLW and MLLW from other
DOE sites.

1.2.1 Hanford Regulatory Compliance Requirements

Throughout much of the history of plutonium production at Hanford, DOE regulated waste management
and environmental protection under a set of orders implementing the Atomic Energy Act
(42 U.S.C. 2011 et seq.), including DOE Order 435.1, Radioactive Waste Management. (For more detail,
see the discussion on DOE Order 435.1 in Chapter 8 of this TC & WM EIS.) Although RCRA
(42 U.S.C. 6901 et seqg.) was enacted in 1976, giving other components of the Federal Government a
major role in the regulation of hazardous waste, its applicability to the hazardous component of mixed
waste (waste containing both radioactive and hazardous components) at DOE facilities was not
recognized by DOE until 1987. In 1986, Ecology was authorized by EPA to administer its own
hazardous waste program (through the state’s Hazardous Waste Management Act [RCW 70.105]) in lieu
of the Federal RCRA program. Ecology has adopted “Dangerous Waste Regulations” (WAC 173-303) to
regulate the management of hazardous waste.

To establish liability for cleanup of disposal sites for hazardous substances (radioactive materials and
hazardous waste), Congress enacted the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA, also known as Superfund) in 1980 (42 U.S.C. 9601 et seq.). In 1986, the
Superfund Amendments and Reauthorization Act (P.L. 99-499) amended CERCLA, establishing Federal
agencies’ responsibility to investigate and remediate releases of hazardous substances, including
radioactive contaminants, from their facilities.

Beginning in 1986, Ecology and EPA began working with DOE to examine how to bring Hanford into
compliance with RCRA and CERCLA. The regulators and DOE agreed to develop one compliance
agreement that set milestones for cleaning up past disposal sites under CERCLA and bringing operating
facilities into compliance with RCRA. Negotiations concluded in late 1988, and the Hanford Federal
Facility Agreement and Consent Order, also known as the Tri-Party Agreement (TPA), was completed in
1988 and signed by the three agencies in 1989 (Ecology, EPA, and DOE 1989). Hanford’s current
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mission is the cleanup of waste from defense-related nuclear research, development, and weapons
production activities and, ultimately, the closure of Hanford. Because the TPA, which addresses DOE’s
mixed waste that is subject to the RCRA storage prohibition, preceded the Federal Facility Compliance
Act of 1992 (P.L.102-386), the TPA also satisfies the act’s requirement for a site treatment plan
addressing mixed waste in storage at Hanford.

1.2.2 Tank Waste Remediation System Environmental Impact Statement and Record of
Decision

From 1991 to 1998, a DOE organization known as the Tank Waste Remediation System (TWRS)
managed all aspects of Hanford’s tank farms. In 1998, Congress created a new DOE organization, the
Office of River Protection (ORP). Creation of this organization was required by the Strom Thurmond
National Defense Authorization Act for Fiscal Year 1999 (P.L.105-261). The manager of ORP is
responsible for all aspects of Hanford’s tank farm operations. The ORP River Protection Project (RPP)
carries out activities associated with storage, treatment, and disposal of Hanford’s tank waste.

In 1996, DOE and Ecology coauthored the TWRS EIS (DOE and Ecology 1996) to be consistent with the
requirements of NEPA (10 CFR 1021) and Washington’s SEPA (RCW 43.21C). The TWRS EIS
evaluated the range of reasonable alternatives feasible at that time to manage and dispose of radioactive,
hazardous, and mixed wastes stored in the Hanford tanks. In February 1997, DOE published its decision
in the “Record of Decision for the Tank Waste Remediation System, Hanford Site, Richland, WA”
(62 FR 8693), hereafter referred to as the “TWRS EIS ROD.”

DOE decided to implement the Preferred Alternative (Phased Implementation) identified in the TWRS EIS
for retrieval, treatment, and disposal of tank waste. This alternative was based on a two-phase approach
to tank waste treatment that included an initial demonstration phase lasting approximately 10 years,
followed by Phase II, in which large production-level waste treatment plants would treat the remainder of
the tank waste by 2028. DOE decided to chemically separate the tank waste into HLW and low-activity
waste (LAW) streams. The LAW would be disposed of in a vitrified form on site at Hanford. The
TWRS EIS ROD deferred the matter of tank closure pending development of further information. The
Phased Implementation Alternative was selected because it would balance short- and long-term
environmental impacts; meet regulatory requirements; address the technical uncertainties associated with
remediation; and provide the flexibility necessary to accommodate future changes in remediation plans
due to new information and technology development.

