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Introduction

CHAPTER 1: INTRODUCTION

1.1 BACKGROUND/OVERVIEW
1.1.1 Genera

The U.S. Department of Energy (DOE) is the Federal agency responsible for providing the Nation with
nuclear warheads and ensuring that those weapons remain safe, secure, and reliable. The Y-12 National
Security Complex (formerly the Y-12 Plant) (Y-12) is one of three primary installations on the DOE Oak
Ridge Reservation (ORR) in Oak Ridge, Tennessee. Figure 1.1.1-1 shows the location of the ORR. The
other installations arethe Oak Ridge National Laboratory (ORNL) and the East Tennessee Technology Park
(ETTP) (formerly the Oak Ridge K-25 Site). Construction of Y-12 was started in 1943 as part of the World
War Il Manhattan Project. The early missions of the site included the separation of #°U from natural
uranium by the el ectromagnetic separation process and manufacturing weapons components from uranium
and lithium.

As one of the DOE major production facilities, Y-12 has been the primary site for enriched uranium
processing and storage, and one of the primary manufacturing facilities for maintaining the U.S. nuclear
weapons stockpile.  Y-12 also conducts and/or supports nondefense-related activities including
environmental monitoring, remediation, and decontamination and decommissioning (D&D) activities of
DOE's Environmental Management (EM) Program; management of waste materials from past and current
operations; research activities operated by ORNL; support of other Federal agencies through the
Work-for-Others Program and the National Prototyping Center; and the transfer of highly specialized
technol ogies to support the capabilities of the U.S. industrial base (DOE 2000d).

During a September 1994 Defense Nuclear Facilities Safety Board (DNFSB) technical staff review,
weaknesses were identified in the Y-12 Conduct of Operations Program related to its criticality safety
program. While these weaknesses did not represent a technical risk to facility workers, meaning that the
required margins of safety were in place, they did indicate issues with training, document control,
understanding of requirements, and procedures (DNFSB 1994). After afull Y-12review, Y-12 management
suspended all work not necessary to maintain regulatory compliance or that would pose athreat to the saf ety
basisfor Y-12 (Stand-Down Status) until improvements could beimplemented to the Conduct of Operations
Program. Asof today, most, but not all Y-12 facilities and processes have returned to Operating Status (i.e.,
executing the work for which the process, facility, or system was designed).

Y-12 and the National Nuclear Security Administration. During 2000, the U.S. Congress passed Title 32
of the National Defense Authorization Act for Fiscal Year 2000, Public Law 106-65 (NNSA Act), which
established the National Nuclear Security Administration (NNSA). Themission of the NNSA isto carry out
national security responsibilities of DOE, including maintenance of a safe, secure and reliable stockpile of
nuclear weapons and associated material s capabilities and technol ogies; promotion of international nuclear
safety and nonproliferation; and administration and management of the naval nuclear propulsion program.

Implementation of the NNSA began on March 1, 2000. At that time, about 2,000 DOE employees were
realigned to become employees of NNSA. Thisfigure included those employed by the Office of Defense
Programs, Fissile Materials Disposition, and Nonproliferation and National Security. Inaddition, amost all
employees of the Office of Naval Reactors, the Pittsburgh Naval Reactors Office, the Schenectady Naval
Reactors Office, and the Nevada and Albuquerque Operations Offices were transferred to NNSA, as were
others, mainly at the Oakland, Oak Ridge and Savannah River Operations Offices.
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Source: DOE 1996e.

FIGURE 1.1.1-1.—L ocation of Oak Ridge Reservation, Principal Facilities, and Surrounding Area.




Introduction

Therearethreeprogram officeswithinthe NN SA: the Office of Deputy Administrator for Defense Programs;
the Office of the Deputy Administrator for Defense Nuclear Nonproliferation; and the Office of the Deputy
Administration for Naval Reactors. The Office of the Deputy Administrator for Defense Programs is the
most relevant to the Y-12 National Security Complex daily mission activities and operations.

The Deputy Administrator for Defense Programs serves as Lead Program Secretarial Officer for the
Albuguerqueand NevadaOperations Offices. Thefollowinglaboratoriesand production/test facilitiesreport
to and are accountable to the Deputy Administrator for Defense Programs, through the field operations
offices:

. Los Alamos National Laboratory, Los Alamos, New Mexico

. Sandia National Laboratories, Albuguerque, New Mexico and Livermore, California
. Lawrence Livermore National Laboratory, Livermore, California

. The Kansas City Plant, Kansas City, Missouri

. The Pantex Plant, Amarillo, Texas

. The Y-12 National Security Complex at Oak Ridge, Tennessee

. The tritium operations facilities at Savannah River, Aiken, South Carolina

. The Nevada Test Site, Nevada

The functions of the Office of Deputy Administrator for Defense Programs that primarily affect the Y-12
National Security Complex include:

. M anagement of the Stockpile Stewardship Program, which encompasses operations associated with
manufacturing, maintaining, refurbishing, surveillance, and dismantling the nuclear weapons
stockpile; and

. Providing assurance, through close coordination with the Department of Defense, that the materials,

capabilities, and technologies are provided in an environmentally sound and cost-effective manner
to support the production of certified components to extend the lifetime of the nuclear weapons
stockpile.

While the creation of the NNSA resulted in significant changes within the management structure of DOE,
the day-to-day routine of operations remained essentially the same. All field offices continue to have the
same authoritiesthat they have alwayshad, but del egated through different channels. Ingeneral, all statutes,
regulations, delegations, and directives, including policy statements, orders, notices, manuals, guides and
technical standards, applicable to DOE that were in effect on February 29, 2000 continue to apply to DOE
functions and activities that have been transferred to NNSA. In addition, NNSA laboratories and facilities,
suchasY-12, will continueto perform work and provide servicesto non-NNSA missionsand programsjust
as they did prior to March 1, 2000. Similarly, non-NNSA laboratories such as ORNL and facilities will
performwork and provide servicesto NNSA missionsand programsjust asthey did prior to March 1, 2000,
asaservice provider to the NNSA.

Thissamepolicy also applieswith regard to environmental management activities, including those performed
at the national security laboratories and nuclear weapons production/test facilities. The cleanup and
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environmental management at existing waste sitesis not afunction of the NNSA. These functions are, and
will continueto be, the responsibility of the Office of Environmental Management (EM). The management
of newly generated wastes at NNSA |aboratories and facilitiesisthe responsibility of the NNSA, but it will
be managed by EM pursuant to a service agreement or other arrangement.

As one of the major production facilities within the nuclear weapons complex, the Y-12 National Security
Complex falsunder the responsibility of the Y-12 Area Office, as of October 2000, under the new NNSA.

1.1.2 Proposed Action and Scope

In responseto the end of the Cold War and changesin theworld's political regimes, the emphasisof the U.S.
nuclear weapons program has shifted dramatically over the past few years from devel oping and producing
new weapons to dismantlement and maintenance of a smaller, enduring stockpile. Even with these
significant changes, DOE’ s responsibilities for the nuclear weapons stockpile continue, and the President
and Congress have directed DOE to continue to maintain the safety, security, and reliability of the nuclear
weapons stockpile.

In order to meet the challenges of the post-Cold War era, DOE prepared three programmatic environmental
impact statements (PEI Ss) to analyze alternatives dealing with certain national security requirements. The
Final Programmatic Environmental Impact Satement for Stockpile Stewardship and Management (SSM
PEIS) (DOE 1996€), which was completed in September 1996, evaluated alternatives for maintaining the
safety and reliability of the nuclear weapons stockpile without underground nuclear testing or production of
new-design weapons. In the SSM PEIS Record of Decision (ROD), DOE decided to maintain the national
security missions at Y-12, but to downsize the plant consistent with the reduced requirements. These
national security missions include (1) maintaining the capability and capacity to fabricate secondaries,
limited life components and case parts for nuclear weapons; (2) evaluating components and subsystems
returned from the stockpile; (3) storing enriched uranium that is designated for national security purposes
(also referred to as nonsurplus enriched uraniumy; (4) storing depleted uranium and lithium materials and
parts; (5) dismantling nuclear weapons secondaries returned from the stockpile; (6) processing uranium and
lithium (which includes chemical recovery, purification, and conversion of enriched uranium and lithium to
aform suitable for long-term storage and/or future use); and (7) providing support to weapons laboratories.

The Storage and Disposition of Weapons-Usable Fissile Material Programmatic Environmental Impact
Satement (S& D PEIS) (DOE 1996h), which was completed in December 1996, evaluated alternatives for
the long-term storage of fissile material and the disposition of surplus fissile material. In the S&D PEIS
ROD, DOE decided that Y -12 would al so store surplus enriched uranium pending long-term disposition. In
addition, the Disposition of Surplus Highly Enriched Uranium Final Environmental Impact Statement
(S-HEU EIS) (DOE 1996b), which was completed in June 1996, evaluated alternatives for the disposition
of weapons-usabl e highly enriched uranium (HEU) that has been declared surplusto national defense needs.
Inthe S-HEU EIS ROD, DOE decided that Y-12 would be one of four sitesfor blending up to 85 percent of
the Nation’ ssurplus HEU to low enriched uranium for commercial use asfuel feed for nuclear power plants
and dispose of the remaining low enriched uranium as low-level waste (LLW). Section 1.1.4 discusses
DOE' s decision resulting from these PEISs.

The RODs from the SSM PEIS, the S&D PEIS, and the SSHEU EIS form a starting point for the scope of
actionsthat are included in this Y-12 SWEIS.

In accordance with the SSM and S&D RODs, DOE proposes to provide the capability and capacity to
maintain the Nation’ s stockpile, in support of the U.S. Nuclear Weapons Program. Furthermore, DOE will
continue the processing and storage of enriched and depleted uranium, lithium compounds, and other
materials, as well as the manufacturing and assembly/disassembly mission assigned to Y-12 in the safest,
most secureand most efficient manner practicable. |naccordancewiththe SHEU EISROD, Y -12 may blend
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down surplus HEU to produce material (low enriched uranium) for commercial use asfuel feed for nuclear
power plants and dispose of the remaining material as LLW. Blend stock for this activity may include DOE
surplus low enriched uranium and natural uranium or commercial natural uranium. These materials would
be stored on-site on an interim basis to support blending of HEU. The Y-12 National Security Complex
currently blends small quantities of HEU with low enriched, depleted, or natural uranium to produce ametal
or oxide product suitable for use in various reactor programs and for multiple supply orders to DOE
customers. The Y-12 National Security Complex does not have the capability to blend large quantities of
HEU (tonglyear). Facility upgrades or new building construction would be required to install this process at
Y-12. Further NEPA review would be needed to initiate these facility upgrades or any new building
construction.

The Y-12 SWEIS physical area of analysis for the Y-12 National Security Complex is shown in Figure
1.1.2-1. A detailed map of current facility utilization at Y-12 is provided in Figure 1.1.2—-2.

1.1.3 Ongoing Y-12 Downsizing and M oder nization Program

Stockpile Management Restructuring Initiative. The ongoing Stockpile Management Restructuring
Initiative project supportsthe plan for downsizing the Y-12 National Security Complex consistent with the
future nuclear weapons secondary and case manufacturing mission defined by the SSM PEIS ROD. The
purpose of the Stockpile Management Restructuring Initiative project is to assist in preparing the
Y-12 National Security Complex for the future production mission requirements for nuclear weapon
secondaries, case components, and other miscellaneous components, while providing asmaller, more cost-
effective production size. The ongoing downsizing task is to minimize the number of major buildings
required while maintaining the capability to perform the Defense Programs (DP) production mission.

Y-12 Modernization Program. In 1999, DOE’s Office of Defense Programs initiated activitiesto develop
and implement a program to modernize Y-12's facilities and ensure its capability to meet future stockpile
needs. TheY -12 Modernization Programwasestablished at that timeto devel op plansfor modernizing Y -12.

A modernized Y -12 National Security Complex would possibly includethe eventual replacement or upgrade
of select magjor production and support facilities. Whereascurrent operationsare housedinmultiplefacilities
throughout the west end of the Y-12 National Security Complex, a modernization initiative would
consolidate operations into fewer, more efficient facilities. A number of functiong/facilities initially
considered for modernization include:

. HEU Materials Facility for storage of assembled weapons secondaries and other forms of HEU

. Specia Materials Complex for production of special materials (e.g., beryllium, plastic parts)

. Enriched Uranium Manufacturing Facility for processing enriched uranium

. Assembly/Disassembly/Quality Evaluation Facility for theassembly, disassembly, and surveillance

of nuclear weapons secondaries

. Lithium Operations Complex for production of lithium hydride and lithium deuteride parts

. Depleted Uranium Operations Facility for production of depl eted uranium partsand other nonnuclear
components

. Other production support facilities

. Utility and infrastructure facilities
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One of the primary purposes of the Y-12 SWEIS is to provide an overall NEPA baseline for all DOE
activities at Y-12, including modernization, that will be useful as a reference when project-specific NEPA
documents are prepared.

Thefirst two of these potential modernization projects listed above have moved into the conceptual design
phase and areincluded in the SWEIS. Other potential modernization projects (i.e., production, production
support, and utility and infrastructure) are still in the very early planning phase and are not included as
proposed projectsin the Y-12 SWEIS. However, potential facilities are described in Section 3.3 (Potential
FutureY -12 Modernization Projects) based on current information. Further NEPA review would berequired
whenthesefacilitiesareformally proposed andripefor decision. TheY-12 SWEISwill beusedtotier future
NEPA reviews on modernization projects, as well as other Y-12 Site projects, that are not included as
project-specific proposals in this document.

The Modernization Program would improve Y -12 capabilities by:
. Improving worker protection through the use of engineered controls

. Improving safety, environmental, and security compliance through the use of modern facilities and
advanced technologies

. Supporting responsiveness to the Science-based Stockpile Stewardship Program through increased
flexibility and use of advanced technologies

. Reducing costs through lowered maintenance costs and improved operating efficiencies

In support of the proposed HEU Materials Facility, the first component of the modernization program, the
Conceptua Design Report (Y-12 1999a) has been prepared and issued, the Project Execution Plan has been
prepared, and activities have been performed to support an Independent Project Assessment and project
validation to include it asa Fiscal Year (FY) 2001 Line Item Project. The feasibility, design, costing, and
pre-National Environmental Policy Act (NEPA) review of the HEU Materials Facility considered different
siting locations, different designs (e.g., above-ground, below ground, or combination of both), and issues
such as material storage and security requirements. Based partially on cost and security requirements, the
above-ground design was selected and the potential sites for constructing the new structure was screened
downtotwolocations. Further DOE internal scoping of the project for NEPA review alsorevealed apossible
aternative to constructing the new HEU Materias Facility (e.g., upgrade the existing HEU facility). This
upgraded/expanded facility alternative was considered reasonable for NEPA analyses based on earlier
preliminary feasibility and costing studiesand isincluded in the NEPA review for the HEU Storage Mission
alternatives.

In addition, the planning and conceptual design of the Special Materials Complex have been expedited so
that construction of the proposed new facility is expected to commence in FY 2003. Alternatives for the
siting, construction, and operation of theHEU Materia sFacility and Special MaterialsComplex areincluded
in this Ste-Wide Environmental Impact Statement (SWEIS) for the Y-12 National Security Complex.
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12 ALTERNATIVESANALYZED

The alternatives presented in the Y-12 SWEIS have changed significantly during this NEPA process from
those identified in the Notice of Intent (NOI) on March 17, 1999. Internal DOE scoping, which formed the
aternatives in the NOI, focused on the modernization of the Y-12 National Security Complex. In this
respect, aternatives (e.g., Upgrade Alternative, New Construction Alternative, and Upgrade/New
Construction Alternative) centered on upgrades and new construction at Y-12 for DOE to accomplish the
missionassignedto Y-12 based on SSM PEISand S& D PEISROD decisions. During preparation of the'Y-12
SWEIS it became apparent that these alternatives were too broad, not well defined, and lacked the data
needed to analyze the potential impacts. A reevaluation of the DOE proposed action for the Y-12 National
Security Complex resulted in the current alternatives analyzed in this SWEIS. The new aternatives focus
on two Y-12 National Security Complex mission components; the HEU Storage Mission and the Special
Materials Mission.

The alternatives analyzed in the Y-12 SWEIS are based on the fact that the future mission of Y-12 (to
maintain the capability and capacity to fabricate nuclear weapons secondaries, and limited life components
and case partsin support of the U.S. Nuclear Weapons Program and to store non-surplus HEU long-term and
surplus HEU pending disposition) has aready been decided in the SSM and S&D PEISs and RODs.
Therefore, “traditional” SWEIS aternatives such as Expanded Operations, Reduced Operations, or Site
Closureare not appropriate and are not analyzed. Instead, the Y -12 SWEIS aternativesfocus on factorsthat
consider (1) Y-12's Mission: Y-12 aready has the capability to perform its assigned stockpile mission,
(2) Stockpile Management Restructuring Initiative: implementing downsizing actions consistent with the
SSM ROD that enable Y -12 to more efficiently and cost effectively maintain that capability, and (3) Y-SIM
Program modernization actions.

Because all operationsat the Y-12 National Security Complex have not regained operational readinessfrom
the stand-down in 1994, the existing Y -12 activities and environmental conditions do not reflect atrue No
ActionfortheY-12 Sitefor comparison of action alternativeimpacts. Therefore, two No Action Alternatives
are presented in this SWEIS; No Action - Status Quo and No Action - Planning Basis Operations. The No
Action - Status Quo Alternative, which is basically the status of Y-12 in 1999, is presented in this SWEIS
to show the increase in production levels and potential impacts under the No Action - Planning Basis
OperationsAlternative and the action alternatives. The No Action - Status Quo Alternativeisnot considered
reasonabl e for future Y - 12 operationsbecauseit would not meet Y -12 missionrequirements. TheNo Action-
Planning Basis Operations Alternative representsa Y -12 operated at full planned and required work levels.

Table 1.2-1 shows the alternatives for the Y-12 HEU Storage Mission and Special Materials Mission
components analyzed in this Y-12 SWEIS. The aternatives are described in detail in Chapter 3 and
summarized in the following discussion.

Implementation of any of the action alternativesfor the HEU Storage Mission or Special MaterialsMission
would result in the potential for surplus DP facilities and their possible transitioning to EM for cleanup and
D&D. Appendix A.1 describes the Y-12 facility transition process in detail. Estimated D& D wastes from
vacated HEU storage facilities and special materials operation facilities are provided in Chapter 5 (Section
5.11) of this SWEIS.

Y-12 Site Alter natives

Alternative 1A (No Action - StatusQuo Alternative). The No Action - Status Quo Alternative represents
the current level of operations at Y-12 asreflected by the most recent monitoring data (1999) for the Y-12
Site and reported in the 1999 Annual Site Environmental Report (ASER) issued in 2000. Although
approximately 80 percent of these types of operations associated with DP's assigned mission were
operational ready in 1999 (following the Y-12 stand-down of 1994), the Y-12 National Security Complex
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was only operating at 30 percent capacity throughout most of that year. This state/condition is used in the
SWEIS asabasisfor comparison of theimpacts associated with the No Action - Planning Basis Operations
Alternative and the actions that reflect full Y-12 DP mission operations at required levels plus recently
approved projects by EM and ORNL at Y-12. The No Action - Status Quo Alternative is not considered a
reasonabl e alternative for future Y-12 operations because it would not meet Y -12 mission needs and would
not reflect DOE’ sdecisioninthe SSM PEIS ROD (61 FR 68011) to maintain and downsize the DP mission
atY-12.

Alternative 1B (NoAction - Planning BasisOper ationsAlter native). Thisalternativereflectsthehistoric
nuclear weapons program missions at Y-12, and includes the manufacture and assembly/disassembly of
weapons components and the continued processing and storage of enriched uranium materials in existing
facilities at required nuclear weapons stockpile support work levels. The No Action - Planning Basis
Operations Alternative also includes other nondefense-related program activities at Y-12 that have been
approved and would be implemented during the 10-year planning period. Nondefense-related program
activities included under the No Action - Planning Basis Operations Alternative are the construction and
operation of a new Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
waste disposal cell (referred to as the Environmental Management Waste Management Facility) to
accommodate wastes resulting from environmental remediation, and the implementation of an Office of
Science Field Research Center project at Y-12.

The Environmental Management Waste Management Facility would be constructed in Bear Creek Valley
just west of the Y-12 main facilities in an area currently designated for waste management activities. The
Field Research Center component of the ORNL Natural and A ccelerated Bioremediation Research (NABIR)
Program would also be located in Bear Creek Valley near the Y-12 S-3 Parking Lot.

Alternative 2 (No Action - Planning Basis Operations Alternative Plus HEU Storage Mission
Alternatives). Thisalternativeincludesthe No Action - Planning Basis Operations Alternative Plusan HEU
storage facility. Options considered for HEU storage include a new HEU Materias Facility at one of two
proposed sites (i.e., Sites A and B), and expansion of Building 9215. Candidate sites for the new HEU
Materials Facility arelocated on the west end of the Y-12 inthe West Portal Parking Lot (Site A) andin the
areaof the Y-12 Scrap Metal Yard (Site B). The proposed HEU Materials Facility would be a single-story
concrete structure covered by an earthen berm. The expansion of Building 9215 would be a new two-story
concrete and steel structure attached to the north end of the building.

Alternative 3 (No Action - Planning Basis Oper ations Plus Special Materials Mission Alternative).
Thisalternativeincludesthe No Action - Planning Basis Operations Alternative Plusanew Special Materias
Complex at one of three proposed sites (i.e., Sites 1, 2, and 3). Candidate sitesfor the new Special Materials
Complex arelocated in thewest end of the Y-12. Two potential sitesarein the areaof the Y-12 Scrap Metal
Yard (Sites 2 and 3) and one siteislocated northwest of Building 9114 and on the north side of Bear Creek
Road (Site1). Theproposed Special Materials Complex wouldincludeaBeryllium Facility, aManufacturing
Warehouse Facility, a Purification Facility, an Isostatic Press Facility, and a Core Support Facility. All
facilities in the Complex would be connected by covered corridors.

Alternative 4 (No Action - Planning Basis Operations Plus HEU Materials Facility Plus Special
MaterialsComplex). Thisalternativeincludesthe No Action - Planning Basis Operations Alternative Plus
Construction and Operation of aNew HEU Materials Facility at one of two proposed sites and Construction
and Operation of aNew Special Materials Complex at one of three proposed sites.
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TABLE 1.2-1.—Y-12 SWEI S Alternatives

Y-12 Mission Alternative 1A
No Action - Status Quo Alternative
(Partia Stand-Down Operation, 1999)

Alternative 1B
No Action - Planning Basis Operations Alter native
(Continue historic mission operations)

HEU Storage Mission No Action (Same as Alternative 1B)
(Continue HEU storage in existing facilities)

Alternative 2A
No Action - Planning Basis Oper ations Plus
Construct and Operate New HEU Materials
Facility
(Site A or Site B)
Alternative 2B

No Action - Planning Basis Oper ations Plus
Upgradeto existing Building 9215

Special MaterialsMission No Action (Same as Alternative 1B)
(Continue special materials operationsin existing
facilities with limited capabilities)
Alternative 3
No Action - Planning Basis Oper ations Plus
Construct and Operate New Special Materials

Complex
(Site 1, Site 2, or Site 3)
Both HEU Storage Mission and No Action (Same as Alternative 1B)
Special Materials Mission (Continue historic HEU storage and special materials

operations in existing facilities)

Alternative 4
No Action - Planning Basis Operations Plus
Construct and Operatea New HEU Materials
Facility and a New Special Materials Complex

13 LAWSAND REGULATIONSAND NATIONAL ENVIRONMENTAL POLICY ACT STRATEGY

This SWEIS has been prepared in accordance with Section 102(2)c of NEPA of 1969, as amended in the
United States Code (42 U.S.C. 4321 et seq.), and regul ations promul gated by the Council on Environmental
Quality (CEQ) withinthe Code of Federal Regulations(CFR) (40 CFR 1500-1508) and DOE (10 CFR 1021),
and follows DOE guidance (DOE 1998c). Under NEPA, Federal agencies, such as DOE, proposing major
actions that could significantly affect the quality of the human environment are required to prepare an EIS
to ensurethat the environmental consequences of the proposed action and itsalternatives are availableto the
public and considered before decisions to take an action are made.

For certainlargemultiple-facility sites, suchasY-12, aSWEISisprepared (10 CFR 1021.330). Thepurpose
of a SWEISisto (1) provide DOE and its stakeholders with an analysis of the individual and cumulative
environmental impactsresulting from both ongoing and reasonably foreseeable new operationsand facilities
(i.e., reasonable dternatives) at a DOE site, (2) provide a basis for site-wide decision making, and (3)
improve and coordinate agency plans, functions, programs, and resource utilization. A SWEIS can be used
to efficiently and effectively analyze multiple proposals and help establish an efficient, environmentally
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sound, and cost-effective plan for operating the site and its facilities. Additionally, a SWEIS provides an
overall NEPA baseline for a site that is useful as a reference when project-specific NEPA documents are
prepared. In accordance with 10 CFR 1021.330(d), DOE shall evaluate the SWEIS at least every 5 years
after itscompl etion to determinewhether it remai nsadequate, should be supplemented, or should bereplaced
with anew SWEIS.

The DOE strategy for NEPA review of both the SSM and S& D programs consists of multiple phases. The
first phase wasto prepare PEISs (now completed) to support program-wide decisions. In the second phase,
DOE would prepare necessary programmatic and/or project-specific NEPA documentsrequiredtoimplement
any siteewide decisions. This Y-12 SWEIS is the next step for DOE's NEPA strategy for Y-12.
Project-specific analyses for the proposed HEU Materials Facility and Special Materials Complex are
included in thisY-12 SWEIS.

14 RELATIONSHIP OF THIS ENVIRONMENTAL IMPACT STATEMENT WITH OTHER NATIONAL
ENVIRONMENTAL PoLICY ACT REVIEWS

DOE has prepared or is currently preparing other programmatic, project-specific, and site-wide NEPA
documents that influence the mix of potential long-term missions at Y-12. These documents, and their
relationship to the Y-12 SWEIS, are discussed below.

14.1 Programmatic National Environmental Policy Act Reviews

DOE has prepared several PEISsto determine how best to carry out its national security requirements. As
aresult, DOE has dready made a number of decisions related to the long-term storage and disposition of
fissile material, the maintenance of national security, and reliability of the nuclear weapons stockpile. Y-12,
based on DOE's programmatic decisions, has been selected to fulfill an integral role in the continuance of
DOE's programs supporting the Nation's nuclear defense. The alternatives considered in this SWEIS are
consistent with DOE's "higher-tier" programmatic requirements and are designed to support and implement
the Y -12 related decisionsmade by DOE in the respective PEISand EISRODs. Inthese RODs, DOE decided
that the mission of Y-12 would not change and that Y-12 would continue to maintain the capability and
capacity to fabricate nuclear weapons secondaries and limited life components and case parts in support of
the U. S. Nuclear Weapons Program, and store nonsurplus HEU long-term and surplus HEU pending
disposition. This SWEIS“tiering” NEPA review (i.e., preparing site-specific analysis concentrating on the
issues specific to the Y-12 SWEIS to implement the decisions made in the broader programmatic
environmental impact statements) analyzesthe potential environmental impacts associated with the various
Y -12 proposed actions and alternatives for implementing these decisions. Each of the controlling PEISsis
summarized below.

Final Programmatic Environmental Impact Statement for Stockpile Stewardship and Management
(DOE/EIS-0236, DOE 1996€). A ROD was issued on December 19, 1996 (61 FR 68014). Asidentified in
the ROD, DOE decided not to change the mission at Y-12 but maintain and downsize the DP missions
including the weapons secondary and case component fabrication capability at Y-12. Figure 1.4.1-1 shows
thefacilities of the DOE complex and the missions of each respective site. TheY-12 SWEIStiers off of the
SSM PEIS and analyzes aternatives for implementing the decisions reached in the SSM PEIS ROD. The
ROD decision forms the basis for the No Action - Planning Basis Operations Alternative (e.g., continue
historic mission) and the alternative for the Special Materials Mission presented in thisY-12 SWEIS.
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Storage and Disposition of Weapons-Usable Fissile Materials, Final Programmatic Environmental
Impact Statement (DOE/EIS-0229, DOE 1996h). A ROD wasissued on January 14, 1997 (62 FR 3014).
In the ROD, DOE decided that Oak Ridge, in particular Y-12, would continue to store nonsurplus HEU
(long-term) and surplus HEU (on an interim basis) in upgraded facilities pending disposition. The Y-12
SWEIS tiers off of the S& D PEIS and analyzes alternatives for implementing the decision reached in the
S& D PEISROD. The ROD decision forms the basis for continuing the HEU Storage Mission at Y-12 and
the proposal to construct and operate a new HEU Materials Facility at Y-12.

Waste Management Programmatic Environmental | mpact Statement (DOE/EI S-0200-F, DOE 1997¢).
TheFinal PEISwasissuedin May 1997. Multiple RODs are being prepared for various categories of waste.
A ROD for the Treatment of Non-Wastewater Hazardous Waste wasissued on July 30, 1998 (63 FR 41810).
In the ROD, DOE decided to continue to use off-site facilities for the treatment of major portions of the
non-wastewater hazardous waste generated at DOE sites. In accordance with the ROD, the ORR, including
Y-12, will treat some of its own non-wastewater hazardous waste on-site, where capacity is available in
existingfacilitiesand wherethisiseconomically favorable. Thetreatment of Y -12 non-wastewater hazardous
wasteisincluded inthe Y-12 SWEIS Alternative 1A (No Action - Status Quo Alternative). A second ROD
for transuranic (TRU) waste was issued on January 23, 1998 (63 FR 3629). TRU waste at the ORR will be
packaged to meet waste acceptance criteriafor the Waste I solation Pilot Plant (WIPP) in New Mexico and
then stored on-sitefor eventual disposal at the WIPP. Y -12 does not generate or manage TRU waste. DOE’s
preferred alternativefor management of LLW and mixed LLW wasissued December 5, 1999 (64 FR 69241).
For the management of LLW and mixed LLW, DOE prefers regiona disposal at the Hanford Site and
Nevada Test Site. ORR would continue disposal of LLW generated on-siteincluding Y-12's. The disposal
of on-site generated LLW from Y -12 isincluded in the Y-12 SWEIS Alternative 1B (No Action - Planning
Basis Operations Alternative). The ROD for LLW and unified LLW treatment and disposal was consistent
with those preferred aternatives and was issued on February 25, 2000 (65 FR 10061).

Final Environmental | mpact Statement for the Continued Operation of the Pantex Plant and Associated
Storage of Nuclear Weapons Components (DOE/EI S-0225, DOE 1996f). The ROD wasissued on January
27,1997 (62 FR 3880). In the ROD, DOE decided that Pantex would continue nuclear weapons operations
involving assembly and disassembly of nuclear weapons. The decisionsannounced inthe ROD did not affect
the continued shipment of HEU and depleted uranium componentsto Y -12 resulting from the disassembly
of weapons. Uranium components received from Pantex are included in the Y-12 activities and all the
dternatives analyzed in this Y-12 SWEIS.

1.4.2 Project-Specific National Environmental Policy Act Reviews

Disposition of Surplus Highly Enriched Uranium Final Environmental Impact Statement
(DOE/EIS-0240, DOE 1996b). A ROD was issued on August 5, 1996 (61 FR 40619). Y-12 is one of four
domestic sites selected to potentially down-blend weapons-usable surplus HEU to nonweapons-usable [ow
enriched uranium for use as commercial reactor fuel or asa LLW. Capahilities exist at the Y-12 Building
9212 to perform only small-scale (500to 700 kg/year) HEU blending operations. The small-scale (500to 700
kg/year) down-blending of HEU isincludedintheY-12 No Action - Planning Basis Operations Alternative.
The large-scale (tons/year) down-blending operations cannot be performed at Y -12 without major building
and process upgrades or new construction. No projects have been proposed to increase the capacitiesat Y-12
at this time. Therefore, the potential impacts of this operation are included under cumulative impacts in
Chapter 6 of this Y-12 SWEIS. Impacts of upgrades or construction will be analyzed when those projects
areidentified.

I nterim Storage of Enriched Uranium Environmental Assessment (DOE/EA-0929). This Environmental
Assessment (EA) and the Finding of No Significant Impact (FONSI) wereissued on September 14, 1995 (60
FR 54068). It allowed for the continued interim storage of enriched uranium at Y -12, with anincreasein the
amount of material stored above the historical maximum level. The S& D PEIS, discussed above, confirmed
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and extended thismission beyondthe 10 yearsassessedinthe EA. Thelong-term Y -12 HEU StorageMission
isaddressed in Alternatives 1B, 2A, 2B and 4 of thisY-12 SWEIS.

Final Environmental Impact Statement for the Production of Tritium in a Commercial Light Water
Reactor (DOE/EI S-0288, DOE 1999b). A ROD wasissued on May 6, 1999 (64 FR 26369). Y -12 isone of
thesitesidentified to potentially down-blend HEU to low enriched uranium for usein commercial light water
reactorsto support tritium production. Building 9212 HEU blending operations could be used to support the
tritium production mission. See the discussion at the beginning of this section under the Disposition of
Surplus Highly Enriched Uranium Final EISfor the status of this potential project at Y-12 and its coverage
inthisY-12 SWEIS.

Replacement and Operation of the Anhydrous Hydrogen Fluoride (AHF) Supply and Fluidized-Bed
Chemical Processing Systems Environmental Assessment (DOE/EA-1049). The EA and FONSI were
issued on September 20, 1995 (DOE 1995b). This alowed for replacement of the AHF supply and
fluidized-bed reactor systemsat Y -12 to meet operational and safety requirements and extend the life of the
process by approximately 20 years. This construction project is included in the No Action - Status Quo
Alternativeof thisY-12 SWEIS. However, sincethefacility wasnot operational in 1999, operationsimpacts
areincluded in the No Action - Planning Basis Operations Alternative.

14.3 Oak Ridge Reservation National Environmental Policy Act Reviews

Environmental Assessment for Selection and Operation of the Proposed Field Research Centersfor the
Natural and Accelerated Bioremediation Research (NABIR) Program (DOE/ EA - 1196). A FONSI was
issued on April 18, 2000. The EA evaluated impacts of operating afield research component of the NABIR
Program at two alternative sites; ORNL/Y -12 Site and the Pacific Northwest National Laboratory/DOE
Hanford 100 - H areain Richland, Washington. The ORNL/Y -12 Site was selected as the site for the field
research component. The Field Research Center is included in the Y-12 SWEIS under the No Action -
Planning Basis Operations and is proceeding independent of the Y-12 SWEIS. The mission of the NABIR
Program or the potential environmental impacts from the operation of the Field Research Center are not
expected to change over the proposed 10-year life of the program.

Spallation Neutron Source (SNS) Environmental | mpact Statement (DOE/EIS-0247, DOE 1999c). The
Final EISwasissued in April 1999 and the ROD on June 18, 1999 (64 FR 35140). Thisdocument evaluates
four DOE alternative sites for construction and operation of anew SNSfacility. The preferred alternative,
asite near ORNL on the ORR, was selected. The potential cumulative impacts of this project are included
inthisY-12 SWEIS.

Lease of Land and Facilities Within the East Tennessee Technology Park Environmental Assessment
(DOE/EA-1175, DOE 1997d). A FONSI was issued on December 1, 1997. The EA evauated impacts of
aternatives on future use and/or disposition of surplus facilities at the former K-25 Site on the ORR, and
allowed for the lease of some facilities and land to commercial entities. A supplement analysis for a
superconductivity cavity was completed February 23, 2000. The potential cumulative impactsof DOE land
transfers are included in this Y-12 SWEIS.

Long-Term Management and Use of Depleted Uranium Hexafluoride Programmatic Environmental
I mpact Statement (DOE/EIS-0269, DOE 1999d). The Final PEIS was issued in April 1999 and the ROD
on August 2, 1999 (64 FR 43358). The ETTP (formerly the Oak Ridge K-25 Site) currently manages and
stores this material pending transfer to another DOE site. Potential cumulative effects at ORR of this
program are included in this Y-12 SWEIS.
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Environmental Assessment for the U.S. Department of Energy, Oak Ridge Operations, Receipt and
Storageof Uranium Materialsfor theFernald Environmental Management Project Site(DOE/EA-1299,
DOE 1999¢). The Final EA/FONSI wasissued on April 13, 1999. Y-12 and the ETTP are available sitesfor
storage of materials being removed in the cleanup effort at the Fernald Site in Ohio. Potential impacts on
Y-12 from the EM program are included in this Y-12 SWEIS.

Transuranic Waste Treatment Facility Environmental | mpact Statement (DOE/EI S-0305). TheFinal EIS
was issued June 2000 and the ROD on August 9, 2000 (65 FR 48683). DOE has selected the Low-
Temperature Drying Alternative (the preferred alternative in the Final EIS) and will proceed with the
construction, operation, and D& D of the TRU Waste Treatment Facility at ORNL. The waste to be treated
islegacy waste(i.e., waste generated from past i sotope production) and research/devel opment that supported
national defense and energy initiatives. Waste generated from ongoing ORNL operations of the Facility will
also betreated. All treated TRU waste will be transported and disposed of at the WIPP while treated LLW
transported and disposed of at the Nevada Test Site (NTYS).

FacilitiesRevitalization Project at the Oak Ridge National Laboratory (DOE/EA-1362, DOE 2001a). The
Final EA/FONSI wasissued on June 1, 2001. The proposed action included the construction of a number
of major new facilities and the renovation of several others over the next five years. The consolidation of
Laboratory mission activities currently performed in Y-12 facilities and rel ocation of associated personnel
to ORNL is part of the proposed action.

1.44 Other Documents

Programmatic Environmental | mpact Statement for the Long-term Management of the National Defense
Stockpilel nventory of ExcessMercury. TheNoticeof Intent was published in February 2001 (66 FR 8947,
February 5, 2001). The Defense Logistics Agency is preparing an EIS on the impacts associated with the
disposition of excessmercury that was stockpiled for national defense purposes. Stockpiled mercury isnow
warehoused at five locations in the United States, including the Y-12 National Security Complex.
Approximately 675,000 kg (1.5 million Ibs) of Defense Logistics Agency-managed mercury is collocated
with approximately 675,000 kg (1.5 million Ibs) of DOE-managed mercury at Y-12. DOE is a cooperating
agency for the EIS. Theimpact of continued storage of the mercury at Y-12 isincluded in the analysis of the
No Action - Status Quo Alternative. The Y-12 National Security Complex does not have suitable storage
spaceto be considered an alternative site for consolidation of Defense L ogistics Agency-managed mercury.

Environmental, Safety, and Health Vulnerabilities Associated with the Storage of Highly Enriched
Uranium (DOE/EH-0525, DOE 1996g). Thisreport wasissuedin December 1996. Therel ated Management
Plan (DOE/DP-0139, DOE 1997b) was issued in April 1997. In this report, DOE evaluated 22 sites that
handle and store HEU materialsin avariety of forms, including disassembled weapons parts, reactor fuels,
solids, solutions, and scrap and residues. Most of the HEU vulnerabilitiesidentified at those sites, including
Y-12, are associated with poor facility conditionsand institutional weaknesses. Thisdocument is part of the
basisfor DOE' sinitiativeto consider the upgrade and/or construction of new facilitiesand processesat Y-12
to ensure long-term capabilities to support the maintenance of the nuclear weapons stockpile. Proposed
action and alternatives in the Y-12 SWEIS for the HEU Materials Facility address the HEU storage
vulnerabilities identified at Y-12 facilities.

Report on the Remedial | nvestigation of the Upper East Fork Poplar Creek Characterization Area at the
Oak Ridge Y-12 Plant, Oak Ridge, Tennessee (DOE/OR/01-1641& D2, DOE 1998b). The Remedial
Investigation Report was issued in August 1998. The Feasibility Study that accompanies the Remedial
Investigation wasissued in June 1999 (DOE/OR/01-1747& D2, DOE 1999g). A ROD on remediation of the
Upper East Fork Poplar Creek (UEFPC) watershed is being prepared and is scheduled to be final in June
2001. The UEFPC characterization areaisincluded in the Y-12 Site physical study area of analysisfor this
SWEIS.
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Report on the Remedial Investigation of Bear Creek Valley at the Oak Ridge Y-12 Plant, Oak Ridge,
Tennessee (DOE/OR/01-1455& D2, DOE 1997a). The Remedial Investigation Report wasissuedin March
1997. The Feasibility Study that accompanies the Remedial Investigation was issued in November 1997
(DOE/OR/02-1525& D2, DOE 1997€). TheROD on remediation of the Bear Creek Valley watershedisbeing
reviewed and should be final in calendar year 2001. A portion of Bear Creek Valley isincluded as part of
the Y-12 Site physical area of analysisin this SWEIS.

Comprehensive Environmental Response, Compensation, and Liability Act Waste Disposal Facility. DOE
has published a Remedia Investigation/Feasibility Study for the disposal of ORR CERCLA waste
(DOE/OR/02-1637& D2, DOE 1998a). The Proposed Plan (DOE 1999a) and ROD (DOE 1999i) for the
Environmental Management Waste Management Facility wereissued in January 1999 and November 1999,
respectively. The selected action is on-site disposal at a new facility to be constructed in East Bear Creek
Valley bordering the west end of the Y-12 Site. This project isincluded in the Y-12 SWEIS No Action -
Planning Basis Operations Alternative.