In the TWRS EIS ROD, DOE recognized that the conditions addressed in the TWRS EIS would likely
require periodic reconsideration. Therefore, DOE committed in the TWRS EIS ROD to performing future
evaluations of new information related to the tank waste remediation program. These evaluations were
anticipated to occur at key points during implementation of the Phased Implementation Alternative, and
DOE indicated that they would be performed under its NEPA regulations (10 CFR 1021), with
appropriate public involvement. DOE committed to conducting NEPA evaluations as the information
warranted to determine whether previous decisions should be changed.

As part of the TWRS EIS, a mitigation action plan was developed and implemented. This plan described
three general actions to be performed. These included (1) creation of shrub-steppe habitat by
transplanting sagebrush; (2) remediation of a transmission line corridor via seedlings of native grasses and
sagebrush; and (3) research on native plant species.

In 2000 and 2001, sagebrush seedlings were planted on the Fitzner-Eberhardt Arid Lands Ecology
Reserve. About a third of the seedlings were burned during the 24 Command Fire of June 2000 (more
information on the fire is provided in Chapter 3 of this EIS). The surviving seedlings and subsequent
replanting have resulted in about 91,000 seedlings that were planted across four general areas on the
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reserve. Remediation of the transmission line corridor was completed in March 2001. The mitigation
action plan is complete (Durham and Sackschewsky 2004).

1.2.3 Developments Since Issuing the Tank Waste Remediation System Environmental
Impact Statement Record of Decision

Publication of the TWRS EIS and ROD supported implementation of DOE’s plans to proceed with the
following:

e Design, construction, and operation of waste treatment facilities, including securing permits
(e.g., air emissions, RCRA) supporting construction and operation of the treatment facilities

e Operation and maintenance of the tank farms

e Implementation of tank waste retrieval and transfer design and construction projects to support
transferring the waste from the tanks to the waste treatment facilities

Consistent with DOE’s commitment to conduct periodic evaluations under NEPA, an SA (DOE 1997¢)
was issued in May 1997. This analysis addressed the potential environmental impacts of proceeding with
tank farm infrastructure upgrades, such as upgrading instrumentation and control, tank ventilation, waste
transfer, and electrical distribution at existing tank farm facilities to support continued safe storage of tank
waste until waste retrieval and disposal can be accomplished. DOE concluded that the potential impacts
would be small in comparison to—and are bounded by—the impacts previously assessed under the
Phased Implementation Alternative selected in the TWRS EIS ROD.

A second SA (DOE 1998) was issued in May 1998. This analysis addressed the impacts of emergent
information on the design and construction of a new waste treatment plant under the privatization
approach.l The new data included a revised tank waste inventory; emerging information on the level of
contamination in the vadose zone; revised assessments on the potential for and consequences of accidents
associated with management of the tank waste; ongoing technology development activities; and other
engineering data. DOE concluded that the information developed since preparation of the TWRS EIS only
minimally affected the impacts previously estimated in the TWRSEIS, and that the changes in
environmental impacts were bounded by the impacts presented in the TWRS EIS.

A third SA (DOE 2001a) was issued in March 2001. This analysis considered information developed
since approval of the TWRS EIS ROD relative to plans for treating Hanford tank waste. DOE concluded
that new information regarding Phase | activities did not substantially change the proposed actions or
present significant new circumstances relevant to environmental concerns, except for vitrified LAW
disposal. Therefore, no further NEPA review was needed prior to starting construction of Phase I
facilities (facilities capable of immobilizing approximately 10 percent of the tank waste through 2018).

However, changes in the vitrified LAW, including the change in waste form from cullet (small pieces of
glass) to monoliths, the change from retrievable storage in vaults to disposal in shallow RCRA trenches,
and the change in location within the 200-East Area, represented substantial changes to the scope of the
Phased Implementation Alternative selected in the TWRS EIS ROD. While these changes in scope
appeared to be bounded by the impacts previously analyzed in the TWRS EIS, the public had not had an
opportunity to comment on the changes. Therefore, DOE determined that further NEPA analysis was

' “DOE started its privatization initiative in 1995 as a way to reduce the cost and speed the cleanup of its contaminated sites and

to improve contractors’ performance. The initiative was primarily an alternative contracting and financing strategy to foster
open competition for fixed-price contracts; require the contractors to design, finance, build, own, and operate the facilities
necessary to meet treatment requirements; and pay the contractors only for products or services delivered in accordance with
the contracts” (GAO 2000).
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warranted, and in 2003 these changes were included within the scope of the Final HSW EIS
(DOE 20043).”

The third SA also concluded that the Phase 1l waste treatment facilities (facilities capable of immobilizing
the remaining tank waste through 2028) appeared to be substantially different from the facilities identified
in the Phased Implementation Alternative selected in the TWRS EIS ROD. The impacts of revising the
design of the Phase Il treatment facilities to meet the SST retrieval key assumption made in the TWRS EIS
(retrieval of all SSTs by 2018) appeared to exceed the bounds of the impacts analyzed in the TWRS EIS.
Therefore, DOE determined that these changes would be included within the scope of a future
NEPA analysis.

Since issuance of the TWRS EIS ROD and subsequent SAs, DOE has proceeded with plans to design,
construct, and operate facilities that would separate waste into HLW and LAW streams, vitrify the HLW
stream, and immobilize the LAW stream. These facilities are now under construction in the 200-East
Area of the site and are collectively referred to as the “Waste Treatment Plant” (WTP). The WTP is the
cornerstone of DOE’s treatment capability for tank waste. The WTP will separate waste stored in
Hanford’s underground tanks into HLW and LAW fractions. HLW will be vitrified in the WTP and
stored at Hanford until disposition decisions are made and implemented. Immobilized LAW would be
produced at the WTP.

Design of and preliminary performance projections for the WTP support DOE’s proposal to extend
operations beyond the 10-year period (Phase I) originally planned in the TWRS EIS ROD. DOE also
plans to enhance the throughput of the WTP rather than use a second, larger-scale treatment facility
in 2012, as identified in the TWRS EIS ROD (Phase Il). DOE determined that the original plan for a
Phase Il WTP was prohibitively expensive, and it was believed that the enhanced WTP would implement
the TWRS EIS ROD. Based on this decision, DOE changed the mission of the WTP from demonstration
plant to single, full-scale production facility.

Since issuance of the third SA and after evaluating changes to enhance the WTP, DOE began focusing on
treatment methods tailored more to specific waste streams. Based on this evaluation, DOE decided to
keep the enhanced WTP at its currently planned configuration and to use supplemental treatment for the
remaining portion of the waste to meet the requirement to treat all tank waste. Based on the decision to
pursue supplemental treatment and closure, in January 2003, DOE published a Notice of Intent (NOI)
(68 FR 1052) in the Federal Register to prepare the “Environmental Impact Statement for Retrieval,
Treatment, and Disposal of Tank Waste and Closure of Single-Shell Tanks at the Hanford Site, Richland,
Washington” (“Tank Closure EIS”) (DOE/EIS-0356). The proposed scope of the “Tank Closure EIS”
included closure of the 149 underground SSTs and analysis of newly available information on
supplemental treatment of a portion of the LAW from all 177 tanks, which contain a total of
approximately 207 million liters (54.6 million gallons) of waste.

Another change since issuance of the third SA concerns the design of the WTP Pretreatment Facility. The
Pretreatment Facility was originally designed to remove technetium from the HLW stream. However,
based on reviews of technetium-99 in immobilized low-activity waste (ILAW) glass, DOE and Ecology
agreed to delete technetium removal from the permit (Hedges 2008). The technetium removal capability
was removed from the design of the Pretreatment Facility, which is currently being constructed without it.
For analysis purposes, this TC & WM EIS assumes that technetium-99 removal capability could be added
in the existing Pretreatment Facility. Design and construction modifications would be needed later to add
the technetium-99 removal capacity if required.

2 As stipulated in the Settlement Agreement, this scope is how included in this TC & WM EIS.
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Issues facing DOE primarily result from uncertainties associated with the magnitude of waste retrieval
required. DOE began retrieval activities on an SST in 2002 with the C-106 tank, consistent with
TPA Milestone M-45-00. Since completion of waste retrieval from the C-106 tank, retrieval has
been completed on the following tanks: C-103, C-201, C-202, C-203, C-204, and S-112. TPA
Milestone M-45-00 specifies that closure will follow retrieval of as much tank waste as technically
possible. Under this milestone, residual waste remaining in the tank is not to exceed 10.2 cubic meters
(360 cubic feet) for 100-series tanks or 0.85cubic meters (30 cubic feet) for 200-series tanks,
corresponding to a 99 percent retrieval goal. Appendix H of the TPA, “Single Shell Tank Waste
Retrieval Criteria Procedure,” provides a procedure for DOE to request an exception to the retrieval
criteria established under Milestone M-45-00 if DOE does not believe this criterion is achievable. This
EIS provides the environmental impact information needed to make informed decisions regarding the
impacts of meeting or not meeting the 99 percent retrieval goal.

124 Formal Evaluations of the Tank Waste Remediation Program

The RPP is very complex, and many technical uncertainties associated with implementation of the Phased
Implementation Alternative were identified in the TWRS EIS ROD. To address these uncertainties and
ensure that data developed during the various phases of the project would be incorporated into project
planning, DOE committed in the TWRS EIS ROD to perform future analyses at three specific points in the
program. Below is a description of the review commitments and how they have been fulfilled.