15 TIME PERIOD CONSIDERED IN ANALYSIS

The affected environment described in Chapter 4 isbased on datafor the calendar year 1999. These data, for
the most part, were obtained from the Oak Ridge Reservation Annual Ste Environmental Report (ASER) for
1999 (DOE 2000d). The Y -12 Site (No Action - Planning Basis Operations Alternative) analysistime period
used in the SWEIS is 2001 to 2010. For proposed actions involving the Y-12 HEU Storage Mission and
Specia Materials Mission, the time period considered would be 50 years (i.e., the design life of the
facilities). Impactsfor construction and operation of new facilitiesand the operation of Y -12'smissionsunder
the No Action - Planning Basis Operations are presented in annual increments unless noted otherwise.

16 I SSUE I DENTIFICATION PROCESS

DOE published the NOI to prepare the Y-12 SWEIS in the Federal Register on March 17, 1999 (64 FR
13179). Additional public notice of the proposed EIS and the schedule for public scoping meetings were
provided through the placement of advertisementsin local newspapers. The public scoping period began on
that day and continued through May 17, 1999. DOE invited the public to submit comments during the
scoping period by postal mail, electronic mail, fax, telephone, and through written and verbal comments
submitted at the public scoping meetings.

Both afternoon and evening public scoping meetingswere held in Oak Ridge, TN, on April 13, 1999. More
than 345 people attended the two scoping meetings held at the Oak Ridge Community Conference Center
at the Oak Ridge Mall. At the beginning of each session, aneutral facilitator explained the scoping meeting
format. Thiswas followed by a welcome from a representative of the DOE Y-12 Site Office and a brief
overview of the NEPA process by the DOE-ORO NEPA Compliance Officer. The DOE SWEIS Document
Manager then presented an introduction and background of the Y -12 missions and history, followed by an
overview of theY -12 SWEI SProposed Action and alternatives. A question and answer sessionwasthen held
to encourage the public to ask questions to better understand the project before submitting comments.

At the end of the question and answer period, the formal public comment portion of the scoping meeting
began and the facilitator invited members of the public to comment on the scope of the SWEIS. A court
reporter typed verbatim transcripts of the entire scoping meetings and an audiotape was made of the
proceedings. Blank comment formswere availablefor those members of the public who preferred to provide
written comments. Exhibits and handouts about the Y -12 Site, the Y-12 SWEI'S, the NEPA process, and the
NOI were available at each meeting. Technical representatives were present to answer guestions.

DOE public reading roomsin the Oak Ridge areawere provided copies of the public notices, written public
comments, and the transcripts of the scoping meetings. A database was created to track written and oral
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commentsreceived during the scoping period. A total of 574 people submitted 701 individual commentsthat
were recorded in the database. The comments were characterized and grouped within 20 major issue
categories.

17 RESULTSOF PUBLIC SCOPING
DOE's disposition of the issues raised during public scoping for the Y-12 SWEIS was published in the

Scoping Summary Report for the Ste-Wide Environmental Impact Statement, Oak Ridge Y-12 Plant (DOE
1999h) and placed in the Oak Ridge area DOE Reading Rooms at the following locations:

DOE Public Reading Room Oak Ridge Public Library
230 Warehouse Road 1401 Oak Ridge Turnpike
Building1916-T-2, Suite 300 Oak Ridge, Tennessee 37831

Oak Ridge, Tennessee 37831

The document can a so be viewed on the DOE-ORO Home Page: http://www.oakridge.doe.gov.

1.7.1 Major Scoping Comments

DOE has considered all scoping commentsin preparing the draft Y-12 SWEIS. The major issuesidentified
by the public centered on the Proposed Action and Alternatives, the Y-12 Site Integrated M odernization
(Y-SIM) Program, and the health and safety of workersand the public. The major issuesare discussed further
in this section and addressed throughout the SWEIS.

Of 701 total comments, 503 related to the SWEIS alternatives (a postcard campaign accounted for 461 of
these comments), 67 addressed modernization, and 17 focused on occupational and public health. Of the
remaining 114 comments, 62 addressed specific resource areas, while 52 were considered outside of the
scope of this SWEIS.

Shutdown of Y-12. Some commentors opposed continuation of operations at the Y-12 National Security
Complex associated with weapons production. Several individuals stated that the production of nuclear
weapons and materials should be halted immediately. Public health and safety related to Y-12 weapons
production activities were also areas of concern.

Thedecisionto continuetheweapons production mission at Y -12 has already been made by DOE inthe SSM
PEIS ROD. Shutting down Y-12 is not a viable aternative at this time (see Section 3.4). The need for
nuclear weapons has already been determined by the President and Congress, and isan issuethat is beyond
the scope of the Y -12 SWEIS. Theimpacts on worker and public health and safety from Y -12 operationsare
included and analyzed in Chapter 5 of this SWEIS.

Proposed Action and Alternatives. Commentors expressed a variety of opinions and preferences on the
alternatives addressed in the SWEIS. Comments focused on which alternatives should be implemented in
modernizing Y -12 and the preferred alternative that should be selected by DOE.

Commentorsexpressed confusion asto the exact definition of No Actionand how the SWEISwould analyze
this aternative. Some commentors stated that a total halt to weapons production at Y-12 and shutdown of
the facility should be considered asthe No Action Alternative. Other commentors stated that the No Action
Alternative was not a viable alternative as indicated in the NOI because Y -12 was needed to support the
Nation's Nuclear Weapon Stockpile. However, all the commentors were aware of and noted that NEPA
regulations require analysis of aNo Action Alternative.
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Some commentorsstated that the Y -12 mission coul d beaccomplished sol ely with consolidation and upgrade
of existing facilities as analyzed in the SSM PEIS. Others stated that DOE should pursue the total
modernization of Y-12 by al new construction. A large number of comments were received through a
postcard campaign that supported the modernization of Y -12 by using acombination of upgradesto existing
facilitiesand construction of new facilitiesas appropriate. Commentorswanted specific buildingsidentified
that would be upgraded or vacated due to construction, even if they were tentative designations.

DOE has considered all comments on aternatives for the Y-12 SWEIS and has addressed the major
comments described above in the following manner.

Shutting down Y-12 is not a viable alternative as explained in the NOI on March 17, 1999 (64 FR 13179).
DOE has aready decided in the SSM PEIS and S& D PEIS RODs that the mission at Y -12 would continue
(see Section 3.4). Therefore, the No Action - Planning Basis Operations Alternative analyzed in thisSWEIS
addressesthe continuation of Y-12 historic missions. TheNo Action - Planning BasisOperationsAlternative
reflects Y-12 operations at planned weapons production support levels (see Section 3.2.2). A No Action -
Status Quo Alternative, which isbasically the status of the Y-12in 1999, is a so presented in the SWEIS to
show the potential increasein production levels and potential impacts under the No Action - Planning Basis
Operations Alternative and action alternatives. TheNo Action - Status Quo Alternative does not meet Y-12
mission requirements and is not considered reasonable because many Y-12 operations were not operating
in 1999 as aresult of the 1994 stand-down of Y-12.

The Y-12 National Security Complex consolidation efforts analyzed in the SSM PEIS are included in the
Stockpile M anagement Restructuring I nitiative (see Section 1.1.2) whichimplementstheplanfor downsizing
Y-12. The potential impacts of consolidation and limited upgrade are included under the No Action -
Planning Basis Operations Alternative (see Section 3.2.2.1), consistent with the SSM PEIS ROD. Because
of the age of Y-12 facilities, new requirements for natural phenomena and worker health standards, and
limited budgets, upgrade alone is not considered a reasonable approach to continue the Y-12 National
Security Complex mission and meet long- term workload requirements.

Construction of an all new Y-12 National Security Complex isnot considered an aternative in the SWEIS.
TheY-SIM Program, which isthe foundation for an all new Y -12 proposal, isalong-term process and most
projects are not devel oped to the extent that they can be proposed and analyzed under NEPA at thistime.
However, new construction aternativesto support the Y-12 HEU Storage Mission and the Special Materials
Mission areincluded in the SWEIS (see Section 3.2.3 and 3.2.4). DOE' s preferred alternative for the HEU
Storage Mission isto construct and operate anew HEU Materials Facility. The preferred alternativefor the
Special Materials Mission at Y-12 is to construct and operate the new Special Materials Complex. A
preferred site for these facilities will be identified in the Final Y-12 SWEIS.

Y-12 Site Integrated Modernization Program. Many commentors expressed concern about the advanced
age of the Y-12 facilities, because many of the buildings are more than 40 years old. These commentors
stated that the facilities should be modernized to reduce operating costs and to enhance health, safety, and
environmental requirements. Some commentors expressed concern about the potential budget impacts of
modernization on EM activities and pointed out that it is more difficult to assign a cost to such things as
environmental issues and health and safety.

It also was the opinion of many commentors that modernization of Y-12 should not be delayed and should
be conducted in an integrated way. Alternatively, one commentor opposed any modernization of nuclear
processes and facilitiesand suggested several sub-alternativesfor modernization and consolidation for those
activities associated only with dismantling weapons and processing and storage of HEU.

As explained in Section 1.1.2, the Modernization Program is a long-term process designed to modernize
Y-12inanintegrated way so as not to disrupt the assigned weapons mission support activities or jeopardize
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the Y-12 weapons production capabilities. The parts of modernization that can be analyzed at thistime are
included in the SWEIS (i.e., the HEU Storage Mission Alternatives and the Special Materials Mission
Alternatives) (see Section 3.2.3and 3.2.4). Thepotential future modernization projects, such asthe Enriched
Uranium Manufacturing Facility aredescribed in Section 3.3 of the SWEI'S, but are not analyzed asproposed
projects in the SWEIS. All modernization projects, as well as EM activities, are subject to congressional
budget appropriations and changes.

Alternatives that eliminate components of the mission at Y-12 (i.e., weapons production and support
activities) arenot viableaternatives since they would not continue the current Y -12 mission, nor would such
alternatives be consistent with the SSM PEIS ROD (see Section 3.4).

Worker and Public Health and Safety. Commentsrelated to worker and public health and safety stated that
the SWEI S should addressenriched uranium, beryllium, and other radiol ogical and hazardousmaterials. This
included the request that the SWEIS discuss analysis of off-site exposure to uranium-contaminated dust,
potential hazard to workersdueto external gammaand possible criticality reactionsfrom storage of enriched
uranium, and a chronic beryllium disease management plan.

The SWEIS analyzes potential worker and public health impacts associated with criteria pollutants,
hazardous air pollutants and radiological air pollutantsin Section 5.12 of this SWEIS. Ciriticality accidents
are addressed in Section 5.14 and Appendix D of this SWEIS. Appendix D.6 presents summaries on past or
ongoing beryllium studies associated with Y-12 workers and the public.

1.8 PuBLIc COMMENT PERIOD

In December 2000, DOE issued the Draft Y-12 SWEIS (DOE/EIS-0309). Thisdocument explained the need
for DOE to maintain the mission at Y-12 and to evaluate alternatives for modernizing Y-12 facilities to
ensure its capability to meet future stockpile needs. The SWEIS analyzed the environmental impacts
associated with continued operationsat the Y -12 National Security Complex, aswell asthe construction and
operation of new facilities for two of Y-12's missions, the Highly Enriched Uranium Materials Storage
Mission and the Special Materials Mission. A 45-day public comment period on the Draft Y-12 SWEIS
began on December 22, 200 but was extended to end on February 23, 2001 at the request of EPA.

During the comment period, one public hearing with two sessions was held in Oak Ridge, Tennessee on
January 25, 2001. The public was encouraged to submit comments via mail service, e-mail, fax, and
telephone.

The public hearings were conducted using a traditional public hearing format. A neutral facilitator was
present at each hearing to direct and clarify commentson the document. A court reporter was present at each
hearing to record the proceedings and provide atranscript of the public comments and dialogue between the
public and DOE representatives.

Comments from the public hearings were combined with comments received by other means (mail, e-mail,
phone, fax, etc.) during the comment period. The written comments were date-stamped and assigned a
sequential document number in the order in which they were received. Appendix G in Volume Il of the
SWEIS describes the public comment processin detail, provides scanned images of all the comments, and
provides DOE’s responses to the public comments.

During the public comment period, approximately 500 comments were received. Most of the comments
focused on alimited number of major issues. These issues and DOE'’s responses are summarized below.

A mgjority of the comments opposed the continuation of the Y -12 mission activities and the modernization
of itsfacilities because they (the commentors) were against nuclear weaponsin general, opposed spending
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money “on building new weaponsfacilities,” and “ producing more nuclear weapons,” rather than using the
money for urgent social needs, and believed that the proposed actions were in violation of international
nuclear arms control treaties. Other commentors supported the proposed actions and new facilities because
of the importance of maintaining the Nation’s nuclear weapons stockpile, the economic benefits, and the
health and safety improvements that a modernized Y -12 would bring to the area.

In response to these comments, DOE acknowledged there is both public support for and opposition to the
continued operation and modernization of Y-12. DOE cited itsresponsibilitiesfor maintaining the Nation’s
nuclear weapons stockpile under the Atomic Energy Act of 1954 and the requirements of the 1996 Nuclear
Weapons Stockpile Plan and accompanying Presidential Decision Directive, which established the size and
composition of the Nation’ snuclear weapons stockpile. DOE al so stated that the United Statesisadeclared
weapons state, and the purpose of nonproliferation efforts is to keep non-weapons states from acquiring
nuclear weaponswhil ethe declared weaponsstateswork toward total disarmament. |nresponseto comments
that Y-12 funds would be better spent on other, more urgent social needs, DOE noted that Congress
determines how funds are all ocated, and DOE does not determine Federal spending priorities. Furthermore,
such spending priorities are beyond the scope of the Y-12 SWEIS. The Y-12 SWEIS addresses all of the
concernsin Chapters 1, 2, 3, and 5, of the document. DOE'’ sresponse to these and other related comments
may befoundinVolumell, Appendix G of the SWEIS, under Category 16: Policy/Purpose and Need/Scope.

Some commentors suggested that the Y-12 SWEIS was deficient and inadequate as a NEPA document
because it did not analyze all modernization projects, Y-12 Site activities, or address past operations
contamination. Other commentors stated that DOE has a history of polluting and contaminating sitesit has
operated, including Y-12, and wanted to know why the proposed action would be any different. The
commentors emphasized the current contamination at Y-12 from past operations. In addition, commentors
believed that clean-up activities by EM would be impacted by diverting funds to modernize Y-12. In
response to these comments, DOE stated that it believes the SWEIS is adequate and fully complies with
NEPA. This SWEIS evaluates al reasonably foreseeable environmental impacts for all reasonable
alternatives, in accordance with the requirements of the Council on Environmental Quality’ sregulations (40
CFR 1500-1508) and DOE’ s NEPA regulations (10 CFR 1021) and procedures. In response to the issue of
contamination at DOE sites, DOE acknowledged having anumber of older facilities and contaminated sites
in need of environmental cleanup, and an aggressive program not only to clean up these sites, but to upgrade
existing facilities and ensure their continued compliance with Federal and state environment and safety
regulations. Theproposed new facilitieswould be constructed and operated using thelatest design standards
and state-of-the-art technologies. 1n addition, DOE expressed confidence that the new facilities would be
safe and reduce effects on the workers and environment associated with the existing HEU Storage and
Specia Materialsmissionsat Y-12. To commentorswho expressed concern that the Y-12 proposed action
expenditures would drain DOE’ s budget for itsfacility and site clean-up activities, DOE responded that the
funding for both of these programs would come from separate Congressional appropriations. Funding for
Y -12 construction projects and operations would not be obtained from funding already allocated for facility
and site clean-up activities. DOE’ sresponsesto NEPA-related commentsarefoundin Volumell, Appendix
G of this SWEIS, under Category 25: Regulatory Compliance - NEPA Process. DOE'’ s responses to waste
management and environmental management rel ationshipsarefound under Category 12: Waste M anagement.

Several commentors were concerned with public and occupational health and safety issues. Some
specifically questioned DOE'’ s history and past practicesregarding Y-12 safety issues. In responseto these
concerns, DOE stated that the environmental impacts and potential chemical and radiological dosesto both
workers and the public resulting from Y -12 operations and the proposed now facilities would be below the
limits considered acceptable by Federal and state regulatory authorities. DOE acknowledged that the
potential worker and public radiological doses would increase somewhat from the existing condition (No
Action -Status Quo) under the proposed action because all Y -12 operationswould be resumed, but the doses
would beat far lower level sthan experienced when Y -12 was at full production during the Cold War. Public
and occupational health and safety issuesare discussed in Volumel, Chapter 5, of theY-12 SWEIS. DOE’s
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responsesto public and occupational health and safety commentsarefoundinVVolumell, Appendix G, under
Category 14: Worker and Public Health.

A number of commentors expressed concern over the public health impacts associated with the proposed
action and alternatives. A subset of these commentors specifically pointed out the impacts of Y-12
operations to the Scarboro Community, a predominantly African-American community located about one-
half milefromY-12 onthe northern side of Pine Ridge. The commentors stated that the analysis of potential
impactsto the Scarboro Community was not substantiated by any datain the SWEIS and contradicted recent
health and environmental studies performed in the Scarboro Community. The commentors stated that
residents of Scarboro have been significantly impacted by DOE operations at Y-12 and continue to be
impacted today. In response, DOE pointed out that changes have been incorporated into the Chapter 5
Environmental Justice impacts section to explain the basis for concluding that there were no
disproportionately high and adverse environmental or public health impacts to the residents of Scarboro or
other minority or low-income populations within the region of influence (ROI). Asdiscussed in Chapter 5,
Section 5.12, they proposed no significant radiological, or nonradiological health risks to people. The
conservatively estimated dose to an maximally exposed individual from Alternative4 (No Action - Planning
BasisOperations Plus Construct and OperateaNew HEU MaterialsFacility and Special Materials Complex)
would beapproximately 4.5 millirem per year whichisbelow theradionuclide NESHAPlimit of 10 millirem
per year. Theriskswould not be significant regardless of the racial, ethnic, and economic composition of
potentially affected populations.

In addition, it should be noted that the Department has conducted aerial surveysto measure radiation levels
inthe Scarboro Community since 1959. These surveys, which measurefor gammaradiation, haveidentified
no radiation levels over those found in the natural background environment. DOE began working with the
Scarboro Community beginningin 1997 with apublic meeting to discusstheaerial surveys. Sincethen, DOE
staff has worked closely with the residents in developing plans for conducting radiological and chemical
surveys. In 1997, the residents of the Scarboro Community asked the DOE to examine if there is
contaminationinthesoil and water from ORR operations. Inresponse DOE initiated environmental sampling
activitiesin 1998 on soil, surface sediment, and water from over 40 locations in the Scarboro Community
to examinefor the presence of mercury and uranium. DOE awarded a grant to the Joint Center for Political
and Economic Studies that focuses on issues of concern to African Americans and has special expertisein
health policy issues affecting black and minority populations. The grant was provided to assist Scarboro
residents in interpreting data resulting from the DOE sampling and other Scarboro Community related
studies. The Joint Center completed the work in October 2000 with the issuance of five summary
publications. While these summaries generated no new epidemiological analyses, they served to help the
community understand the purpose and results of the variousenvironmental and health studiesinvolving the
community which indicated no disproportionately high and adverse public health impacts from Y-12
operations.

1.9 CHANGESFROM THE DRAFT SITE-WIDE ENVIRONMENTAL IMPACT STATEMENT

In response to comments on the Draft Y-12 SWEIS, and as aresult of information that was unavailable at
the time of the issuance of the Draft, Volumes| and Il of the Final Y-12 SWEIS contain revisions and new
information. Theserevisionsand new information areindicated by redline shading. Appendix G, inVolume
Il of the Final Y-12 SWEIS, contains the comments received during the public review period and DOE’s
responsesto those comments. A brief discussion of the most important changesis provided in thefollowing

paragraphs.
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Affected Environment Revisions

Sections of Chapter 4 of the SWEIS were revised to incorporate new baseline data from the Oak Ridge
Reservation Annual Ste Environmental Report for 1999 (DOE/ORO/2100). Changeswithin Chapter 4 were
concentrated in Section 4.4, Geology and Soils; Section 4.5, Hydrology; Section 4.7, Air Quality and
Climate/Noise; and Section 4.12, Occupational and Public Health and Safety/Radiation. Corresponding
changes were made in Chapter 5, Environmental Consequences, to reflect the No Action - Status Quo
baselineyear of 1999, andinVolumell, Appendix D and E as appropriate. In addition, Section 4.11, Waste
Management, of the Y-12 SWEIS was updated to reflect new 1999 data presented in the Annual Report of
Waste Gener ation and Pollution Prevention Progress 1999 (DOE/EM-0545) published in September 2000.
Updated datafrom the two mentioned reportsdid not significantly changetheimpact analysisfrom the Draft
SWEIS.

Accident Analysis Revisions

In order to provide the most current information, a number of the safety/operation basis documents used in
the accident analysis, presented in Appendix D.7 and in Chapter 5 of the SWEIS, have been updated, and
in someinstances new ones have been added. A completereview of the most recent approved Authorization
Basis, SARs, and emergency management hazards assessment documents was conducted and appropriate
revisionsmadeto theaccident analysissections. Changesto the accident impactspresentedintheDraft Y-12
SWEISwerenot significantly changed by the new basisdocument review and subsequent Final Y-12 SWEIS
changes.

Environmental Justice Revisions

Section 5.13, Environmental Justice, wasrevised based on public comments. Additional datawas presented
in Chapter 5, Section 5.13, which substantiate the conclusion that impacts were not disproportionately high
and adverse. In addition, an update of the health studies pertinent to the Scarboro community has been
included in Volume I, Appendix D.

New and Deleted Sections

A new sectionwithinVolumel, Section 1.1.1, and Section S.1.1 of the Summary, hasbeen added to the Final
Y-12 SWEIS to describe the new NNSA and its organizational relationship within DOE and to the Y-12
National Security Complex.

A section describing the Emergency Management Programfor Y -12 hasbeen added to VVolume I, Appendix
D, inthe Accident Analysis section of the appendix. The section was added to better inform readers of the
functions of the program and itsrelationship to the Y -12 National Security Complex and the Oak Ridge area
concerning emergency management planning.

Onesectionof theDraft Y -12 SWEI Swasreduced substantially (Section 3.3, Potential Future M odernization
Projects). Specifically, the narrative describing the potential future projectswas removed because DOE felt
that the descriptionsand conceptual dataof thefacilitieswerenot now realistic and did not reflect reasonable
future budget expectations, mission needs, or expectations that all the identified potential modernizations
projects could be successfully implemented. DOE is currently reevaluating the Modernization Program
components and its descriptions of potentia projects going forward under modernization.
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Miscellaneous Revisions and Editorial Changes

Several sectionsin the Final Y-12 SWEIS were revised to reflect the availability of more recent data, or to
include corrections on erroneous information, improvements in presentation, and other editorial changes.
None of these revisions affect the environmental impact assessment of the SWEIS.

In addition, therewasaDOE organization changeand Y -12 changesthat resulted in new name changessince
the Draft’s SWEISwasissued. The new name changes are now reflected in the Final SWEIS. Specifically,
the changesinvolve:

e The National Nuclear Security Administration was established by Congress to manage the Nation's
nuclear weapons complex. The National Nuclear Security Administration isasemi-autonomous agency
within the Department of Energy. Asone of the major production facilities within the nuclear weapons
complex, Y-12 falls under the responsibility of the Y-12 Area Office as of October 1, 2000, under the
new National Nuclear Security Administration. The National Nuclear Security Administration was
created on March 1, 2000.

* Replacement of Lockheed Martin Energy Systems, Inc., by BWXT-Y 12, L.L.C. asthe M& O contractor
for Y-12 on November 1, 2000.

» Changein the name of the Oak Ridge Y-12 Plant to Y-12 National Security Complex, as of November
2, 2000.

1.10 ORGANIZATION OF THISSITE-WIDE ENVIRONMENTAL IMPACT STATEMENT

This Y-12 SWEIS consists of three volumes; the Summary, Volume I, which contains the main text, and
Volumell, which containstechnical appendixesthat support the analysesinVolumel and additional project
information.

Volume | contains 12 chapters, which include the following information:

Chapter 1 - Introduction. A background of DP activities at Y-12 in support of national security programs,
and the NEPA process.

Chapter 2 - Purpose of and Need for DOE Action. Reasonswhy DOE needsto take action and the objectives
DOE proposes to achieve.

Chapter 3 - Description of Alternatives. How DOE proposes to meet the specified need and achieve the
objective. The chapter also includes a summary comparison of the potential environmental impacts of the
SWEIS alternatives.

Chapter 4 - Affected Environment. Aspects of the environment (i.e., natural, built, and social) that might be
affected by the SWEIS aternatives.

Chapter 5 - Environmental Consequences. Analyses of the potential impacts on the human environment.
Impacts from activities that are expected to support Y-12 Site missions (the No Action - Planning Basis
OperationsAlternative) aswell as potential impactsfrom proposed new facilities and alternatives compared
to the No Action - Status Quo Alternative. The chapter also includes resource commitments, unavoidable
adverse impacts, short-term uses versus long-term productivity, and irreversible or irretrievable resource
commitments.
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Chapter 6 - Cumulative Impacts. Containsthe discussion of cumulative impacts resulting from the proposed
action and alternatives when added to past, present, and reasonably foreseeable actionsin the SWEI'S study
area.

Chapter 7 - Statutes, Regulations, Consultations, and Other Requirements. Environmental, safety, and health
regulations that would apply to the SWEIS alternatives and agencies consulted for their expertise.

Chapters 8 through 12 - A List of Preparersand Contributors, an Index, alist of references used in preparing
the SWEIS, a Glossary, and alist of persons and agencies to whom copies of this SWEIS were sent.

Volume Il contains three appendixes of technical information and supporting data for the environmental
analyses presented in Volume I. The remaining appendixesin Volume Il consist of a copy of the NOI for
the SWEIS, consultation letters, contractor disclosure statements, and the Comment Response Document.
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CHAPTER 2. PURPOSE OF AND NEED FOR U.S.
DEPARTMENT OF ENERGY ACTION

2.1 PURPOSE AND NEED

The end of the Cold War resulted in the curtailment of new nuclear weapons design and production
programs, asignificant reductionin funding for maintaining the nuclear weapons stockpile, and the adoption
of a comprehensive ban on nuclear testing. Y-12, the oldest of the Nation’s nuclear weapons production
facilities, now faces significant and diverse new challengesin its national security mission.

As discussed in Section 1.1.1, DOE has prepared several PEISs to determine how best to carry out its
national security requirements in the post-Cold War era. Based on those PEISs, DOE has made a number
of programmatic decisions related to the long-term storage and disposition of fissile material, the
mai ntenance of national security missions, and assuranceof the safety and reliability of the nuclear weapons
stockpile. Based on DOE’s programmatic decisions, Y-12 will continue to play an integra role in the
continuance of DOE’ s programs supporting the Nation’ s nuclear defense. The purpose of DOE’ s proposed
action isto implement the programmatic decision previously announced in the RODsfor the SSM PEIS and
the S& D PEIS.

During the Cold War, new weapons programs provided capital investment in the DOE weapons production
plants, supporting devel opment of new technol ogiesand construction of new and updated facilities. Theend
of the Cold War, together with a shrinking defense budget, halted the regular infusion of capital and
technology into the weapons production plants. This situation has resulted in an 80 percent reduction in
annual capital investmentsat the Y-12 Siteand significantly increased Y -12’ smai ntenance backlog. Today,
Y-12 isusing 1980s or older processes and technologies to performits missions. The situationat Y-12is
one in which DOE is faced with the following choices: continue to pursue expensive stop-gap repair
operations or invest sufficient capital in Y-12 to modernize technologies and facilities.

The primary purpose of this SWEIS is to document a baseline for Y-12 Site mission operations and to
evaluate the reasonabl e alternatives for implementing the programmatic decisions previously announced in
the RODs for the SSM PEIS and the S& D PEIS. In those PEIS RODs, DOE determined that the missions
identified in Section 1.1.4 will remain at Y-12. DOE has also determined that the existing Y -12 facilities
areold, over-sized, inefficient, not cost-effective, and do not maximizetheattainment of environment, safety
and health (ES& H) goals. Consequently, this SWEIS eval uates reasonabl e alternatives for modernizing the
HEU Storage Missionand Special MaterialsMissionat Y -12 to maximizeefficiency, cost-effectiveness, and
ES&H goals.

The purpose and need for the proposed HEU Storage Facility and the proposed Special Materials Complex
are presented below.

HEU Storage Mission. The purpose of DOE’s proposed action is to consolidate and modernize the HEU
storage operationsat Y-12 in accordance with the S& D PEISROD. By consolidating HEU in anew modern
facility, Y-12 would be able to meet its HEU storage mission in amore safe and efficient manner; improve
nuclear materials security and accountability; and enhanceworker, public, and environmental safety. DOE’s
action is needed because existing HEU storage facilities at Y-12 arein buildings that already are 35 to 55
years old and require significant maintenance and funding to maintain operations and security protocol. In
addition, some of the buildings in which storage facilities are located do not meet current standards for
natural phenomenon events (e.g., tornado and seismic occurrences).
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Special Materials Mission. The purpose of DOE’s proposed action is to modernize special materials
operationsto meet projected nuclear weaponsstockpilerequirementsin accordancewith the SSM PEISROD
and meet more protective beryllium exposure limits for workers. The action is needed because the existing
processes and facilities at Y-12 needed to support production of special materials have deteriorated to the
point that DOE can no longer be assured of their operational reliability. In addition, DOE must meet more
stringent American Conference of Governmental Industrial Hygienists (ACGIH) exposure limits for
suspended berylliuminair (0.2 Fg/m?). Thenew exposurelimitscannot bemet using existing Y-12 facilities
without excessive administrativecontrol sand personal protective equipment whichwould reduce production
efficienciesand jeopardize meeting nucl ear weapons stockpile mission support requirements. DOE’ saction
would ensure efficient production of adequate quantities of special materials for all anticipated scenarios
considered in the nuclear weapons stockpile for the next 50 years and reduce the health risk to workers and
the public.

2.2 U.S. DEPARTMENT OF ENERGY PROGRAM ACTIVITIES PERFORMED AT THE Y-12 SITE

Thefollowing sections summarize the activities performed under the various ongoing DOE programs at the
Y-12 Site. Applicabletoall Y-12 missionsisthe Safeguardsand Security Program. The Protective Services
Organization providespolicy oversight in the areas of safeguards and security, nuclear materials control and
accountability, classification, and technical information for BWXT Y-12. The Protective Services
Organization is an integrated organization implementing requirements in a consistent manner at Y-12 in
conjunction with Security Forces managed by Wackenhut, Inc. The Protective Services Organization is
responsible for ensuring the adequate protection of National Security Information through proper
identification and control of corporate assets entrusted to BWXT Y-12. The following describes the DP
missions and other DOE missions at Y-12, which may be influenced by proposed actions.

221 Defense Programs

TheDPactivitiesperformed at Y -12 include maintaining the capability to produce secondariesand radiation
cases for nuclear weapons, storing and processing uranium and lithium materials and parts, dismantling
nuclear weapons secondaries returned from the stockpile, and providing special production support to DOE
weapons | aboratories and to other DOE programs. To accomplish the storage mission, some processing of
specia nuclear materials may be required to recover materialsfrom returned secondaries. Inaddition, Y-12
performs stockpile surveillance activities on the components it produces.

The Weapons Stockpile Management Program structure at Y-12 includes:
» Core Stockpile Management

— Nuclear Materials Management and Storage
— Quality Evaluation and Surveillance

—  Weapons Dismantlement and Disposal

— Stockpile Evaluation and Maintenance

— Materials Recycle and Recovery

— Maodernization and Facility Transition

— Enriched Uranium Operations

— Nuclear Packaging Systems

— Advanced Design and Production Technologies
— Manufacturing Processes Program

— Facility Program

— Capita Program
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« Materials Surveillance
e Y-12 Mission Support

A summary of each of the Core Stockpile Management Program components, the Materials Surveillance
Program, and Y-12 Mission Support is provided in the following discussion.

Core Stockpile Management. The Core Stockpile Management operations at the Y-12 National Security
Complex include the principal activities in support of nuclear weapons stockpile management. These
missions are structured into 12 major component programs.

Nuclear Materials Management and Storage. The Nuclear Materials Management and Storage Program
includesmulti-disciplinary initiativesin numerousfacilitiesthroughout Y -12. Theprogramactivitiesinclude
(2) planning, designing, providing, and maintaining storage facilities and storage operationsfor the safe and
secure storage of nuclear materias; (2) multi-year program planning to ensure nucl ear weapons components
and materialsthroughout the DOE Nuclear Weapons Complex arereturned to Y-12 and prepared for interim
or long-term storage; (3) nuclear materials planning, forecasting, and scheduling as a part of the Storage
Program and as the integrator for multiple programs utilizing nuclear materials, such as Dismantlement,
Stockpile Maintenance, Fissile Materials Disposition, Nuclear Nonproliferation and National Security, and
Work-for-Others; (4) supporting development, design, and implementation of innovative and cost-saving
technologies for storage, monitoring, and measurement of nuclear materials while reducing risks; (5)
devel oping and maintai ning technical standardsfor the storage of HEU, lithium, and canned subassemblies;
(6) providing safeguards and security for Core Stockpile Management nuclear materials and facilities; (7)
devel oping and implementing projects to disposition, monitor and maintain HEU in safe, optimum storage;
and (8) providing interim storage of DOE surplus low enriched uranium, natural uranium, or commercial
uranium for use as blendstock.

Currently, the program supports six facility areasthat store HEU in metal, oxide, or other compound forms.
The program also supports several facility areas that store lithium, beryllium, depleted uranium, natural
uranium, deuterium, and nonnuclear weapons components.

Quality Evaluation and Surveillance. The Quality Evaluation and Surveillance Program provides for the
activities required to assess the integrity of the stockpile, including safety, reliability, design compatibility,
and functionality of components over thelife of each weapons system in the stockpile. Confidencein the
safety and reliability of the Nation’s nuclear weapons stockpile is acquired and sustained through aquality
evaluation program beginning in early production and continuing throughout each weapon system'’slifeto
retirement. The condition of the stockpileisdetermined through anumber of uniquetests. Stockpile quality
evaluation is supplemented by asurveillance program that includestesting and evaluating accel erated aging
units, production core samples, and shelf-lifeunits. Theseunitsand/or componentsnever enter the stockpile,
but provide additional baseline datathat are used to judge a secondary’ s condition throughout itslifein the
stockpile.

Y -12 hastheresponsibility of the Quality Evaluation and Surveillance Program pertaining to the secondaries,
case parts, shelf-life units, core samples, and other vital components. The Stockpile Stewardship Program
consists of testing, sampling, disassembly, component testing, and collecting and evaluating data. The data
and information obtained provide and establish thereliability of the weapon systems. Uniquetestsand data
history provide the basis for a sound technical response for extending the stockpile life.

Weapons Dismantlement and Disposal. The Weapons Dismantlement and Disposal Program providesthe
activities required for the dismantlement of weapon systems that are retired from the nuclear stockpile.
Componentsarereturnedto Y -12 asweapon systemsdirectly from themilitary or from the Pantex Plant after
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initial dismantlement. At Y-12, these components are stored in various storage facilities prior to further
disassembly. Many of the disassembly processes required to separate and remove the various components
have been implemented, while others are being developed or modified to enhance protection of personal
health and safety or the environment. A variety of machine tools, hand tools, and specialty tools are used
to machine, cut, press, or break the components apart. All components are tracked through the storage and
processing steps to ensure that no special nuclear material (SNM) is diverted and that no classified
information is compromised. The nuclear and special materials are sent to the appropriate processing steps
for material recycle; the remainder of the components are modified by melting and recasting, pyrolysis, or
chemically altering thematerial to removeclassified features of the componentsand to render them unusabl e.

Stockpile Evaluation and Maintenance. The Stockpile Evaluation and Maintenance Program includes
activities directed at continuing the fitness of nuclear weapon warheads in the enduring stockpile and
producing weapon-related hardware to support DOE and U.S. Department of Defense (DoD) requirements.

The activities include all direct and indirect production efforts to provide Joint Test Assemblies and
componentsfor testing stockpile representative hardware. Also included are direct and indirect production
efforts to maintain weapons in the enduring stockpile, such as modifications and Limited Life Component
Exchange hardware.

Materials Recycle and Recovery. The Materials Recycle and Recovery Program supports the recovery of
HEU and lithium from parts recovered from retired weapons programs and quality evaluation weapons
teardowns, residue materials from manufacturing processes, lightly irradiated enriched uranium from other
DOE sitesor commercia and privatefacilitiesthroughout the country, and wastes containing HEU generated
from operations throughout Y-12. The program is responsible for receipt, accountability, processing to a
storable form, and interim storage of enriched uranium and lithium.

Modernization and Facility Transition. The Modernization and Facility Transition Program supports the
definition, development, and execution of activities required to support the missions and directives of the
DOE at Y-12. Support of these missions and directives includes the following activities:

* Planning and execution of the Modernization Program, including site layout studies, technology
assessments, facility sizing analysis, and other considerations

» Planning and execution of projects related to the consolidation of operations to reduce the DP existing
operations facility footprint under the Stockpile Management Restructuring Initiative

» Planning and execution of activities to safely and compliantly shut down and subsequently manage
surplus DP facilities

Enriched Uranium Operations. Thisprogramincludestheactivitiesdirectly associated withtheresumption
of Enriched Uranium Operationsand related support at Y -12 for production of nuclear weapons components
or other hardwarethat satisfiesnational priority requirements. The program also produces uranium products
for other DOE programs and DOE customers(e.g., research reactors). These activitiesinclude devel opment
of process descriptions, drawings, criticality safety requirements, procedures, and training associated with
the required process lines.

Nuclear Packaging Systems. TheY -12 Nuclear Packaging SystemsProgram includestheactivitiesrequired
for safe, efficient, and economical packaging for transporting and storing general cargoes, radioactive
materials, and other hazardous materials within and out of Y-12. The packaging program fully complies
with DOE directives and Federal, state, tribal, and international regulations, requirements, and standards.
Key elementsof theprograminclude: (1) design, development, and testing methods; (2) preparation of Safety
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Analysis Reports for packaging; (3) an extensive procurement base for packaging needs; (4) a tracking
system for required maintenance, testing, and inspection to include mission oversight of fabrication,
refurbishment, packing and unpacking, and decommissioning of packaging; and (5) a rigorous quality
assurance program compliant with DOE and other applicable regulations and industry standards.

Advanced Design and Production Technologies. The Advanced Design and Production Technologies
Program continues and accelerates the development and prototyping of advanced cost-effective and
environmentally acceptable nuclear weapons production technologies and design processes required to
maintain an affordable and reliable nuclear weapons stockpile. Many processes used in the DOE Nuclear
Weapons Complex will be either improved or eliminated when new technologies are available. For Y-12,
major program drivers will be the Stockpile Management Restructuring Initiative Plan and emerging DOE
Advanced Design and Production Technologies goals, such as reducing refurbishment response time by
50 percent and exhibiting 10 timesfewer defectsthan in the past in stockpile refurbishment hardware. The
implemented technologies of the Advanced Design and Production Technologies Program will result in
reduced operating costs, improved manufacturing flexibility, improved quality and reduced health, safety,
and environmental impacts. The program’s major elements include:

» Distributed Computer-Aided Design and Manufacturing

* Integrated Product and Process Design/Agile Manufacturing
* Enterprise Integration

* Hedge Strategies

*  Process Development

* Materia Research and Development

Manufacturing Processes Program. The Manufacturing Processes Program for Y -12 consists of multiple
projects and tasks, all of which are focused on supporting the existing and future manufacturing footprint,
processes, and production requirements. Some of these needs are devel oping, procuring, and implementing
manufacturing information systems which support special nuclear material accountability regulations;
implementing and enhancing weapon information management systems; implementing the transition plan
for maintaining baseline technologies at Y-12; maintaining baseline key manufacturing processes; and
providing physical site support in terms of pollution prevention and capital management.

Facility Program. The Facility Program manages 13 production facilities (and thefacility systems) that are
key to the Core Stockpile Management Program. The Facility Program includes activities required for
continuous operations of each facility and also includes specific facility upgrade projects related to non-
routine repairs, maintenance or alteration of the facility and facility systems, and ES&H compliance.

Capital Program. The Capital Program manages the capital investments being made to the Y-12 National
Security Complex as either line-item projects, general plant projects, or general plant equipment activities.
All mgjor facility and process construction activities fall under this program.

Materials Surveillance. The Materials Surveillance Program operations involve handling, processing,
storage, and accountability for weapons-grade and nonweapons-grade uranium.

The Uranium Central Scrap Management Office (CSMO) isresponsiblefor making arrangements, including
transfer of material, for recovery, storage, and disposition of uranium scrap from DOE sites. In addition to
DOE sites, many U.S. colleges/universities and other government agencies possess DOE-owned nuclear
materials obtained under DOE contractual or |oan/lease agreements for research purposes. The CSMO is
also responsible for managing the recovery, and storage and disposition (S& D) of uranium scrap derived
from these sources.
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The Materials Surveillance Program, through the DOE Business Center for Precious Metals Sales and
Recovery, recovers DOE precious metals from contaminated and noncontaminated scrap and excess
equipment, and makes this metal available to DOE and its prime contractors. The center has contracts with
private refiners and pre-approved refiners for Resource Conservation and Recovery Act (RCRA) waste-
contaminated, and radii ol ogi cal -contami nated preciousmetal s. Preciousmetal sexcessto DOE programmatic
needs may be sold on the open market; and proceeds are returned to the U.S. Treasury.