The first review was to occur “before proceeding into Privatization Phase | Part B (scheduled for
May 1998)” (62 FR 8693). Phase | Part B consisted of detailed design, construction, and hot
(radioactive) commissioning of the WTP demonstration facility. Completion of this review consisted of
three parts.

e The first part was a detailed review of the Privatization Authorization to Proceed process,
including a comprehensive assessment of the following:

— The proposals submitted by the privatization contractors for Phase | Part B, including the
technical and financial aspects of each proposal, and the options for proceeding with the next
phase of the project

— The Formal Readiness to Proceed reviews conducted by DOE, the management and
operations contractor, and the privatization contractors to ensure that all policies, plans,
procedures, equipment, facilities, and personnel are in place and each organization is ready to
meet its responsibilities for Phase | Part B

e The second part was a programmatic review, including an assessment of the environmental
reports submitted by the privatization contractors to address TWRS EIS and ROD commitments.
This assessment included a review of the reports to verify the accuracy of the information
submitted and preparation of an environmental critique (procurement-sensitive) and a publicly
available synopsis (non-procurement-sensitive) of the potential impacts of the proposals,
consistent with DOE NEPA regulations (10 CFR 1021.216).

e The third and last part included conducting a second SA (DOE 1998) to evaluate new data related
to a re-evaluation of the tank waste inventory; emerging information on the level of
contamination in the vadose zone; revised assessments of the potential for and consequences of
accidents associated with management of tank waste; and ongoing technology development
activities.
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The second review was to occur “prior to the start of hot operations of Privatization Phase | Part B
(scheduled for December 2002/December 2003)”; the third review was to occur “before deciding to
proceed with Privatization Phase Il (scheduled for December 2005)” (62 FR 8693). As a result of the
decision to terminate the privatization contract and rebid the WTP contract, as well as associated program
delays and the decision to focus waste treatment on specific waste streams (identified as supplemental
treatment), the second and third review commitments became part of the scope of this TC & WM EIS.

In 1996, DOE requested and received comments on the Draft TWRS EIS from the National Research
Council in a report entitled The Hanford Tanks: Environmental Impacts and Policy Choices (National
Research Council 1996). These comments were received after the Final TWRS EIS had been issued and
were considered in preparing the TWRS EIS ROD. The National Research Council’s principal findings
were: (1) significant uncertainties exist concerning waste removal and treatment technologies, costs,
environmental policy and regulatory requirements, sitewide integration and future land use, and long-term
risks that limit DOE’s ability to select a final disposal alternative for all tank waste; and (2) DOE needs to
consider remediation alternatives that involve both ex situ (removal and treatment of waste) and in situ
(in-place treatment and/or isolation) disposal to provide flexibility in the event that specific technologies
do not perform as anticipated or new technologies emerge. The National Research Council recommended
that DOE consider a phased decision strategy that incorporates multiple alternatives to allow the program
to move forward.

Following issuance of the TWRS EIS ROD, DOE has made progress in a number of areas identified as
issues/concerns in the National Research Council’s report. For example, past leaks and spills are being
characterized and contaminant fate and transport uncertainties are being addressed through RCRA facility
investigations, and new data have been incorporated into the conceptual models used to evaluate
environmental impacts in this TC & WM EIS. Additionally, significant advances have been made in the
design, testing, construction, and estimates of costs associated with vitrification of tank waste in the WTP.
Supplemental treatment technologies are also being considered in this EIS.

In addition to the reviews listed above, the WTP has continued to be reviewed by expert panels for
various technical and safety issues, by DOE and other organizations in program and project reviews, and
by the Defense Nuclear Facilities Safety Board (DNFSB) through its oversight. Since 2003, when the
“Tank Closure EIS” began, a number of issues have been identified by DNFSB in various letters,
recommendations, or reports. Some of the activities related to the WTP have included seismic and
ground motion issues and fire protection (DNFSB 2008). More-recent activities related to the WTP
include recommendations on pulse jet mixing (DNFSB 2010) and safety culture (DNFSB 2011). DOE
has provided DNFSB with an implementation plan related to pulse jet mixing (DOE 2011a), which is
considered one of the primary remaining technical issues with the WTP Pretreatment Facility. DOE has
accepted DNFSB’s safety culture recommendation and has submitted an implementation plan
(DOE 2011b). These implementation plans identify activities that have to be completed to close on the
DNFSB recommendations. DOE also conducted, and will continue to conduct, construction project
reviews, which identify challenges to the cost and schedule baseline for the project.
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1.2.5 Fast Flux Test Facility Deactivation Decision and Record of
Decision/Environmental Impact Statement for Deactivation Decision

FFTF is a DOE-owned, formerly operating 400-megawatt (thermal) liquid-metal (sodium)-cooled
research and test reactor in the 400 Area of Hanford. Construction of FFTF was completed in 1978 and
initial operation began in 1980. From April 1982 to April 1992, FFTF operated successfully as a national
research facility to test advanced nuclear fuels, materials, and components; nuclear power plant
operations and maintenance protocols; and reactor safety designs. During this time, FFTF also produced
a wide variety of medical and industrial isotopes, made hydrogen-3 (tritium) for the U.S. fusion research
program, and conducted cooperative international research work.