Y-12 Mission Support. The Y-12 Mission Support activitiesinvolve functions related to, but not directly
assignable to, programs within the Y-12 Site that are necessary for Y-12 to meet its mission.

Mission Support includes those functions necessary to: (1) maintain a minimum capability of processes
withintheproduction and support organizationsof the Y -12 National Security Complex; (2) ensure personnel
are employed, trained, and equipped to perform their assigned jobs; (3) ensure operating and support
organizations are managed; (4) and provide tasks that support Y-12 missions from a plant level (e.g.,
laundry, some utilities, and computer support).

2.2.2 Environmental Management Programs

The Environmental Management (EM) activities at Y-12 include waste management and environmental
restoration.

2.2.2.1 Waste Management

The Waste Management Program activities at Y-12 are divided into five functional areas: (1) pollution
prevention, (2) waste treatment, (3) waste storage, (4) waste disposal, and (5) continuity of operations and
program support. The Y-12 waste management activities address all types of facility waste: radioactive,
Polychlorinated Biphenyl (PCB), hazardous, mixed (bothradioactiveand hazardous), sanitary, andindustrial.
Thereareover 35 active waste management facilitiesat Y-12. Thesefacilitiesaredescribedin Section4.11
and in Appendix A. Most waste management facilities at Y-12 are for waste storage and treatment. Three
land disposal facilitiesarecurrently inoperation at Y -12, and two more have been permitted and constructed.
In addition to active waste management facilities, there are numerousinactive waste management facilities.
Many of these are Solid Waste Management Units (SWMUs) managed under RCRA. Some former waste
management units are now being addressed through response actions under CERCLA. Closed and inactive
waste management facilities are not described individually in waste management sections of this SWEIS.
A land disposal facility iscurrently being designed to accept waste generated as aresult of response actions
onthe ORR. Thisplannedfacility, the Environmental M anagement Waste Management Facility, isdescribed
in Section 3.2.1 as a part of the No Action - Planning Basis Operations Alternative at Y-12.

2.2.2.2 Environmental Restoration

The lead agency for environmental restoration investigation and remedial activities on the ORR and Y-12
is DOE-ORO. EM oversees and manages ORR remedial activities pursuant to the Federal Facilities
Agreement for the Oak Ridge Reservation (DOE/OR - 1014, January 1, 1992), serving as primary contact
and coordinator with the regulators (the Tennessee Department of Environment and Conservation [TDEC]
and the U.S. Environmental Protection Agency [EPA]) for implementing the Federa Facilities Agreement
(FFA). Therearesevera environmental restoration projectswithintheY-12 areaof analysis. Theseinclude
the Bear Creek and Upper East Fork Poplar Creek (UEFPC) watershed projectswhich have been merged and
isnow calledtheY-12 Project. Theenvironmental restoration projects are not expected to change asaresult
of thealternativesanalyzed inthe SWEIS. Ongoing environmental restoration activitieshave been analyzed
and it isnot expected that environmental restoration activitiesor actions, which may be undertaken pursuant
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to CERCLA, would change the alternatives considered in this SWEIS. In addition, the schedule for
completion of activities would not change.

2.2.3 Nuclear Nonproliferation and National Security

The Nuclear Nonproliferation and National Security (NN) Program is responsible for the disposition of
surplusfissile materials. NN is also responsible for implementing nuclear nonproliferation policy, bilateral
nuclear treaties, and agreements with the International Atomic Energy Agency (IAEA). The National
Security Program Office is responsible for supporting al NN nuclear and nonproliferation programs,
verification activities, bilateral treaty support, and theinterface role with the |AEA related to uranium. The
HEU Disposition Project Officeat Y-12 isresponsibleto NN for planning and technical support for surplus
HEU disposition. In support of this mission, programs at Y-12 include Surplus HEU Management and
Storage, and the Blending of Surplus HEU, including storage and handling of low enriched uranium and
natural or depleted uranium blendstock.

2.24 Nuclear Energy, Science and Technology

Nuclear Energy, Science and Technology (NE) isresponsible for maintaining the Nation’ saccessto diverse
energy sources aswell as economic and technological competitiveness. Key activitiesinclude providing a
power system for National Aeronautics and Space Administration space missions; serving the national need
for areliable supply of isotopes for medicine, industry and research; conducting research and devel opment
(R& D) associated with thelong-term operationsof current nuclear power plants; exploring advanced nucl ear
energy technologies; and ensuring the safe operations of reactorsin DOE laboratories.

2.25 Nondefense Research and Development Program

ORNL uses some Y -12 facilities to house and support the laboratory’s R& D activities. ORNL currently
occupies 29 buildingsand 2 trailersat Y-12 that contain atotal of 128,360 m?2 (1,381,666 ft2) of space. The
facilitiescontaining ORNL activitiesat Y-12 lieinthe central and eastern portionsof the Y -12 Siteasshown
in Figure 1.1.3-2. ORNL facility uses at Y-12 include Life Sciences, Physical Sciences, Technology
Development, Technical Services, and Support Services. Other facilities are used for multiple purposes.

ORNL s activities were placed in available Y-12 facilities; consequently, activities in several functional
categories are dispersed among a number of buildings (e.g., Technology Development is accommodated in
12 different buildings). ORNL isresponsible for maintaining the buildingsit usesat Y-12, but it has only
limited responsibility for providing utilities and services that support ORNL activities.

The DOE Office of Science activities at Y-12 include the Field Research Center component for the DOE
NABIR Program (DOE 2000b) being implemented at Y -12 asdescribed in Section 3.2.2.6, the ORNL Mouse
House, and Fusion Energy research activities.

The Engineering Technology Division has devel oped a unique capability in manufacturing technologies by
integrating complementary resources within ORNL and Y-12. Within this complex, the ORNL R&D
capabilitiesin materialsand processes are meshed with the manufacturing, fabrication, and inspection skills
of Y-12. This combination of R&D and manufacturing expertise has been combined with over 27,870 m?
(300,000 ft2) of manufacturing space and over 1,200 pieces of modern fabrication-rel ated equipment toform
the basis for the Oak Ridge Centers for Manufacturing Technology and the Y-12 National Prototyping
Center, which isphysically located within the east end of Y-12. The division has been the key integrator
between Y-12 and ORNL. Capabilities include composites manufacturing technology, photonics,
diagnostics, ultraprecision manufacturing, coatings, energy conservation, and environmentally conscious
manufacturing.
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2.2.6 Work-for-OthersProgram

TheWork-for-OthersProgramisstaffed with personnel working in computer science, mathematics, statistics,
physical sciences, social sciences, lifesciences, technol ogy development and all engineering disciplines. The
Work-for-Others Program’ s objectives are to make the ORR’ s R& D and prototyping capabilities available
to both Federal agencies (such asU.S. DoD, National Aeronautics and Space Administration, etc.) and the
private sector to:

e Solve complex problems of national importance
* Improve present capabilities for future DOE programs
» Transfer technology to industry to strengthen the U.S. industrial base

The Work-for-Others Program at ORR has been and is currently involved in advanced work in the
environmental research, information management, materials, precision machining, hardware prototyping,
and robotics technologies. These activities are carried out in various Y-12 facilities in conjunction with
ongoing DOE DP activities.

2.2.7 Technology Transfer Program

The Technology Transfer Program is hosted by DOE and has as its goa to apply expertise, initially
developed for highly specialized military purposes, to awide range of manufacturing situations to support
expansion of the capabilities of the U.S. industrial base. These activities are carried out in various Y-12
facilitiesin conjunction with ongoing DP activities.
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CHAPTER 3: DESCRIPTION OF PROPOSED ACTION
AND ALTERNATIVES

31 M AJOR PLANNING ASSUMPTIONSAND BASISOF ANALYSIS

The Sockpile Stewardship and Management Final Programmatic Environmental Impact Statement (SSM
PEIS) (DOE 1996¢) identified Y-12 as a key component for maintaining the safety and reliability of the
nuclear weapons stockpile without underground nuclear testing or production of new design weapons.
Accordingly, DOE decided in the SSM PEIS ROD to maintain the national security missions at Y-12, but
to downsize the Plant consistent with reduced stockpile requirements. In the Siorage and Disposition of
Weapons-UsableFissileMaterial s, Final Programmatic Environment Impact Statement (DOE 1996h) ROD,
DOE decided that Y-12 would store both nonsurplus and surplus enriched uranium pending disposition.

Pursuing these directives, this SWEIS evaluates the potential direct, indirect, and cumulative impacts
associated with proposed actions and alternativesto continue current and assigned historical Y-12 missions
into the 21% century. The planning assumptions and considerations that form the basis of the analyses and
impact assessments presented in the SWEIS are listed below.

e Assumption 1: Themission at Y-12 will not change and is consistent with the decisions reached in the
SSM PEIS ROD and the S&D PEIS ROD. All alternatives are based on this assumption. Two No
Action Alternatives are presented in the Y-12 SWEIS: The No Action - Status Quo Alternative and the
No Action - Planning Basis Operations Alternative. The No Action - Status Quo Alternative represents
the current level of operations, i.e. the operations of Y-12 at the current 1999 level reported in the
Annual Site Environmental Report (ASER) issued in 2000. Approximately 80 percent of the operations
associated with DP’ s assigned mission were operational ready in 1999 following the Y -12 stand-down
in 1994. (Stand-down status was the suspension of all work at Y -12 that was not necessary to maintain
regulatory compliance or the safety basis for Y-12 until improvements could be implemented to the
Conduct of Operations program). About 30 percent of actual operating capacity was achieved
throughout most of that year. As discussed in the “Forty Most Asked Questions Concerning CEQ’s
NEPA Regulations,” (46 FR 18026, March 23, 1981, as amended), “No Action” may also mean “No
Change” from current management directions. Accordingly, the SWEIS also evaluatesa No Action -
Planning Basis Operations Alternative for the Y-12 Site that presents the continuation of historical
mission operations at Y -12 consistent with the RODs from the SSM and S&D PEIS. The No Action -
Planning Basis Operations Alternative includes the resumption of all remaining weapons program
operations at Y -12 which have been in stand-down since 1994. No major upgrades or new construction
of DPfacilitiesto maintain weapon program capabilities or capacity are included under the No Action -
Planning Basis Operations Alternative. The No Action - Planning Basis Operations Alternative does
incorporateongoing upgradesto existing facilitiesthat addressactionitemsor findingsfrom past reviews
(e.g., HEU vulnerability or health and safety studies) to resolve the findings.

e Assumption 2: To modernize Y-12's current mission capabilities and address long-term ES&H
requirements, DOE is proposing new facilities for the HEU Storage Mission and Special Materials
Mission at Y-12. Various aternatives for these two new facilities, the HEU Materials Facility and the
Specia Materials Complex, are analyzed in this SWEIS. These proposed projects are independent
actionsto each other, i.e., decisionmaking for one project does not influence, and is not influenced by,
decision making for the other project.

Other potential modernization projects in the very early planning stages have been developed to the
extent practical and are described in Section 3.3. The potential impacts of these projects are addressed
gualitatively and are included in the cumulative impactsin Chapter 6. These potentia future projects
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would be addressed under separate NEPA review when conceptual design information is available and
the time is appropriate to make a decision on the need for a specific facility.

* Assumption 3: The non-DP missions at Y-12 conducted by the Nuclear Energy, Nuclear
Nonproliferation and National Security (NN), Work-for-Others, and Technology Transfer programsare
not expected to change significantly over the next 10 years and would be the same as described in
Chapter 2 and reflected in the current affected environment shown in Chapter 4. These missions are
consistent with the missions already analyzed inthe SSM PEIS, S& D PEIS, and the SHEU ElSand are
not expected to change. Budgeting and long-range planning for these programs indicate no major
upgrades or new construction are proposed for these missions. To the extent that these missions do
change or additional buildings or facilities are needed, they will undergo the appropriate NEPA analysis
once sufficient data are available with which to assess the potential environmental impacts associated
with such proposals.

* Assumption 4: NN missionsat Y-12 involvethe management of surplusHEU, including blending small
quantities (i.e., 500 to 700 kg/year) of HEU with low enriched uranium or natural uranium to produce
ametal or oxide product suitable for use in various reactor programs, and for multiple supply ordersto
DOE customers. TheHEU blending operationsusing existing Y -12 facilitiesand processes areincluded
in the No Action - Planning Basis Operations Alternative.

* Assumption 5: Large volume (tons/year) down-blending of HEU at Y-12 has been considered by NN
and analyzed under NEPA in the SSHEU EIS, DOE/EIS-0240 (1996), but no projects to implement the
activities (upgrade existing functions or new construction) have been proposed. Therefore, potential
impacts of thisdown-blending are not included under No Action. However, the potential impactsfrom
down-blending large quantities of HEU at Y-12 as described in the SSHEU EIS have been included in
Chapter 6 (Cumulative Impacts) of this Y-12 SWEIS. Impacts of projects to upgrade or construct
facilities will be analyzed when those projects are identified.

e Assumption 6: DPiscurrently storing ?**U in Building 3019 (Radiological Devel opment Facility) at the
ORNL. Thisfacility is DOE’s repository for U and has been an ongoing operation at ORNL since
1982. The storage and disposition of this **U is not included in the scope of analysis for the Y-12
SWEIS because the material is not associated with Y-12's Missions or located at the Y-12 National
Security Complex. The storage and disposition of this ?*U is currently planned for a separate NEPA
review inthefuture. The planned NEPA review isexpected to consider the status of the existing storage
facility, the characterization of the material in storage (e.g., useful material or waste), the potential for
beneficial uses of the material, the treatment of **U material prior to disposal, and the possible
alternatives for relocation and storage. The potential use of Y-12 facilities or processes for treatment
and/or storage of %3U would be analyzed, if determined to be a viable candidate site for these actions,
in the subsequent NEPA review.

* Assumption 7: Project construction material lay-down areashavebeenidentified for the proposed HEU
Materials Facility, the upgrade expansion of Building 9215, and the Special Materials Complex.
Potential impacts associated with these lay-down areas are discussed in the SWEIS under each
aternative. Theidentified sitesof the construction lay-down areasare considered to bethebest | ocations
for each project based on project engineering cost and efficiencies, environmental concerns, and their
reasonable proximity to the actual construction sites. An optional construction material lay-down area
may beavailable. Thepotentia siteisthe current permanent MK Ferguson (on-site General Contractor)
construction lay-down area located on Old Bear Creek Road west of the S-3 Parking Lot, as shown in
Figure 3.2.2-1. Other than erection of afenceto separate the areainto two areas (one for MK Ferguson
materials and one for SWEIS project materials) there would be no additional major site preparations.
Since the site is an operating construction material lay-down area, there would be no additional
environmental impacts with the use of the site. However, availahility of the MK Ferguson site for
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proposed HEU Storage Mission or Special Materials Mission project construction support isuncertain,
therefore, the impacts of this potential option are not presented in the SWEIS. If the MK Ferguson
construction lay-down area were available and used for the HEU Storage Mission or Special Materials
Mission Alternativesconstruction projects, the potential impactsdiscussed inthe SWEI Sassociated with
the identified construction lay-down areas would not occur.

3.1.1 NoAction - Status Quo Alter native (Operations and Emissions)

The stand-down of the Y-12 National Security Complex in 1994 essentially curtailed most Y-12 weapons
program support activities (see Section 1.1.1). Because operations still have not resumed to full levels, the
1999 environmental conditions and operations described in Chapter 4 of the SWEIS do not reflect afully
functional Y-12 performing its assigned mission at required and planned work levels.

In 1999, approximately 80 percent of the types of Y-12 operations needed to support Y-12 mission
regquirements had achieved operational readiness from the 1994 stand-down, and about 30 percent of Y-12
operational capacity was being used throughout most of the year. Most of the 30 percent operating capacity
during 1999 resulted from operations at Y -12 that were required to maintain the nuclear weapons stockpile.
Therefore, the environmental monitoring and environmental surveillance information described in Chapter
4 reflect less than typical operating conditions, i.e., as occurred prior to the 1994 stand-down and as will
resume in the near future. To aid the reader in identifying the differences between operations and
environmental conditions as they are now compared to what they will be under afully operational Y-12, a
No Action - Status Quo Alternative is provided in the SWEIS. The No Action - Planning Basis Operations
Alternative discussed below provides a second benchmark for comparison of the Action Alternative. The
No Action - Status Quo Alternative, which is basically a continuation of the status of Y-12 in 1999, is
presented in the SWEIS to show the potential increase in production levels and potential impacts under the
No Action - Planning Basis Operations Alternative and other alternatives described in Section 3.1.2. The
No Action - Status Quo Alternativeisnot considered reasonablefor futureY -12 operations becauseit does
not meet Y-12 mission requirements.

3.1.2 NoAction - Planning Basis Operations Alter native (Oper ations and Emissions)

The Y-12 National Security Complex has not operated at required and planned operation levels since the
stand-down in September 1994. Additionally, enriched uranium metal operations performed in Building
9212 were shut down prior to the stand-down for modification in 1989. The modifications were completed
but not before the stand-down prevented their restart. Since all required Y-12 DP mission functions have
not been operating, existing Y-12 conditions for the most part do not represent a fully operational Y-12
performing assigned mission operations at required levels to support the nuclear weapons stockpile.
Therefore, an estimate of planned Weapons Program and Y-12 workload schedules was compared to
historical Y-12 operations prior to the 1994 stand-down to estimate the DP planning basis operations
requirements and potential emissions for use as asecond No Action Alternativein theY-12 SWEISfor the
10-year planning period (Garber 2000).

The major production-related operations at the Y-12 National Security Complex during the late 1980s
involved enriched and depleted (or natural) uranium. These operations would resume and would continue
under the No Action - Planning Basis Operations Alternative. Other activities conducted in that time period
involving weapons materials included weapons disassembly, joint test assembly production, quality
evaluation, and special materials production. These other activities have not been suspended and would
continue through 2010. The contribution of these other program activities to uranium emissions and other
effluentsisvery small relativeto enriched and depleted uranium operations. Whileweapons dismantlement
isexpected to increase during the next 10 years, Y-12 National Security Complex DP effluentsand resource
requirements should not vary appreciably from current baseline levels.
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During the 1987 timeframe, enriched uranium recovery operations in Building 9212 were performed on a
3 shift-a-day, 7 day-aweek operation (21 shifts). Recovery operations in Building 9206 were aso
functioning at full capacity. An estimated 50 percent of the 1987 uranium operations emissions were from
production operations and the remaining 50 percent were from enriched uranium recovery operations.

Enriched uranium activity level shavebeen projected for the period 2001-2010 from StockpileLife Extension
Programs and other Y -12 workload schedules. The activity levelsfor this period were then associated with
the respective enriched uranium production and recovery activities. The activity level is estimated to be
approximately 30 percent of the activity level at Y-12 experienced in 1987. Enriched uranium recovery
operationsduring the period 2001-2010isexpectedto be at level sequal to 1987 using 21-shift (3 shift-a-day,
7 day-a-week) operations. Therefore, uranium emission levels expected during the period 2001-2010 for
enriched uranium recovery is estimated to be equal to 50 percent of the total uranium emissions for 1987.
Enriched uranium emissionsdueto other production activitiesare estimated to be 30 percent of theremaining
50 percent of the total uranium emissionsfor 1987. Thusthe annual enriched uranium emissions and other
process effluents from the Y -12 National Security Complex for the period 2001-2010 are estimated to be 65
percent of the Y-12 levels experienced in 1987. This estimate is considered a bounding case because of
various process and facility improvements that have been incorporated at Y-12 since 1987, and because
actual production levelswill not exceed historic high levels over the 2001-2010 time period.

Depleted uranium and non-enriched uranium operations and emissionsinvol ving material sare al so expected
to be at 30 percent of the levels experienced at Y-12 in 1987 except for Lithium Recovery Operations.
During the period 2001-2010, Lithium Recovery Operations are expected to return to 100 percent of the
levels experienced at Y-12 in 1987.

3.2 ALTERNATIVES

A No Action - Status Quo Alternative is presented in the SWEIS but is not considered a reasonable
aternativefor futureY -12 operations becauseit would not meet Y -12 mission needs. The No Action - Status
Quo Alternativeisused in this SWEIS as abenchmark for comparison of theimpacts associated with the No
Action - Planning Basis Operations Alternative and action alternatives that reflects full Y-12 DP mission
operations at required levels and approved projects by EM and Office of Science at Y-12 over the 10-year
planning period.

Alternativesanalyzedinthe Y-12 SWEISincludethe No Action - Planning Basis Operations Alternativefor
themission at Y-12 and site-specific alternatives for two of Y-12's mission components (i.e., HEU Storage
Mission and Specials Materials Mission). There are two options for the Y-12 HEU Storage Mission:
(1) construct a new HEU Materias Facility and (2) construct an upgrade expansion to existing Building
9215. The preferred optionisto construct and operate the new HEU Materials Facility. Under the new HEU
Materials Facility construction aternative, two siting alternatives are analyzed (i.e., Sites A and B).

For the Special Materials Mission at Y-12, the proposed action is to construct and operate a new Special
Materials Complex. Three candidate sites are analyzed for construction of the Special Materials Complex
(i.e, Sites 1, 2, and 3). (Site 3isthesame as Site B.)

3.21  Alternative 1A (No Action - Status Quo Alter native)

TheNo Action - Status Quo Alternative representsthe current level of operationsat Y-12 asreflected by the
most recent monitoring data (1999) for the Y-12 Site and reported in the ASER issued in 2000. Although
approximately 80 percent of thetypes of operations associated with DP’ s assigned mission were operational
ready in 1999 (following the Y-12 stand-down in 1994), the Y-12 National Security Complex was only
operating at 30 percent capacity for the most of that year. The state of conditions are used in the SWEIS as
abasisfor comparison of theimpacts associated with the No Action - Planning Basis Operations Alternative
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and the action alternatives that reflect full Y-12 DP mission operations at required levels and recently
approved projects by EM and ORNL at Y-12. The No Action - Status Quo Alternative is not considered
reasonabl e for future Y -12 operations because it would not meet Y -12 mission needs and would not reflect
DOE’ s decision in the SSM PEIS ROD (61 FR 68014) to maintain and downsize the mission at Y-12.

3.2.2 Alternative 1B (No Action - Planning Basis Oper ations Alter native)

Under the No Action - Planning Basis Operations Alternative, Y-12 would continue facility operationsin
support of assigned missions. The No Action - Planning Basis Operations Alternative reflects the
implementation of the DOE decision in the SSM PEIS ROD (61 FR 68014) to maintain the DP national
security mission at Y-12, but to downsize Y -12 consi stent with reduced requirements. Downsizing of the Y -
12 National Security Complex is being implemented under the direction of the Stockpile Management
Restructuring I nitiative Project describedin Section 3.2.1.1. Y -12 assigned missionsinclude: DP capabilities
to produce and assemble uranium and lithium components, to recover uranium and lithium materials from
the component fabrication process and disassembled weapons, to produce secondaries, cases, and related
nonnuclear weapons components, to process and store enriched uranium (see Appendix A.3and A.4 for a
description of Y-12 mgjor facilities and processes, respectively), and to supply enriched uranium, lithium,
and other material products; EM activitiesat Y-12 related to environmental monitoring, remediation, D&D,
and management of waste materials from past and current operations; Office of Science activities operated
by ORNL; and DP support of other Federal agencies through the Work-for-Others Program, the National
Prototype Center, and the transfer of highly specialized technologies to support the capabilities of the U.S.
industrial base. The No Action - Planning Basis Operations Alternative also includes activities to store
surplusenriched uranium pending disposition in accordance with the S& D PEISROD (62 FR 3014). Figure
3.2.2-1 showsthe Y-12 National Security Complex and EM waste management facilities outside the Y-12
Site fenced area within the Y-12 SWEIS physical study area of analysis, while Figure 3.2.2-2 presents a
detailed map of facility location and utilization at the Y -12 National Security Complex under theNo Action -
Planning Basis Operations Alternative.

3.2.2.1 Defense Programs

Enriched Uranium Operations. Under the No Action - Planning Basis Operations Alternative, Enriched
Uranium Operationsperformedinthe Building 9212 Complex and the Building 9215 Complex would resume
and continue. Appendix A.4 gives a description of the Buildings 9212 and 9215 Complexes that house
uranium operations, and Appendix A.3.1 describes Y-12 uranium processing. Figures3.2.2-3and 3.2.24
show an overview of the enriched uranium processing stream and the enriched uranium chemical recovery
operationsstream, respectively. A major upgradeof the Building 9212 AHF supply and fluidized-bed reactor
systems has been completed (DOE 1995b). The new systems design provide for 99.9 percent control of
fugitive emissions of AHF during normal operations and, in the event of an accident, capture of the entire
inventory of AHF in a secondary containment enclosure.

Highly Enriched Uranium Storage. Buildings 9720-5, 9204-2E, 9204-2, 9998, 9215, and 9204-4 would
continueto be used for storage of Categories| and |1 HEU (See Glossary for description of Categories). (See
Appendix A.4 for adescription of these facilities.) Adequate storage space exists within these facilitiesto
accommodate expected mission storage requirements for HEU at Y-12 through 2010. No major upgrades
or new facility construction would occur under the No Action - Planning Basis Operations Alternative.
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Special Materials Operations. The existing facilities used to perform the Special Materials functions,
including beryllium operations, would continue to be used under the No Action - Planning Basis Operations
Alternative. Special MaterialsOperationswould includeactivitiesassociated with beryllium machiningand
spraying, and production, purification, and processing of certain special materials (nonradiological).
Facilities supporting Special Materials Operations include Building 9731, 9202, 9201-5, 9201-5N, 9995,
9204-2, and 9404-11. Special Materias Operations production levels would vary according to mission
requirements but would be at or below Y-12 historic operating levels for these activities.

Assembly/Disassembly/Quality Evaluation Operations. The evaluating, rebuilding, or dismantling
weaponsand storage of returned weaponscomponentswoul d continueto beperformedin Buildings9204-2E,
9204-2, and 9204-4. Supporting operationsincluding container refurbishment, nondestructive examination,
metallurgical laboratory activities, and dimensional inspection would also continue. Quality Evaluation
facilitiesare currently being consolidated and rel ocated from Building 9204-4 to Building 9204-2 as part of
the Stockpile Management Restructuring I nitiative and the Quality Eval uation Rel ocation Project. Projected
Assembly/Disassembly/Quality Evaluation production levelsfor theNo Action - Planning Basis Operations
Alternative are expected to continue at the current levels, which are approximately 30 percent of historic
levels Y-12 experienced in 1987 when Y-12 was in full Cold War weapons production mode.

Depleted Uranium Operations. Buildings 9215, 9204-4, 9998, 9201-5, and 9201-5N would continue to
be used for Depleted Uranium Operations activities under the No Action - Planning Basis Operations
Alternative. These operationswould include metal casting, rolling, forming, machining, plating, and waste
and scrap metal management and processing. Figure 3.2.2-5 shows an overview of the Y-12 depleted
uranium operations. Most depleted uranium operations are performed in the Building 9201-5 and the
Building 9215 Complexes. (See Appendix A.4 for a description of these facilities.) Depleted Uranium
Operations are currently being consolidated primarily in Building 9998 and the Buildings 9215 and 9201-5
Complexes as part of the Stockpile Management Restructuring Initiative. Depleted Uranium Operations
production levels through 2010 under the No Action - Planning Basis Operations Alternative are expected
to continue at levels approximately 30 percent of the historic levels Y-12 experienced in 1987 when Y-12
was in full Cold War weapons production mode.

Lithium Operations. Current lithium and support operations performed in Buildings 9204-2, 9404-9,
9805-1, 9720-19, and 9720-19A would continue under the No Action - Planning Basis Operations
Alternative. A description of the Y-12 lithium process and activities is found in Appendix A.3.1. The
buildingshousinglithium production and support functionsaredescribedin Appendix A.4. Projected lithium
production operations through 2010 under the No Action - Planning Basis Operations Alternative are
expected to continue at historic levels Y-12 experienced in 1987 when Y-12 wasin full Cold War weapons
production mode.

Product Certification Organization. Under the No Action - Planning Basis Operations Alternative, the
Product Certification Organization would continue to provide independent tests, inspections, and quality
assurance for weapons programs and other approved Y -12 customers. The testing and inspection services
provided would includeafull range of physical testing and dimensional inspection servicesfor awidevariety
of materials and components. All materials utilized in Y-12 weapons activities would be tested by these
operations, including fissile, non-nuclear, and hazardous materials, aswell as materials requiring special
handling. There are 15 major Product Certification Organization facilities operational within the Y-12
National Security Complex. These facilities are generally located in proximity to production capabilities
developed at Y-12. Many facilities were consolidated in the 1990s and that consolidation would continue
under the No Action - Planning Basis Operations Alternative. Product Certification Organization activities
through 2010 under the No Action - Planning Basis Operations Alternative are projected to continue at
current operation levels.
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Analytical Chemistry Organization. Under the No Action - Planning Basis Operations Alternative, the
Analytical Chemistry Organization would continue to provide analytical services including project
management, sampling, analyses, and data evaluation in support of DP and other customers. The services
would include a full range of chemical and physical tests applied to a wide variety of materials and
componentsincluding fissile, nuclear, non-nuclear, and hazardous. The Bioassay Program, which assesses
any potential uranium exposure of personnel, would continue to be performed at the Analytical Chemistry
Organization’s Union Valley Facility located outside Y-12. Building 9995, which houses the primary
operations area of the Analytical Chemistry Organization at Y-12, would continue to be used for analytical
chemistry mission support of DP and other customers. Analytical chemistry activitiesat Y-12 under the No
Action - Planning Basis Operations Alternative are projected to increase from current operations levels
through 2010 to support projected activitiesassociated with TV A, USEC, and Naval Reactorsprogramwork.

Y-12 Utility and Support Infrastructure. The Y-12 National Security Complex is supported by a broad
range of utilities including: (1) steam and condensate, (2) raw and treated water, (3) sanitary sewer,
(4) demineralized water, (5) natural gas, (6) plant and instrument air, (7) industrial gases, (8) electrical
power, and (9) telecommunications systems.

1 Steam is used at the Y-12 National Security Complex for avariety of purposes, but primarily for
building heating, ventilation, and humidity control. Additional uses include heating of process
materials, hot water heating, and vacuum production using steam gjectors. TheY-12 Steam Plant
(Building 9401-3) would continueto produce and distribute steamto Y -12 facilitiesand operations.
The projected peak steam load over the next 10 years is expected to remain at historic levels of
approximately 226,800 kg/hr (500,000 Ib/hr). Average steam usage under the No Action - Status
Quo Alternative is 83,900 kg/hr (185,000 Ib/hr).

2. The source of raw water for the Y-12 National Security Complex and the city of Oak Ridge Water
Treatment Plant isthe Melton Hill Reservoir. The projected long-range requirements for raw and
treated water for Y-12 National Security Complex is expected to be within the currently available
capacities of 26,497,800 L/day (7 MGD) for treated water and 20,819,700 L/day (5.5 MGD) for
raw water. Under the No Action - Status Quo Alternative, treated water usage at Y-12 averaged
15,950,000 L/day (4.2 MGD) or 479 million L/month (126 million gal/month).

3. Sanitary sewagefromY-12 flowsby gravity to the city of Oak Ridge Treatment Plant. The current
system capacity is approximately 5,678,100 L/day (1.5 MGD). A project initiated in the early
1990sto upgradethe Y -12 sewer system operationsand correct inflow infiltration problemsisnow
complete and the system isfunctioning efficiently. The No Action - Status Quo Alternative usage
is approximately 2,880,000 L/day (0.76 MGD). The current capacity is adequate for projected
long-term use through 2010.

4, Demineralized water is used to support various processes at Y-12 that require high-purity water.
A central system located in and adjacent to Building 9404-18 would continue to serve the entire
plant through adistribution piping system. Thesystemincludesfour mixed-bed-typedemineralizer
units, each capable of delivering 545,090 L/day (144,000 gal/day) of water. The system aso
includes three storage tanks: one with a 113,560-L (30,000-gal) capacity and two with 75,700-L
(20,000-gal) capacity each. The No Action - Status Quo Alternative usageis approximately 7,400
L/day (1,955 gal/day). The projected long-range requirements for demineralized water through
2010 are expected to be within available capacity of the current system.

5. The Y-12 National Security Complex would continue to use natural gas and coal to fuel process
furnaces and steam generation and natural gas for laboratory needs. Natural gas requirementsfor
the next 10 years are projected to be within currently available capacity. Approximately
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3,965,000 m?3 (140 million scf) of natural gas and 81,000 t (89,300 T) of coal would be used
annually through 2010. The No Action - Status Quo Alternative usage of natural gas was
2,750,000 m? (97 million scf) while coal usage was 64,350 t (71,000 T).

Plant and instrument air would continue to be supplied by compressors and air-drying equipment
located throughout Y-12. The total installed compressor capacity is approximately 386,968,100
m3/yr (13,700 million scf/yr), while the average usage is approximately 200,925,740 m3/yr (7,100
million scf/yr). Plant and instrument air requirements for the next 10 years under the No Action -
Planning Basis Operations Alternative are projected to be within currently available capacity. The
No Action - Status Quo Alternative usage is approximately 156,000,000 m3/yr (5,500 million
scflyr).

Industrial gases (argon, helium, hydrogen, nitrogen, and oxygen) would continue to be delivered
by truck to storage and distribution facilities at Y-12. The storage and use of industrial gasesto
support Y-12 operations is expected to continue at current levels through 2010. The storage
capacity for argonis 116,350 L (30,737 gal), equivalent to approximately 396,270 m2 (3.4 million
scf) of gas. Total capacity of distributionis 13,395,040 m3/yr (473 million scf/yr) or approximately
26 million scf/month.

Helium storage capacity is 4,530 m3 (160,000 scf) with an additional 1,020 m? (36,000 scf) of
emergency standby storage. TheNo Action - StatusQuo Alternative helium usageisapproximately
63,150 m3/yr (2,230,000 scf/yr). Hydrogen storage capacity is 2,550 m3 (90,000 scf). The No
Action - Status Quo Alternative hydrogen usage is approximately 8,774 md3/yr (310,000 scf/yr).

The Y-12 nitrogen supply system consists of five liquid-nitrogen storage tanks, a bank of
atmosphere vaporizers, a steam-to-nitrogen vaporizer, and hot-water vaporizers. Nitrogen use at
theY-12 National Security Complex under the No Action - Status Quo Alternativeis 5,465,000 m?3
(193 million scf).

TheY-12 oxygen supply system consists of one 25, 890 m? (914,460 scf) vacuum insul ated storage
tank for liquid oxygen. Distribution capacity is 1,438,720 m3/yr (49.2 million scf/yr). The No
Action- Status Quo Alternative usageisapproximately 94,000 m3 (3.3 million scf). Averageannual
oxygen consumption ranges from 84,950 m?3 to 113,260 m3 ( 3 to 4 million scf).

Electrical power would continueto be distributed throughout the Y -12 National Security Complex
using existing 161-kV feeder lines and distribution substations. The total installed transformer
capacity at Y-12 is approximately 400 MVA. The Y-12 load during the 1990s averaged
approximately 44 MV A. Projected electrical power requirementsfor Y-12 under the No Action -
Planning Basis Operations Alternative are 565,710 MWhr/yr over the next 10 years, an increase
of 207,810 MWhr/yr from the No Action - Status Quo Alternative levels.

Telecommunications systems within the Y-12 National Security Complex include the Oak Ridge
I ntegrated CommunicationsNetwork, the Cable Television Network, theunclassified Y-12 Intrasite
Network, and the classified Y -12 Defense Programs Network. Under the No Action, Y-12 would
continue to use the existing telecommuni cations systems. The existing networks are sufficient for
near-term needs. Updating the networks systems would be reviewed as necessary based on
technology advances and Y -12 requirements.

Stockpile Management Restructuring Initiative. The Stockpile Management Restructuring Initiative
proj ect supportsthe plan for downsizing Y -12 consistent with the future secondary and case manufacturing
mission defined by the SSM PEIS and ROD. No new facilities were analyzed at Y -12 to support the DP
national security missionsinthe SSM PEIS. Theconstruction, operation, emissions, employment, and waste
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management data of the downsizing and building upgrades of the DP weaponsmission at Y -12 are detailed
in the SSM PEIS Section 3.4.4.2 and Appendix A.3.2.

The purpose of the Stockpile Management Restructuring Initiative project is to assist in preparing the
Y-12 Nationa Security Complex for the future production mission requirements for nuclear weapon
secondaries, case components and other miscellaneous components, as well as providing a smaller, more
cost-effective production size.

Theongoing downsizing task, whichisincluded under the No Action - Status Quo Alternativeisto minimize
the number of major buildings required while maintaining the capability to perform the DP production
mission. Figure3.2.2-6 showsthe buildingsaffected by the Stockpile Management Restructuring Initiative.
The project utilizes previous production consolidation activities started in the early 1990s and continues
these efforts by consolidating and downsizing additional production operationsinto aminimum number of
major buildings. The consolidation and downsizing of these facilities are as follows:

e Consolidating enriched uranium machining in Building 9215

» Placing Building 9201-5 machine shop in active status to maintain production machining capability

» Installing a depleted uranium sawing facility in Building 9212 to handle surge production as well as
centralizing depleted uranium operations and providing a furnace for dismantled weapon material
consolidation

»  Refurbishing two vacuum induction furnaces in Building 9998

» Relocating the ceramic machining function out of Building 9201-5 to a smaller capacity operation in
Building 9204-2 to enable the transition of Building 9201-5 for surplus

» The materia phenomena upgrades originally defined for the Stockpile Management Restructuring
Initiative were postponed and aplan was being developed for al Y-12 DPfacilities. Implementation of
this plan when completed may require major upgrades.

The Stockpile Management Restructuring Initiative project has been covered under NEPA by existing,
approved Categorical Exclusion.
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3.2.2.2 Waste Management

Radioactive and hazardous waste has been generated at Y -12 by the processing and storage of enriched and
depleted uranium, lithium compounds, and other materials, the weapons manufacturing and
assembly/disassembly mission; and the nondefense-related activities associated with the environmental
restoration, nondefense R&D, and Work-for-Others Programs. As DOE missions have changed, an
increasi ng volume of waste hasbeen generated through theenvironmental restoration activitiesat Y-12. This
increase is expected to continue into the future.

In addition to the Environmental Management Waste Management Facility described in this section that
is included under the No Action - Planning Basis Operations Alternative, the following ongoing waste
management activities would continue at Y-12:

* Providing LLW and mixed waste treatment and storage capabilities to the Y-12 generators
»  Storing and/or treating hazardous waste
»  Storing hazardous waste pending off-site shipment for treatment, storage, and/or disposal

» Storing mixed waste awaiting treatment or disposal, treatment at Y-12, or shipping to another ORR
facility for treatment or disposal

» Continuing closure of inactive waste sites, as planned

» Storing PCB waste, pending off-site shipment for treatment, storage, and/or disposal
* Providing disposal capability for on-site generated, solid nonhazardous waste

»  Continuing the Waste Minimization/Pollution Prevention Program

Environmental Management Waste M anagement Facility

DOE' s Office of Environmental Management will construct and operate an on-site waste disposal facility
for CERCLA waste expected to be generated by cleanup of the ORR and associated sites. The new disposal
facility would be located in West Bear Creek Valley within the Y-12 SWEIS area of analysis and would
requirethe clearing of 26 - 39 ha(64 - 98 acres). The permanent commitment of land for thisfacility would
be 9 - 23.5 ha (22-58 acres).

Detailed information on the Environmenta Management Waste Management Facility and potential
construction and operation impacts can be reviewed in the remedial investigation/feasibility study (RI/FS)
(DOE 1998a), its addendum (DOE 1998d), and proposed plan (DOE 1999a). The ROD (DOE 1999i)
selecting the proposed remedy (construction and operation of the Environmental Management Waste
Management Facility at Y-12) was published in November 1999. The TDEC and EPA are still reviewing
the final design for the Environmental Management Waste Management Facility. Asaresult, some of the
data present in this section of the SWEIS may change.

Design elements of the Environmental M anagement Waste Management Facility include site development,
the above-ground engineered disposal cell, and support facilities. The total disposal cell capacity is
273,000 m3 (357,000 yd®) for the low-end conceptual design and 1.3 million m3 (1.7 million yd?® ) for the
high-end design.
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Site Development. The following development actions would prepare the site for construction of the
disposal facility. Theexisting east-west trending 13.8-kV overhead electrictransmission lineswouldrequire
rel ocation to the south before significant mobilization for construction. Water, electricity, telephonelines,
and sanitary waste facilities (septic system or collection tanks) would be established onsite.

Trees would be removed from the construction, spoils, and borrow areas as required. Topsoil would be
removed and stored, and the facility site and borrow area would be prepared for construction activities.
Fences and gates would be installed to restrict the controlled area site. Site development actions would be
performed to minimize environmental impacts. Existing gravel roadswould be upgraded, new gravel roads
would be constructed between the borrow area and the disposal facility (as required), and temporary roads
and the staging areawould be developed. Detention basins and runoff control ditcheswould be constructed
to prevent run-on and protect streams from construction activities (Figure 3.2.2—7).

Disposal Facility. Thedisposal facility conceptual designincludesaclean-fill perimeter dike; a3 m (10 ft)
geologic buffer below a 2-m (6-ft)-thick multilayer base liner system consisting of primary and secondary
geosynthetic membranes and clay liners, primary and secondary |eachate collection/detection systems, and
a protective soil layer; a5-m (16-ft)-thick multilayer cap consisting of alow-permeability liner, aflexible
geomembrane, a drainage layer, a biointrusion layer, and a soil/rock matrix cover (Figure 3.2.2-8). A
detailed description of each of these disposal cell components can be reviewed in the Remedial
Investigation/Feasibility Study for the Disposal of Oak Ridge Reservation Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 Waste (DOE 1998a).

Support Facilities. A support area and an exclusion area would be established within the fenced control
areaof thedisposal facility. Theconceptual design for the support areaincludestruck scales, an office area,
employeeand visitor parking area, and aguard station at themain gate. Anemployeefacility would connect
the exclusion area to the support area and would include personnel showers, bathrooms, monitoring and
decontamination equipment, and a break area. Water from showers and toilet facilities would go to aseptic
tank and drain field or to a collection tank for disposal at a wastewater treatment plant.

Waste operations would be conducted in the exclusion area, which would be assumed to be contaminated
during operations. Any personnel, equipment, vehicles, or containers leaving the exclusion areawould be
monitored and, if necessary, decontaminated. Clothing worn in the exclusion area would be washed or
packaged for disposal. Water from the washers would go to a decontamination tank. An enclosed
decontamination facility with a collection sump and pump and high-pressure water spray equipment would
be available to inspect and decontaminate vehicles, equipment, and containers. Decontamination water
collected in the sump would be pumped to the decontamination tank. The tank would be emptied, as needed,
and decontamination water would betransported by tanker truck to the ETTP Central Neutralization Facility
or used for dust control in the exclusion area.

An equipment storage, maintenance, and fueling area would be constructed in the exclusion area for use
during operations. A waste staging area inside the exclusion area would serve as atemporary storage area
for incoming waste. This areawould be used if the rate of incoming waste deliveries exceeds the rate of
waste placement in the disposal facility, as could occur during inclement weather. A covered storage area
would be included in the staging area.

Existing groundwater monitoring wells would be used, where possible, and additional groundwater
monitoring wellswould beinstalled asneeded. Air monitoring equipment would beinstalled for use during
construction and operations.
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Project Borrow Area. A largevolume of clay-rich soil would be needed from aborrow areain thevicinity
of thedisposal facility for construction of thegeologic buffer, baseliner, temporary coversduring operations,
and cap. Based on the results of the Environmental Restoration Soil Borrow Area Ste Selection Study for
the Remediation of Lower East Fork Poplar Creek Floodplain Soils (DOE 1994b), the Y-12 West End
Borrow Area contains a suitable volume and quality of material to meet the construction needs for the
disposal unit. This facility is located on Chestnut Ridge, immediately south of Bear Creek Road and
approximately 0.62 km (1 mi) east of SR 95. The Y-12 West End Borrow Areawould be expanded from its
current areaof 7.1 ha(17.5 acres) to between 12 and 15 ha (29 and 36 acres), depending on the waste volume
scenario. Thiswould represent an increase of between 4.8 and 7.3 ha(11.8 and 18 acres). Figure 3.2.2-9
shows the Y-12 West End Borrow Area, including the areas projected to be impacted by excavation of fill
for construction of the low- and high-end design facilities.

Construction

Construction activities for the disposal facility would include site devel opment, disposal cell construction,
construction of support facilities, capping, and closure. The disposal cell would be constructed in phases
consistent with waste generation schedules. The conceptual schedule assumes that the disposal facility
would be constructed and operated in two phases for the high-end scenario with the first phase of
construction for the high-end scenario approximating the total low-end volume capacity. Disposal would
begin once construction of the Phase | areawas complete. An interim cap would be placed over the Phase
| area as soon as that portion of the cell wasfilled. Phase |l construction would be completed and this area
would be ready to accept waste concurrent with interim capping of the Phase | area.

For the conceptual high-end scenario construction schedul e, Phase |l wouldinclude construction of all support
facilitiesand that portion of the clean-fill dike, liner, and leachate systemsto allow receipt of approximately
30-35 percent of the planned waste capacity. Phase | would include compl ete site clearing and preparation,
and the construction of security fences, accessroads, theleachate coll ection tanks, sediment detention basins
B and C, and other necessary support facilities. A small dikewould be constructed to delineate the boundary
between the two phases and separate contact runoff (i.e., the rainfall that potentially contacts waste) from
noncontact runoff. The clean-fill dike would be left open facing Phase Il construction.

Phase Il would involve construction of the remainder of the clean-fill dike, liner, leachate system, and
sediment detention basin A. Construction of this phase would likely take two to three years. Phase ||
construction would follow Phase | construction during placement of waste in the completed Phase | area.
During this period, vehicles hauling waste and fill material would use the same site access road. Once on-
site, fill traffic and waste traffic would use separate routes. Installation of the final cover for the entire cell
would occur during closure of Phase 1.

Operations and Waste Placement

Operational scenarios would be different for the low-end and high-end waste volumes. Under the low-end
scenario, most of the candidate waste volumeswoul d be generated by FY 2009. Becauseit would not be cost-
effective to operate the disposal facility for the small volumes generated after that date, operations would
discontinue after FY 2009 and the facility would be closed by FY 2011. Candidate wastes generated after
operations cease would be shipped to off-site facilities. Long-term surveillance and maintenance (S& M)
would continue indefinitely. For the high-end volume scenario, on-site disposal operations are assumed to
continue through FY 2030. Closurewould be completedin FY 2033 and activeinstitutional controlswould
continue indefinitely.
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The operations phase would consist of waste acceptance and inspections, placement of wastes into the
disposal cell, decontamination of waste containers and transport vehicles, and maintenance of the disposal
facility. Facility maintenance would include providing daily cover over the emplaced waste, leachate
collection and management, equipment maintenance, support facility maintenance (e.g., roads, buildings),
and record keeping.

The facility would have temporary storage capacity to accommodate disposal requirements or accept
deliveries during inclement weather when waste placement operationsare curtailed. Thetemporary storage
capacity would include a 1,858 m?2 (20,000 ft?) covered storage building capable of housing approximately
612 m3 (800 yd?) of packaged waste.

To ensure that waste received at the disposal facility could be properly handled, the physical form of waste
would be restricted. Bulk waste containing debris no larger than 20 cm (8 in) in any dimension would be
handled and compacted inthedisposal cell with standard earth-moving equipment. Largedebris(i.e., debris
with any dimension larger than 20 cm [8 in]), containers, and solidified waste could be accepted if special
handling arrangementsweremade. Limitationson|arge debriswould be devel oped to minimizevoid spaces
inthedisposal cell and prevent damageto theliner system. Appropriately sized, solidified wastein theform
of slabswould be accepted. No free liquids would be permitted.

Wastes would be transported in closed trucks or by truck in large containers (e.g., intermodals) or discrete
packaging such as B-25 boxes, drums, and bags. Bulk wastein theform of soil, debris, miscellaneous solids,
and stabilized sediment/sludge shipped in closed dump trucks and self-dumping large containersis expected
to compose the largest portion of waste received at the disposal facility, although equipment for unloading
anumber of different types of transport vehicles and containers would be available.

Trucks carrying waste would enter the facility via the waste traffic access road and proceed to the truck
scale/acceptance facility. The trucks would be weighed, waste manifests would be verified, and waste
packages would be inspected. The trucks would then proceed into the disposal facility.

Within the disposal facility, active 30 by 30 m (100 by 100 ft) working faces would be prepared to receive
waste. The 0.3-m (1-ft)-thick protective soil layer placed over the geotextile during construction would be
removed as needed and replaced with sand or gravel before the placement of wastein thefirst lift. Removal
of aportion of the soil layer would allow drainage of precipitation into the leachate collection system. Itis
assumed that only one or two faceswould be active and other faceswould have temporary coversto provide
containment and shielding and reduce infiltration. If more accurate waste generation data indicate that
exposures would be acceptable, additional faces could be opened during periods of high disposal rates or
when segregation of incoming waste streamsisappropriate. Segregation of incompatiblewastesisassumed
to be unnecessary because wastes would be treated to land disposal restrictions (LDRS). Segregation for
other purposes may be desirable but is not expected to affect productivity.

Flatbed trucks carrying discrete, smaller containers such as B-25 boxes and drumswould be off-loaded onto
amobiledock inthecell. Large containerswould be emptied directly into theworking cell. After depositing
the wastes, the containers and trucks would be decontaminated before leaving the disposal cell. Before
leaving the waste staging area and entering the uncontrolled area, trucks and containers would be checked
at the vehicle and waste container monitoring/decontamination facility and decontaminated again, as
required.

Bulk waste would be placed in 0.3-m (1-ft) lifts and compacted. Debris and containers would be placed to
minimize possi ble damageto the geotextile layer and to minimize void spaces after backfilling. Void spaces
in the disposed waste would be filled with waste soil, clean soil, or flowablefill (e.g., low-strength grout).
A cover made of soil or foam would be placed over the cell following each day’ s operations and would be
removed from the active cell before placement of the next layer of waste. This cover would prevent
precipitation from contacting the waste and reduce fugitive emissions.
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A berm would separate the working face of the cell from completed cellsand those areas of the cell that have
yettoreceivewaste. Thisbermwould segregate collected preci pitation that hasnot contacted di sposed waste
from collected precipitation that is potentially contaminated because of contact with waste. Precipitation
accumulating in the working cells would infiltrate into the leachate collection system. Precipitation
accumulating in the unused portion of the cell would be collected in atemporary sump or basin and pumped
to one of the sediment detention basins south of the facility. Leachate would be pumped from collection
sumps located outside the cell to collection tanks south of the cell for storage. During peak leachate
generation, upto six 18,927-L (5,000-gal) tanker truck loads per day would be required to transport |eachate
fromthe collection sumpsto the ETTP Central Neutralization Facility or other wastewater treatment facility
on ORR.

After storm events, the detention basins would be inspected. The basins would be excavated to original
design grade when 60 percent of the capacity isfilled with sediment. The sediment would be hauled to a
sanitary or construction landfill on ORR.

Closure

For the high-end scenario, Phase| disposal operationsand Phasell construction of the geol ogic buffer, clean-
fill dike, and liner should be near completion at the same time. When Phase 11 disposal operations start,
installation of the final cover on Phase | could begin.

Closure activities would include removal of |eachate storage tanks (after collection volumes diminish) and
other support facilities and placement of contaminated mediainto the disposal cell, installation of the final
cover, and site restoration. Restoration could include removal of the sediment ponds, replacement of
wetlands if necessary, and grading and seeding the disturbed areas outside the disposal cell to restore the
area.

Deed restrictions would prohibit residential use of the property, construction of any facilities that could
damage the cover, or installation of groundwater extraction wells (for purposes other than monitoring).
These deed restrictionswould al so identify other administrative control s necessary to protect the public and
theintegrity of the disposal cell and would be attached to the deed description and filed with the appropriate
local governmental authority.

Post-Closure Care

During devel opment of the support facilities, monitoring of thedisposal facility anditsenvironswould begin
assoonasmonitoring facilitieswereinstalled. Historicinformationand resultsfrom pre-disposal monitoring
would be used to develop a baseline for comparison with post-operation monitoring results. S&M and
monitoring would be performed for an indefinite period after facility closure. These activities and the
associated reporting requirements would be conducted in accordance with approved facility-specific S&M
and monitoring plans.

Surveillance. Anintegral part of post-closure careis surveillance and site inspection. The site would be
inspected to verify adequate performance of the containment features installed and to aert DOE and
regulatory agencies of any potential problems. Theinspectionswould providean early warning that specific
elements may need more careful evaluation and monitoring.

During thefirst year of operation, one or two inspections could be performed immediately after high rainfall
events to verify the effectiveness of water retention and transport systems and the accuracy of the
performance predictions. Additional data should be collected after significant events such as storm events
of a 5-year intensity or greater. In the first 5 years after closure, inspections could be performed more
frequently thaninlater yearsto evaluate seasonal effectson operation of thesystems. Certain elements, such
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as disposal-cell stahility, may require more frequent inspections. The timing of the inspections could be
determined after evaluation of thefirst year’ s seasonal resultsto provide the most useful information. After
the fifth year and upon completion of the first CERCLA 5-year review, inspection frequency could be
adjusted as appropriate.

Maintenance. Post-closure maintenance activitieswould include the clearing of uncontrolled plant growth
from the disposal-cell crest and side slopes; clearing, repair, and realignment of surface water transport
structures; inspection, emptying, and maintenance of the leachate collection/detection system; replacement
of signs; reestablishment of survey monuments; and collection of piezometer data. Undesired plant growth
would be cleared annually for the period of activeinstitutional controls. Regrading, ditch realignment, fence
and sign repair, survey monument reestablishment, and other minor maintenance itemswould be conducted
based on surveillance findings.

Long-Term Maintenance. Long-term mediamonitoring (groundwater, surfacewater, air, and biota) would
be performed to detect rel easesfrom the disposal cell. A groundwater monitoring system with wellslocated
upgradient and downgradient of the disposal cell would be sampled annually to monitor containment
concentrations and determine whether there have been contaminant releases from the disposal cell.
Continued monitoring would support 5-year reviews under CERCLA [40 CFR 300.430f(4)V]. Thesurface
water downstream from the disposal cell would be monitored during operation of the facility and through
post-closure care in support of 5-year CERCLA reviews.

3.2.2.3 Environmental Restoration

Environmental Restoration activities would continue in the form of characterization and remediation of
contaminated areas or facilities. Environmental Restoration is not considered a land use, but an activity
necessary for reuseor disposition of land and facilities. The Environmental Restoration projectsat Y-12 that
would continue under the No Action - Planning Basis Operation Alternative include:

Decontamination and Decommissioning Facilities

Upper East Fork Poplar Creek Actions

Upper East Fork Poplar Creek East End Volatile Organic Compound (VOC) Plumes
Upper East Fork Poplar Creek West End Mercury Area Remediation
Groundwater/Surface Water Actions

Soils/Sediments Contamination Reduction Actions

»  Soils/Sediments Remediation Actions

3.2.2.4 Nuclear Nonproliferation and National Security

TheNoAction- Planning BasisOperationsAlternativewoul d al soinclude continued down-blending of small
guantities (kg/year) of HEU to various degrees of enriched uranium by blending HEU with depleted or
natural uranium in Building 9212. The product would be metal or oxide used in various reactor programs,
weapons programs, and for multiple uranium supply ordersto DOE customers.

Y-12 would continue to support ongoing NN programs, operations and activities under the No Action -
Planning Basis Operations Alternative. Ongoing and planned National Security Program Offices activities
include:

* Veification activities

» Bilateral treaty support

* |AEA interface activities related to uranium

e Support activities pertaining to all National Security Nuclear Nonproliferation Programs
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3.2.25 Nuclear Energy, Science and Technology

Under the No Action - Planning Basis Operations Alternative, DOE would continueto host existing projects
and program activitiesof Nuclear Energy, Scienceand Technology at |evel snot exceeding those of therecent
past.

3.2.2.6 Nondefense Research and Development Program

Y-12 would continue supporting ongoing program operations. Ongoing and planned nondefense R& D
operations and activities at Y-12 that would continue under the No Action - Planning Basis Operations
Alternative include:

* National Environmental Research Park Program Activities

* ORNL General Research and Support Activities

* ORNL Engineering Technology Division Activities

* ORNL Fusion Energy Division Activities

* ORNL Biology and Environmental Research Program Activities

Onenew Nondefense Research and Devel opment Programinitiativeincluded under theNo Action - Planning
Basis Operations Alternative is the Field Research Center associated with the DOE NABIR Program. The
NABIR Program is a basic research program designed to increase the understanding of fundamental
biogeochemical processes that would allow the use of bioremediation approaches for cleaning up DOE’s
contaminated site. Because subsurface hydrogeologic and geochemical conditions at contaminated DOE
sites cannot easily be duplicated in alaboratory, the Office of Science needsafield siteto alow laboratory
research results to be field-tested on a small scale in a controlled outdoor setting.

The Office of Biological and Environmental Research, within the Office of Science, is adding a Field
Research Center component to the existing NABIR Program at Y-12, which was analyzed at ORNL (ORNL
1999). DOE has prepared an EA for the project (DOE/EA-1196, DOE 2000b) and issued aFONSI on April
18, 2000, which provides a description of the proposed action, aternatives, and potential impacts. A
summary of the project is presented here. ThefieldResearch Center activities are proceding independant of
the Y-12 SWEIS proposed actions and alternatives.

TheY-12 Field Research Center siteincludesa98 ha (243 acre) previously disturbed contaminated areaand
a163-ha (440-acre) background area. The contaminated area will be used for conducting experiments on
contaminated groundwater and subsurface sediments. The background areaprovidesfor comparison studies
in an uncontaminated area and is outside the Y-12 SWEIS anaysis area shown in Figure 3.2.2—1. The
contaminated areaand background areaislocated in Bear Creek Valley. Bear Creek Valley isapproximately
16 km (10 mi) long and extends from the eastern end of the Y-12 Site to the Clinch River on thewest. Bear
Creek is atributary to East Fork Poplar Creek (EFPC), which drains into the Clinch River at the ETTP.
Except for the extreme eastern end of the contaminated area of the Field Research Center, the areaisoutside
any security fences, adjacent to public use roads, but protected from unwarranted passersby. Initially, test
plots of lessthan 0.4 ha (1 acre) will be constructed in proximity to the S-3 Ponds Site Parking Lot (Figure
3.2.2-10).

325



Final Y-12 SVEIS

FIGURE 3.2.2-10.—L ocations of the Background Area and the I nitial Test Plots within the Field
Research Center (FRC), Contaminated Area at Y-12.

3-26



Description of Proposed Action and Alternatives

A CERCLA Remedial Investigation Report was completed on the Bear Creek Valley in 1997 (DOE 1997a).
Thereport provided asignificant amount of characterization dataon the S-3 Ponds Site aswell asother areas
of the Bear Creek Valey. The contaminated and background areas will serve as the primary field site for
small-scale basic bioremediation research activities. The types of activities that could occur at the Field
Research Center can be categorized into passive and active site characterization, obtaining research-quality
samples, and in-situ research. Because the activities at the Field Research Center will be undertaken in an
area limited to less than an acre and a depth of 23 m (75 ft), the scale of research activities would be
considered small.

Passive subsurface characterization activities are described as nonintrusive (e.g., ground penetrating radar,
electromagnetics, and resistivity) andintrusive (e.g., seismictomography, direct push penetrometer, creation
and use of injection/extraction wells). Active characterization can be defined as the addition of some
substance (e.g., air, nontoxic chemical tracers such asbromide, or agastracer such ashelium or neon) to the
subsurface under controlled conditions. These active characterization studies will allow the NABIR
investigatorsto better understand the hydraulic propertiesof the subsurface, provideadetail ed understanding
of groundwater flow paths and the speed at which groundwater and other substances might move through
the agquifer, and could assist in determining additional chemical and physical properties of an aquifer.

The Field Research Center will be a primary source for groundwater and sediment samples for NABIR
investigations. Groundwater will be sampled by pumping water from existing wells or by installing new
wells. Approximately 200 groundwater samples per year would be expected. Thesewould besmall quantity
samples, approximately 1 L (0.264 gal) each and totaling lessthan 76,000 L (20,000 gal) per year, and would
not change the groundwater flow rates or availability of groundwater. Approximately 600 core samples of
sediments would be taken over the 10-year life of the proposed Field Research Center through the use of a
drill rig or split-spoon sampler. Again, the sediment samples will be small in volume (approximately less
than 1 m3) (35.31 ft3) and the drilling holes will be backfilled when no longer needed.

Collection and transportation of samples within the boundaries of the Y-12 Site will follow existing DOE
proceduresand meet all ES& H requirements. Samplescould be shipped of f-sitetoresearchersat universities
and commercial |aboratories. Any shipment of hazardous materialsto or from the Field Research Center will
follow U.S. Department of Transportation (DOT) Hazardous Materials Regulations.

Approximately 40 in-situ research activities will be conducted over the 10-year life of the proposed Field
Research Center. Two types of in-situ activities are proposed to take place: biostimulation and
bi caugmentation.

Biostimulation would involve introducing substances into the subsurface to stimulate naturally occurring
microorganisms in-situ to bioaccumulate or transform a heavy metal or radionuclide. Biostimulation
activitiesmight include (1) injection of electron donors or €l ectron acceptorsto change part of the chemical
environment of the subsurface so that it is more favorable for microbial activity or growth, (2) injection of
gases or nutrients to stimulate the growth of selected microorganisms, (3) injection of chelatorsto test the
extent of contaminate mobilization, or (4) injection of surfactant to reduce the toxicity of a specific
contaminant to microorganisms.

Bioaugmentation wouldinvolvetheinjection of additional microorganisms(either native or non-native) into
the subsurface to either bioaccumulate heavy metals or radionuclides, or transform them such that they
become less toxic or less mobile in the subsurface.

With the exception of the placement of temporary work/sample preparation trailers at the test plots, no new
construction is involved with the operation of the Field Research Center. Existing utilities will be used.
Heavy equipment (e.g., drill rigs, brush hogs, augers) will be used when necessary for site clearing prior to
conducting research at the background or contaminated sites. The equipment will used for short periods of
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time. Best management practices and all applicable rules and regulations will be followed during the use
of equipment.

3.22.7  Work-for-Others Program

The Work-for-Others Program and the National Prototyping Center are hosted by DOE and include the
shared use of certain facilities and resources at Y-12. Under the No Action - Planning Basis Operations
Alternative, DOE would continue to host the projects and activities of other Federal agencies, foreign
governments, and other countries at activity levels not exceeding those of the historic past. The Work-for-
Others Program was not affected by the 1994 stand-down of Y-12 DP mission activities.

3.22.8 Technology Transfer Program

The Technology Transfer Program, hosted by DOE, hasagoal to apply unique expertise, initially devel oped
for highly specialized military purposes, to awide range of manufacturing situations to support expansion
of the capabilitiesof the U.S. industrial base. Under the No Action - Planning Basis Operations Alternative,
DOE would continue to host the projects and activities of the Technology Transfer Program at levels not
exceeding those of the historic past. The Technology Transfer Program was not affected by the 1994 stand-
down of Y-12 DP mission activities.

Technology Transfer activities that would be expected to continue include the following:

* Predictive Maintenance
»  Computer-aided Design/M anufacturing/Engineering/Specific Technologies
* Manufacturing and Inspection Technologies

3.23 Alternative2 (NoAction - Planning BasisOper ationsAlter native PlusHEU StorageMission
Alternatives)

This alternative includes the No Action - Planning Basis Operations Alternative plus a New HEU Storage
Mission Facility. Therearetwo proposed optionsfor the HEU Storage Mission at Y-12: (1) construct anew
HEU Materials Facility at one of two potential candidate sites, and (2) construct an upgrade expansion to
existing Building 9215. The preferred option is to construct and operate the new HEU Materials Facility,
whichwould enable Y -12 to continueto safely and securely store Categories| and |1 HEU, including canned
subassemblies that contain HEU; HEU in metal and oxide form in cans that is part of the strategic reserve
or excess inventories. Scrap material that contains HEU awaiting recovery (Central Scrap Management
Office scrap metal, oxides and other miscellaneous compounds that are being returned from other DOE
facilitiesand university programs) will bestoredinexisting facilitiesuntil reprocessed to an acceptableform.
A discussion of each of the options and the candidate sites for the proposed new HEU Materials Facility is
provided in the following sections.

3.2.3.1 Alternative 1B (No Action - Planning Basis Operations Alternative)

Under the No Action - Planning Basis Operations Alternative, the HEU Materials Facility would not be
constructed. The Y-12 National Security Complex would continue to use the existing storage facilities
(Buildings 9204-2, 9204-2E, 9204-4, 9215, 9720-5, 9206, and 9998) to perform the HEU Storage Mission
and meet DOE requirements. Appendix A.4 gives adetailed description of these buildings. Most of these
facilities have been constructed for HEU storage by building vault space within existing buildings or as
appendages to buildings. The existing storage facilities rely upon an appropriate mix of both physical,
engineered, and administrative controls to safely and securely store HEU. Some of the buildings in which
storage facilities are located have been identified as not meeting current DOE standards for natural
phenomenaevents(e.g., tornado and sei smic occurrences). Althoughthefacilitiesnow used for HEU storage
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provide sufficient space for current and near-term future national security needs, they do so at increasingly
greater difficulty and costs associated with meeting DOE, design, ES&H, and security requirements.

3.2.3.2 Alternative 2A (No Action - Planning Basis Operations Alter native Plus Construct and Operate
a New HEU Materials Facility)

This section includes a description of the proposed new HEU Materials Facility, its construction and
operation, the candidate sites for the facility, and infrastructure requirements. The new HEU Materials
Facility would replace the use of the existing storage vaults and facilities located within existing Y-12
buildings as described in Section 3.2.2.1. The Category | and || HEU materialsin storage facilities located
in Building 9720-5, 9204-2E, 9204-2, 9998, 9215, 9206, and 9204-4 would be consolidated in the new HEU
Materials Facility. All operations associated with HEU storage, including transport and receiving, would be
transferred to the new HEU Materials Facility. Existing storage facilitieswould beused for other activities
or declared surplus and turned over to EM for D& D, based on aformal transition process review described
in Appendix A.1.2. D&D estimated wastes volumes are provided in Section 5.11.2 of this document.

HEU Materials Facility Description

The proposed HEU Materials Facility would be a single structure with atotal footprint of approximately
12,077 nm? (130,000 ft3). The HEU Materials Facility would be used for long-term storage of Categories |
and Il HEU that isnot “in process.” In process HEU is material that isactually being used in manufacturing
and istied up in equipment or being handled within manufacturing facilities or part of processing activities.
The new facility would provide the capacity to store approximately 14,000 cans and 14,000 drums (208-L
[55-gal] equivalents) of HEU, asurge capacity areafor an additional 4,000 drums, and a storage area for
material currently under international safeguards. Thefacility would be covered by an earthen berm. Figure
3.2.3-1 shows an artist’ s rendering of the proposed HEU Materials Facility.

The design of the HEU Materials Facility would meet Y-12 Conduct of Operations and Integrated Safety
M anagement requirements; minimizethenumber of personnel required for operationsand security; and meet
DOE requirementsfor SNM accountability and control. Thedesign servicelife of the proposed new facility
would be50years. The HEU Materials Facility would be equipped with appropriately sized filtered heating,
ventilation, and air conditioning (HV AC) systems. These systemswould constitute avital component inthe
protection of workers, the public, and the environment. Whilethe facility would not have airborne uranium
emissions under routine operations, sensors would trigger a series of barriers to prevent the escape of
radioactive materials from within the HEU Materials Facility during an off-normal occurrence.

The material processing areas within the HEU Materials Facility would incorporate the appropriate use of
gloveboxes, inert atmosphere, negative air pressure, and other engineered controls, supported by
administrativecontrols, to protect thefacility workersfrom exposureto radiol ogical and hazardousmaterials.
Exhaust emissions for the facility would comply with the applicable Federal and state requirements. In
conjunction with other engineered containment measures at the container and storage vault levelsand with
supporting administrative controls, the ventilation system barriers would provide a layered system of
protection.

Other systems that would be included in the new HEU Materials Facility for facility operation and ES&H
protection include:

o Criticality Accident Alarm System

* Emergency Notification System

e Central Alarm System

» Fire Suppression Alarm Systems

» Telephone and public address system
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Classified and unclassified computer network

Personnel Monitoring System

Berm and other security-related sensors

Automated inventory system with continuous real -time monitoring

The HEU Materials Facility would provide secure docking for safeguard transports (SGTs) and safe-secure
trailers (SSTs) to ensure the secure, safe transfer of secondaries and other materials containing HEU. The
shipping and receiving docks at the HEU Materials Facility would accommodate the simultaneous |oading
and unloading of three SGTsor SSTs. A parking areafor an additional seven SGTsand/or SSTswould be
included within the facility site footprint. The docks and long-term parking areas would accommodate the
trailers and associated tractors. The dock parking area would have the electrical hookups required for the
SGTsand SSTs.

Separate confirmatory areaswould contain the equi pment necessary to perform material receipt verification
and nondestructive assay (NDA) of the materials received. Access to the storage and work areas in the
facility would be controlled and monitored using both active and passive technologica methods and
administrative controls. To further reduce operational costs, the new HEU Materials Facility would include
provisions for an enclosed and secure transit corridor. The corridor would connect the HEU Materials
Facility with potential future modernization projects such asthe Enriched Uranium Manufacturing Facility.
HEU storage practices would involve application of simple, rugged, easily maintained, state-of-the-art
technol ogiesand techniques. Theuseof ahorizontal drum-storage system that would placeindividual drums
on aseismically qualified, storage rack is being evaluated. The racks would be designed, fabricated, and
installed to meet the applicablerequirements specifiedin DOE-STD-1020-94, Natural Phenomena Hazards
Design and Evaluation Criteria for Department of Energy Facilities. All racks, which would have six
vertical storage locations, would include features to ensure that during a seismic event, drums/containers
would not become dislodged from their storagelocations. The system would requirethe use of aturret-mast
forklift to permit straight-in and straight-out aisle entrance and exit. In addition, thisforklift would also be
able to handle drums from either the | eft or right because of the ability to reverse the fork mechanism. A
guidance system would be installed to guide the forklift when operating in the storage aisle. Such asystem
would maximize storage space by eliminating the need for forklift turning space within the storage bays.

The can storage system being evaluated for use in the facility consists of a palletized rack storage system
which will have cavitiesto receive the cans. Each pallet would include aremovable, lockable metal cover.
Final decisions on storage systems would depend on the completion of a detailed nuclear criticality safety
analysis. Theimpact of the various storage systems and materials on workers and public health and safety
would be evaluated and would beincorporated inthefacility Preliminary and Final Safety Analysis Reports.

Design, site preparation, construction, and operational activities would be conducted in accordance with
applicableregulations, DOE Orders, national codes, and other requirementsidentified in Chapter 7, and the
reguirements established during preparation of the Preliminary Safety Analysis Report. Some elements of
the new HEU Materials Facility would be designed to meet natural phenomena PC-3 requirements (See
Glossary for definition of PC levels).

The preliminary schedulefor the project indicatesthat site preparation would begin in the second quarter of
FY 2002, with construction complete in FY 2006.

HEU Materials Facility Construction
Thecurrent HEU MaterialsFacility design callsfor asingle-story storage structure with reinforced concrete

floors, roofs, and walls. The entire facility would be surrounded and covered by an earthen berm of
compacted clay and rock riprap (see Figure 3.2.3-1). Thelast clay fill would be installed to create afinish
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dlope that would enable water to drain off to the west, north, and east sides of the berm. Oncethefinal clay
cap has been installed, the entire berm would receive alayer of gravel.

The structure’ s foundation would be concrete piers that are drilled down into the bedrock of the site, or a
thick concrete slab. To reduce the overall footprint of the structure, a precast-concrete crib retaining wall
would be constructed on the north and west sides of the proposed HEU Materials Facility. The
precast-concrete retaining wall would be 8 to 10 m (25 to 30 ft) high. A suitable foundation would be
provided for the crib wall. Double cells would be required because of the proposed height of the crib walls.
Crib walls would be backfilled with rock riprap.

Conventional construction techniqueswould be used to build the HEU Materials Facility. TDEC would be
included on all permitting and inspections during construction. Construction activitieswould be performed
in amanner that assures protection of the environment during the construction phase. Techniqueswould be
used to minimizethe generation of construction debristhat would requiredisposal. Disposal of construction
debris would be made in accordance with waste management requirements in properly permitted disposal
facilities. The extent and exact nature of such activities as site clearing, infrastructure improvements, and
support facility construction required would depend on the candidate site considered for the HEU Materias
Facility. Throughout the construction process stormwater management techniques, such as silt fences and
runoff diversion ditches, would be used to prevent erosion and potential water pollutantsfrom being washed
from the construction site during rainfall events.

As conceptually designed, about 4 ha (10 acres) of land would be required for the HEU Materials Facility.
Additional land area may be required to accommodate parking, access roads, and support structures
(e.g., security infrastructure requirements). Theactual amount of land required depends on the sel ected site.
During construction, about 0.8 ha (2 acres) of land would be required for aconstruction lay-down area. The
lay-down area would be located within or near the location designated for the facility. Following
construction, the lay-down areawould be restored to its pre-construction condition or incorporated into the
landscape or infrastructure support design of the site.

HEU Materials Facility Operation

Thefollowing discussion outlinesthe anticipated workflow for storage operationsin the proposed new HEU
MaterialsFacility. Storage operationsinthe new facility would replace existing HEU storage operationsfor
Categories | and Il as described in Section 3.2.2.1. Appropriate procedures to implement this workflow
would be developed after the final design is approved.

Drum Storage. Thefollowing list identifiesthe main operational stepsthat would beinvolved in handling
drums containing HEU materials.

e SST arrives at the loading dock

»  Shipping containers are offloaded and moved to the NDA and re-containerization area

» A transfer check is performed

*  Drums undergo nondestructive assay (NDA)

* HEU materials are placed in new containersif required

» Each drumisentered into the computerized tracking system and is assigned a rack location
» Each drumis moved by forklift to its assigned location in the storage area

» Each drumis connected to the automated inventory system

Canned Storage. The Continuous Automated Vault Inventory System (CAV1S), acomputerized inventory
and monitoring system, is being evaluated for use on those cans stored in the HEU Materials Facility. The
following list identifies the main operational steps that would be used in handling cans containing HEU
materials.
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e SST or in-plant transfer vehicle arrives at the loading dock

»  Shipping containers with cans are offloaded and moved to the NDA and re-containterization area

» A transfer check is performed

e Cansundergo NDA

e Cansare placed in the can pallets

e Each can and pallet is entered into the computerized tracking system and is assigned a rack location
» Each loaded pallet is moved by forklift to its assigned location in the storage area

» Each loaded pallet is connected to CAVIS and then activated

An operational consideration that must be accommodated is the need to operate both the existing HEU
storage facilities and the new HEU Materials Facility in parallel for approximately 1 year after the new
facility is certified operational. Thisdual operation period would also cover the transfer of materials from
the current storage facilities to the new facility. Such dual operation would result in a short-term increase
in personnel and operational costsbecause of the need to staff the new facility whilethe current facilitiesalso
remainin operation. When acurrently used storage facility isemptied of material (the material having been
transferred to the new facility), that facility would be eligible for reuse or shutdown.

HEU Materials Facility Candidate Sites
Site A

Site A for the proposed HEU Materials Facility isin the Y-12 West Portal Parking Lot, just north of Portal
16. Thissiteisoutsideof but adjacent to the existing Perimeter | ntrusion, Detection, and Assessment System
(PIDAYS). Figure 3.2.3-2 showsthe location of Site A relativeto other buildingsat Y-12. This West Portal
Parking Lot iscloseto the existing HEU processing complex and represents alarge level site with minimal
site preparation requirements.

Site A preparation involves site design, relocation of existing utilities (e.g., lights, towers, and underground
pipelines), construction of an additionto the PolarisParking L ot, extension of utilitiesto thennew facility site,
modifications to an existing portal, removal of nearby office trailers, and modification of a cooling tower.
The PIDAS would need to be extended to encompass this area after the HEU Materials Facility was
completed.
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Construction and Operation
Construction

Relocation of Utilities and Other Features. Site A would be cleared of electrical utilities that would
interfere with construction of the HEU Materials Facility. Pole-mounted lighting fixtures, public address
system speakers, and associated aerial cables would be removed. An overhead 13.8-kV yard feeder that
enters the parking ot from the south would be rerouted around the east side of the parking lot. Overhead
electrical servicesto aguard tower at the northeast corner of the parking lot would be removed and then the
tower would be demolished. A high-mast lighting tower located on the northern boundary of the parking lot
would be relocated to the north side of Bear Creek Road. Other electrical lines would be relocated as
appropriate to cross under the PIDAS. Services to office trailers scheduled for removal would be
disconnected.

A water line that passes under the proposed location of the vehicle gate for the new HEU Materials Facility
would be relocated to pass under the existing PIDAS at another point. Water service would be extended to
the new facility from the rel ocated water line. Another water line would also be rerouted under the PIDAS
from an existing water line just north of Building 9111. An abandoned water line on the north side of the
proposed facility site would be removed where it runs within the limits of the proposed project site, and
concrete caps would be placed on the end points. A polyvinyl chloride (PVC) sanitary sewer main would
be extended to the new facility from the current sanitary sewer system just west of Building 9703-11.

TheHEU MaterialsFacility storm sewer systemwouldincludeacomprehensivecollection systemthat would
tie into the existing system near the northeast corner of the project site. Storm sewer pipe would be
reinforced concrete and would be designed to collect a 100-year storm event. The storm sewer system along
Bear Creek Road would be designed to accommodate the simultaneous failure of the two 5.7 million L
(2.5 million gal) water tanks on the south side of Pine Ridge. Pipe sizes, number of catch basins, locations,
etc., would be a consideration of the design of the storm sewer system along Bear Creek Road.

Traffic Planning, PolarisParking L ot, and Construction Lay-Down Area. TheHEU Materials Facility
footprint and the alignment of the new PIDAS may require relocation of ashort stretch of Bear Creek Road
(Figure3.2.3-3). Early engineering studies show that thenew PIDA Swould infringe upon the southernmost
|ane of Bear Creek Road near the northwest corner of thesite. If so, an additional vehiclelanewould bebuilt
on the north side of the existing road. The new lane would be approximately 122 m (400 ft) long. Support
poles to the traffic light would be relocated northward. Up to 200 car spaces may be built to replace the
parking spaces lost when the proposed HEU Materials Facility is constructed on the existing West Portal
Parking Lot. These additional parking spaces would be an extension of the existing Polaris Parking Lot,
which is located on the north side of Bear Creek Road, just northwest of the HEU Materials Facility site
(seeFigure 3.2.3-3). A storm collection system featuring reinforced concrete pipe and curb and gutter catch
basinsand precast concrete head wall swould be designed for the new parking lot expansion. The new storm
sewer system would tie into the existing storm sewer system.

The construction staging areafor the HEU Materials Facility would occupy approximately 0.8 ha (2 acres)
of land and would be north of Bear Creek Road or at a site on the west end of Y-12. The site would be
sufficiently graded and developed to accommodate a number of temporary construction trailers, storage
buildings, and materials storage yards. The staging area would have electric power and potable water.
Sanitary service would be provided by PV C double-wall collection tanks, which would be pumped out as
needed. A smaller area 0.4 ha (1 acre) would be available for daily lay-down construction needs in the
adjacent parking lot west of Site A. Figure 3.2.3-3 shows the location of the two construction lay-down
areas.
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Utility Extension. Thecoolingand potablewater lines, electrical services, security systems, standby power,
and telephone systems would be extended under the existing PIDAS. All the utility services would be
extended from existing Y -12 services from within the Protected Area of Y-12. When completed, the new
HEU Materials Facility would have no overhead utilities.

Cooling Tower M odifications. A chilled water loop would beinstalled to support the new HEU Materials
Facility HVAC requirements. This also would require that the new cooling tower (Building 9409-24E) be
completed and brought on-line. Piping would be laid in accordance with all necessary safety and security
precautions. A chilled water booster pump and piping would be required in conjunction with the new chiller
cell. Return chilled water would be used as condenser water.

Removal of Office Trailers. Threeofficetrailersarelocated east of the West Portal Parking Lot. Personnel
would be relocated, and these trailers would be removed and salvaged. The utilitiesto these trailerswould
beremoved. Theareawherethesetrailersarelocated would be used for the approach road and new PIDAS
vehicle entrance to the HEU Materials Facility.

Remediate Construction Lay-Down Area. Once the construction of the HEU Materials Facility is
complete, the construction officetrailerswould beremoved and material lay-down areaswould bere-graded
and seeded after removal of any soil that may have become contaminated with construction-rel ated materials
such as diesel fuel.

Site Preparation and Facility Construction. Table 3.2.3-1 lists the construction resource requirements,
number of construction workers, and estimated waste generation of constructing the proposed facility on
Site A. Site preparation would follow the advanced work described above and would include any
excavation, filling, and grading needed to meet design requirements for an on-grade, reinforced concrete
structure. Preliminary testing of Site A has shown that the parking lot was partially built on top of afilled
area. The subsurface conditions encountered during testing vary widely acrossthe site and include existing
fill, residual silts, and weathered shale. Bedrock dips acrossthe site at an angle of approximately 45 degrees
asindicated by the auger refusal depths that ranged from 6 to 18 m (20 to 60 ft) below grade. Additional
detailed testing would be conducted to fully characterize site geology, hydrology, and soil compaction, as
well asto sampl efor radioactive contamination, mercury, and other material sof concern before construction.