In December 1993, DOE ordered FFTF to be shut down due to a lack of economically viable missions at
that time. An environmental assessment (EA) was prepared to evaluate the impacts of deactivating FFTF,
which resulted in a Finding of No Significant Impact (FONSI) (DOE 1995a, 1995b).

In 1994, Ecology, EPA, and the DOE Richland Office negotiated, under TPA authority, a set of transition
phase milestones and targets for deactivating and shutting down FFTF as a first step toward
decommissioning the facility (Ecology, EPA, and DOE 1995). From 1994 through 1997, fuel was
removed from the reactor vessel for storage in aboveground dry storage casks, and some nonessential
FFTF operating systems were deactivated.

In January 1997, the Secretary of Energy ordered FFTF to be maintained in a standby condition while its
potential future role in DOE’s tritium production strategy was evaluated. Consequently, FFTF transition
work was limited to activities that would not inhibit a reactor restart. Additionally, the TPA agencies
negotiated to revise (and potentially delete) the work schedules under the TPA M-81-00 series milestones,
which cover the deactivation of FFTF. The proposed modifications and the agencies’ “Tentative
Agreement” were issued for public comment. As a result of the public comments received, the agencies
agreed that, rather than delete the TPA M-81-00 series milestones and target dates, they would be held in
abeyance (temporary suspension) until the Secretary of Energy issued a final decision regarding the
potential restart of FFTF (Ecology, EPA, and DOE 1999). In December 1998, the Secretary of Energy
announced that FFTF would not play a role in tritium production and that a decision on any other future
FFTF missions would be made by spring 1999.

In May 1999, DOE initiated a two-phase process for finalizing a path forward for FFTF that included
development and review of a program scoping plan. By August 1999, DOE initiated preparation of the
Final Programmatic Environmental Impact Statement for Accomplishing Expanded Civilian Nuclear
Energy Research and Development and Isotope Production Missions in the United States, Including the
Role of the Fast Flux Test Facility (Nuclear Infrastructure PEIS [NI PEIS]) (DOE 2000a). The NI PEIS
evaluated the potential environmental impacts resulting from DOE expanding domestic civilian nuclear
energy research and development and isotope production using existing and new resources. In the
NI PEIS, FFTF was evaluated as an alternative irradiation services facility to accomplish these missions.
In the NI PEIS ROD, published in January 2001, DOE ruled out the use of FFTF for isotope production
and research missions and reaffirmed its decision to permanently deactivate the facility (66 FR 7877).

From April 2001 to December 2001, DOE suspended its decision to resume permanent deactivation of
FFTF to conduct additional reviews of the decision made in the NI PEIS ROD. Following these reviews,
DOE decided in December 2001 that restarting FFTF was impractical and deactivation would proceed.
Major deactivation activities consist of, but are not limited to, dry cask storage of irradiated fuel, dry
storage of nonirradiated and sodium-bonded fuel, sodium draining and storage, and deactivation of the
auxiliary plant systems.

1-9



Tank Closure and Waste Management Environmental Impact Statement for the
Hanford Site, Richland, Washington

In 2002, the TPA milestones were re-established and the M-81-00 series milestones were revised to
reflect the new due dates for FFTF deactivation activities (Ecology, EPA, and DOE 2002). In late 2002,
FFTF deactivation activities were temporarily suspended because of legal challenges by Benton County,
which alleged it was not acceptable to address only deactivation of FFTF in the 1995 EA. The county
asserted that a full NEPA EIS on the complete decommissioning process should have been done before
any deactivation activities were performed. On February 28, 2003, the U.S. District Court of Eastern
Washington ruled in favor of DOE’s decision to address only deactivation of FFTF in the 1995 EA.
Benton County subsequently appealed the U.S. District Court’s ruling in favor of DOE to the U.S. Ninth
Circuit Court of Appeals. On May 6, 2003, the county filed a motion with the Ninth Circuit Court
dismissing its appeal.

In previous NEPA reviews and associated RODs, DOE evaluated transportation and storage of FFTF fuel
at either Hanford or Idaho National Laboratory (INL) (formerly Idaho National Engineering and
Environmental Laboratory [INEEL]) (DOE 1995a, 1995c, 1997d); transportation and treatment of FFTF
sodium-bonded fuel at INL’s Materials and Fuels Complex (MFC) (formerly Argonne National
Laboratory-West [ANL-W]) (DOE 1995a, 2000b); storage and possible disposal or commercial use of
surplus plutonium (including a small quantity of nonirradiated FFTF fuel) (DOE 1999a); and
transportation and disposal of SNF and HLW at a geologic repository (DOE 2002a). Ongoing activities
associated with management of the FFTF fuel are not evaluated in this EIS.