On Site A, the HEU Materials Facility would be a one-story, reinforced concrete building covered by a soil
overburden roof. Thefloor of the facility would be reinforced concrete slab supported on well-compacted
sub-grade. Because of the extremely large loading imposed by the soil overburden and the thick roof slab,
the columns, exterior walls, and storage area perimeter walls would be supported by reinforced concrete
drilled piers or thick concrete mat. Piers would be socketed into sound bedrock to a depth of 1.8 m (6 ft).
Drilled pier diametersand depthswould vary acrossthe building length with an average depth approximately
12 m (40 ft). The HEU Materials Facility structure would be designed to meet the requirements of the
applicable DOE Ordersand Standardsand the appropriate model building codesfor specialized construction.
Thedesign for the natural phenomena hazards (earthquake, tornadic winds, floods, and lightning) would be
in accordance with DOE-STD-1020-94, Natural Phenomena Hazards Design and Evaluation Criteria for
Department of Energy Facilities.

Operation
The HEU Materials Facility operations would be the same as described earlier. Table 3.2.3-2 lists the

operationsrequirement, number of operationsworkers, and the expected waste generationsfor the proposed
HEU Materials Facility.
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TABLE 3.2.3-1.—Highly Enriched Uranium Materials Facility Construction Requirements
and Estimated Waste Volumes for Site A or Site B

Requirements Consumption
M aterials/Resour ce
Electrical energy (MWh) 5,000

Concrete m2 (yd®) 25,100 (32, 830)
Stedl (t) 2,100
Liquid fuel and lube il L (gal) 568,000 (150, 050)
Water L (gal) 7,571,000 (2,000,046)
Aggregate m? (ydd) 1,550 (2,027)
Land ha (acre) 5(12.3)
Employment
Total employment (worker years) 145
Peak employment (workers) 220
Construction period (years) 4
Waste Category Volume
SiteA SiteB
L ow-level
Liquid m3 (ga) none none
Solid m3 (yd®) none none
Mixed L ow-level
Liquid m3 (ga) none none
Solid m3 (yd®) none 22,7077 (29,700)
Hazar dous
Liquid m2 (gal)® 3(800) 3(800)
Solid m? (ydd) 38.2 (50) 38.2 (50)
Nonhazar dous (Sanitary)
Liquid m? (gal) 14,347 (3,970,000) 14,349 (3,970,000)
Solid m3 (ydd) none none
Nonhazar dous (Other)
Liquid m3 (ga) none none
Solid m? (yd)® 3,823 (5,000) 3,823 (5,000)

®Excavated contaminated soil to a depth of 3 ft at Site B.

PConstruction debris.
Source: LMES 2000b.
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TABLE 3.2.3-2—Highly Enriched Uranium Materials Facility Annual Operation
Requirements and Estimated Waste Volumes

Requirements Consumption
Electrical energy (MWh) 5,900
Peak electrical demand (MWe) 11
Liquid fuel L (ga) none
Natural gas m? (yd?) none
Water L (gal) 550,000 (145,295)
Plant footprint ha (acres) 4(9.9)
Employment (workers) 30 (1007

Waste Category

Average Annual Volume

L ow-level
Liquid m® (gal)
Solid m? (yd®)
Mixed L ow-level
Liquid m?® (gal)
Solid m® (yd®)
Hazardous
Liquid m® (gal)
Solid m? (yd®)
Nonhazar dous (Sanitary)
Liquid m?® (gal)
Solid m® (yd®)
Nonhazar dous (other)
Liquid m® (gal)
Solid m? (yd®)

0.8 (200)
119 (156)

none

none

2.5 (660)
15(2)

777.1 (205,300)

none

4.2 (1,100)
178.9 (234)

2Approximately 100 workerswould be required during the 1-year transition period whilethe existing HEU materialsin storage are transferred

to the new HEU Materials Facility.
Source: LMES 2000b.
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Site B

Site B for the proposed HEU Materials Facility islocated at the Y-12 Scrap Metal Yard. The siteis south
of Building 9114, west of the westernmost portion of the Y-12 PIDAS fence, and north of Portal 33 and
Second Street. Figure 3.2.3—4 shows the location of Site B relative to other buildings at Y-12. Old Bear
Creek Road is the western boundary of the proposed Site B.

Site B preparation would involve site design, relocation of existing utilities (e.g., lights, underground water
lines, storm sewers, steamlines, etc.), aportion of Old Bear Creek Road, numerous structures, officetrailers,
and a portion of the Y-12 Scrap Metal Y ard. The PIDAS would need to be extended to encompass this area
after the HEU Materials Facility was completed. A sector of the existing PIDAS fence would need to be
modified to install avehicular entry gate for the new facility.

Construction and Operation
Construction

Table 3.2.3-1 lists the construction requirements and estimated waste volumes for the proposed HEU
Materials Facility.

Relocation of Utilitiesand Other Features. A steam line and steam condensate line that servesthe Y-12
West End Tank Farm and Building 9114 would be relocated. Numerous overhead el ectrical lineswithin the
proposed site would have to be removed and a 143.8-kV electrical line along Old Bear Creek Road would
be rel ocated westward from its current location. Numerous communications and computer lineswould have
to bererouted. Portions of asanitary sewer main that servethewest end of Y-12 would bererouted. A water
line that follows the Old Bear Creek Road alignment would also be relocated for the new facility.

Sanitary sewer serviceswould be provided for the new facility by extending a sanitary sewer main from the
rel ocated sewer main along Old Bear Creek Road. Potablewater and firewater servicesfor the new facility
would be extended from the relocated water line along Old Bear Creek Road.

Electrical services, chilled water lines, security service lines, and computer services that would serve the
proposed new facility would be extended from the Y-12 Site. These existing Y-12 services would be
rerouted under the existing Y-12 PIDAS just north of Post 33.

The proposed HEU Materials Facility storm sewer system for Site B would include a comprehensive
collection system that would tieinto the existing Y -12 storm sewer system. Off-site water, which would be
coming from the north of the proposed site, would be rerouted around the new HEU Materias Facility on
thewest sidealong therelocated Old Bear Creek Road. Storm sewer pipewould bereinforced concrete pipe
and would be designed for a 100-year storm event.
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Traffic Planning, Construction Lay-Down Areas, and Parking. Additional parking areaswould not be
needed to meet the needs of the operations personnel associated with the new HEU Materials Facility at
Site B. Sufficient parking is available at the S-3 Parking Lot. However, temporary parking spaces for
construction workers and plant personnel would need to be developed in the west tank area and just south
of old Post 17 during construction of the new facility on Site B. Approximately 0.8 ha (2 acres) would be
needed for the temporary parking spaces. Thetemporary parking would be needed because the S-3 Parking
Lot would be used as a construction lay-down area for the new facility. Figure 3.2.3-5 shows the Site B
construction lay-down area and temporary parking locations. The construction staging area would have
electrical power and potable water. Sanitary sewer services would be provided by PVC double-wall
collection tanks, which would be pumped out as needed.

Remediate Construction Lay-Down Area. Once the construction of the HEU Materials Facility is
complete, the construction office trailers and material lay-down areas would undergo remediation. The
potablewater linesand the el ectrical serviceswould beremoved. Any officetrailerswould beremoved. The
parking lot would then be paved with a4-cm (1.5-in)-thick asphalt concrete surface. The parking lot spaces
would then be relined for employee parking.

Demoalition of Existing Structures. Trailers 9983-18, 9983-24, 9983-29, 9983-45, 9983-46, 9983-74, and
9983-99 would haveto be removed and relocated or salvaged. Structures 9831, 9720-15, 9814, 9819, 9420,
9420-1, 9627, and 9626 would have to be demolished. The functionsthat occur within the buildingsto be
demolished would be relocated to other areas at Y-12.

Site B Environmental Remediation. A portion of the existing Y-12 Scrap Meta Y ard would have to be
cleared of materials and environmentally stabilized before construction of the new HEU Materials Facility
could be started. Approximately 15,290 m? (20,000 yd?3) of scrap and an estimated 13,000 m3 (17,000 yd?)
of contaminated soil (V OCs, metals, and radionucluides) would be removed from the site. Current planning
is to dispose of this material in the new Environmental Management Waste Management Facility being
constructed in the West Bear Creek Valley area of Y-12.

Operation

The HEU Materials Facility operations would be the same as described earlier. Table 3.2.3-2 lists the
operations requirements, number of operation workers, and expected waste generations for the proposed
HEU Materials Facility.

3.23.3 Alternative 2B (No Action - Planning Basis Operations Alternative Plus Upgrade Expansion
of Building 9215)

Under this alternative, the storage of HEU would be accommodated through the expansion of the existing
Building 9215. The building expansion would be approximately 48 by 90 m (160 by 300 ft) with two floors
and would be sized to handle all of the long-term storage requirements anticipated for Y-12 similar to that
described for the proposed new HEU Materials Facility. The upgrade expansion of Building 9215 would
replace the use of existing storage vaults and facilities located within existing Y -12 buildings as described
in Section 3.2.2.1, under the No Action - Planning Basis Operations Alternative for the DP HEU Storage
Mission. The Categories| and || HEU materialsin storage facilities|ocated in Buildings 9720-5, 9204-2E,
9204-2, 9998, 9206, and 9204-4 would be consolidated in the new Building 9215 storage expansion. A
modest amount of in-process storage associ ated with processing activitiesin Buildings 9212 and 9215 would
continue. All operations associated with HEU storage, including transport and receiving, would be
transferred to the new Building 9215 storage expansion.
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The proposed site for construction of the Building 9215 expansion is a parcel of land located west of
Buildings 9212 and 9998 and north of Building 9215 as shown in Figure 3.2.3-6. This parcel hasno major
permanent structures and is currently occupied by trailers and temporary facilities. The proposed siteison
high ground, not susceptible to flooding or storm water runoff.

Theexpansion of Building 9215 would allow the automated transfer of material between the storagebuilding
expansion and Building 9215, from which the material can be moved internally to Buildings 9212 and
9204-2E. An enclosed transfer system between these major production facilitiesis envisioned.

The design of the storage building expansion would allow much more efficient utilization of storage space
than can be achieved in existing storage buildings. Thiswould be accomplished by layout of the building
expansion in repetitive bays specifically sized for optimum storage using modular storage vaults for can
storageand 1.2 by 1.2 m (4 by 4 ft) palletsfor drum storage. Should future needsfor storageincrease beyond
current projections, the new expansion storage facility could be expanded by adding additional bays. The
expansion of Building 9215 for consolidated HEU storage would allow the potential use of existing storage
facilities for other Y-12 mission activities or to be declared surplus.

Building 9215 Expansion Site Preparation

The expansion of Building 9215 for HEU storage would require approximately 0.8 ha (2 acres) to
accommodate the construction activities and the building expansion footprint. The proposed site for the
expansionis shown in Figure 3.2.3-6. Personnel in the existing trailers would be relocated and the trailers
would be removed and salvaged. Other temporary facilities would be relocated and utilities and other
infrastructure would be modified to support the construction activities and operation of the new expansion.

Construction waste from the storage building expansion would consist of excavated soils and general
construction debris. Construction activities would be planned and performed to minimize the quantities of
excavated soils needing disposal. Table 3.2.3-3 shows the construction resource requirements, number of
construction workers, and estimated waste generation of constructing the Building 9215 expansion storage
facility. Theexpansion of Building 9215 for consolidated storage of HEU woul d take approximately 4 years
to implement.

Building 9215 Expansion Storage Operations

Operations within the proposed storage building expansion would be the same as described earlier under
Site A for the proposed new HEU Materials Facility. Storage operations in the Building 9215 storage
expansion would replace existing HEU storage operations as described in Section 3.2.2.1. Table 3.2.34
shows the annual operations requirements for the Building 9215 expansion storage facility.

3-44



Description of Proposed Action and Alternatives

"eaJy uosuedx3 GTze Bulp|ing pasodold—9—<2'€ 3dno 14

"0000Z STINTPU| ‘Yo L eI L ©2IN0S

3-45



Final Y-12 SVEIS

TABLE 3.2.3-3.—Building 9215 Expansion Construction Requirements and Estimated

Waste Volumes
Requirements Consumption
M aterials/Resour ce
Electrical energy (MWh) 5,000
Concrete m3 (ydd) 7,650 (10,005)
Steel (t) 1,100
Liquid fuel and lube oil L (gal) 265,000 (70,006)
Water L (gal) 5,678,000 (1,499,968)
Land ha (acre) 1(2.5)
Employment
Total employment (worker years) 145
Peak employment (workers) 220
Construction period (years) 4
Waste Category Volume
L ow-level
Liquid m® (gal) none
Solid m? (yd®) none
Mixed L ow-level
Liquid m® (gal) none
Solid m? (yd®) none
Hazardous
Liquid m® (gal) 1.1 (300)
Solid m? (yd®) 15.3(20)
Nonhazar dous (Sanitary)
Liquid m? (gal) 14,347 (3,970,000)
Solid m® (yd®) none
Nonhazar dous (Other)
Liquid m® (gal) none
Solid m? (yd?)? 3,058 (4,000)

aConstruction debris.
Source: LMES 2000b.
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TABLE 3.2.34.—Building 9215 Expansion Storage Facility Annual Operation Requirements
and Estimated Waste Volumes

Requirements Consumption
Electrical energy (MWh) 10,900
Peak electrical demand (MWe) 14
Liquid fuel L (ga) none
Natural gas ms (ydd) none
Water L (gal) 720,000 (190,204)
Plant footprint ha (acre) 0.5(1.2)
Employment (Workers) 49 (1007

Waste Category Average Annual Volume

L ow-level
Liquid m? (gal) 0.6 (160)
Solid m? (ydd) 119 (156)

Mixed L ow-level
Liquid m® (gal) none
Solid m3 (ydd) none

Hazar dous
Liquid m? (gal) 2.5 (660)
Solid m? (ydd) 15(2)

Nonhazar dous (Sanitary)

Liquid m® (gal) 1269.4 (335,350)

Solid m3 (ydd) none
Nonhazar dous (Other)

Liquid m? (gal) 4.2 (1,100)

Solid m? (ydd) 178.9 (234)

2Approximately 100 workers would be required during the 1-year transition period while the existing HEU materialsin storage are transferred to the
new HEU Materials Facility.
Source: LMES 2000b.

3.24  Alternative 3 (No Action - Planning Basis Oper ations Alter native Plus Special M aterials
Mission Alternative)

This aternative includes the No Action - Planning Basis Operations Alternative Plus a New Special
Materials Complex at one of three candidate sites. The proposed action is to construct and operate a new
Specia Materials Complex which would enable Y -12 to ensure efficient production of adequate quantities
of special materialsfor all anticipated scenarios considered for the enduring nuclear weapons stockpilewhile
providing for improved worker health and safety. A key component of the proposed Special Materials
Complex is the construction of a new Beryllium Facility to house all beryllium production operations at
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Y-12. Facility design would incorporate strategies that replace the current administrative safety and health
controls and personal protective equipment with engineered controls. A discussion of the alternatives and
the candidate sites for the proposed new Special Materials Complex is provided in the following sections.

3.24.1 Alternative 1B (No Action - Planning Basis Operations Alternative)

Under the No Action - Planning Basis Operations Alternative, the new Special Materials Complex would
not be constructed. The Y-12 National Security Complex would continue to use the existing special
materials operations facilities (Buildings 9204-2, 9202, 9201-5, 9201-5N, 9731, 9404-11, and 9995) to
perform the Special Materials Mission and meet DOE requirements. Appendix A.4 gives a detailed
description of these buildings. The existing special materials operations facilities range in age from 27 to
morethan 50 years old, and the operations contai ned within them were not designed to meet today’ s health,
safety, natural phenomena, environmental, and security requirements. Thesefacilitiestherefore rely heavily
on administrative controlsto providefor the protection of workers, the public, and the environment from the
hazards associated with beryllium and other special materials. 1n addition, some processes have not been
operated in several yearsand would require extensive equipment upgrades and facility refurbishment. Even
so, worker health and safety protection would still rely on administrative rather than engineered controls.

3.24.2 Construct New Special Materials Complex

This section includes a description of the proposed Special Materials Complex, its construction and
operation, the candidate sites for the facility, and infrastructure requirements. The Special Materials
Complex would replace special materials operations currently performed in Building 9731, 9202, 9201-5,
9201-5N, 9995, 9204-2, and 9404-11, as described in Section 3.2.2.1 under the No Action - Planning Basis
Operations Alternative for the DP Special Materials Operations Mission.

Special Materials Complex Description

The proposed Special Materials Complex shown in Figure 3.2.4-1 would house a number of separate
processing operations and the support facilitiesto serve each. These operationswould be housed in distinct
areas to ensure that the safety basis of operation of each isindependent of the other operation. Includedin
the Special Materials Complex would be:

»  All beryllium production operations at Y-12
» A facility for purification of special material

» A manufacturing/warehousefacility to produce special materialsand providefor storageof raw materials
and parts

* Anisostatic press for forming blanks for machining
* A core support structure to house common support functions for the Complex

The facilities would be attached to one another with weather-protected walkways to facilitate the flow of
materials.

The preliminary schedule for the Special Materials Complex project indicates that site preparation could
begin as early as FY 2002 with construction complete in the FY 2006 - 2007 timeframe.

Beryllium Facility Description
The Beryllium Facility would be atwo-story building constructed from reinforced concrete. Portionsof the

roof and exterior wallswould be designed to resist thewind and missilesgenerated from atornado. Thefirst
floor dab, beams, and columns would aso be reinforced concrete. The ground floor would be a concrete
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dlab, and foundations for the concrete columns would be spread footings supported on a well-compacted
subgrade. The area of the Beryllium Facility would be approximately 13,378 m? (144,000 ft?). Ventilation
zoneswould be used to contain contamination. Theprimary (regul ated) zonewould housetheactual process
operations, the buffer zone would be for all areas directly surrounding the primary zone, and nonregul ated
zoneswould surround the buffer zone. Each zonewould have increasing negative air pressure passing from
the nonregulated zone inward to the primary zone.

A containment system would be established for the collection and HEPA filtration of ventilation exhaust air
from primary enclosures and equipment containing hazardous materials before discharge to the main
ventilation exhaust system. Centralized air emission control systems would ensure environmentally
acceptable discharges of all ventilation and would include a central discharge stack and a system to permit
collection of appropriate air samples.

The major function of the second floor would be to provide space for materials storage, non-toxic support
facilities, and for the HV AC and electrical support needed by the equipment on thefirst floor. Thiswould
allow the support equipment to be placed in close proximity to the operations without actually placing it
within the regulated buffer areas.

TheBeryllium Facility would house all production operationsthat must be performed in aberyllium control
area. Thefacility would use state-of -the-art engineered controlsto eliminate the required use of respirators
during normal operationsand comply with the new ACGIH limit for suspended berylliuminair of 0.2 Fg/m3
(125 x 10 Ib/ft3). In addition to housing al the beryllium production operations at Y-12, the Beryllium
Facility would house major support functionsinvolving beryllium. The Beryllium Facility would house the
following activities:

e Beryllium blank forming operations

*  Beryllium machining

*  Beryllium inspection and certification

* Materias and parts storage

*  Beryllium analytical laboratory work

*  Beryllium air monitoring laboratory analysis
» Laboratory analysis of smearsto detect beryllium
»  Spray operation for beryllium sprayed parts
* Inspection and certification of parts

e Tooling preparation

* Maintenance

*  Prototype development

» Packaging of accepted parts

Because of thetoxic nature of beryllium, appropriate measureswould beincorporated in the building design
to ensureisolation of workersfrom hazardous material s (e.g., the use of multiple occupancy zonesto achieve
containment; and the isolation of all people, equipment, and processes not required to be in direct contact
with the toxic materials).

The Beryllium Facility would have two main production areas: (1) the blank forming and machining
operations, and (2) the plasma spray operations. Equipment and supporting services would be provided to
form beryllium powder into blanks. All blank forming operationswould be enclosed in gloveboxesto protect
workers from exposure to beryllium. Blank forming operations would include removing containers of
powder from storage units, weighing and blending the powder, loading it into moldsto be pressed, pressing,
disassembling the mol ds, removing theformed blanks, cleaning and certifying blanks, and transferring them
to machining.
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The machining process would rough and finish grind the formed blanks to the required dimensions using
speciality grinding machines. The machining operations would be enclosed in gloveboxes. The machined
partswould be cleaned, inspected, and nondestructively tested. Partsthat passinspection and nondestructive
testing would be certified. Beryllium part certification would include physical testing, dimensional
metrology, and radiography. Thecertified partswould be packaged and transported to the beryllium shipping
area.

All plasma spraying would be performed in inert atmosphere gloveboxes. Plasma spray operations would
require atooling preparation area, dimensional inspection area, and aradiographic inspection areato certify
components. The tooling preparation areawould include ademineralized water tank, anickel plating tank,
and an acid-cleaning tank. After acceptance, the completed parts would be cleaned and packaged for
shipment.

The gloveboxes and any enclosed area within the secondary zone would be equipped with wash-down
capability. Any water used for washing down these areaswould be collected for filtration and sampling prior
to their discharge to the Y -12 sanitary sewer system. The Beryllium Facility would also include a shower
and change areafor operationsworkers, and storage areafor in-processand compl eted parts, equipment, and
supplies.

A developmental laboratory area would be provided in the Beryllium Facility to support the development
of process improvements and to troubleshoot existing beryllium mechanical and chemical processes. An
analytical |aboratory would also be included to support the Beryllium Worker Protection Program and the
material production process.

Special M aterials Manufacturing/War ehouse Facility Description

The Special Materials Manufacturing/Warehouse Facility would contain only standard industrial hazards.
Although certain special materials production requiresisol ating workersfrom the process, it would not pose
arisk that would exceed a standard industrial design approach.

The Special MaterialsManufacturing/Warehouse Facility would be arigid-framed, pre-engineered building
and would occupy approximately 2,508 m? (27,000 ft?). Theroof structure over the production areawould
range from at least 7.3t0 9.75 m (24 to 32 ft). The exterior walls would be insulated with an interior liner
panel. Theroof would be sloped from one end to the other and beinsulated. Thefoundation for the building
columns would be spread footing supported by a well-compacted subgrade. A portion of the production
processing areawould be contained in a separate room constructed to maintain the required environmental
control. This room would be masonry construction.

The Specia Materials Manufacturing Facility would produce rough pressed parts that would be transferred
to a separate building for machining and inspection. Gloveboxes would contain some special materials
processing operationsand would besupplied when required. Workersinthe Special MaterialsManufacturing
Facility would use the Core Support Facility change houses.

The Facility would also have warehouse space to serve all the Special Materials Complex. The warehouse
would house raw materials for special materials production and nontoxic materials that may be needed for
the Beryllium Facility. Flammable solvents would not be stored in this warehouse.

Purification Facility Description

ThePurification Facility would replace aproduction processto purify aspecial material that hasdeteriorated
since the end of the Cold War. Currently, only a development-scale facility and capability for this special
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material existsat Y-12. Thisdevelopment facility will not meet thelevel of production projected to support
the enduring stockpile.

The Purification Facility would be a single-story, high-bay building with apartial second-level mezzanine.
The Purification Facility would be approximately 929 m2 (10,000 ft2) in area. The purification process uses
the flammabl e liquid acetonitrile (ACN). Asaresult, facility design would be required to meet appropriate
safety requirements involved with handling ACN. 1t would have an adjoining tank farm to storethe ACN,
which would have a concrete pad and roof but no exterior walls. The Purification Facility would be
constructed from structural steel framing with metal roof deck and siding. The mezzanine would be steel
plate supported on structural steel framing (beamsand columns). Theroof and wall panelswould be backed
with insulation and interior metal liner panels. One of the exterior walls would be constructed to relieve
internal pressure. Thefoundation for the columnswould be spread footings supported on awell-compacted
subgrade. Sealed concrete curbing would contain any liquids spilled in the exterior tank farm.

Purification operations would include the following: (1) dissolution, filtration, and recrystallization
(2) powder processing in a nitrogen atmosphere; and (3) drying. Because ACN would be present in
substantial quantities, the purification operation would be designed with high-hazard electrical components
and operations would be performed in a closed system consisting of tanks, process piping, gloveboxes, and
suitable storage containers. An inert cover gas would be used in the system, in conjunction with an ACN
vapor recovery system. Portions of both the main level and the mezzanine would be enclosed in aroom that
would contain gloveboxes and other equipment for handling the solvent ACN. All fixturesin these rooms
would be explosion proof. Anenclosed control room would have egress pathsthat do not transverse therest
of the purification operating area. The wall between the building and the covered, outdoor area would be
designed to withstand an explosion in the tank farm. The main design consideration of thiswall would be
the protection of workersin thefacility from an accidental detonation of solvent. Anareafor unloading and
loading ACN drums would be included in the Purification Facility design.

Press Facility Description

The Press Facility would contain one 0.84-m (33-in) diameter isostatic pressthat would be used in the blank
forming operationsfor special materials. Thepresscould also be used by futurelithium operations. Because
of thelarge amount of stored mechanical energy inthe pressvessel during operation, thefacility would have
awall capable of absorbing any inadvertent release of energy, directing it toward a metal panel wall away
from the remainder of the Special Material Complex.

The isostatic press area would house the pressure vessel, the low-pressure mineral oil supply system, the
high-pressure mineral oil supply system, aheated mineral oil supply system, press control console, material
handling equipment, and parts staging area, and would provide abarricade to protect operating personnel in
the event of afailure of the pressure vessel. The current design of the operating and support areas of the
Press Facility dividesit into three vertical levels. The Press Facility would occupy approximately 836 m?2
(9,000 ft2) and would be constructed of structural steel and reinforced concrete. The foundation for the
structural columns would have spread footings supported on a well-compacted subgrade.

Core Support Facility Description

A Core Support Facility, approximately 1,728 m? (18,600 ft2) in total area, would support the beryllium,
purification, and special materials processes to be located in the Special Materials Complex.

The Core Support Facility would bea7.3-m (24-ft) two-story building of typical industrial construction, with
masonry wallsand asteel structural frame. Some of the interior partitionsin the administration areawould
be gypsum board on metal studs. The facility is intended to house as many services for the production
facilitiesof the Special Materials Complex aspossi bl e, i ncluding acommon administration area, support and
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engineering offices, a lunchroom, a maintenance shop, and a central loading dock and some utilities. It
would also include change housesto serve al Special Materials Complex workers, except for the beryllium
workers who would have a separate change house in the Beryllium Facility.

On-Site Facilities Description

Several additional on-site facilities would al so be part of the Special Materials Complex, such as a chiller
building, standby diesel generator building, fire protection pump house, and ozonation building. All of these
would be unoccupied, remote, stand-alone buildings.

Special Materials Complex Construction

Thecurrent Special Materials Complex design callsfor anumber of separate operationsand support facilities
withvarying design features (see Figure 3.2.4-1). Thenew Beryllium Facility would beatwo-story building
constructed fromreinforced concrete. Theroof and exterior wallswould bereinforced concreteand portions
would be designed to resi st the wind and missiles generated from atornado. Thefirst floor dlab, beams, and
columnswould also bereinforced concrete. The ground floor would be aconcrete slab, and foundationsfor
the concrete columns would be spread footings supported on a well-compacted subgrade.

The Special Materials M anufacturing/Warehouse Facility would bearigid-framed, pre-engineered building.
The foundation for the new facility would be spread footing supported by awell-compacted subgrade.

ThePurification Facility would beasingle-story, high-bay building constructed from structural steel framing
with metal roof deck and siding. One of the exterior wallswould be constructed to relieveinternal pressure.
Thefoundation for the structure columnswoul d be spread footings supported on awell-compacted subgrade.
The Purification Facility would have an adjoining tank farm that would have a concrete pad and roof but no
exterior walls.

The Isostatic Press Facility would be athree-level building constructed from structural steel and reinforced
concrete. Thefoundationfor thestructural columnswoul d be spread footingssupported on awell-compacted
subgrade.

Conventional construction techniqueswould be used to build the Special Materials Complex. TDEC would
be included on all permitting and inspections during construction. Construction activities would be
performed in a manner that assures protection of the environment during the construction phase.
Construction techniqueswould be used to minimize the generation of construction debristhat would require
disposal. Disposal of construction debris would be made in accordance with waste management
reguirementsin properly permitted disposal facilities. The extent and exact nature of such activitiesassite
clearing, infrastructure improvements, and support facility construction required would depend on the
candidate site considered for the Special Materials Complex. Throughout the construction process storm-
water management techniques, such as silt fences and runoff diversion ditches, would be used to prevent
erosion and potential water pollutants from being washed from the construction site during rainfall events.

As conceptually designed, about 4 to 8 ha (10 to 20 acres) of land would be required for the Specia
Materials Complex. Additional land area may be required to accommodate parking, access roads, and
support structures (e.g., security infrastructure requirements). The actual amount of land required depends
onthe selected site. During construction, about 0.8 ha (2 acres) of land would be required for aconstruction
lay-down area. The lay-down areawould be located within or near the location designated for the facility.

Following construction, thelay-down areawoul d berestored toitspre-construction condition or incorporated
into the landscape or infrastructure support design of the site.
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Special Materials Complex Operation

Thefollowing discussion outlines the different operationsin the proposed new Specia Materials Complex.
The new operations would replace existing Special Materials Operations Mission activities described in
Section 3.2.2.1. Appropriate proceduresto implement specific operationswoul d be devel oped after thefinal
design of each facility within the Special Materials Complex is approved.

Beryllium Operations. The Beryllium Facility would have two main production areas: (1) the blank
forming and machining operations, and (2) the plasmaspray operations. Equipment and supporting services
would be provided toform beryllium blanks. All blank forming operationswould be enclosed in gloveboxes
to protect workersfromexposureto beryllium. Blank forming operationswouldincluderemoving containers
of powder from storage units, weighing and blending the powder, loading it into molds to be pressed,
pressing, disassembling the molds, removing the formed blanks, cleaning and certifying blanks, and
transferring them to machining.

The machining process would rough and finish grind the formed blanks to the required dimensions using
speciality grinding machines. The machined partswould be cleaned, inspected, and nondestructively tested.
Parts that pass inspection and nondestructive testing would be certified. Beryllium part certification would
include physical testing, dimensional metrology, and radiography. The certified parts would be packaged
and transported to the beryllium shipping area.

All plasma spraying would be performed in inert atmosphere gloveboxes. Plasma spray operations would
require atooling preparation area, dimensional inspection area, and aradiographic inspection areato certify
components. The tooling preparation areawould include ademineralized water tank, a nickel plating tank,
and an acid-cleaning tank. After acceptance, the completed parts would be cleaned and packaged for
shipment.

Special MaterialsM anufacturing Oper ations. Themanufacturing process producespressed plastic parts.
Theblank-forming production processincludeshot forming plastic material sinto rough formsthrough atwo-
step pressing operation. Thefinished blanks arethen x-rayed and visually inspected. Additional equipment
used to produce O-ringsincludesarolling mill, an oven with vacuum pipes, an extruder, acutting table, and
an O-ring press.

Purification Operations. Purification operations include the following: (1) dissolution, filtration, and
recrystallization; (2) powder processing in a nitrogen atmosphere; and (3) drying. Because ACN would be
present in substantial quantities, the purification operation would be designated a high-hazard facility for
design of electrical components, and operations would be performed in a closed system consisting of tanks,
process piping, gloveboxes, and suitable storage containers. Aninert cover gaswould be usedinthe system,
in conjunction with an ACN vapor recovery system.

| sostatic Press Oper ations. Partsto be pressed arereceived in the staging areaand placed in thick, flexible
PV C containersreferred to asbladders. The bladdersare attached to ahandling fixture that permits multiple
bladders to be loaded into the press. Theload isthen lowered into the pressure vessel and the press closed.
Theair inside the vessel is displaced with mineral oil under low pressure and then the vessel is subjected to
high pressure. When the pressure cycleis completed, the bladders are removed using the handling fixture.
The pressed blanks are then removed from the bladders, packaged, and returned to the appropriate Special
Materials Complex processing area.
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Special Materials Complex Candidate Sites
Sitel

Site1for the proposed Special MaterialsComplex isapproximately 16 ha (20 acres) and islocated northwest
of Building 9114 and on the north side of Bear Creek Road. The siteis situated on the drainage divide of
EFPC and Bear Creek Watersheds. Approximately 50 percent of the siteis currently cleared at the base of
Pine Ridge and the other 50 percent is wooded on the slope of theridge. The site area has been used for a
constructionlay-downareainthepast. Potential construction problemsassociated withlegacy contamination
from prior operations support activities are not expected.

Thissiteisoutside the existing Y-12 PIDAS. Figure 3.2.4-2 showsthe location for Site 1 relative to other
buildings at Y-12. Site 1 represents a large site with no permanent building structures and minimal
infrastructure. Thetopography of the site would require amoderate amount of earthwork to preparethe site
for construction.

Site 1 preparation for the proposed new Special Materials Complex involves site design, rel ocation of some
existing utilities ( e.g., underground pi pelines, communicationslines, and power lines), extension of utilities
to the new facilities, and possibly relocation of the west meteorological tower.

Construction and Operation
Construction

Relocation of Utilitiesand Other Features. The Site 1 areawould be cleared of vegetation and electrical
utilities that would interfere with construction of the Special Materials Complex. The 161-kV power line
that traverses the site would be rerouted around the construction area along with underground telephone
lines. An existing sanitary sewer line would be replaced and upgraded to accommaodate the proposed new
Specia Materials Complex facilities.
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The Specia Materials Complex storm sewer system would include a comprehensive collection system that
would tieinto the existing Y-12 sewer system. Storm sewer pipe would be reinforced concrete and would
be designed to collect a 100-year storm event. Pipe sizes, number of catch basins, locations, etc., would be
aconsideration of the design of the storm sewer system along Bear Creek Road.

TrafficPlanning, Parking, and Construction L ay-Down Areas. Theconstruction of the Special Materials
Complex at Site 1 would not requirethe rerouting of Bear Creek Road. Sufficient parking spaceisavailable
at the S-3and Building 9114 parking lotsto accommodate construction workersand operationsworkerswhen
the project iscompleted. The construction staging areafor the Special Materials Complex isshowninFigure
3.2.4-3. The0.8-ha(2-acre) lay-down areawould be sufficiently graded and developed to accommodate a
number of temporary construction trailers, small storage buildings, and materials storageyards. The staging
areawould have electric power and potable water. Sanitary service would be provided by PV C double-wall
collection tanks, which would be pumped out as heeded.

Utility Extensions. The potable water lines, electrical service, security systems, and telephone systems
would be extended from the existing Y -12 production area to Site 1. When completed, the new Specia
Materials Complex would have no overhead utilities.

Remediate Construction Lay-Down Area. Once construction of the Specia Materials Complex is
complete, the construction office trailers would be removed and the material staging areas would be re-
graded and incorporated into the landscape design of the Specia Materials Complex. Although not
anticipated, soils contaminated by construction-related materials such as diesel fuel would be removed and
disposed in accordance with Y -12 waste management plans.

Site Preparation and Facility Construction. Table 3.2.4-1 lists the construction resource regquirements,
number of constructionworkers, and estimated waste generation to construct the proposed Special Materias
Complex at Site 1. Site preparation would follow the advanced work and would include any excavation,
filling, and grading needed to meet design requirementsfor on-grade, reinforced concreteand pre-engineered
structures. Historical research of the site indicated that two areas within the site have received non-
engineered fill and some unknown amount of construction debrisfrom apast project within Y-12. The non-
engineered fill/construction debris areas are not expected to be contaminated. Detailed testing would be
conducted to fully characterize site geology, hydrology, and soil compaction, aswell as samplefor potential
contamination before construction.

On Site 1, the Special Materials Complex major facilities would consist of a Beryllium Facility, a
Manufacturing/Warehouse Facility, a Purification Facility, an | sostatic Press Facility, and a Core Support
Facility. A detailed description of these facilities was presented earlier. A brief summary of the structural
aspects of the facility is provided here.

The Beryllium Facility would be a two-story building constructed from reinforced concrete. The roof,
exterior walls, first floor slab, beams, and columns would be reinforced concrete. The ground floor of the
building would be a concrete slab, and foundation for the concrete columns would be spread footings
supported on well-compacted subgrade. The Manufacturing/Warehouse Facility would be arigid-framed,
pre-engineered building. Theroof structure over the manufacturing areawould rangefrom 7.3t09.75m (24
to 32 ft). Thefoundation of the building columnswould be spread footing supported by awell-compacted
subgrade.
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TABLE 3.2.4-1.—Special Materials Complex Construction Requirements and Estimated

Waste Volumes for Site 1

Requirements Consumption
M aterials/Resour ce
Electrical energy (MWh) 8,000
Concrete m3(ydd) 13,800 (18,050)
Steel (t) 3,000
Liquid fuel and lube oil L (gal) 984,200 (259,998)
Industrial gases m? (ydd) 5,700 (7,455)
Water L (gal) 5,700,000 (150,578)
Land ha (acre) 8(19.8)
Employment
Total employment (worker years) 125
Peak employment (workers) 210
Construction Period (years) 35
Waste Category Volume
L ow-level
Liquid m® (gal) none
Solid m3 (ydd) none
Mixed L ow-level
Liquid m® (gal) none
Solid m3 (ydq) none
Hazardous
Liquid m? (gal) 11.4 (3,000)
Solid m3 (ydd) 107 (140)
Nonhazar dous (Sanitary)
Liquid m? (gal) 1448 (382,400)
Solid m3 (ydd) none
Nonhazar dous
Liquid m® (gal) none
Solid m3 (yd?) 917.4 (1200)

Source: LMES 2000c.
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The Purification Facility would be a single-story, high bay building with apartial second-level mezzanine.
The building would be constructed from structural steel framing with metal roof deck and siding. The
mezzaninewould be steel plate supported on structural steel framing (beams and columns). The foundation
for the columnswould be spread footings supported on awell-compacted subgrade. An adjoining tank farm
to the facility would have a concrete pad and roof but no exterior walls. Concrete curbing would be
constructed around the tank farm to contain any liquids.

The Isostatic Press Facility would be a three-level structure constructed from structural steel framing and
concrete. Thefoundation for the building columnswould be spread footings supported on awell-compacted
subgrade.

The Core Support Facility would be a two-story building of typical industrial construction with masonry
wallsand asteel structural frame. Theground floor would be aconcrete slab, and foundation for the building
columns would be spread footings supported on a well-compacted subgrade.

All of the Special Materials Complex facilities would be designed to meet the requirements of the Standard
Building Code. In addition, the design for the natural phenomena hazards (earthquake, tornadic winds,
floods, and lightning) would be in accordance with DOE-STD-1020-94, Natural Phenomena Hazards
Design and Evaluation Criteria for Department of Energy Facilities.

Operation

The Specia Materials Complex operations would be the same as described earlier in this section.
Table 3.2.4-2 lists the operation resource requirements, number of operation workers, and estimated waste
generation for the proposed new Special Materials Complex.

Site 2

Site 2 for the proposed Special Materials Complex is approximately 4 ha (10 acres) and is located at the
Y-12 Scrap Metal Y ard southeast of Building 9114 and east of the westernmost portion of the Y-12 PIDAS
fence. Figure 3.2.4-2 shows the location of Site 2 relative to other buildings at Y-12.

Site 2 preparation would include site design, relocation of existing utilities (e.g., lights, underground water
lines, storm sewers, steam lines, etc.), two structures, and a portion of the Y-12 Scrap Metal Yard. The
existing Y-12 PIDASwould not be affected since Site 2 isentirely within the PIDAS. However, asecurity
fence would be erected to isolate the work site during construction.

Construction and Operation
Construction

Relocation of Utilitiesand Other Features. An abandoned above-ground acid pipelinethat traverses Site
2 would be demolished. Numerous overhead electrical lines within the proposed site would have to be
removed, and communications and computer lineswould have to be rerouted. Portions of a sanitary sewer
main that serve the west end of Y-12 would be rerouted. Sanitary sewer services would be provided for the
new facilities by connecting to an existing sanitary sewer main in the area. Potable water and firewater
servicealready exist at the site and would be connected to the new facilities. The storm sewer system at Site
2wouldincludeacomprehensive collection system that wouldtieinto theexisting Y -12 storm sewer system.
Off-site stormwater, which would be from the north of the proposed site, would be rerouted around the new
Specia Materials Complex. Storm sewer pipewould bereinforced concrete pipe and would be designed for
a 100-year storm event.
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TABLE 3.2.4-2.—Special Materials Complex Annual Operation Requirements and
Estimated Waste Volumesfor Sites 1, 2, and 3

Requirements Consumption
Electrical energy (MWh) 30,400
Peak electrical demand (MWe) 55
Steam kg (Ib) 28,600,000 (63,000,000)
Demineralized water L (gal) 2,000,000 (520,000)
Industrial Gas
Liquid nitrogen L (gal) 4,550 (1,202)
Mixed gas m® (scf) 374 (13,200)
Helium m® (scf) 14,725 (520,000)
Oxygen m® (scf) 396 (14,000)
Nitrogen gas m® (scf) 1,500,800 (53,000,000)
Natural gas (m3) none

Water L (gal)
Plant footprint ha (acre)

Employment (workers)

8.3x 107 (2.2x 107)
4(9.9)
36

Waste Category

Average Annual Volume

L ow-level
Liquid m® (gal)
Solid m3 (ydd)
Mixed L ow-level
Liquid m® (gal)
Solid m3 (yd?)
Hazardous
Liquid m® (gal)
Solid m3 (ydd)
Nonhazar dous (Sanitary)
Liquid m® (gal)
Solid m3 (yd?)
Nonhazar dous (other)
Liquid m® (gal)
Solid m3 (ydd)

none

0.8 (1)

none

none

12.5(3,302)
9.2 (12)

932.7 (246,400)

none

none

175.1 (229)

Source: LMES 2000c.
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Electrical service, chilledwater lines, security servicelines, and computer serviceswouldtieintotheexisting
services in the proposed Site 2 area.

Traffic Planning, Parking, and Construction Lay-Down Areas. Bear Creek Road alignment would not
be affected by construction of the Special Materials Complex at Site 2. Additional parking areaswould not
be needed to meet the needs of the operations personnel associated with the new Special Materials Complex.
Sufficient parking is available at the S-3 Parking L ot. However, temporary parking spaces for construction
workerswould need to be developed in the west tank areaand just south of old Post 17 during construction
of the new facility at Site 2 (see Figure 3.2.4-3). Thetemporary parking areawould require approximately
0.8-ha (2-acres). The temporary parking would be needed because the S-3 Parking Lot would be used as
aconstructionlay-down areafor thenew facility. The construction staging areawould have electrical power
and potable water. Sanitary sewer services would be provided by PV C double-wall collection tanks, which
would be pumped out as needed.

Remediate Construction Lay-Down Area. Once the construction of the Special Materials Complex is
complete, the construction office trailers and material lay-down areas would undergo remediation. The
potable water lines and the electrical serviceswould beremoved. Any construction officetrailerswould be
removed. The parking lot would then be paved with a 4-cm (1.5-in)-thick asphalt concrete surface. The
parking lot spaces would then be relined for employee parking.

Site 2 Environmental Remediation. A portion of the existing Y-12 Scrap Metal Y ard would have to be
cleared of materials and environmentally stabilized before construction of the new Special Materials
Complex could be started. Approximately 15,290 m? (20,000 yd®) of scrap and an estimated 46,867 m3
(61,300 yd?) of contaminated soil (VOCs, metals, and radionuclides) would be removed from the site.
Current planning isto dispose of this material in the new Environmental Management Waste M anagement
Facility being constructed in the West Bear Creek Valley area of Y-12.

Site Preparation and Facility Construction. Table 3.2.4-3 lists the construction resource requirements,
number of construction workers, and estimated waste generation to construct the proposed Special Materials
Complex at Site 2. Site preparationwould follow the advanced work described above and would include any
excavation, filling, and grading needed to meet design requirements for on-grade, reinforced concrete and
pre-engineered structures. Asdiscussed above, Site 2 would have to be environmentally stabilized prior to
facility construction. Detailed testing would be conducted to fully characterize site geology, hydrology, and
soil compaction, aswell as samplefor legacy contamination before construction. The description of facility
construction discussed previously in this section under Site 1 would be the same for Site 2.

Operation
The Special Materials Complex operations at Site 2 would be the same as described earlier in this section.
Site 3

Site 3for the Special Materials Complex (see Figure 3.2.4-2) isthe same site as Site B for the proposed HEU
Materials Facility (see Figure 3.2.3-4) described in Section 3.2.3.2. (Note: Site A for the HEU Materials
Facility was not considered for the Special Materials Complex based on siting evaluation criteria which
considered the need to modify the PIDAS. Thiscriteria, among others, ranked Site A for the HEU Materials
Facility abovethe Specia Materials Complex.) Thediscussion of construction activities associated with the
HEU Materials Facility in Section 3.2.3.2 would also apply to the construction of the proposed Specia
Materials Complex at Site 3. Table 3.2.4-4 lists the construction resource requirements, number of
construction workers, and estimated waste generation of constructing the Special Materials Complex at
Site 3. The PIDAS would not be extended around the Special Materials Complex.
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Operation
The Special Materials Complex operations at Site 3 would be the same as described earlier in this section.

325 Alternative4 (No Action - Planning Basis Operations Alternative PlusHEU Materials Facility
Plus Special Materials Complex)

This dternative includes the No Action - Planning Basis Operations Alternative Plus construction and
operation of anew HEU Materials Facility at one of two proposed sites (Alternative 2A) and construction
and operation of a New Special Materials Complex at one of three proposed sites (Alternative 3).
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TABLE 3.2.4-3.—Special Materials Complex Construction Requirements and Estimated
Waste Volumesfor Site 2

Requirements Consumption
M aterialsResour ce
Electrical energy (MWh) 8,000
Concrete m3 (ydd) 14,500 (18,965)
Stedl (t) 3,200
Liquid fuel and lube il L (ga) 1,583,000 (418,000)
Industrial gases m3 (yd?) 5,700 (7,455)
Water L (gal) 5,700,000 (1,505,781)
Land ha(acre) 5(12.3)
Employment
Total employment (worker years) 137
Peak employment (workers) 210
Construction period (years) 35
Waste Category Volume
L ow-level
Liquid m® (gal) none
Solid m3 (yd) none
Mixed L ow-level
Liquid m® (gal) none
Solid m3 (yd?d) 46,867%(61,300)
Hazardous
Liquid m® (gal) 11.4 (3,000)
Solid m? (yd?) 107 (140)
Nonhazar dous (Sanitary)
Liquid m® (gal) 1,448 (382,400)
Solid m3 (yd®) none
Nonhazar dous (other)
Liquid m® (gal) none
Solid m? (yd?) 3,420 (4,470)

2 Excavated contaminated soil to a depth of 3 ft.
Source: LMES 2000c.
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TABLE 3.2.4-4.—Special Materials Complex Construction Requirements and Estimated

Waste Volumes for Site 3

Requirements Consumption
M aterialsResour ce
Electrical energy (MWh) 8,000
Concrete m3 (ydd) 14,500 (18,965)
Stedl (t) 3,200
Liquid fuel and lube ail L (gal) 1,582,300 (418,000)
Industrial gases m3 (yd?) 5,700 (7,455)
Water L (gal) 5,700,000 (1,505,781)
Land ha (acre) 5(12.3)
Employment
Total employment (worker years) 137
Peak employment (workers) 210
Construction period (years) 35
Waste Category Volume
L ow-level
Liquid m® (gal) none
Solid m3(ydd) none
Mixed L ow-level
Liquid m® (gal) none
Solid m? (yd?d) 22,707 (29,700)
Hazardous
Liquid m® (gal) 11.4 (3,000)
Solid m3 (yd?d) 107 (140)
Nonhazar dous (Sanitary)
Liquid m® (gal) 1,448 (382,400)
Solid m3 (yd®) none
Nonhazar dous (other)
Liquid m® (gal) none
Solid m? (yd?) 3,440 (4,500)

*Excavated contaminated soil to adepth of 3 ft.
Source: LMES 2000c.
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33 POTENTIAL FUTURE Y-12 M ODERNIZATION PROJECTS

While the proposed HEU Materials Facility and Special Materials Complex have progressed to the
conceptual design level, other facilities considered for Y-12 modernization are still in the early planning
phase and do not have conceptual design datato analyze at thistime.

This section addresses several potential future facilities that may be considered as part of the integrated
modernization efforts. These potential new facilitiesare summarized in Table 3.3—-1 along with the existing
facilitiesthat are currently used to perform the functions addressed by potential new facilities. None of the
potential future modernization projectslisted in Table 3.3-1 isincluded in the No Action - Planning Basis
Operations Alternative or the action aternatives for the Y-12 HEU Storage Mission or Special Materials
Mission.

Siting

Spacerequirementsfor potential modernization projectswere determined and four major areasat Y-12 have
been identified as possible candidate site areas. Additionally, agreenfield option was considered. Thesite
areas were labeled A - E. Sites A - D are shown in Figure 3.3-1 and described in the information that
follows. Asshownin Figure 3.3-1, there is some overlap in boundaries for the candidate site areas.

Site A isa27-ha(67-acre) site arealocated primarily outside Y-12's PIDAS security area and encompasses
uncontaminated parking lots containing approximately 2,100 parking spaces. Site A includesasitearea(see
Figure 3.2.2-2) for the proposed HEU Materials Facility. This site area possibly represents the most
physically unconstrained of the available candidate sites.

Site B is a 32-ha (79-acre) site area located in Y-12's extreme western end. Current uses of the site area
include construction services, non-SNM storage, and a scrap yard for contaminated metal. Use of thissite
would requiredemolition of approximately 13,935 m2 (150,000 ft2) of existing low-valuefloor space and the
provision of replacement space for functions displaced. Remediation of the contaminated metal scrap yard
would be required. Site B includes a potential site area for the proposed HEU Materials Facility or the
Specia Materials Complex (see Figure 3.2.2—4 and 3.2.3-2). The scrap yard is currently scheduled to be
cleaned to industrial standards by the end of FY 2005 by the EM program, assuming funding isin place.

Site Cis26 ha (65 acres) inareaand iswholly containedinthe Y-12 PIDAS. Thisareacontainsthree major
Y-12 production buildings currently planned for D&D within the next 5-10 years. Building 9201-4,
approximately 52,210 m2 (562,000 ft2) and currently owned by the EM Program, is planned for future
warehouseuseafter D& D. Thisbuilding isheavily contaminated withmercury. Buildings9201-5 and 9204-
4, 49,240 m2 (530,000 ft2) and 28,520 m? (307,000 ft2), respectively, are still owned by DP but are planned
for D& D withinthe next 10 years. Use of the Site C areawould necessitate either demolition of or upgrades
to these structures.

The Site D areais approximately 28 ha(69 acres) and liesoutsidethe PIDA S areain the Property Protection
Areaof Y-12. Much of the spacein the Site D areais 1940s era construction and primarily houses Y-12's
administrative and support functions. Examplesof functionswithinthe Site D areainclude DOE and BWXT
Y -12 Management, Engineering, the main Y -12 Cafeteria, Protective Services Organization, and Medical
Services. Most of the site area is uncontaminated.

3-66



Description of Proposed Action and Alternatives

TABLE 3.3-1.—Summary of Potential Future Y-SIM Facilities[Page 1 of 2]

Existing Facilities
Currently Used to Perform

New Y-SIM Facilities Scope Function
Enriched Uranium Contains metal processing, chemical recovery 9212, 9215, 9980, 9981,
Manufacturing Facility operations, and support functions required for the 9204-2E, 9998, 9995, 9818,

production of enriched uranium components. 9815, 9812, 9723-25, 9999

Assembly/Disassembly/
Quality Evaluation
Facility

Depleted Uranium
Operations Facility

Lithium Operations
Complex

Administrative/
Technical Facilities

Specialized metallurgical and chemical operations,
include casting, rolling, forming, machining,
chemical recovery, and conversion of salvage and
scrap to uranium compounds and metal.

Contains the assembly, disassembly, and quality 9204-2E, 9204-2, 9204-4
eva uation functions for the stockpile management
program.

Depleted uranium operations could potentially be 9215, 9204-4, 9998, 9201-5,
performed in a combination of new and upgraded 9201-5N, 9201-5W
facilities. A new facility would contain the

metallurgical operations and support functions

required for the production of depleted uranium

components. Speciaized metallurgical operations

would include casting, rolling, and forming of cast

and wrought depleted uranium and wrought

uranium-niobium alloys. Existing machine shopsin

Buildings 9201-5W and 9201-5N could be upgraded

to provide machining capability.

Would contain the chemical processes, fabrication 9204-2, 9805-1, 9404-9,
operations, and support functions associated with 9720

the production of LiH and LiD components.

Specialized operations include LiCl power

production, Li metal production, salt production,

forming, machining, inspection, and chemical

recovery of lithium compounds from retired and

rejected components. Ancillary facilities include

deuterium production and tank farms for holding

process chemicals.

These facilities would provide space for LMESand ~ 9710-2, 9706-2, 9739, 9734,
DOE infrastructure and support functionsincluding ~ 9733-1, -2, -3, 9704-2, 9766
administrative and technical offices, records storage,

cafeteria, medical, photography, reproduction, and

other functions.
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TABLE 3.3-1.—Summary of Potential Future Y-SIM Facilities [Page 2 of 2]

New Y-SIM Facilities

Scope

Existing Facilities
Currently Used to Perform
Function

Development/Product
Certification/Analytical
Chemistry

Production Support
Facility

Non-SNM Strategic
Materials Storage
Facility

Other facilities
(To be determined)

Utilities

Consideration would be given to a combination of
new and existing facilities to house the R& D
function as well as centralized facilities needed for
Product Certification and Analytical Chemistry
|aboratories.

Would provide general manufacturing support
including can manufacturing, graphite machining,
and other general fabrication support.

New and existing facilities would be considered for
storage of non-SNM materials and other strategic
assets.

A number of other facilities are also under
eva uation including maintenance facilities, fire hall,
emergency management, and others.

Utilities and other services would be evaluated for
needed upgrades and/or replacement of generating
equipment, controls, and distribution systems.

9202, 9203, 9731, 9102-2,
9203A, 9205, 9625, 9720-
34, 9824-4, 9723-24, 9995

9201-1, 9215

9720-33, Drum Y ard, 81-22,
9204-2, 9204-4, 9998,
9201-5, 9720-46, 9720-38,
9720-14, 9720-1, 9720-18,
9720-26

Specific facilities have not
yet been determined

Includes steam and
condensate, raw and treated
water, sanitary sewer,
electrical power, natural and
industrial gases, plant and
instrument air, and
telecommunications systems
facilities.

Note: Li - lithium, LiCl - lithium chloride; LiD - lithium deuteride; LiH - lithium hydride.

Source: LMES 1999c.
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Site Eisageneric greenfield sitearealocated in concept on Y-12's Area of Responsibility. A greenfield site
representstheideal choicefor maximizing theefficient layout of manufacturing facilities; however, extended
construction schedules, the need to provide new infrastructure, and the prospect of possible future
contamination of an existing “green” site are magjor constraints on this candidate site area.

Site screening and evaluation would be performed for each potential future modernization project, and
alternative sites analyzed under appropriate NEPA reviews when proposalsto construct these facilities are
submitted.

3.4 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED CONSIDERATION

DOE isthe Federal agency responsible for providing the Nation with nuclear warheads and ensuring that
those weapons remain safe, secure, and reliable. By law, DOE is required to support the Nuclear Weapons
StockpilePlan. Todothis, DOE must maintain anuclear weapons production, mai ntenance, and surveillance
capacity consistent with the President’s Nuclear Weapons Stockpile Plan. For the proposed action
(Continued Operation of Y-12 Missions), the following alternatives were considered but eliminated from
detailed study for the reasons stated.

Site Closure with Complete Environmental Restoration. Members of the public have in the past and
during public scoping for the SWEI S stated that DOE should analyze shutting down all operationsat Y-12,
deactivating some or al of the facilities, and cleaning up the site for other potential uses. DOE has already
considered these suggestionsin previous DOE programmatic NEPA documents, specifically the SSM PEIS
(DOE 1996€) and the S& D PEIS (DOE/EIS-0229, DOE 1996h). DOE recognizes that Y-12 has unique
capabilities and diverse roles supporting a variety of national programs, and that there is an essential near-
term need to manage and maintain the safety and stability of the existing nuclear materials inventory. In
addition, the National Security Strategy for a New Century, issued by the White House in October 1998,
emphasizesthe need to “ ensure the continued viability of theinfrastructurethat supportsU.S. nuclear forces
and weapons.” Until relieved of its mission to support the enduring nuclear weapons stockpile by the
President and Congress, DOE must maintain its DP operations at the Y-12 National Security Complex.
Accordingly, to shut down or further reduce Y-12 missions within the timeframe of the SWEIS (i.e., next
5-10 years) would be highly unlikely and an unreasonabl e alternative.

Construction of an All New, Smaller Y-12. Some members of the public proposed that DOE analyze
buildingan all new Y-12 (implementing al of the M odernization Program projects), cleaning up the vacated
facilities, and encouraging reindustrialization of the old Y-12 Site.

The long-term planning for Y-12 is being addressed in the M oderni zation Program; however, this program
spans 30 years or more and includes many potential production, support, and infrastructure projects (see
Section 3.3). The new smaller and more modern Y-12 envisioned by the Modernization Program is only
conceptual at best. Although some components of the program are more defined and further along in the
planning process, there is no proposal or data to support analyses of a “new” Y-12. Components of the
program are prioritized based on Y-12 mission requirements and ES& H needs and are subject to limited
funding levels. Therefore, creating an all new Y-12 National Security Complex would be highly unlikely,
financialy remote, and unsupported by design information and data for analysis to be considered a
reasonable alternative at thistime.

UpgradeExisting Facilitiesfor Special MaterialsMissions. DOE considered thefeasibility of renovating
existing facilities needed to meet Special Materials Operations requirements as part of the Modernization
Program. The review indicated that extensive and costly renovation of the facilities would be required to
meet ES& H and mission requirements. The existing special materialsfacilities range from 27 to more than
50 yearsold and incur significant maintenance and operating costswhilefailing to meet future missionsand
safety requirements. Although renovation of someexisting facilitiesis possibleto meet capability, capacity,
and ES& H requirements, other facilities cannot be upgraded. Those facilities that can be upgraded would
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incur extensive costs and i nefficiencies because of the use of multiple aging facilities. Facilitiesthat cannot
be upgraded must be replaced by new facilities or newly constructed operations areasin existing buildings.
Even though requirements could be satisfied, inefficiency from the use of multiple facilities, duplication of
support services, and continued degradation of the structural integrity of old buildings and infrastructure
renders this a nonviable alternative.

35 COMPARISON OF ALTERNATIVESAND ENVIRONMENTAL IMPACTS

This comparison of potential environmental impacts is based on the information in Chapter 4, Affected
Environment, and analysesin Chapter 5, Environmental Consequences. Itspurposeisto present theimpacts
of the aternatives in comparative form.

Table 3.5-1 (located at the end of this section) presents the comparison summary of the environmental
impactsfor construction and operation associated withthe No Action - StatusQuo Alternative, theNo Action
- Planning BasisOperations Alternative, and alternativesfor theHEU Storage Mission and Special Materials
Mission evaluated in this SWEIS. The No Action - Status Quo Alternative is presented in Table 3.5-1 as
a benchmark for comparison of the impacts associated with the No Action - Planning Basis Operations
Alternative and other alternativesthat reflect full Y-12 DP mission operationsat required level s, and specific
activities by EM, and the Office of Science at Y-12. The No Action - Status Quo Alternative is not
considered reasonable for future Y-12 operations because it would not meet Y-12 mission needs. The
following sections summarize the potential impacts by resource area.

351 LandUse

Construction. No new DP facilities or major upgrades to existing DP facilities would occur under the No
Action - Planning Basis Operations Alternative. Potential land disturbance associated with construction of
the Environmental Management Waste Management Facility and activities of the Office of Science Field
Research Center would be approximately 31 to 47 ha (77 to 116 acres) and 4 ha (10 acres), respectively. The
land disturbance would occur in areas that are already disturbed and designated for waste management and
industrial use.

Potential land disturbance associated with the alternatives for the HEU Storage Mission range from 0 ha
(NoAction) to5ha(12 acres) (construct HEU Material s Facility). The Upgrade Expansion of Building 9215
would potentially disturb less than 1 ha. The No Action - Planning Basis Operations Alternative Plus the
HEU Materials Facility would potentially disturb up to 56 ha (138 acres) during construction. The Upgrade
Expansion of Building 9215 Plus the No Action - Planning Basis Operations Alternative would disturb up
to 52 ha (128 acres).

Construction of the Special Materials Complex would potentially disturb between 0 ha (No Action) and 8
ha (20 acres) (Site 11ocation). Site2 and Site 3 |ocationsfor the proposed Special Materials Complex would
disturb approximately 5 ha (12.4 acres). Except for a 2-ha (5-acre) portion of Site 1 which is covered by
trees, all proposed sites are located in previously disturbed areas of Y-12 that are designated for industrial
use. Theclearing of theforest cover on Site 1 would result in aland use changefor that area. The No Action
- Planning Basis Operations Alternative plusthe Special Materials Complex would potentially disturb up to
59 ha (146 acres) (Site 1) and 56 ha (138 acres) for Sites 2 and 3.

The No Action - Planning Basis Operations Alternative plus the HEU Materials Facility and the Special
Materials Complex would disturb up to 64 ha (158 acres) during construction activities.

Operation. Under the No Action - Planning Basis Operations Alternative, the Environmental Management
Waste Management Facility and the Field Research Center activities would require approximately 14 to 25
ha (35-62 acres) and lessthan 4 ha (10 acres) of land, respectively. Theseactivitiesare consistent with ORR
land use plans.
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The potential permanent land requirement for the HEU Storage Mission alternatives range from 0.5 hafor
the Upgrade Expansion of Building 9215 to 4 ha (10 acres) for the HEU Materials Facility. Therewould be
no difference in land requirements between Site A or Site B for the HEU Materials Facility. Operation of
the HEU Materias Facility or the Upgrade Expansion of Building 9215 would be consistent with current
ORR land use plans, and Oak Ridge End-Use Working Group recommendations (PEC 1998). TheNo Action
- Planning Basis Operations Alternative plus the HEU Materials Facility would result in a potential
permanent land requirements of up to 33 ha (82 acres) for operations. The Upgrade Expansion of Building
9215 plus the No Action - Planning Basis Operations Alternative would require up to 29.5 ha (73 acres).

Operation of the Special Materials Complex would require 4 ha (10 acres) of land. There would be no
differencein land requirement between Sites 1, 2, or 3. Operation of the Special Materials Complex would
be consistent with current ORR land use plans, and Oak Ridge End-Use Working Group recommendations
(PEC 1998). The No Action - Planning Basis Operations Alternative plus the Special Materials Complex
would result in a potential permanent land requirement of up to 33 ha (82 acres) for operations.

The No Action - Planning Basis Operations Alternative plus the HEU Materials Facility and the Special
Materials Complex would result in a potential permanent land requirement of up to 37 ha (91 acres) for
operations.

3.5.2 Trangportation

Construction. Under the No Action - Planning Basis Operations Alternative, approximately 75 additional
vehicles per day would use area roads to support construction of the Environmental Management Waste
Management Facility. Lessthan 10 vehicles per day would be added to areatraffic for the Field Research
Center activities. Theadditional construction-related traffic for these two activitieswould have anegligible
impact on arearoads and traffic. The Level-of-Service (LOS) on arearoads would not change under this
aternative from the No Action - Status Quo Alternative.

Construction-related traffic for the HEU Storage Mission Alternativewould add 165 worker vehiclesper day
to support construction of the HEU Materials Facility at either site or the Upgrade Expansion of Building
9215. In addition, three to eight trucks per day would be expected to bring construction materials to the
project site. The No Action - Planning Basis Operations Alternative plus the Construction of the HEU
Materials Facility would potentially add 258 vehicles per day on arearoads. The additional construction-
related traffic would have aminor impact on arearoads and traffic because most project traffic would occur
at off-peak travel periods. Appropriate traffic control and coordination measures would be implemented
during construction activities to minimize Field Research Center worker access impacts to the NABIR
program activities at Y-12.

Construction-related traffic for the Special Materials Mission Alternative would add 157 worker vehicles
per day to support construction of the Special Materials Complex at any of the 3 sites. An additional five
trucks per day would bring construction materials to the project site. The No Action - Planning Basis
Operations Alternative plus construction of the Special Materials Complex would potentially add 247
vehiclesper day onarearoads. Theadditional construction-related traffic would haveaminor impact onarea
roads and traffic because most project traffic would occur at off-peak travel periods. Appropriate traffic
control and coordination measures would be implemented during construction activities to minimize Field
Research Center worker access impacts to the NABIR program activitiesat Y-12.

Operation. Under the No Action - Planning Basis Operations Alternative, an additional 28 vehicles per day
and 6 vehicles per day would be expected from operation of the Environmental Management Waste
Management Facility and theField Research Center activities, respectively. Becauseamajority of thistraffic
would occur ontheY-12 Site, the additional traffic would have anegligibleimpact on arearoads and traffic.
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Radiological materials and waste transportation impacts associated with the Environmental Management
Waste Management Facility would include routine and accidental doses of radioactivity. The risks
associated with radiological materials transportation would be less than 0.1 fatality per year. The risks
associated with radiological waste transportation would be less than 0.1 fatality per year.

Operation of the HEU Materials Facility or the Upgrade Expansion of Building 9215 would result in no
additional work traffic since the existing workforce would be used. The No Action - Planning Basis
Operations Alternative plus the operation of HEU Materials Facility or the Upgrade Expansion of Building
9215 would result in approximately 34 additional vehicles per day on arearoads. The additional traffic
would not changethe LOSon arearoads. A ppropriate measureswould beimplemented to minimizeresearch
worker access impacts to Field Research Center activities by any new Y-12 facility security requirement.
There would be a one-time relocation of stored HEU to the new facility (HEU Materials Facility or
Expansion of Building 9215) which would require approximately 3,000 on-site truck trips to complete.

Radiological materials and waste transportation impacts would include routine and accidental doses of
radioactivity. Therisksassociated with routine radiological materialstransportation would be lessthan 0.1
fatality per year. Therisksassociated with radiological waste transportation would belessthan 0.01 fatality
per year. The one-time relocation of stored HEU to the new HEU Materials Facility or the Upgrade
Expansion of Building 9215 would result in less than 0.001 fatality.

Operation of the Special Materials Complex would result in no additional worker traffic since the existing
workforcewould be used. TheNo Action - Planning Basis Operations Alternative plusthe operation of the
Specia Materials Complex would result in approximately 34 additional vehicles per day on arearoads. The
additional traffic would not change the LOS on arearoads. Appropriate measures would be implemented
to minimize research worker access impacts to Field Research Center activities by any new Y-12 facility
security requirement.

There would be no additional radiological materials and waste transportation impacts associated with the
Specia Materials Complex since the facilities do not use radioactive materials.

3.5.3 Socioeconomics

Construction. A peak constructionworkforceof approximately 100 would be needed for the Environmental
Management Waste Management Facility, and less than 10 would be needed for the Field Research Center
activities included under the No Action - Planning Basis Operations Alternative. The workforce increase
representslessthan one percent of TheNo Action - Status Quo Alternative ORR workforce and would have
no substantial benefit or negativeimpact on the socioeconomics of the Oak Ridge areaor regional economy.

The construction of the HEU Materials Facility or the Upgrade Expansion of Building 9215 would have
negligibleimpact on the socioecomonics of the Oak Ridge area or regional economy. Both projectswould
have a peak construction workforce of 220 workers and generate a total of 460 jobs (220 direct and
240 indirect) inthe Region of Influence (ROI). Thisrepresentsanincrease of 0.2 percentin TheNo Action -
Status Quo Alternative ROI employment. The existing ROI labor force is sufficient to accommodate the
labor requirements and no change to the level of community services provided in the ROI is expected.

The No Action - Planning Basis Operations Alternative plus the construction of a new HEU Materias
Facility or Upgrade Expansion of Building 9215 would require a peak period total of approximately 330
construction workers. A total of 690 jobs (330 direct and 360 indirect) would be generated. Thiswould
increase the No Action - Status Quo Alternative ROI employment by approximately 0.2 percent. Thetotal
No Action - Status Quo Alternative ROl income would increase by approximately $17.8 million, or 0.1
percent.
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The construction of the Special Materials Complex would have a peak construction workforce of
210 workers and generate a total of 440 jobs (210 direct and 230 indirect) in the ROI. This represents an
increase of 0.2 percent in ROl employment. The existing labor forceis sufficient to accommodate the labor
regquirements, and no change in the level of community services provided in the ROI is expected. The
Specia Materials Complex construction would have a hegligible impact on the socioeconomics of the Oak
Ridge area or regional economy.

The No Action - Planning Basis Operations Alternative plus the construction of a new Special Materials
Complex would result in apeak period total of approximately 320 construction workers. A total of 670 jobs
(320 direct and 350 indirect) would be generated. This would increase The No Action - Status Quo
Alternative ROI employment by approximately 0.2 percent. The Total No Action - Status Quo Alternative
ROI income would increase by approximately $17.2 million, or 0.1 percent.

The construction periods of the HEU Materials Facility and Special Materials Complex could overlap with
the construction activities included under the No Action - Planning Basis Operations Alternative. In that
case, there would be a greater construction workforce at Y-12 at one time, resulting in agreater increasein
ROI employment, and income in any one year. The peak construction employment could reach
approximately 540 direct employees, generating atotal of 1,130 jobs (540 direct and 590 indirect). This
would be an increase of approximately 0.4 percent in the No Action - Status Quo Alternative ROI
employment and would result in an increase in ROI income of almost $30 million, or 0.2 percent. These
changes would be temporary, lasting only the duration of the construction period. The existing ROI labor
force could likely fill all of the jobs generated by the increased employment and expenditures. Therefore,
there would be no impactsto the ROI’ s population or housing sector. Because there would be no changein
the ROI population, there would be no change to the level of community services provided in the ROI.

Operation. Under theNo Action - Planning Basis Operations Alternative, potential benefits of employment
associated with the Environmental Management Waste Management Facility or the Field Research Center
activitieswould bevery small. Approximately 25 workersand 6 workers, respectively, would be needed for
thetwo activities. Workersfor the Environmental M anagement Waste Management Facility would bedrawn
from the local workforce. Some of the workforce associated with the Field Research Center would be
researchers from outside the ROI. Visiting staff and scientists would contribute in a beneficial manner to
the local economy, but the impact would be negligible.

The operation of the HEU Materials Facility or the Upgrade Expansion of Building 9215 would resultin no
changeinthe No Action - Status Quo Alternative ROl employment, income, or population. The anticipated
operation workforce of 30 for the HEU Materials Facility and 49 for the Upgrade Expansion of Building
9215 would come from existing employees. Operation of the Special Materials Complex would not result
inany changeinworkforce requirementssince existingworkerswoul d staff thefacilities. Noimpactsto ROI
employment, income, or population are expected.

Becauseboththe HEU Material sFacility and the Special Materials Complex would be staffed by theexisting
Y -12 workforceduring operations, therewoul d be no changefromtheNo Action - Planning BasisOperations
Alternative Y-12 workforce and no impacts to ROl employment, income, or population.

354 Geology and Sails

Construction. TheEnvironmental Management Waste Management Facility and the Field Research Center
activitiesincluded under the No Action - Planning Basis Operations Alternative would result in a potential
increase in soil erosion at the construction sites. However, soil impacts are expected to be small with
proposed design controls. No impacts to geology are expected.
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Construction of the HEU Materials Facility at Site A would result in apotential increasein soil erosionfrom
the lay-down area and new parking lot. Detention basins and runoff control ditches would minimize soil
erosionand impacts. Noimpactsto geology are expected becausethefacility isabove ground and foundation
construction would not disturb bedrock. Site B soil erosion impacts would be negligible with appropriate
standard construction control measures. The Upgrade Expansion of Building 9215 would have negligible
soil erosion impacts with standard construction control measures. No geology impacts are expected at Site
B or at the Building 9215 expansion construction sites because the facility is above ground and foundation
construction would not disturb bedrock.

Construction of the Special Materials Complex at Site 1 would result in apotential increase in soil erosion
from the lay-down area and project site land clearing. Detention basins, silt fences, and runoff control
ditches would minimize soil erosion and impacts. No impactsto geology are expected because the facility
is above ground and foundation construction would not disturb bedrock.

Activitiesincluded under the No Action - Planning Basis Operations Alternative plusthe construction of the
HEU Materials Facility and the Special Materials Complex would result in a potential increase in soil
disturbanceand soil erosionfrom construction activities. Appropriate mitigation, including detention basins,
runoff control ditches, silt fences, and protection of stockpiled soils would minimize soil erosion and
impacts. No impactsto geology area expected because all new facilities would be above ground structures
and foundation construction would not disturb bedrock.

Operation. Under the No Action - Planning Basis Operations Alternative, minor soil erosion impacts are
expected fromthe Environmental M anagement Waste M anagement Facility. Detention basins, runoff control
ditches, and cell design components would minimize impacts. The Field Research Center would have no
impacts on geology and soils with standard construction-type soil erosion control measures.

The HEU Storage Mission Alternatives and Special Materials Mission Alternatives would have no impact
on geology or soils during operation because of site design and engineered control measures.

TheNo Action - Planning Basis Operations Alternative plusthe operation of the HEU MaterialsFacility and
Specia Materials Complex would have no impact on geology or soils. Appropriate facility site design and
engineered control measures (e.g., detention basins) would be used to minimize soil erosion impacts.

355 Water Resources
Construction

Surface Hydrology. Under the No Action - Planning Basis Operations Alternative, surface water usage at
the Y-12 Nationa Security Complex would increase dlightly from the No Action-Status Quo Alternative
(20.8MLD [5.5MGD] t0 21.2 MLD [5.6 MGD]). Thiswould represent lessthan a2 percent increasein raw
water use. The Environmental Restoration Program would continue to address surface water contamination
sources and, over time, improve the quality of water in both UEFPC and Bear Creek, the two surface water
bodies most directly impacted by activitiesat Y-12.

The Environmental Management Waste Management Facility activities in eastern Bear Creek Valley are
included under the No Action - Planning Basis Operations Alternative. Potential short-term impacts to
surface water resources could result from sediment loading to surface water bodies or migration of existing
contaminants. Land clearing and construction activities would expose varying areas depending on the
ultimatesizeof thefacility. Best management practices, including standard erosion controlssuch assiltation
fences and buffer zones of natural riparian vegetation, during construction activities would minimize the
potential impactsto surface water resources. Some impactsto surface water would be expected. Tributary
NT-4 would be rerouted and partially eliminated during construction at the East Bear Creek Valley site.
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Construction and rerouting of NT-4 would impact some areas of wetland (approximately 0.4 ha[1 acre])
whichwill bemitigated as part of awetlands mitigation planfor all CERCLA activitiesin Bear Creek Valley
(DOE 1999)).

TheNo Action - Planning Basis Operations Alternative also includes activities of the Field Research Center
attheY-12 Site. Theprimary activitiesof the Field Research Center at Y -12 comprise subsurfaceinjections
of possibletreatment additivesinto the groundwater at the contaminated area. Although only small volume
injections are planned, it is possible that the groundwater additives might pass through the subsurface and
reach the surface waters of Bear Creek. However, previous experiences with larger tracer injections near
Bear Creek (DOE 1997a, LMER 1999c) and close monitoring of environmental conditions at the
contaminated area suggest that the impacts to surface waters are predictable and would be minor.

Y -12 surface water withdrawal s and discharges would not increase substantially during construction of the
HEU Materials Facility whether at construction Sites A or B or during the Upgrade Expansion of Building
9215. Construction water requirements are very small and would not raise the average daily water use for
Y-12. During construction, stormwater control and erosion control measures would be implemented to
minimize soil erosion and transport to UEFPC. Contaminated wastewater would be collected and disposed
of in accordance with applicable regulations. Neither of the proposed construction sites (Sites A or B) or
the upgrade expansion site (Building 9215) is located within either the 100-year or 500-year floodplains.

Surfacewater withdrawal sand di schargeswoul d not increase substantial ly during construction of the Special
Materials Complex. Construction water requirements are very small and would not raise the average daily
water use for Y-12. During construction, stormwater control and erosion control measures would be
implemented to minimize soil erosion and transport to surface water (UEFPC). Contaminated wastewater
would be collected and disposed of in accordance with applicable regulations. None of the proposed sites
(Sites 1, 2, or 3) are located within either the 100-year or 500-year floodplains.

Groundwater. All water for the No Action - Planning Basis Operations Alternative would be taken from the
Clinch River, with no plans for withdrawal from groundwater resources. All process, utility, and sanitary
wastewater would be treated prior to discharge into UEFPC in accordance with NPDES permits.

Groundwater resources could be degraded by the Environmental Management Waste Management Facility
in the short-term by contaminant releases from the surface or disposal cell that migrate to groundwater.
Contaminant sourcesinclude construction materials (e.g., concrete and asphalt), spillsof oil and diesel fuel,
releases from transportation or waste handling accidents, and accidental releases of leachate from the
disposal cell. Compliance with an approved erosion and sedimentation control plan and aspill prevention,
control, and countermeasures plan would mitigate potential impactsfrom surface spills. Engineered controls
and active controls, including the leachate collection system, would drastically reduce the potential for
impact to groundwater resources that could result from contaminant migration from the disposal cell.
Construction and operation of the disposal cell would result in few or no overall short-term impacts to
groundwater resources.

Long-term, thedesign, construction, and maintenance of the new disposal facility would prevent or minimize
contaminant releases to groundwater. These control elements would include a multilayer cap to minimize
infiltration, synthetic and clay barriersinthecell liner, ageol ogic buffer, andinstitutional controlsthat would
include monitoring and groundwater use restrictions. If releases were detected during the period of active
institutional controls, mitigative measures would be implemented to protect human health and the
environment. Long-term impactsto groundwater quality resulting from the disposal cell are expected to be
insignificant.

Research activities of the Field Research Center at the Y-12 Site would focus on injections of additives to
the groundwater at both the background and contaminated areas. Although the additives would modify the
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chemistry of the groundwater in the immediate study area, injections of additives would be so small that
impacts would be limited to the immediate study areas.

Groundwater would be extracted in the Field Research Center contaminated area at Y-12 as part of
characterization-related hydraulic tests. In addition, groundwater sample collection would increase.
However, groundwater extractions associated with major hydraulic testswould collect no more than 76,000
L (20,000 gal) of groundwater per year (DOE 2000b). Sampling activitiesin yearswith no major hydraulic
testing would collect no more than 7,600 L (2,000 gal) of groundwater. All extracted groundwater would
be collected and treated in on-site facilities prior to surface water discharge to meet existing NPDES permit
limits.

All water for construction of the HEU Materials Facility would be taken from the Clinch River as part of the
normal water uses at Y-12. Some groundwater may be extracted during construction activities at either
construction site (Sites A or B) or during the Upgrade Expansion of Building 9215 to remove water from
excavations. Appropriate construction techniques would be implemented to minimize the seepage of
groundwater into excavationsites. Therefore, dewatering isexpectedto beminimal and ashort-termactivity.
No impact on groundwater (direction or flow rate) in the NABIR project area would be expected from
constructing the HEU Materias Facility at Site A or B. Based on the results of the Remedial Investigation
of UEFPC (DOE 1998b), groundwater extracted from excavations at Site A and in the area of the Upgrade
Expansion of Building 9215 probably would not be contaminated. Groundwater extracted from excavations
at Site B would probably be contaminated with V OCs, metal's, and radionuclidesfrom the nearby former S-3
Pondsand the Y-12 Scrap Metal Y ard (DOE 1998b). Minimal impacts to groundwater quality are expected
becauseregardlessof site, extracted groundwater would be collected and treated in on-sitetreatment facilities
to meet the discharge limits of the NPDES permit prior to release to surface water; no plansexist for routine
withdrawal from groundwater resources.

All water for construction of the Special Materials Complex would be taken from the Clinch River as part
of the normal water uses at Y-12. Some groundwater may be extracted during construction activities to
remove water from excavations. Appropriate construction techniques would be implemented to minimize
the seepage of groundwater into excavation sites. Therefore, dewatering is expected to be minimal and a
short-term activity. No impact on groundwater (direction or flow rate) in the NABIR project areawould be
expected from constructing the Special Materials Complex at Site 1, 2, or 3. Based onthe historical siteuse
and the results of the Remedial Investigation of the UEFPC (DOE 1998b), groundwater extracted from
excavationsat Site 1 probably would not be contaminated. Groundwater extracted from excavationsat Sites
2 and 3 would be the same as that described for the HEU Materias Facility Site B. The groundwater is
contaminated with VV OCs, metals, and radionuclides from the nearby former S-3 Ponds and the Y -12 Scrap
Metal Yard (DOE 1998b). Minimal impactsto groundwater quality are expected because, regardlessof site,
extracted groundwater would be collected and treated in on-site treatment facilities to meet the discharge
[imits of the NPDES permit prior to release to surface water.

Under the No Action - Planning Basis Operations Alternative plus the construction of the HEU Materias
Facility and Special Materials Complex, no groundwater would be used for construction activities. Some
groundwater may be extracted during construction from excavation and field research activities. No impact
on groundwater (direction or flow rate) in the NABIR project areawould be expected from constructing the
HEU Materials Facility or the Special Materials Complex at any of the candidate sites. Depending on the
construction site, extracted groundwater may be contaminated with VOCs, metals, and radionuclides.
Minimal impactsto groundwater and groundwater quality areexpected because extracted groundwater would
be collected and treated in on-site treatment facilities to meet discharge limits of the NPDES permit prior to
release to surface water.
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Operation

Surface Hydrology. Under the No Action - Planning Basis Operations Alternative, surface water usage at
Y -12 would increase from the No Action - Status Quo Alternative (15.9 MLD [4.2 MGD] to 20.2 MLD [5.3
MGD]). Thiswould represent a 27 percent increase in treated water use.

HEU storage operations, whether located in a new HEU Materias Facility or in the Upgrade Expansion of
Building 9215, would require an estimated 550,000 L to 720,000 L per year (146,000 GPY to 190,000 GPY),
asmall percentage of the No Action - Status Quo Alternative Y -12 water usage of approximately 5,822 MLY
(1,538 MGY).

The No Action - Planning Basis Operations Alternative plus the HEU Materials Facility or the Upgrade
Expansion of Building 9215 would increase water use requirements by approximately 140 MLY (37 MGY)
fromthe5,822 MLY (1,500 MGY) water use under the No Action - Status Quo Alternative. Thisrepresents
an increase of approximately 2.5 percent. Sufficient excess water capacity exists to accommodate the
additional 140 MLY (37 MGY). No adverseimpactsto surface water resources or surfacewater quality are
expected because al discharges would be maintained to comply with NPDES permit limits.