Numerous NEPA reviews were conducted that directly support ongoing FFTF deactivation activities.
Additionally, numerous NEPA reviews that are either completed or under way support the FFTF
decommissioning activities addressed in this TC & WM EIS. These related NEPA reviews are
enumerated and briefly described in Section 1.10 of this EIS.

1.2.6 Hanford Solid Waste Environmental Impact Statement and Record of Decision

In March 2003, prior to issuance of the Final HSW EIS and ROD, Ecology initiated litigation on issues
related to importation, treatment, and disposal of radioactive and hazardous wastes generated off site as a
result of nuclear defense and research activities. In response, the court enjoined shipment of offsite
TRU waste to Hanford for processing and storage pending shipment to WIPP.

In January 2004, DOE issued the Final HSW EIS, which addressed ongoing solid waste management
operations. In June 2004, DOE issued a ROD (69 FR 39449) that announced DOE’s decision to dispose
of Hanford LLW and MLLW and a limited volume of offsite LLW and MLLW in a new IDF in the
200-East Area (IDF-East) of Hanford. Two cells of IDF-East were constructed in April 2006. DOE also
decided to continue sending Hanford’s MLLW off site for treatment and to modify Hanford’s T Plant for
processing remote-handled TRU waste and MLLW.

1.2.7 Developments Since Issuing the Hanford Solid Waste Environmental Impact
Statement Record of Decision

Ecology amended its March 2003 complaint in 2004, challenging the adequacy of the HSW EIS analysis
of offsite waste importation. In May 2005, the court granted a limited discovery period and continued
the injunction against shipping offsite waste to Hanford, including LLW and MLLW (State of
Washington v. Bodman [Civil No. 2:03-cv-05018-AAM]). In July 2005, while preparing responses to
discovery requests from Ecology, Battelle Memorial Institute, DOE’s contractor who assisted in preparing
the HSW EIS, advised DOE of several differences in groundwater analyses between the HSW EIS and its
underlying data.
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DOE promptly notified the court and the State of Washington and, in September 2005, convened a team
of DOE experts in quality assurance, groundwater analysis, transportation, and human health and safety
impacts analysis to conduct a quality assurance review of the HSW EIS. The team completed its Report of
the Review of the “Hanford Solid Waste Environmental Impact Statement (EIS) ” Data Quality, Control
and Management Issues (Quality Review) in January 2006 (DOE 2006a). DOE, Ecology, the Washington
State Attorney General’s Office, and the U.S. Department of Justice signed a Settlement Agreement
ending the NEPA litigation on January 6, 2006 (subsequently amended on June 5, 2008), which was
intended to resolve Ecology’s concerns about the HSW EIS groundwater analyses and to address other
concerns about the HSW EIS that were identified in the Quality Review.

The agreement called for expanding the “Tank Closure EIS” to provide a single, integrated set of analyses
that includes all waste types analyzed in the HSW EIS (LLW, MLLW, and TRU waste), which is now this
TC & WM EIS. Under the agreement, pending issuance of a ROD for this Final TC & WM EIS, the
HSW EIS remains in effect to support ongoing waste management activities at Hanford (including
transportation of TRU waste to WIPP) in accordance with applicable regulatory requirements. The
agreement also stipulates that, when this TC & WM EIS has been completed, it will supersede the
HSW EIS. Until that time, DOE will not rely on HSW EIS groundwater analyses for decisionmaking and
will not import offsite waste to Hanford, apart from certain limited exemptions specified in the
agreement.

The agencies subsequently revised the original Memorandum of Understanding for the “Tank Closure
EIS,” effective March 25, 2003 (DOE and Ecology 2003), which identified Ecology as a cooperating
agency in the preparation of this TC & WM EIS. The Memorandum of Understanding revision, signed
January 6, 2006 (DOE and Ecology 2006), is consistent with the Settlement Agreement and provides for
Ecology’s continuing participation as a cooperating agency in preparing this TC & WM EIS to assist both
agencies in meeting their respective responsibilities under NEPA and Washington’s SEPA.