Operations of the Specia Materials Complex would require an estimated 59 MLY (15.5 MGY)
(approximately 53 MLY [14 MGY] for cooling tower make-up water and6 MLY [1.5 MGY] for processes).
Thiswould be approximately 1 percent of the No Action - Status Quo Alternative Y-12 Site water usage of
5,822 MLY (1,538 MGY). This water use would potentially be offset by the vacating of operationsin
existing special materials operationsfacilities. No adverseimpactsto surfacewater or surface water quality
are expected because al discharges would be monitored to comply with the NPDES permit limits.

TheNo Action - Planning Basis Operations Alternative plusthe Special Materials Complex would increase
water userequirementsby approximately 197 MLY (52 MGY) fromthe5,822 MLY (1,538 MGY) water use
under the No Action - Status Quo Alternative. This represents an increase of approximately 3.5 percent.
Sufficient excess water capacity exists to accommodate the additional 197 MLY (52 MGY). No adverse
impacts to surface water resources or surface water quality are expected because all discharges would be
monitored to comply with NPDES permit limits.

Under Alternative 4 (No Action - Planning Basis Operations Alternative plus HEU Materials Facility plus
Specia Materials Complex), surface water withdrawals and discharges would increase dlightly. Water
reguirementswould increase by approximately 197.5MLY (52.2 MGY) fromthe 5,822 MLY (1,538 MGY)
water usage under the No Action - Status Quo Alternative. This represents an increase of 3.5 percent.
Historical water useby Y-12 hasbeenashighas8,328 MLY (2,200 MGY). Sufficient excesswater capacity
exists to accommodate the additional 197.5 MLY (52.2 MGY) increase. No adverse impacts to surface
water or surface water quality are expected because all discharges would be monitored to comply with the
NPDES permit limits.

Groundwater. All water for the No Action - Planning Basis Operations Alternative would be taken from the
Clinch River, with no plansfor withdrawal from groundwater resources at the Environmental M anagement
Waste Management Facility. Sampling at the Field Research Center would removeaminimal amount (7,570
[2,000gal]) ayear for research purposes. All process, utility, and sanitary wastewater would betreated prior
to discharge into EFPC in accordance with NPDES permits.

All water for operation of the HEU Materials Facility or the Upgrade Expansion of Building 9215 would be
taken from the Clinch River. As a storage facility, there would be no process water; utility and sanitary
wastewater would be treated prior to discharge into EFPC in accordance with the existing NPDES permits.
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All water for operation of the Special Materials Complex would be taken from the Clinch River. No plans
exist for groundwater withdrawal to support operation of the Special MaterialsComplex. Utility and sanitary
wastewater would be treated prior to discharge into the EFPC in accordance with the existing NPDES
permits.

Under Alternative4 (theNo Action - Planning BasisOperationsAlternative plusHEU Materia sFacility plus
Specia Materials Complex), no groundwater would be used for operations of facilities. No plans exist for
routine withdrawal from groundwater resources; and utility and sanitary wastewater would be treated prior
to discharge in accordance with NPDES permits.

3.5.6 Biological Resources

Construction. Under Alternative 1B (No Action - Planning BasisOperationsAlternative), potential impacts
to terrestrial, wetlands, and threatened/endangered species are expected. Land clearing activities for the
Environmental Management Waste Management Facility and soil borrow areawould removegrassland, old
field habitat, and forest habitat. Additionally, construction of the Environmental Management Waste
Management Facility would require rerouting of 330 m (1,000 ft) of tributary NT-4, and the associated
wetland, approximately 0.4 ha(1 acre) in size, would beimpacted by potential construction rel ated sediment
and loss of adjacent wooded areas. Impacts would be mitigated as part of awetland mitigation plan for all
CERCLA activitiesin Bear Creek Valley. Potential threatened/endangered species affected by construction
activities include the Tennessee endangered pink lady slipper and Tennessee threatened tuberculed rein-
orchid and carolina quillwort. There would be only a minor impact on terrestrial resources from Field
Research Center activities because test plots would be located in areas where site clearing and past
construction have occurred.

Construction of theHEU MaterialsFacility at Site A would potentially impact terrestrial resourcesand three
wetlands (0.4 ha[1 acre]) at the materialslay-down and new parking lot areas dueto land clearing activities.
Noimpact to aguatic resources or threatened/endangered speciesisexpected at Site A. Impactsto biological
resources from construction of the HEU Materials Facility at Site B or the Upgrade Expansion of Building
9215 are not expected because these areas have been previoudy disturbed and do not contain habitat
sufficient to support abiologically diverse species mix.

If the Special Materials Complex is constructed at Site 1, approximately 4 ha (1 acre) of terrestrial habitat
would be eliminated and wildlife would be dislocated and/or disturbed. Two man-made wetlands (0.4 ha
[1 acre]) would potentially be impacted due to construction land clearing and sedimentation from the
construction site. No impacts to aquatic or threatened/endangered species are expected at Site 1. If the
Specia Materials Complex isconstructed at Site 2 or Site 3, no impactsto biol ogical resources are expected
because of the highly disturbed and industrialized nature of these sites and the minimal biological resources
present.

Operation. Under the No Action - Planning Basis Operations Alternative, minor impacts to terrestrial
resources are expected due to operation noise and human activities associated with the Environmental
Management Waste Management Facility and soils borrow area. No impacts to wetlands, aguatic, or
threatened/endangered species are expected. The Field Research Center operations activities would have
a minor impact on terrestrial resources due to noise and human activity but would have no impacts on
aquatic, wetlands, or threatened/endangered species.

Operation of the HEU Materials Facility, the Special Materials Complex, or the Upgrade Expansion of
Building 9215 would not impact biological resources because they would belocated in previously disturbed
or heavily industrialized portions of the Y-12 Site that do not contain habitat sufficient to support a
biologically diverse species mix.
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Activities associated with the Environmental Management Waste Management Facility, Field Research
Center activities under the No Action - Planning Basis Operations Alternative, and construction and
operation of the HEU Materials Facility and Special Materials Complex is anticipated to disturb natural
habitat as discussed above during land cleaning activities for new facilities.

3.5.7 Air Quality

Construction. Under the No Action - Planning Basis Operations Alternative, the Environmental
Management Waste Management Facility and the Field Research Center activities would potentialy have
an impact on the project areas due to fugitive dust emissions. However, engineered controls, such as the
application of water or chemical dust suppressants and seeding of soil piles and exposed soils, would be
implemented to minimize fugitive dust emissions. Based on the activities and the dust control measures,
DOE expectsthat dust emissionsat the Y-12 Site boundary would be bel ow the PM ,, National Ambient Air
Quality Standards (NAAQS) at the DOE boundary and only negligible levels of airborne dust would be
expected at the nearest residential area.

Construction of the HEU Materials Facility at Site A and Site B would result in small fugitive dust impacts
inthe construction area. Site A construction activitieswould generate dightly more fugitive dust emissions
because of more earth moving activities associated with the materials lay-down area and new parking lot.
If the expansion to Building 9215 is constructed, small fugitive dust impactsin the construction areawould
be expected. Effective control measures commonly used to reduce fugitive dust emissions include wet
suppression, wind speed reduction using barriers, reduced vehicle speed, and chemical stabilization.
Necessary control measures would be applied to ensure that PM ;, concentrations remain below applicable
standards.

Construction of the Special Materials Complex at Site 1, Site 2, or Site 3 would generate fugitive dust
emissions which would have a small impact in the construction area. Site 1 construction would generate
more fugitive dust emissions than Site 2 or Site 3 due to the larger scale of land clearing and earth moving
activitiesto preparethesitefor construction. Fugitive dust emissionswould not exceed applicabl e standards
when dust suppression methods are used.

Operation. Under the No Action - Planning Basis Operations Alternative, nonradiological air pollutant
concentration would be well within established criteria under normal operations. Radiological doseto the
maximally exposed individual (MEI) and off-site population under the No Action - Planning Basis
Operations Alternative would increase from the No Action - Status Quo Alternative dueto the restart of all
Y-12 mission operations. The conservatively estimated dose to the MEI (1,120 m [3,675 ft] from Y-12)
would increase from 0.53 mrem/yr (under the No Action - Status Quo Alternative) to 4.5 mrem/yr, and the
dose to the population within 80 km (50 mi) would increase from 4.5 person-rem/yr (under the No Action -
Status Quo Alternative) to 33.7 person-rem/yr. Statistically, this equatesto 2.25x10° latent cancer fatality
(LCF) for each year of Y-12 normal operation.

The impacts under Alternative 2A (No Action - Planning Basis Operations Alternative plus Construct and
Operate a New HEU Materials Facility) and Alternative 2B (No Action - Planning Basis Operations
Alternative plus Upgrade Expansion of Building 9215) would remain unchanged from the No Action -
Planning Basis Operations Alternativeimpacts(i.e., 4.5 mrem per year for the MEI, and 33.7 person-rem for
the off-site population). The collective dose to the workers (35) under Alternative 1B (No Action - Planning
BasisOperationsAlternative) for the existing HEU Storage Missionis1.16 person-rem. Thecollectivedose
toworkersdueto relocation of existing stored HEU to the new HEU storagefacility is5.25 person-rem. The
collective dose to workers (14) during normal operations due to storage of HEU in the HEU Materials
Facility is 0.46 person-rem.
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There would be no radiological material associated with the Special Materials Complex operation. No
change from the No Action - Planning Basis Operations Alternative radiological emissions described above
at Y-12 are expected.

Under Alternative 4 (No Action - Planning Basis Operations Alternative plus HEU Materials Facility plus
Specia Materials Complex), the collective dosetoworkersat Y -12 would bethe sameasAlternative 1B (No
Action - Planning Basis Operations Alternative). There would be aslight decreasein HEU storage mission
worker collective dose from 1.16 person-rem to 0.49 person-rem if the HEU Materials Facility were
constructed and operated. Thisreductionisdueto the decreasein number of workersfrom 35 under the No
Action - Planning Basis Operations Alternative to 14 workers for the new HEU Materias Facility. The
overall collective Y-12 worker dose however would not change from the 59.48 person-rem under the No
Action - Planning Basis Operations Alternative because of the increased production levelsand radiological
emissionsassoci ated with enriched uranium operations. The Special Materials Complex isanon-radfacility
and does not handle radioactive materials.

The MEI and popul ation dose within 80 km (50 mi) of the Y -12 Site under thisalternative would be the same
asAlternative 1B (No Action - Planning Basis Operations Alternative). The conservatively estimated dose
received by the hypothetical MEI is4.5 mrem/yr. The collective population dose would be 33.7 person-rem.
This would be a substantial increase from the No Action - Status Quo Alternative dose to the MEI and
population of 0.53 mrem/yr and 4.5 person-rem, respectively. The increase is due to the Y-12 National
Security Complex operating at planned and required workload levels under Alternative 1B (No Action -
Planning Basis Operations Alternative).

3.5.8 Visual Resources

Construction. No additional impact to visual resourcesis expected under the No Action - Planning Basis
OperationsAlternativeor fromthe HEU StorageMissionand Specia MaterialsMission Alternativesbecause
of the design of the proposed new facilities and the existing setting of Y-12.

Operation. No additional impact to visual resources is expected under the No Action - Planning Basis
OperationsAlternativeor fromthe HEU StorageMissionand Specia MaterialsMission Alternativesbecause
of the design of the proposed new facilities and the existing setting of Y-12. Alternative 4 (No Action -
Planning Basis Operations Alternative plus HEU Materia Facility plus Special Materials Complex) would
have no additional impacts to visual resources.

359 Noise

Construction. Under the No Action - Planning Basis Operations Alternative, small noise impacts are
expected from construction equi pment and activities associated with the Environmental Management Waste
Management Facility and the Field Research Center activities. Impacts would be limited to the general
construction area. Feasible administrative or engineered controls would be used in addition to personal
protective equipment (e.g., ear plugs) to protect workers against the effects of noise exposure.

Construction of the HEU Materials Facility or the Upgrade Expansion of Building 9215 would have small
noise impactsin the general construction area. Construction of the Special Materials Complex would have
small noiseimpactsin the general construction area. Feasible administrative or engineered controls would
be used in addition to personal protective equipment (e.g., ear plugs) to protect workers against the effects
of noise exposure. No off-site noise impacts are expected because peak attenuated noise levels from
construction of these facilities would be below background noiselevels (53 to 62 dBA) at off-site locations
within the city of Oak Ridge.

Construction related noiseimpacts under Alternative 4 (No Action - Planning Basis Operations Alternative
plus HEU Materias Facility plus Specia Materials Complex) would result from relatively high and
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continuouslevelsof noiseintherange of 89to 108 dBA. Because of the distance between construction sites
and locationsrelativeto Y -12 facilities commutative noise impactsto Y -12 empl oyees population would be
the mitigated to acceptable levels (approximately 70 dBA). Potential construction activity locations under
the alternative are at sufficient distance from the ORR boundary and the city of Oak Ridge to result in no
change to background noise levels at these areas.

Operation. Under theNo Action - Planning Basis Operations Alternative, small noiseimpacts are expected
from heavy equipment and activities associated with the Environmental Management Waste M anagement
Facility and the Field Research Center. Impacts would be limited to the general operation areas.

Operation of the HEU Materials Facility and the Special Materials Complex would generate some noise,
caused particularly by site traffic and mechanical systems associated with operation of the facility (e.g.,
cooling systems, transformers, engines, pumps, paging systems, and materials-handling equipment). In
general, sound levelsfor all action alternatives are expected to be characteristic of alight industrial setting
within the range of 50 to 70 dBA and would be within existing No Action - Status Quo Alternative levels.
Effectsupon residential areasare attenuated by the distancefromthefacility, topography, and by avegetated
buffer zone.

3.5.10 Sitelnfrastructure

Construction. There would be no measurable change in Y-12 Site energy usage or other infrastructure
resources under the No Action - Planning Basis Operations Alternative due to the construction of the
Environmental Management Waste Management Facility or the Field Research Center activities. Existing
site infrastructure would be used and energy usage would be minimal during the construction phase.

Construction of the HEU Materials Facility at Site A would result in lessinfrastructure impacts than Site B
since no buildings would be demolished and utility relocation would be minimal. Site B would require
demolition of eight buildingsand realignment of Old Bear Creek Road. Construction material sand resources
for the HEU Materials Facility would be the same for Site A and Site B. If the Upgrade Expansion of
Building 9215 is constructed, some utility relocation would be necessary but no permanent buildingswould
requiredemolition. Construction materialsand resourcesfor the HEU Material s Facility would bethe same
for Site A and Site B. Construction material sand resourcesrequirementsfor the Expansion of Building 9215
would be less than that for the HEU Materials Facility.

Construction materials and resource requirements for the Special Materials Complex would be the samefor
Site 1, Site 2, or Site 3. Construction of the Special Materials Complex at Site 1 would result in the |east
impact to infrastructure since no buildings would be demolished and only small utility rel ocation would be
required. At Site 2, five buildings would be removed. At Site 3, eight buildings would be removed and a
portion of Old Bear Creek Road would be realigned.

Operation. Under the No Action - Planning Basis Operations Alternative, there would be adlight increase
from the No Action - Status Quo Alternative in energy and resource regquirements. Electrical energy
consumption would increase by approximately 208,000 MWh/yr to 566,000 MWh/yr and water use would
increase by 4.3 MLD (1.1 MGD) to 20.2 MLD (5.3 MGD) dueto restart of remaining operations that were
halted by the 1994 stand-down.

Operation of theHEU Material sFacility would require approximately 5,900 MWh/yr of electricity and 1,510
L/day (400 gal/day) of water. Operation of the Upgrade Expansion of Building 9215 would require
approximately 10,900 MWh/year and 1,975 L/day (520 gal/day) of water. Sufficient electrical energy and
water capacity exists at Y-12 to support the expected increases. Combined with the No Action - Planning
Basis Operations Alternative, the preferred alternative (new HEU Materials Facility) would require atotal
of 572,000 MWh/yr of electricity and 20.2 MLD (5.3 MGD) of water.
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Operation of the Special Materials Complex would require approximately 30,400 MWh/yr and 228,600
L/day (63,000 gal/day) of water. Sufficient electrical energy and water capacity exists at Y-12 to support
the expected increases. Combined with the No Action - Planning Basis Operations Alternative, this
alternative would require atotal of 596,000 MWHh/yr of electricity and 20.4 MLD (5.4 MGD) of water.

Operation of the new HEU Materia's Facility and the Special Materials Complex when combined with The
No Action - Planning Basis Operations Alternative would require an increase in el ectrical usageto 602,000
MWh/yr and an increase of water usage to 20.4 MLD (5.4 MGD).

The vacating of existing HEU storage facilities and special materials operations facilities, if new projects
are constructed, could potentially effect the projected increases and minimize potential impacts on site
infrastructure and resources.

3.5.11 Cultural Resources

Construction. No impacts to cultural resources are expected under the No Action - Planning Basis
Operations Alternative. NRHP-eligible propertiesin the proposed historic district encompassing the Y-12
National Security Complex would continue to be actively used for DOE mission activities.

Theimpactsto cultural resourcesresulting from the Environmental Management Waste M anagement Facility
and Field Research Center activities has been assessed in consultation with the SHPO (DOE 1999j, DOE
2000b). Although there are no known archaeological resources in the Y-12 Site area, there would be a
remote possibility of encountering buried cultural resourcesduring ground-disturbing activities. Procedures
for addressing the unanticipated discovery of cultural resourcesare described intheY-12 Cultural Resource
Management Plan (CRMP).

No impactsto cultural resources are expected from construction of the HEU Materials Facility at Site A or
Site B. The Upgrade Expansion of Building 9215 would be considered a major alteration of a historic
property and require consultation with the SHPO in accordance with the Y-12 CRMP. Although there are
no known archaeol ogical resourcesinthe Y -12 Sitearea, therewould be aremote possibility of encountering
buried cultural resources during ground-disturbing activities. Procedures for addressing the unanticipated
discovery of cultural resources are described in the Y-12 CRMP.

No impacts to cultural resources are expected from construction of the Special Materials Complex at Site
1, Site 2, or Site 3. Because use of Site 1 would probably involve ground disturbancein an undisturbed area
and may involve disturbance exceeding the depth and extent of previousground disturbancesthe DOE-ORO
would consult with SHPO and other partiesto determine whether an archaeological survey iswarranted. |If
a survey is conducted, any resources found would be evaluated for NRHP-dligibility and the effects
determined in consultation with the SHPO and other parties. Although there are no known archaeol ogical
resourcesintheY-12 Sitearea, therewould be aremote possibility of encountering buried cultural resources
during ground-disturbing activities. Procedures for addressing the unanticipated discovery of cultural
resources are described in the Y-12 CRMP.

Operation. Noimpactsto cultural resources are expected under the No Action - Planning Basis Operations
Alternative because NRHP-€ligible properties would not be modified or demolished and ground-disturbing
activitieswould be minimal. Noimpactsto cultural resourcesare expected from operation of HEU Materials
Facility, the Upgrade Expansion of Building 9215, or the Special Materials Complex. Upon completion of
the new HEU Materia s Facility or Upgrade Expansion of Building 9215, NRHP-eligible buildings (9204-2,
9204-2E, 9204-4, 9215, 9720-5, and 9998) would no longer be used for the HEU storage mission. Upon
completion of the Special Materials Complex, NRHP-dligible buildings (9201-5, 9202, 9731, and 9995)
would no longer be used for the Special Materials Mission. Depending on the disposition of these historic
properties, there could be impacts associated with moving the HEU Storage Mission and Special Materias
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Operations from these buildings. Potential impacts include changes in the character of the properties’ use,
the physical destruction of historic properties, and the neglect of properties leading to deterioration. If
adverse effects on historic properties could result from the change of mission or subsequent disposition of
these buildings, the SHPO must be consulted regarding the application of the criteria of adverse effect and
in mitigation efforts to avoid or reduce any impacts in accordance with 36 CFR 800.

3.5.12 Waste Management

Construction. TheEnvironmental Management Waste Management Facility and the Field Research Center
activitieswould generate small amounts of nonhazardous construction waste under theNo Action - Planning
Basis Operations Alternative.

If theHEU Materials Facility isconstructed at Site A, construction waste would belessthan Site B. At Site
A, approximately 3,823 m?* (5,000 yd®) of nonhazardous construction debris and 14.8 million L (3.9 million
gal) of nonhazardous sanitary waste would be generated during the 4-year construction period. At Site B
an additional 22,707 m?®(29,700yd®) of contaminated soil (mixed L L W) would be excavated before building
construction could begin. Construction of the Upgrade Expansion of Building 9215 would generate theleast
amount of construction waste; approximately 3,058 m?* (4,000 yd®) of nonhazardous construction debrisand
14.8 million L (3.9 million gal) of nonhazardous sanitary waste. Small amounts of hazardous waste (e.g.,
used oil and diesel contaminated soil) would be generated by the use of construction equipment, and disposed
of in accordance with applicable hazardous waste management plans.

Construction of the Special Materials Complex at Site 2 would generatethe most construction wasteand Site
1theleast. At Site 2, approximately 46,867 m® (61,300 yd®) of contaminated soil (mixed LLW) would be
excavated and an additional 3,420 m* (4,470 yd®) of nonhazardous construction debris and 1.4 million L
(382,400 gal) of nonhazardous sanitary waste would be generated. At Site 3, approximately 22,707 m?
(29,700 yd®) of contaminated soil would be excavated. Theamount of construction debrisand sanitary waste
would be the same as Site 2. No contaminated soil would be excavated at Site 1 and approximately 1.4
million L (382,400 gal) of nonhazardous sanitary waste would be generated. Small amounts of hazardous
waste (e.g., used oil and diesel contaminated soil) would be generated by the use of construction equipment,
and disposed of in accordance with applicable hazardous waste management plans.

If both a new HEU Materias Facility and a new Special Materials Complex were constructed, the waste
generated would be added to waste generated under the No Action - Planning Basis Operations Alternative.
The contaminated soilswould bemixed LLW. Useof construction equipment would generate small amounts
of hazardous waste. Non-hazardous waste would consist primarily of construction debris and wastewater.

Operation. Under theNo Action - Planning BasisOperations Alternative, mixed L LW and hazardouswaste
are expected to increase slightly from the No Action - Status Quo Alternative. LLW generation rate is
expected to remain approximately the same as the No Action - Status Quo Alternative. Sanitary/industrial
wastes are expected to decrease by a small amount (see Table 3.5-1 for amounts). The operation of the
Environmental Management Waste Management Facility would be a beneficial impact on Y-12 Waste
Management operations because it would expand on-site CERCL A waste disposal capacity.

Operation of the HEU Materials Facility would be expected to generate small amounts of LLW, hazardous,
and nonhazardous waste per year (see Table 3.5-1 for amounts). The Upgrade Expansion of Building 9215
would generate similar small amounts of the same types of waste (see Table 3.5-1 for amounts). Adequate
waste management capacity existsto support the expected waste volumes. The No Action - Planning Basis
OperationsAlternative plusthe HEU Materials Facility operation waste generationisshownin Table 3.5-1.

Operation of the Special Materials Complex would generate small amounts of hazardous and nonhazardous
waste per year (see Table 3.5-1 for amounts). Lessthan 1 yd® of LLW would be generated per year from
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Analytical Chemistry testing in support of special materials operations. Special materials operations use no
radiological materials. Adequate waste management capacity existsto support the expected waste volumes.
TheNo Action - Planning Basis Operations Alternative plusthe Special Materials Complex operation waste
generation is shown in Table 3.5-1.

Operation of both an HEU Materials Facility and a new Special Materials Complex would add to waste
generated under the No Action - Planning Basis Operations Alternative (Table 3.5-1).

3.5.13 Environmental Justice

Construction. Asdiscussed in Section 5.3, the short-term socioeconomi ¢ impacts during construction of the
facilities would be positive and not result in any disproportionately high and adverse effects on minority
populations or low-income populations. Therefore, no disproportionately high and adverse effects on
minority populations or low-income populations would be expected.

Operation. Asdiscussed in Section 5.14, none of the proposed alternatives would pose significant health
risksto the public and radiol ogical emissionswould remain bel ow theannual doselimit of 10 mrem (the MEI
doseis4.5 mrem/yr for Alternative4). Resultsfrom the ORR ambient air monitoring program show that the
hypothetical EDE received within the Scarboro Community (M onitoring Station 46) istypically lower (0.16
mrem/yr) than at other monitoring stationsto the south (M onitoring Station 48) and west (M onitoring Station
35) of Y-12 where the hypothetical EDE would be 0.18 mrem/yr (Monitoring Station 48) or 0.19 mrem/yr
(Monitoring Station 35) (DOE 2000d). There are no special circumstances that would result in any greater
impact on minority or low-income popul ations than the population as awhole.

3.5.14 Worker and Public Health

Construction. Under the No Action - Planning Basis Operations Alternative, construction activities of the
Environmental Management Waste Management Facility would be expected to result in approximately nine
non-fatal occupational injuries/illnesses per year.

Construction of the HEU Materials Facility or the Upgrade Expansion of Building 9215 would be expected
toresult in approximately three additional non-fatal occupational injuries/illnesses per year. Both facilities
would require a4-year construction period.

Construction of the Special Materials Complex would be expected to resultin approximately three additional
non-fatal occupational injuries/ilinessesper year. Theconstruction periodfor the Special MaterialsComplex
is3.5 years.

Operation. Under theNo Action - Planning BasisOperations Alternative, the estimated number of non-fatal
occupational injuries/ilinessesper year for thetotal Y-12workforceis440. Because of therestart of all Y-12
mission operations, radiological impacts are expected. The annual average doseto workerswould decrease
from the No Action - Status Quo Alternative (26 mrem [7.04x10° LCF per year]) by 14.6 mrem and result
in an estimated 4.64x10° LCFs per year. The decrease in worker dose is duein part to the use of the new
International Commission Radiological Protection (ICRP) 66 lung model and the bio-kinetic model for
uranium from |CRP 78 approved by DOE for monitoring worker exposure. These models are based on the
latest scientific information from the ICRP. The conservatively estimated MEI dose would increase from
the No Action - Status Quo Alternative (0.53 mrem [2.65x107]) by 3.97 mrem/yr to 4.5 mrem/yr and result
in an estimated 2.25x10° L CFs per year. The dose to the population within 80km (50 mi) would increase
from TheNo Action - Status Quo Alternative (4.5 person-rem/yr [2.25x10° L CFs per year]) by 29.2 person-
rem/yr to 33.7 person-rem/yr and result in an estimated 1.69x10° L CFsper year. Theincreasein public dose
is due to the resumption of all uranium operations, including those remaining in stand-down since 1994,
under planning basis operations and conservative assumptions used in the analysis.
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Onceconstructed, the HEU Materia s Facility or the Upgrade Expansion of Building 9215 would requirethe
transfer of stored HEU in existing facilitiesto the new storagefacility. Thisone-timetransfer would expose
workersinvolved in the transfer to an estimated dose of 150 mrem. An estimated 0.002 L CFs are expected
fromthetransfer. For normal operation of the HEU MaterialsFacility or the Upgrade Expansion of Building
9215, the worker dose is expected to be 33 mrem/yr and the same as for The No Action - Planning Basis
Operations Alternative or The No Action - Status Quo Alternative. The MEI dose and the dose to the
population within 80km (50 mi) would not change from the No Action - Planning Basis Operations
Alternative or the No Action - Status Quo Alternative.

Operation of the Special Materials Complex involves no radiol ogical materials. No additional hazardousair
pollutant impacts are expected. The MEI dose and the dose to the population within 80 km (50 mi) would
not change from that described above for the No Action - Planning Basis Operations Alternative.

3.5.15 Facility Accidents

Operation. Under the No Action - Planning Basis Operations Alternative, the postul ated beyond-design-
basis earthquake accident involving radiological materials would result in an estimated 0.21 LCFsto the
population living within 80km (50 mi), the same as The No Action - Status Quo Alternative. The MEI of
the public would receive adose of 17 rem and result in an estimated 0.008 L CFs.

Thepostulated criticality accident Under theNo Action - Planning BasisOperationsAlternativewould result
in an estimated 0.0043 LCFs to the population living within 80km (50 mi), the same as The No Action -
Status Quo Alternative. The MEI of the public would receive adose of 3 rem and result in an estimated 1.5
x 103 LCFs.

The postul ated fire accident scenario involving radioactive materials under the No Action - Planning Basis
Operation Alternativewould result in an estimated 9 x 10°t0 0.28 L CFsto the popul ation living within 80km
(50 mi), the same as The No Action - Status Quo Alternative. The dose to the MEI of the public would be
0.01 to 16 rem and result in an estimated 5 x 10 to 0.008 LCFs.

The potential bounding accident involving achemical release duetolossof contaminant under the No Action
- Planning Basis Operation Alternative would potentially expose between 80 and 310 workers at Y-12 to
Emergency Response Planning Guideline-2 (ERPG) concentrationsor greater, the sameas TheNo Action -
Status Quo Alternative (See Appendix Section D.7.2.3 for definition of ERPG-2). No significant off-site
exposure is expected.

Most of the accidents analyzed in this SWEIS do not vary by alternative because the same facilities are
potentially involved in the accidents and subsequent consequences. However, the construction and use of
the HEU Materials Facility and Specia Materials Complex would replace existing facilities that were
originaly designed for other purposes with facilities that incorporate modern features to prevent the
occurrence of accidents, aswell as mitigate the accident consequences.

Duetothedesignandfacility construction, theHEU MaterialsFacility or the Upgrade Expansion of Building
9215 is expected to reduce the likelihood of a beyond-evaluation-basis earthquake accident for the HEU
Storage Mission by approximately afactor of 5, the criticality accident by afactor of 2to 5, and the accident
involving radiological material by afactor of 2to 5 compared to the current situation under the No Action -
Status Quo Alternative. There would be no change from The No Action - Planning Basis Operations
Alternative for chemical accidents.

There would be no change from the No Action - Planning Basis Operations Alternative for radiological
accidents if the Special Materials Complex is constructed. The likelihood of chemical accidents for the
Special Materials Complex would be lower by approximately a factor of 2 to 5 compared to the current
situation under the No Action - Status Quo Alternative due to design and facility construction.
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TheY-12 Emergency Management Programincorporatesall the planning, preparedness, response, recovery,
and readiness assurance elements necessary to protect on-site personnel, the public, the environment, and
property in case of credible emergenciesinvolving Y-12 facilities, activities, or operations. Provisions are
in place for the Y-12 National Security Complex interface and coordination with Federal, state, and local
agencies and with those organizations responsible for off-site emergency response. In the event of an
emergency at Y-12, a number of resources are available for mitigation, re-entry, and recovery activities
associated with the response.

3516 Cumulative Impacts

Potential cumulative impacts due to the impacts of the proposed action and alternatives analyzed in the
SWEISareexpectedtobeminimal. Potential cumulativeimpactsfromthe Preferred Alternative (Alternative
4) would be expected during construction of the HEU Materials Facility (Site A) and the Special Materias
Complex (Site1). Theconstructionimpactswould be adverse but temporary. Normal operations of the new
facilities would contribute to cumulative impacts because they would replace existing storage and special
materials operationsin existing facilities.

Theexisting and potential future projectsincluded in the cumulativeimpact analyseswerethe TV A operated
Bull Run and Kingston coal-fired steam plants, and Watts Bar Nuclear Power Plant; thelease of parcels ED-
1, ED-3, and land and facilitieswithin ETTP; construction and operation of the Spallation Neutron Source;
surplus HEU disposition activities at Y-12; the treating of transuranic/alpha low-level waste at ORNL;
construction of the ORNL Facilities Revitalization Project facilities; and various Oak Ridge area
infrastructure upgrade and proposed new construction projects. The following describes issues/resource
areas where potential cumulative impacts could result.

Land Use. Alternatives 3 and 4 could result in aland use change for approximately 4 ha (10 acres) if Site
1 isselected for the Special Materials Complex. The 4 ha (10 acres) portion of Site 1 is currently wooded
but would changeto industrial classification if developed. Construction of the SNS on ORR has cleared an
approximately 45 ha (110 acres) greenfield site and resulted in achangein use from Mixed Research/Future
Initiativesto Institutional/Research. Other projectson ORR, e.g., the ORNL FacilitiesRevitalization Project
(FRP) and TRU Waste Treatment Facility involve small areas and use existing devel oped sites (Brownfield)
and would not change existing land use classifications. These potential developments and projects would
result in small area land use changes on ORR that would be adverse but would not affect land use or
residential development outside the ORR boundary.

Transportation. Theincremental impact of operation worker traffic at Y-12 isnot expected to impact ORR
or off-site area traffic because no increase in workersis expected. The existing workforce would be used
for Y-12 planning basis operations|evel sand staffing proposed new facilities. Potential cumulativeimpacts
to area traffic and roads could occur with al the SWEIS alternatives during construction. Depending on
proj ect scheduling, peak construction workforcetraffic could be ahigh or an additional 433 vehiclesper day
with Alternative4. Construction of the SNSwould add approximately 578 workersduring peak construction
andincreasetraffic on ORNL accessroadsby approximately 7 percent. The ORNL FRPandthe TRU Waste
Treatment Facility would add a smaller amount of workers vehicles (approximately 100) to area traffic.
Adverse cumulative impacts could occur if these project construction schedules overlap during peak
construction periods. Theimpact would result in areatraffic congestion, and decreased level s-of-serviceon
area access roads to ORR. Recent improvements to ORR access roads should minimize these cumulative
impacts as well as the continued staggered work schedule currently in effect at the ORR for operations
workers.

Socioeconomics. The proposed actions and alternatives analyzed in the SWEIS would not have adverse
impact on socioeconomic issues in the ROI. There would be no substantial change in the workforce
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associated with Y-12 operations under any of the alternatives and therefore no direct or indirect adverse or
beneficial cumulative impact.

Water Emissions. An increase in radioactive or chemical releases to area surface waters is not expected
under No Action - Planning Basis Operation or theaction alternatives. Routineoperationsat ORR, including
Y-12, result in somerelease of radionuclides. The MEI dose of 4 mrem per year and the popul ation dose of
3 person-rem per year from waterborne sources near ORR would not change. The cumulative effect from
the Watts Bar Nuclear Plant waterborne emissions are estimated to be 4.2 person-rem per year to the
population. Thiscumulativeeffect (ORR and WattsBar Nuclear Plant) translatesinto 0.004 cancer fatalities
for each year of exposure to the population living within 80 km (50 miles) of ORR. Therefore, no adverse
cumulative effects from radiological waterborne releases are expected.

Air Emissions. Cumulativeimpactsto air from airborne radioactive rel eases are expected. The cumulative
dose to the population within 80 km (50 miles) of ORR from ORR and other sourcesidentified in the area
would be 61.6 person-rem per year. Thetotal annual cumulative dosetranslatesinto 0.03 LCF for each year
of exposure. The contribution of Y-12 activitiesunder the No Action - Planning Basis Operationsand action
alternativeswould be approximately 33.7 person-rem and 0.017 L CF per year of exposure. The cumulative
impacts would not be significant.

The major source of nonradiological air emissions at Y-12 is the Steam Plant. The conservative anaysis
in the SWEIS (see Section 5.7) shows that Y-12 NAAQs criteria pollutant concentrations when added to
background concentrations (whichincludeconcentrationsfromall working sourcesincludingthe Y -12 Steam
Plant) would increase but are below the national and TDEC standards. No significant adverse cumulative
impacts are expected from any of the alternativesin the SWEIS.

Utilitiesand Energy. Theincremental increasein utilities and energy use among the alternatives would be
minimal (see Site Infrastructure). TVA has excess electrical capacity to accommodate future uses at Y-12,
ORR, and projected growthin the surrounding Oak Ridge and Knoxvillearea. Inaddition, installed capacity
of Y-12 and ORR site utilities is much greater than projected usage. Therefore, no adverse significant
cumulativeimpactsto utility and infrastructure supply and capacity areexpected. Theinstalled excessutility
infrastructure and capacity at ORR would be a beneficial effect on future public use/development on the
ORR.

Waste Generation. The cumulativevolumesof LLW, mixed LLW, hazardouswaste, and sanitary/industrial
waste for the Oak Ridge ROI were analyzed and compared to the existing ORR and off-site waste
management facilities capacity and capabilities for treatment, disposal and/or storage. The cumulative
volumes from all analyzed actions resulted in generation of 37,819 m*/yr of LLW, 1,946 m*/yr of mixed
LLW, 203 m*/yr of hazardous waste, and 29,412 m*/yr of sanitary/industrial waste. The Y-12 incremental
portion of thisvolumewas 1,404 m*/yr of LLW, 69 m*/year of mixed LLW, 18.5 m*/year of hazardouswaste,
and 7,295 m¥/year of sanitary/industrial waste. The existing ORR and off-site waste management facilities
have sufficient capacity and capabilities for treatment, disposal and/or storage. Therefore, no significant
cumulative impacts on ORR or area waste management facilities are expected.

Public Health. The analysis of potential cumulative radiological health effects of routine ORR operations
includes Y-12 proposed actions and other identified radiological sources within the study area. The
cumulative effect from all sources for the general population isasmall (lessthan 5 percent) increase over
that from ORR. The ORR total doseto the population within 80 km (50 miles) was conservatively estimated
at 90 person- rem per year and tranglates into 0.045 LCF per year. The cumulative dose to the population
was conservatively estimated to be 94 person-rem per year and resultsin an estimated 0.047 LCF per year.
Therefore, no significant cumulative impacts on public or worker health are expected from the proposed
actions and SWEIS alternatives.
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TABLE 3.5-1.—Summary of Environmental Consequences for the Y-12 Site-Wide Alternatives [Page 1 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Land Use
Construction:
Potential Land None 26 to 40 ha (64 to 99 acres) 5ha(12.4 acres) at 0.8 ha (2 acres) 8 ha (20 acres) at 10-13 ha
Disturbance for EMWMF Site A Sitel (24.7-32.1 acres)
5to 7 ha(12.4 to 17 acres) 5ha(12.4 acres) at 5ha(12.4 acres) at
Y-12 West End Borrow Area  SiteB Site 2 and Site 3
4 ha (10 acres) Field
Research Center
Total: 35-51 ha Total with No Action - Total with No Action - Total with No Action - Total with No Action -
Planning Basis Planning Basis Planning Basis Planning Basis
Operations Alternative: Operations Alternative: Operations Alternative:  Operations Alternative:
40-56 ha 36-52 ha 56-59 ha 45-64 ha
Operation:
Potential No change from existing 9to 18 ha (22 to 44 acres) 4 ha (10 acres) at 0.5 ha (1.2 acres) 4 ha (10 acres) at Sites 1, 8ha
Permanent Land 2,136 ha (5,279 acres) for EMWMF Site A 20r3 (20 acres)
Requirement comprising Y-12 Site
5to 7 ha(12.4 to 17 acres) 4 ha (10 acres) at

for Borrow Area

<4 ha (<10 acres) Field
Research Center

Total: 18-29 ha

SiteB

Total with No Action -
Planning Basis
Operations Alter native:
22-33 ha

Total with No Action -
Planning Basis
Operations Alternative:
18.5-29.5 ha

Total with No Action -
Planning Basis
Operations Alternative:
22-33 ha

Total with No Action -
Planning Basis
Operations Alternative:
26-37 ha
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TABLE 3.5-1.—Summary of Environmental Consequences for the Y-12 Site-Wide Alternatives [Page 2 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex

Transportation
Construction:

Additional
Vehicles/Day

Operation:

Additional
Vehicles/Day

None

No change from average
daily traffic volume of
32,100

75 for EMWMF

< 10 for Field Research
Center

Total: 85 vehicles

28 for EMWMF

6 for Field Research Center

Total: 34 vehicles

165 worker vehicles at
Site A and Site B; 8
material trucks

Total with No Action -
Planning Basis

Operations Alternative:

258 vehicles

No additional worker
traffic

3,000 additional truck
trips on site to relocate
stored HEU to new
facility

Total with No Action -
Planning Basis

Operations Alternative:

34 vehicles

165 worker vehicles; 3
material trucks

Total with No Action -
Planning Basis
Operations Alter native:
253 vehicles

No additional worker
traffic

3,000 additional truck
trips on site to relocate
stored HEU to new
facility

Total with No Action -
Planning Basis
Operations Alternative:
34 vehicles

157 worker vehicles at
Site 1, Site 2, Site 3; 5
material trucks

Total with No Action -
Planning Basis
Operations Alternative:
247 vehicles

No additional worker
traffic

Total with No Action -
Planning Basis
Operations Alternative:
34 vehicles

335 worker vehicles,
13 material trucks

Total with No Action -
Planning Basis
Operations Alternative:
433 vehicles

No additional worker
traffic

Total with No Action -
Planning Basis
Operations Alternative:
34 vehicles
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TABLE 3.5-1.—Summary of Environmental Consequences for the Y-12 Site-Wide Alternatives [Page 3 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Transportation Therisk associated with Therisk associated with Therisk associated with Therisk associated with No additional risk from Therisk associated with
Risk radiological material radiological material radiological material radiological material No Action - Status Quo radiological material

transportation would be
lessthan 0.1 fatality per
year.

The risk associated with
radiological waste
transportation would be
lessthan 0.1 fatality per
year.

transportation would be less
than 0.1 fatality per year.