For example, concerning closure of the SSTs, Ecology regulates Hanford’s tank systems under the
provisions of WAC 173-303-640; specifically, that regulation requires DOE to close the tank system per
WAC 173-303-640(8)(a). If DOE cannot clean-close the tanks per this regulation, then DOE must
perform postclosure care to meet the WAC 173-303-665(6) requirements for closure and postclosure that
apply to landfills. Ecology and DOE agreed that this TC & WM EIS would include alternatives for clean
closure and landfill closure that would address the environmental impacts of either choice. If Ecology
finds that this Final TC & WM EIS meets the criteria in the WAC 197-11 SEPA regulations, then Ecology
may adopt the document in whole or in part. Ecology may then use this TC & WM EIS to satisfy its need
to review any Hanford tank systems permit applications or modifications, including closure and
postclosure plans, for their significant environmental impacts.

On October 25, 2010, the U.S. District Court approved two judicial Consent Decrees, one for DOE and
the State of Washington and one for the State of Oregon. The Consent Decrees are the product of several
years of negotiations by the parties and are part of the settlement of a lawsuit that Ecology filed against
DOE (State of Washington v. Chu, Civil No. 2:08-cv-05085-FVS) that was later joined by the State of
Oregon. These Consent Decrees were part of a settlement imposing a new, enforceable, and achievable
schedule for cleaning up waste from Hanford’s underground tanks and notification requirements. The
settlement also includes new and revised Hanford tank farm milestones in the TPA, which governs
cleanup at Hanford (see Sections 1.2.1 and 1.2.3 for further discussion).
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1.3

PURPOSE AND NEED FOR AGENCY ACTION

DOE needs to take action to accomplish the following objectives:

14

Safely retrieve and treat radioactive,
hazardous, and mixed tank waste; close
the SST system; and store and/or dispose
of the waste generated from these
activities at Hanford. Further, DOE needs
to treat the waste and close the SST
system in a manner that complies with
Federal and applicable Washington State
laws and DOE directives to protect human

An environmental impact statement does not
constitute a decision; rather, it is one of several
sources of information that decisionmakers consider
in making a decision on a proposed action. The final
step in the National Environmental Policy Act process
is issuing a Record of Decision (ROD), or possibly a
series of RODs, to record a Federal agency’s decision
concerning a proposed action for which the agency
has prepared an environmental impact statement.
Decisions stated in a ROD sometimes may be broad

in nature. Such decisions enable subsequent,
more-detailed activities to move forward through
implementing documents. Examples of implementing

health and the environment. Long-term
actions are required to permanently reduce

the risk to human health and the | documents at Hanford include the Hanford Federal
environment posed by waste in the Facility Agreement and Consent Order (also known
149 SSTs and 28 DSTs as the Tri-Party Agreement) milestones, closure plans,

' permit applications, contracts, and funding requests.
Decommission FFTF and its support

facilities at Hanford, manage waste associated with decommissioning the facilities, and manage
disposition of the radioactively contaminated bulk sodium inventory at Hanford. These actions
are necessary to facilitate cleanup at Hanford consistent with decisions reached by DOE as a
result of previous NEPA reviews (DOE 1995a, 1995b, 2000a; 66 FR 7877) and to comply with
Federal, state, and local laws and regulations.

Expand or upgrade existing waste treatment, storage, and disposal capacity at Hanford to support
ongoing and planned waste management activities for on- and offsite waste. Some tank waste,
LLW, and MLLW at Hanford, including waste resulting from FFTF decommissioning and waste
from other DOE sites that do not have appropriate facilities, must be disposed of to facilitate
cleanup of Hanford and other DOE sites.

DECISIONS AND REGULATORY FRAMEWORK

In support of the proposed actions to retrieve, treat, and dispose of tank waste; decommission FFTF; and
expand waste disposal capacity at Hanford to provide disposal of on- and offsite waste, this EIS supports

several decisions that DOE has to make related to the ORP mission.

These potential decisions are

outlined below.

141

Decisions to Be Made

Storage of Tank Waste. Tank farm waste storage would be required under each of the Tank
Closure alternatives evaluated in this TC & WM EIS. However, different lengths of time are
considered, depending on the alternative. This EIS evaluates the construction and operation of
waste transfer infrastructures, including waste receiver facilities (WRFs), which are below-grade
storage and minimal waste-conditioning facilities; waste transfer line upgrades; and additional or
replacement DSTs. This EIS also evaluates various waste storage facilities to manage the treated
tank waste and the waste associated with closure activities. This includes construction and
operation of additional immobilized high-level radioactive waste (IHLW) storage vaults, melter
pads, TRU waste storage facilities, and ILAW storage facilities. This EIS also provides
environmental impact information to assist in making informed decisions regarding continued
storage of tank waste and storage to support treatment and disposal activities.
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Retrieval of Tank Waste. This TC & WM EIS evaluates various retrieval benchmarks. The four
waste retrieval benchmarks considered are 0 percent, 90 percent, 99 percent, and 99.9 percent.
These retrieval percentages address various aspects related to retrieval levels or activities.
The 0 percent retrieval benchmark represents the No Action Alternative, which is required to be
evaluated as part of the NEPA process; 90 percent retrieval represents a programmatic risk
analysis for the tank farms as defined by Appendix H of the TPA, “Single Shell Tank Waste
Retrieval Criteria Procedure”; 99 percent retrieval is the goal established by the TPA
(Milestone M-45-00); and 99.9 percent retrieval reflects multiple uses of retrieval technologies to
support clean closure requirements.

Treatment of Tank Waste. Additional waste treatment capability can be achieved by building
new treatment facilities that are either part of or separate from the WTP. DOE could also
complete treatment sometime after 2028 by extending the current WTP operating period until all
the waste is treated without supplemental treatment. The two primary choices that would comply
with DOE’s commitments are to treat all the waste in an expanded WTP or to provide
supplemental treatment in conjunction with, but separate from, the WTP. DOE has conducted
preliminary tests on three supplemental treatment technologies to determine whether one or more
could be used to provide the additional capability needed to complete waste treatment. The
decision of whether to treat all the waste in the WTP (as is or expanded) or to supplement its
capacity by adding new treatment capability depends on the demonstration of supplemental
treatment technology feasibility. (See Appendix E for more information on supplemental
treatment.)

Disposal of Treated Tank Waste. This TC & WM EIS addresses on- and offsite disposal,
depending on the waste type. Onsite disposal includes disposal of treated tank waste and waste
generated from closure activities that meet onsite disposal criteria. The decision to be made
involves the onsite location of disposal facilities, specifically, one or two IDFs, which would
manage treated tank waste, and the proposed River Protection Project Disposal Facility (RPPDF),
which would manage closure activity waste. This EIS provides the environmental impact
information needed to make informed decisions on tank waste that could be classified as
TRU waste for disposal. Offsite disposal of tank waste determined to be TRU waste would occur
at WIPP.

Closure of the SST System. This TC & WM EIS addresses closure of the SST system under all
Tank Closure alternatives except Tank Closure Alternatives 1 and 2A. Although DOE is
committed to retrieving at least 99 percent of the waste, consistent with the TPA, the range of
potential impacts in the cases considered includes the potential impacts of residual waste left in
the tanks at different retrieval benchmarks (0, 90, 99, and 99.9 percent). Several types of closure
scenarios are also evaluated: clean closure, selective clean closure/landfill closure, and landfill
closure with or without contaminated soil removal. In addition, two structurally different landfill
barriers—an engineered modified RCRA Subtitle C barrier and a Hanford barrier—are
considered to determine the effectiveness of the natural and engineered defense-in-depth barriers
in minimizing any transport of waste over the long timeframes of interest. (See Appendix E for
information on these two barriers.)
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e Disposal of Hanford Waste and Offsite DOE LLW and MLLW. The decision to be made
concerns the onsite location of disposal facilities for Hanford’s waste and other DOE sites’ LLW
and MLLW. DOE committed in the HSW EIS ROD to disposing of LLW in lined trenches.
Thus, the decision is whether to dispose of waste at IDF-East or at a new IDF located in the
200-West Area (IDF-West).

e Final Decommissioning of FFTF. This decision would determine the end state for FFTF’s
aboveground, belowground, and ancillary support structures.

This EIS is the next step in the process to close the tank farm waste management system, decommission
FFTF, and expand waste management and disposal capacity at Hanford. The information provided in this
EIS will be used both to identify preferred alternatives and to support (along with other data sources)
future decisions regarding waste treatment and tank closure, FFTF decommissioning, and waste
management and disposal capacity expansion. Public participation will continue throughout this process.
Decisions based on the data presented in this EIS will be documented in a ROD or a series of RODs no
sooner than 30 days after EPA’s Notice of Availability of this Final TC & WM EIS is published in the
Federal Register. All project work resulting from the ROD that pertains to waste storage, treatment, or
disposal facilities must undergo a permitting process with Ecology. Permit conditions will specify the
safe handling and storage of the waste forms and will ensure any process air or liquid discharges are
within regulatory limits. This permitting process offers additional opportunity for public input.

1.4.2 Decisions Not to Be Made
DOE will not make decisions on the following as part of this NEPA process:

e DST Closure. A closure configuration for the original 28 DSTs was evaluated in this EIS for
engineering reasons related to the closure barrier placement. However, a decision on closure of
DSTs is not part of the proposed actions because the DSTs are active components needed to
complete waste treatment. Closure of the DSTs would need to be addressed at a later date subject
to appropriate NEPA review.

e WTP Closure. The WTP is currently under construction in the 200-East Area of Hanford. As
such, construction (and subsequent operations and deactivation) of the WTP from 2006 onward
was analyzed under each Tank Closure alternative to establish a common reference point for use
in comparing alternative