Therisk associated with
radiological waste
transportation would be less
than 0.1 fatality per year.

transportation would be
less than 0.1 fatality per
yesr.

Therisk associated with
radiologica waste
transportation would be
less than 0.1 fatality per
year. The risk associated
with the one-time on site
transport of stored HEU to
new facility would be less
than 0.001 fatality.

transportation would be
lessthan 0.1 fatality per
year.

Therisk associated with
radiological waste
transportation would be
lessthan 0.1 fatality per
year. The risk associated
with the one-time on site
transport of stored HEU to
new facility would be less
than 0.001 fatality.

Alternative associated
with radiological
material transportation
under this aternative.

No additional risk from
No Action - Status Quo
Alternative with
radiological waste
transportation under this
aternative.

transportation would be
less than 0.1 fatality per
yesr.

Therisk associated with
radiologica waste
transportation would be
less than 0.1 fatality per
yesr.

Socioeconomics

Construction:

Peak Workforce

No new construction

100 for EMWMF

< 10 for Field Research
Center

Total: 110 workers

220 for Site A and Site B

Total with No Action -
Planning Basis
Operations Alternative:
330 workers

220

Total with No Action -
Planning Basis
Operations Alternative:
330 workers

210 for Site 1, Site 2,
Site3

Total with No Action -
Planning Basis
Operations Alternative:
320 workers

430

Total with No Action -
Planning Basis
Operations Alternative:
540 workers
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TABLE 3.5-1.—Summary of Environmental Consequences for the Y-12 Site-Wide Alternatives [Page 4 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Operation: No change from existing 25 for EMWMF 100 during year transition 100 during year transition 36 for Site 1, Site 2, Site 66
(Workers) workforce of 8,900 period period 3
6 for Field Research Center 30 for normal operation 49 for normal operation
Total: 31 Total with No Action - Total with No Action - Total with No Action - Total with No Action -
Planning Basis Planning Basis Planning Basis Planning Basis
Operations Alter native: Operations Alter native: OperationsAlternative:  Operations Alternative:
61 70 97 97
Impact on Regional Impact on Regional Impact on Regional Impact on Regional Impact on Regional
Economy < 1 percent Economy < 1 percent Economy < 1 percent Economy < 1 percent Economy < 1 percent
Geology and
Soils

Construction:

No new construction or
potential increase in soil
erosion

Potential increase in soil
erosion due to storm water
runoff from EMWMF and Y-
12 borrow area. Detention
basins and runoff control
ditches would minimize soil
erosion and impacts.

Small potential increasein
soil erosion from Field
Research Center. Soil
erosion controls would
minimize impacts.

Potential increase in soil
erosion due to storm water
runoff at Site A
construction lay down
area and new parking lot.
Detention basins and
runoff control ditches
would minimize soil
erosion and impacts. No
impacts to geology are
expected.

Small potential for
increasein soil erosion.
Standard soil erosion
control measures would
be used to minimize
impacts. No impacts to
geology are expected.

At Site 1, potential
impact to soil profile and
increase in soil erosion
due to storm water
runoff at construction lay
down area and new
parking lot. Detention
basins and runoff control
ditches would minimize
soil erosion and impacts.
No impacts to geology
are expected.

Small potential increase
in soil erosion at Site 2

and Site 3. No impacts
to geology are expected.

Potential increase in soil
erosion due to storm water
runoff. Detention basins,
silt fences, and runoff
control ditches would
minimize soil erosion and
impacts. No impactsto
geology are expected.
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Description of Proposed Action and Alternatives

TABLE 3.5-1.—Summary of Environmental Consequences for the Y-12 Site-Wide Alternatives [Page 5 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Operation: No increase in soil Minimal impacts expected No impacts to geology or No impacts to geology or No impacts to geology Minimal impact expected

erosion or impact to
geology.

from EMWMF and Y-12
borrow area activities.
Detention basins, runoff
control ditches, and cell
design components would

minimize impacts to geology

and soils.

soils are expected at Site
A or Site B with
engineered design
measures.

soils are expected with
engineered design
measures.

or soils are expected at
Site 1, Site 2, or Site 3
with engineered design
measures.

due to EMWMF and
borrow site activities.
Engineered controls
would minimize impacts.

Water Resources
Surface Water:

Construction:

No change from 15.9
MLD treated water
requirement or 17.9
MLD raw water
requirement. Surface
water discharges meet
NPDES permit limits.

No substantial change to
surface raw water
requirements, discharge, or
water quality conditions.
Small increase of 4.3 MLD
ELZ MGD) to 20.2 MLD

5.34 MGD) in treated water

requirement. Minimal
impacts from sediment
loading or contaminated

runoff from EMWMF or Y-

12 borrow area due to
engineered barriers (e.g.,

detention basins, stormwater

runoff control ditches).

No substantial change to
surfaceraw water
requirements, discharge,
or water quality
conditions. Small amount
(5,140 L/day) of treated
water requirement (7.5
million L during 4-yr.
construction period) if
HEU Materials Facllity is
constructed at Site A or
Site B. Potential for
increased storm water
runoff at Site A.

No substantial change to
surfaceraw water
requirements, discharge,
or water quality
conditions. Small
amount (3,980 L/day) of
treated water requirements
(5.7 million L during 4-yr.
construction period) if
Upg?rade Expansion to
Building 9215 is
constructed.

No substantial change to
surfaceraw water
requirements, discharge,
or water quality. Small
amount (4,460 L/day) of
treated water
requirement (5.7 million
L during 3.5-yr.
construction period) if
Special Materials
Complex is constructed
at Site 1, Site 2 or Site 3.
Potential for increased
itormwater runoff at Site

No substantial change to
surfaceraw water
requirements, discharge,
or water quality. Small
increase (4.51 MLD) to
20.21 MLD in treated
water requirement.
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TABLE 3.5-1.—Summary of Environmental Consequences for the Y-12 Site-Wide Alternatives [Page 6 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Operation: No change from 15.9 No impacts from Field Negligible impact to Negligible impact to Negligible impact to Negligible impact to
MLD treated water Research Center activities. surface water with soil surface water with soil surface water with soil surface water with soil
requirement or 17.9 erosion and surface water erosion and surface water erosion and surface erosion and surface water
MLD raw water control measures. control measures. water control measures. control measures.
requirement. Surface
water discharges meet No substantial change to Small increase of 1,510 Small increase of 1,975 Small increase of Small increase to 20.43
NPDES permit limits. surface raw water L/day (400 gal/day) in L/day (520 gal/day) in 228,600 L/day (63,000 MLD (5.4 MGD) in
requirements, discharge, or treated water treated water requirements  gal/day) in treated water treated water requirements
water quality conditions. requirements and and discharge but requirements and over No Action - Status
Small increase of (4.3 MLD discharge but negligible negligible increase from discharge but negligible Quo Alternative but
(1.2MGD) t0o 20.2 MLD (5.3  increase from No Action - No Action - Planning increase from No Action negligible increase to raw
MGD) in treated water Planning Basis Operations ~ Basis Operations - Planning Basis water requirements,
requirement. Minimal Alternative surface water Alternative water Operétions Alternative discharges, or water
impacts from sediment requirements, discharges, requirements, discharge, surface water quality conditions. All
loading or contaminated or water quality or water quality requirements, water quality parameters
runoff from EMWMF or Y - conditions at Site A or conditions. All water discharges, or water within established limits
12 borrow area due to Site B. All water quality quality parameters within quality conditions. All with pretreatment.
engineered barriers (e.g., parameters within establisned limits with water quality parameters Negligible impacts to
detention basins, stormwater established limits with pretreatment. within established limits surface water with soil
runoff control ditches). pretrestment. with pretreatment. erosion and surface No
Action - Planning Basis
Operations Alternative
water control measures.
Groundwater

Construction:

No new construction or
change in groundwater
use or quality.

Negligible impact from
tracer material used in Field
Research Center tests.

No groundwater requirement
or additional impactsto
groundwater quality
conditions from the
EMWMF or Y-12 borrow
area.

No groundwater requirement
or additional impactsto
groundwater quality
conditions from the Field
Research Center.

Negligible impacts to
surface water with soil
erosion and surface water
control measures.

No groundwater
requirement or additional
impacts to groundwater
quality conditions if new
HEU Materials Facility is
constructed at Site A or
Site B.

Negligible impacts to
surface water with soil
erosion and surface water
control measures.

No groundwater
reguirement or additional
impacts to groundwater
quality conditions if new
Building 9215 expansion
is constructed.

Negligible impacts to
surface water with soil
erosion and surface
water control measures.

No groundwater
requirement or
additional impactsto
groundwater quality
conditions if new Special
Materials Complex is
constructed at Site 1,
Site 2, or Site3.

No groundwater
requirement or additional
impacts to groundwater
quality conditions.
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Description of Proposed Action and Alternatives

TABLE 3.5-1.—Summary of Environmental Consequences for the Y-12 Site-Wide Alternatives [Page 7 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4

2A Preferred Alternative

Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials

Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Operation: No groundwater No groundwater requirement No groundwater No groundwater No groundwater No groundwater

requirement or changein  or additional impacts to requirement or additional requirement or additional requirement or requirement or additional

groundwater use or groundwater quality impacts to groundwater impacts to groundwater additional impactsto impacts to groundwater

quality.

conditions from the
EMWMF. The EMWMF
design measures (e.g.,
natural and man-made
synthetic liners) would
prevent releases that could
Impact groundwater quality.

Field Research Center
sampling activities would
remove approximately 7,570
L (2,000 gal) of groundwater
per year. Minor impacts to
groundwater quality due to
Injected additives and tracers
for research study.
Groundwater quality may
improve with some research
study treatment tests.

quality conditions from
new facility.

Same asNo Action -
Planning Basis Operations
Alternative Field Research
Center potential
groundwater impacts.

quality conditions from
new facility.

Same asNo Action -
Planning Basis Operations
Alternative Field Research
Center potential
groundwater impacts.

groundwater quality
conditions from new
facility.

Same as No Action -
Planning Basis
Operétions Alternative
Field Research Center
potential groundwater
Impacts.

quality conditions from
new facility.

Same asNo Action -
Planning Basis Operations
Alternative Field Research
Center potential
groundwater impacts.
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TABLE 3.5-1.—Summary of Environmental Consequences for the Y-12 Site-Wide Alternatives [Page 8 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Biological
Resour ces
Terrestrial

Construction:

Operation:

No new construction or
impactsto terrestrial
resources.

No new impacts to
terrestrial resources from
Y-12 operations.

Impacts due to land clearing
activities associated with
EMWMF and Y -12 borrow
area, loss of grassland, old
field habitat, and mixed
hardwood/conifer forest
habitat. Small animal
dislocation and reduction in
abundance can be expected.

Minimal impact to terrestrial
species or habitat from Field
Research Center activities.

Minor impact to terrestrial
resources from the EMWMF
or Y-12 borrow area.
Operations noise and human
activity may disturb or
displace some wildlife.

Negligible impact to
terrestrial resources from
Field Research Center
activities. Noise and human
activity may disturb or
displace some wildlife.

Impacts due to land
clearing activities for
construction and new
parking lot if HEU
Materias Facility is
constructed at Site A.
Loss of grassland, habitat
(~2 ha [5 acreg]) and
small animal dislocation
and disturbance can be
expected.

Negligible impactsif HEU
Materials Facility is
constructed at Site B.

Negligible impacts at Site
A or Site B from
operations due to noise
and human activity.

Negligible impactsif new
addition to Building 9215
is constructed.

Negligible impacts from
operétions due to noise
and human activity.

Impacts due to land
clearing activities at
constructions site and
construction lay down
areaif Specia Materials
Complex is constructed
a Site 1. Loss of
approximately 4 ha (10
acres) terrestrial habitat
and dislocation/disturb-
ance of wildlife.

Negligible impactsif
Special Materias
Complex is constructed
at Site 2 or Site 3.

Negligible impacts at
Site1, Site 2, or Site 3
from operations due to
noise and human
activity.

Impacts due to land
clearing activities and
congtruction sites. Loss of
grassland, old field
habitat, and mixed
hardwood/conifer forest
habitat. Dislocation and
disturbance to wildlife can
be expected.

Negligible impacts due to
operation noise and
human disturbance.
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Description of Proposed Action and Alternatives

TABLE 3.5-1.—Summary of Environmental Consequences for the Y-12 Site-Wide Alternatives [Page 9 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Wetlands

Construction:

Operation:

No changein the 18
wetlands (6.14 ha[15.2
acres]) within the Y-12
areaof analysis.

No changein the 18
wetlands within the Y-12
areaof analysis.

Potential impact to 0.4 ha (1
acre) wetland from
EMWMF.

No impact from Y-12 borrow
areaactivities.

No impact from Field
Research Center activities.

Total: 0.4ha(1acre)

No impacts on wetlands from
EMWMF or Y-12 borrow
area operation activities.

No impacts on wetlands from
Field Research Center
operation activities.

Potential impact to 3 man-
made wetlands (0.4 ha[1
acre]) if the HEU
Materials Facility is
constructed at Site A.
Impacts due to
construction of lay down
area and new parking lot.

No impacts to wetlands if
HEU Materials Facility is
constructed at Site B.

Total with No Action -
Planning Basis
Operations Alternative:
0.8ha (2acres)

No impacts on wetlands at
Site A or Site B from
HEU Materials Facility
operation.

No impacts to wetlands if
new expansion to
Building 9215 is
constructed.

Total with No Action -
Planning Basis
Operations Alternative:
0.4ha (1acre)

No impacts to wetlands
from operation.

Potential impact on 2
man-made wetlands (0.4
ha[1 acres]) if Special
Materials Complex is
constructed at Site 1.
Impacts due to land
clearing and potential
sedimentation from
construction activities.

No impact on wetlands if
Specia Materials
Complex is constructed
at Site 2 or Site 3.

Total with No Action -
Planning Basis
Operations Alternative:
0.8 ha

(2 acres)

No impacts on wetlands
from Special Materials
Complex operation.

Potential impactto 0.8
ha (2 acres) of wetlands
withinthe Y-12 areaof
analysis.

Total with No Action -
Planning Basis
Operations Alternative:
12ha

(3acres)

No impacts on wetlands.
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TABLE 3.5-1.—Summary of Environmental Consequences for the Y-12 Site-Wide Alternatives [Page 10 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Aquatic

Construction:

No new construction or
change to aquatic
resources.

No impacts to aguatic
resources from EMWMF or
Y-12 borrow area activities.

No impact from Field
Research Center activities.

No impacts to aquatic
resources from EMWMF or
Y-12 borrow area operation.

No impact from Field
Research Center operations
activities.

No impacts to aguatic
resources if HEU
Materias Facility is
constructed at

Site A or Site B.

No impacts to aquatic
resources from HEU
Materials Facility
operation.

No impacts to aquatic
resourcesif expansion to
Building 9215 is
constructed.

No impacts to aquatic
resources from new
storage expansion
operation.

No impacts to aguatic
resources if Special
Materials Complex is
constructed at Site 1,
Site 2, or Site 3.

No impacts to aquatic
resources from Special
Materials Complex
operation.

No impacts to aquatic
resources.

No impacts to aquatic
resources.

Operation: No change in aquatic
resources from Y-12
operation activities.
No impacts to aquatic
resources.

Threatened/Endanger ed

Species

Construction:

No new construction or
impacts to threatened/
endangered species
within Y-12 area of
analysis.

Potential impacts to
Tennessee Endangered
species pink lady slipper and
Tennessee Threatened
species tuberculed rein-
orchid and carolina quillwort
from EMWMF construction
activities. Impacts dueto
forest clearing and
construction activitiesin
close proximity to sensitive
habitat.

Potential impacts from
EMWMF under No
Action - Planning Basis
Operétions Alternative.

No impactsto
threatened/endangered
speciesif HEU Materias
Facility is constructed at
Site A or Site B.

Potential impacts from
EMWMF under No
Action - Planning Basis
Operétions Alternative.

No impacts to
threatened/endangered
speciesif storage
expansion to Building
9215 is constructed.

Potential impacts from
EMWMF under No
Action - Planning Basis
Operétions Alternative.

No impactsto
threatened/endangered
speciesif Special
Materials Complex is
constructed at Site 1,
Site2 or Site 3.

Potential impacts from
EMWMF under No
Action - Planning Basis
Operations Alternative.

No impacts to
threatened/endangered
species from HEU
Materials Facility or
Special Materias
Complex.
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Description of Proposed Action and Alternatives

TABLE 3.5-1.—Summary of Environmental Consegquences for the Y-12 Site-Wide Alternatives [Page 11 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Operation: No impactsto No impact from Y-12 borrow  No impact to No impact to No impact to No impact to
threatened/ endangered area activitiesto threatened/endangered threatened/endangered threatened/endangered threatened/endangered
species from operation threatened/endangered species from HEU species from storage species from Specia species from operations.
activities. species. Materials Facility expansion operation. Materials Complex
operation. operation.
No impact from Field
Research Center operation
activities.
Air Quality
Nonradiological
Emissions

Construction:

No new construction.
All criteria pollutant
levels within acceptable
standards.

Potential fugitive dust
emissions from EMWMF
and Y-12 borrow area during
construction. Standard dust
control measures would be
used. No off-site impact.

Potential fugitive dust
emissions from Field
Research Center due to
minor site clearing and
drilling activities. Standard
dust control measures would
be used. No off-site impacts.

Potential fugitive dust
emissionsif HEU
Materias Facility is
constructed at

Site A or Site B. Site A
construction activities
would generate more
fugitive dust emissions
due to site preparation for
new parking lot and lay
down area. Standard dust
control measures would
be used. No off-site
impacts.

Potential fugitive dust
emissionsif expansion to
Building 9215 is
constructed. Standard dust
control measures would
beused. No off-site
impacts.

Potential fugitive dust
emissionsif Specia
Materials Complex is
constructed at Site 1,
Site 2, or Site 3. Sitel
construction activities
would generate more
fugitive dust emissions
than Site 2 or Site 3 due
to larger construction
site, land clearing, and
lay-down area site
preparation. Standard
dust control measures
would be used. No off-
site impacts.

Potential fugitive dust
emissions due to land
disturbance and
construction activities.
Standard dust control
measures would be used
to minimize fugitive dust
impacts. No off-site
impacts.
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Final Y-12 SVEIS

TABLE 3.5-1.—Summary of Environmental Consequencesfor the Y-12 Site-Wide Alternatives [Page 12 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Operation: Concentrations of No change to No Action - No change to No Action - No changeto No Action - No change to No Action No changeto No Action -
regulated Status Quo Alternative air Planning Basis Operations  Planning Basis Operations - Planning Basis Status Quo Alternative air
nonradiological air quality conditionsfrom Y-12  Alternative air quality Alternative air quality Operations Alternative quality conditions.
pollutants are within mission normal operations. conditions from HEU conditions from new air quality conditions Nonradiological air
standards. Nonradiological air pollutant ~ storage operations. storage expansion from special materials pollutant concentrations
concentrations would Nonradiological air operations. operations. would increase but would
increase but would be well pollutant concentrations Nonradiological air Nonradiological air be within established
within established criteria would be well within pollutant concentrations pollutant concentrations standards. Potential
Potential impact if Y-12 established criteria would be well within would be well within impact if Y-12 Steam
Steam Plant operated at 522 Potential impact if Y-12 established criteria. established criteria Plant operated at 522
million BTU/hr heat input Steam Plant operated at Potential impact if Y-12 Potential impact if million BTU/hr heat input
capacity from higher ozone 522 million BTU/hr heat Steam Plant operated at Y-12 Steam Plant capacity from higher
concentrations. input capacity from higher 522 million BTU/hr heat operated at 522 million 0zone concentrations.
0zone concentrations. input capacity from higher ~ BTU/hr heat input
0zone concentrations. capacity from higher
0zone concentrations.
Radiological
Emissions

Construction:

Operation:

No new construction or
changeinY-12
radiological emissions.

Radiation dose to the
MEI is0.53 mrem from
Y-12 operations. Dose
from ORR to MEI is
0.69 mrem. Thedoseis
well below the NESHAP
standard of 10 mrem/yr
for ORR.

No radiological emissions
from EMWMF construction
activities.

No radiological emissions
from Field Research Center
construction activities.

Radiation dose to the MEI
(1,120 m [3,675 ft] from Y-
12) would increase from 0.53
mrem/yr under No Action -
Status Quo Alternative to 4.5
mrem/yr. The dose when
added to the ORNL and
ETTP doseiswell below the
NESHAP standard of 10
mrem/yr for ORR.

No radiological emissions
from construction of HEU
Materials Facility at Site
A or Site B.

No change from No
Action - Planning Basis
Operétions Alternative if
HEU Materials Facility is
constructed.

Radiation doseto MEI
would be 4.5 mrem/yr.

No radiological emission
from construction of
storage expansion to
Building 9215.

No change from No
Action - Planning Basis
Operétions Alternative if
storage expansion to
Building 9215 is
constructed.

Radiation dose to MEI
would be 4.5 mrem/yr.

No radiological
emissions from
construction of Special
Materials Complex at
Site 1, Site 2, or Site 3.

No change from No
Action - Planning Basis
Operétions Alternative.
No radioactive materials
would be used or stored
at the complex.
Readiation doseto MEI
would be 4.5 mrem/yr.

No radiological emissions.

Radiation dose to the MEI
would increase from 0.53
mrem/yr under No Action
- Status Quo Alternative
to 4.5 mrem/yr. The dose
when added to the ORNL
and ETTP doseiswell
below the NESHAP
standard of 10 mrem/yr
for ORR.

3-100



Description of Proposed Action and Alternatives

TABLE 3.5-1.—Summary of Environmental Consegquences for the Y-12 Site-Wide Alternatives [Page 13 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Radiation dose to the Radiation dose to the Radiation dose to the Radiation dose to the Radiation dose to the Radiation dose to the
population within 80 km population (80 km [50 mi] population within 80 km population within 80 km population within 80 km population within 80 km
(50 mi) is 4.5 person- radius) would be 33.7 (50 mi) would be 33.7 (50 mi) would be 33.7 (50 mi) would be 33.7 (50 mi) would be 33.7
rem/yr. person-rem/yr. person-rem/yr. person-rem/yr. person-rem/yr. person-rem/yr.

Visual Resources

Construction:

Operation:

No changein Y-12 Site
visual setting or visua
resources.

No changein Y-12 Site
visual setting or visual
resources.

The EMWMF, Y -12 borrow
area, and Field Research
Center Project areas are not
visible to the public. The
site construction activities
would be compatible with
current uses and consistent
with existing visual character
of thearea. No additional
impact to visual resources.

No additional impact to
visual resources from No
Action - Status Quo
Alternative.

Site A and Site B for the
HEU Materials Facility
are not visible to the
public. No additional
impact to visual resources
from No Action - Status
Quo Alternative under this
aternative.

No additional impact to
visual resources from No
Action - Status Quo
Alternative. The new
HEU materials facility
would be consistent with
the existing visual
character of the area.

The Building 9215
expansion siteis not
visible to the public. No
additional impact to visual
resources from No Action
- Status Quo Alternative
under this alternative.

No additional impact to
visual resources from No
Action - Status Quo
Alternative. The Building
9215 expansion would be
consistent with the
existing visual character
of the area.

Site 1, Site 2, and Site 3
for the new Specia
Materials Complex are
not visible to the public.
No additional impact to
visual resources from No
Action - Status Quo
Alternative under this
aternative.

No additional impact to
visual resources from No
Action - Status Quo
Alternative. The new
Special Materials
Complex would be
consistent with the
existing visual character
of the area.

No additional impact to
visual resources from No
Action - Status Quo
Alternative under this
aternative.

No additional impact to
visual resources from No
Action - Status Quo
Alternative. New
facilitieswould be
consistent with the
existing visual character
of the area.
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TABLE 3.5-1.—Summary of Environmental Consequences for the Y-12 Site-Wide Alternatives [Page 14 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Noise

Construction:

Operation:

No changein on-site
noise levels of 50 to 70
dBA. Off-site noise
levelswould remain at
35t0 50 dBA inrural
locations and 53 to 62
dBA in city of Oak
Ridge.

No changein on-site
noise levels of 50 to 70
dBA. Off-site noise
levelswould remain at
35to 50 dBA inrural
locations and 53 to 62
dBA in city of Oak
Ridge.

Increase in noise levels due
to construction equipment
and activities associated with
EMWMF and Y -12 borrow
area. Impact would be
limited to general
construction area and not
noticeable to the public.

Small increase in noise levels
from Field Research Center
activities but localized in
study area.

No off-siteincrease in noise
levels from No Action -
Status Quo Alternative due
to operation of the EMWMF,
the Field Research Center, or
activities at Y-12 borrow
area.

Increase in noise levels
(89to 108 dBA) if HEU
Materias Facility is
constructed at Site A or
Site B. Impacts would be
limited to general
construction area. No off-
site noise impacts except
for construction vehicle
traffic.

No off-site change from
No Action - Status Quo
Alternative noise levels.
On-site noise levels would
bein range of 50 to 70
dBA.

Localized increasein
noise levels (89 to 108
dBA) if storage expansion
to Building 9215 is
constructed. No off-site
noise impacts except for
construction vehicle
traffic.

No off-site change from
No Action - Status Quo
Alternative noise levels.
On-site noise levels would
bein range of 50 to 70
dBA.

Increase in noise levels
(89t0 108 dBA) if
Specia Materials
Complex is constructed

a Site1,

Site 2, or Site 3. Impacts
would be limited to
general construction
area. No off-site impacts
except for construction
vehicle traffic.

No off-site change from
No Action - Status Quo
Alternative noise levels.
On-site noise levels
would be in range of 50
to 70 dBA.

Increase in noise levels
(89to 108 dBA) dueto
construction eguipment
and activities. Impacts
would be limited to the
general construction area
sites. Cumulétive noise
levels 70 dBA. No off-
site impacts except for
construction vehicle
traffic.

No off-site change from
No Action - Status Quo
Alternative noise levels.
On-site noise levels would
bein range of 50 to 70
dBA.
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TABLE 3.5-1.—Summary of Environmental Consegquences for the Y-12 Site-Wide Alternatives [Page 15 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Site
Infrastructure

Construction:

No measurable changein
Y-12 site energy usage
or other infrastructure
resources.

No measurable changein Y-
12 site energy usage or other
infrastructure resources from

the construction of the
EMWMF or Field Research
Center.

If the HEU Materials
Facility is constructed at
Site A, existing utilities
would require relocation
but no buildings would be
demolished. Construction
resources include 25,100
m? (32,830 yd®) of
concrete and 7.5 million L
(2 million gal) of water
during the 4-year
construction period.

If the HEU Materials
Facility is constructed at
Site B, existing
infrastructure (Old Bear
Creek Road) and utilities
would require relocation.
Eight buildings would be
demolished. Construction
resources include 25,100
m? (32,830 yd®) of
concrete and 7.5 million L
(2 million gal) of water
during the 4-year
construction period.

If the Building 9215
expansion is constructed
existing utilites would
requirerelocation. No
permanent building would
be demolished.
Construction resources
include 7,650 m® (10,005
yd®) of concrete and 5.7
million L (1.5 million gal)
of water during the 4-year
construction period.

If the Special Materials
Complex is constructed
at Sites1, 2, or 3,
existing utilities would
requirerelocation. A
number of buildings
would be demolished at
Site 2 and Site 3.
Construction resources
include 13,800 m*
(18,050 yd®) of concrete
for Site 1 and 14,500m®
(18,966 yd°) for Site 2
and Site 3.

If the HEU Material
Facility is constructed at
Site A or B and the
Special Materials
Complex is constructed at
Site 1, 2, or 3, existing
utilities would require
relocation and up to 16
buildings would be
demoalished. Construction
resources would include
46,630 m® (61,000 yd®) of
concrete and 13.2 million
L (3.5 million gal) of
water during the
construction period which
could runfrom 4 to 7.5
years.
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TABLE 3.5-1.—Summary of Environmental Consequencesfor the Y-12 Site-Wide Alternatives [Page 16 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Operation: Continue electrical usage  Small increase in overall Increase of electrical Increase in electrica Increasein electrical Increasein electrical
of 358,000 MWh/yr and Y-12 energy and resource usage by 5,900 MWh/yr usage by 10,900 MWh/yr usage by 30,400 Mwh/yr  usage by 36,300 Mwh/yr
water usage of 15.9 requirements. Electrical and water usage of and water usage of and water usage of Water usage would
MLD (4.2 MGD). Both energy consumption would 1,510L/day (400 gal/day). 1,975L/day (520 gal/day). 228,600L /day (60,400 increase by 230,110 L/day
amounts well within increase to 566,000 MWh/yr Vacating existing HEU Vacating existing HEU ga/day). Vacating (60,788 gal/day).
existing Y-12 site from 358,000 MWh/yr under  storage facilities could storage facilities could existing Specia Sufficient capacity exists

capacities.

No Action - Status Quo
Alternative. Increases would
be well within existing
capacitiesat Y-12. Water
usage would increase to 20.2
MLD (5.3 MGD) from 15.9
MLD (4.2 MGD) under No
Action - Status Quo
Alternative.

Total: 566,000 MWhly in
electrical usage (an increase
of 208,000). Combined
water use increase of 1.1
MGD.

partialy offset these
increases. Sufficient
capacity exists to support
the increases.

Total with No Action -
Planning Basis
Operations Alternative:
572,000 MWh/yr in
electrical usage (an
increase of 214,000).
Combined water use
increase would still be
approximately 1.1 MGD.

partialy offset these
projected increases.
Sufficient capacity exists
to support the increases.

Total with No Action -
Planning Basis
Operations Alternative:
577,000 Mwh/yr in
electrical usage (an
increase of 219,000).
Combined water usage
increase would still be
approximately 1.1 MGD.

Materials operations
facilities could partialy
offset these projected
increases. Sufficient
capacity exists to support
the increases.

Total with No Action -
Planning Basis
Operations Alternative:
596,000 Mwh/yr in
electrical usage (an
increase of 238,000).
Combined water usage
increase would still be
approximately 1.1 MGD.

to support the increases.

Total with No Action -
Planning Basis
Operations Alternative:
602,000 Mwh/yr in
electrical usage (an
increase of 244,000).
Combined water usage
increase would still be
approximately 1.2 MGD.
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TABLE 3.5-1.—Summary of Environmental Consegquences for the Y-12 Site-Wide Alternatives [Page 17 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Cultural
Resour ces

Construction:

Operation:

No new construction or
building modification;
no impactsto cultural
resources is expected

The continued use of
buildings in their historic
rolewould have a
positive impact on the
integrity of historic
properties. Ongoing
minor impacts due to
aging of historic
structures.

No impact to cultural
resources is expected from
the EMWMF, Y-12 Borrow
area, or Field Research
Center activities.

No additional impact from
No Action - Status Quo
Alternative to cultural
resources is expected.

No impact to cultural
resources is expected from
construction of HEU
Materials Facility at Site
A or Site B. Utility
relocation associated with
construction could
encounter buried cultural
resources. Any potential
adverse effects are
anticipated to be minor
and mitigatable.

No additional impact from
No Action - Status Quo
Alternative to cultural
resources is expected.

The expansion of Building
9215 would be amajor
alteration of ahistoric
property. Consultation
with the Tennessee
Historical Commission
(SHPO)would be
conducted in accordance
with proceduresin the Y -
12 Cultural Resources
Management Plan.

No additional impact from
No Action - Status Quo
Alternative to cultural
resources is expected.

No impact to cultural
resources is expected
from construction of the
Special Materials
Complex at Site 1, Site
2, or Site 3. No historic
properties would be
affected. Utility
relocation or site
construction activities
could encounter buried
cultural resources. Any
potentia effects are
anticipated to be minor
and mitigatable.

No additional impact
from No Action - Status
Quo Alternative to
cultural resourcesis
expected.

No impact to cultural
resources is expected.
Utility relocation or site
construction activities
could encounter buried
cultural resources. Any
potential effects are
anticipated to be minor
and mitigatable.

No additional impact from
No Action - Status Quo
Alternative to cultural
resources is expected.
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Alternative 1

Alternative 2

Alternative 3

Alternative 4

Resour ce/
Material
Categories

1A 1B
No Action - Status Quo No Action - Planning Basis
Alternative Operations Alter native

2A
Alternative 1B Plus
Construct and Operate
New HEU Materials
Facility

2B
Alternative 1B Plus
Upgrade Expansion to
Building 9215

Alternative 1B Plus
Construct and Operate
New Special Materials

Complex

Preferred Alternative
Alternative 1B Plus
HEU Materials Facility
and Special Materials
Complex

Waste
Management

Construction:

Small amounts of non-
hazardous construction waste
generated from the
EMWMF, Y-12 borrow area,
and Field Research Center
construction activities.

No new construction
waste would be
generated as aresult of
operations.

At Site A, approximately
3,823m?® (5,000 yd®) of
non-hazardous
construction debris and
14.8 million L (3.9
million gal) of non-
hazardous sanitary waste
would be generated during
the 4-year construction
period.

At Site B, approximately
3,823m?® (5,000 yd®) of
non-hazardous
construction debris and
14.8 million L (3.9
million gal) of non-
hazardous sanitary waste
would be generated during
the 4-year construction
period.

An additional

22,707m? (29,700 yd°) of
contaminated soil (mixed
LLW) would be
excavated.

Approximately 3,058 m*
(4,000 yd®) of non-
hazardous construction
debrisand 14.8 million L
(3.9 million gal) of non-
hazardous sanitary waste
would be generated during
the 4-year construction
period.

At Site 1, approximately
917m?® (1,200 yd®) of
non-hazardous
construction debris and
1,447,541 L (382,400
ga) of non-hazardous
sanitary waste would be
generated during the 3.5-
year construction period.

At Site 2, approximately
3,420 m® (4,470 yd®) of
non-hazardous
construction debris and
1,447,541 L (382,400
gal) of non-hazardous
sanitary waste would be
generated during the 3.5-
year construction period.

An additional

46,867 m® (61,300 yd®)
of contaminated soil
(mixed LLW) would be
excavated.

Under this dternative
approximable 7,268m?*
(9,506 yd) of non-
hazardous construction
debris and 15,995,000L
(4.2 million gal) of non-
hazardous sanitary waste
and would be generated.

An additional

69,574m? (90,999 yd®) of
contaminated soil would
be excavated (mixed
LLW).
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Alternative 1 Alternative 2 Alternative 3 Alternative 4

Resour ce/
Material
Categories

No Action - Status Quo No Action - Planning Basis

Operations Alter native

2A
Alternative 1B Plus
Construct and Operate
New HEU Materials
Facility

2B
Alternative 1B Plus
Upgrade Expansion to
Building 9215

Alternative 1B Plus
Construct and Operate
New Special Materials

Complex

Preferred Alternative
Alternative 1B Plus
HEU Materials Facility
and Special Materials
Complex

An estimated 3,000L (800
gal) and 38m® (50 yd®) of
hazardous waste would be
generated from the use of
construction equipment.

An estimated 1,100L (300
gal) and 15m?* (20 yd®) of
hazardous waste would be
generated from the use of
construction equipment.

At Site 3, approximately
22,707m3 (29,700 yd®)
of contaminated soil
(mixed LLW) would be
excavated. An
additional 3,445m*
(4,500 yd?) of non-
hazardous construction
debris and 1,447,541m3
(382,400 gal) of non
hazardous sanitary waste
would be generated
during the 3.5 year
construction period.

Up to 11,400L (3,000
gal) and 107m?® (140 yd°)
of hazardous waste
would be generated at
any one site from the use
of construction
equipment.

An estimated 14,400L
(3,804 %al) and 145m®
(190 yd®) of hazardous
waste would be generated
from use of construction
equipment.
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Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Operation: Annual waste generation Projected annual waste Operétion of the HEU Operétion of the Building Operation of the Specia Operétion of the HEU
at Y-12 (1999) included: generation: Materials Facility would 9215 storage expansion Materials Complex Materials Facility and
generate the following would generate the would generate the Special Materias
additional amounts of following additional following additional Complex would generate
waste per year: amounts of waste per amounts of waste per the following total
year: year: additional amounts of
waste per year:
LLW LLW LLW LLW LLW LLW
Liquid Liquid 1,118,800L Liquid 757L Liquid 606L Liquid - None Liquid 757 L
1,000,000L (295,556 gal) (200 gal) (160 gal) Solid 0.8 m? (200 gal)
(264,172 gal) Solid 2,099 m® Solid 119 m® Solid 119m? (Lydd) Solid 120 m®
Solid 1,404 m® (2,745 yd®) (156 yd®) (156 yd®) (157 yd®)
(1,826 yd®)
Mixed LLW Mixed LLW Mixed LLW Mixed LLW Mixed LLW Mixed LLW
Liquid Liquid 936,783 L Liquid - None Liquid - None Liquid - None Liquid - None
22,500L (247,477 gal Solid - None Solid - None Solid - None Solid - None
(5,944 gal) Solid 162 m
Solid 69 m? (212yd®)
(90 yd®)
Hazardous Hazardous Hazardous Hazar dous Hazardous Hazardous
Liquid Liquid 10,400L (2,748 Liquid 2,498L Liquid 2,498L Liquid 12,500L Liquid 14,998 L
3,300L ga) (660 gal) (660 gal) (3,302 gal) (3,962 gal)
(872 gal) Solid 26 m® (34 yd®) Solid 1.5 m? Solid 1.5 m? Solid 9.2 m? Solid 10.7 m?
Solid 18 m? (2ydd) (2yd® (12 yd® (48 yd®)
(24 yd®)
Sanitary/Ind Sanitary/Ind Sanitary/Ind Sanitary/Ind Sanitary/Ind Sanitary/Ind
Liquid Liquid 2,318,000L Liquid 781,309L Liquid Liquid 932,725L Liquid
1,406,000L (612,298 gal) (206,400 gal 1,273,601L (246,400 gal 1,714,034 L
(371,426 gal) Solid 8,883 m® Solid 179 m (336,450 gal Solid 175 m (452,800 gal
Solid 7,295 m? (11,619 yd?). (234 yd®). Solid 179 m (229 ydP). Solid 354 m
(9,541 yd®). (234 ydd). (463 yd®)
The EMWMF would have a
beneficial impact on Y-12
legacy waste management by
providing on-site disposal
capacity.
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TABLE 3.5-1.—Summary of Environmental Consegquences for the Y-12 Site-Wide Alternatives [Page 21 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Total with No Action - Total with No Action - Total with No Action - Total with No Action -
Planning Basis Planning Basis Planning Basis Planning Basis
Operations Alternative: Operations Alter native: OperationsAlternative:  Operations Alternative:
LLW LLW LLW LLW
Liquid Liquid Liquid Liquid
1,119,557L 1,119,406L 1,118,800L 1,119,557L
(295,756 gal) (295,716 gal) (295,556 gal) (295,756 gal)
Solid 2,218 m® Solid 2,218 m® Solid 2,100 m® Solid 2,219 m®
(2,901 yd®) (2,901 yd®); (2,746 yd®) (2,902 yd®)
Mixed LLW Mixed LLW Mixed LLW Mixed LLW
Liquid 936,783L Liquid 936,783L Liquid 936,783L Liquid 936,783L
(247,477 ga (247,477 ga (247,477 ga (247,477 gd)
Solid 162 m Solid 162 m Solid 162 m Solid 162m®
(212yd®) (212 yd®) (212 yd®) (212yd®)
Hazardous Hazardous Hazardous Hazardous
Liquid 12,898L Liquid 12,898L Liquid 22,900L Liquid 25,398L
(3,408 gal) (3,408 gal) (6,050 gal) (6,710 gal)
Solid 27.7 m® Solid 27.7 m* Solid 35.3 m® Solid 37 m?
(36.2yd® (36.2yd® (46.2 yd®) (48 yd®)
Sanitary/Ind Sanitary/Ind Sanitary/Ind Sanitary/Ind
Liquid Liquid Liquid Liquid
3,099,309L 3,591,601L 3,250,725L 4,032,034L
(818,698 gal) (948,748 gal) (858,698 gal) (1,065,100 gal
Solid 9,062 m® Solid 9,062 m® Solid 9,058 m® Solid 9,237 m
(11,853 yd?) (11,853 ydd) (11,848 yd?) (12,082 yd?®)
These increases could be These increases could be Theseincreasescouldbe  These increases could be
partially offset by partially offset by partially offset by partially offset by
reductions due to the reductions due to the reductions due to the reductions due to the
phase-out of existing HEU  phase-out of existing HEU  phase-out of existing phase-out of existing HEU
storage operations and storage operations and Special Materias storage and Special
facilities. Adequatewaste  facilities. Adequatewaste  operations and facilities. Materials operations and
management capacity management capacity Adeguate waste facilities. Adequate waste
exists to support the exists to support the management capacity management capacity
expected waste volumes. expected waste volumes. exists to support the exists to support the

expected waste volumes. expected waste volumes.
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Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Worker and
Public Health
Construction: Nonfatal occupational Construction of the Construction of the HEU Construction of the Construction of the Construction activities

injury/illness rate (per
100 workers) 4-year
averageis 8.26. Tota
number of
injuriesfilinesses
calculated for a

Y-12 worker population
of 5,128 under No
Action - Status Quo
Alternativeis 424 per
year.

EMWMF and activities
associated with the Field
Research Center would be
expected to result in
approximately 9 additional
non-fatal occupational
injuries/illnesses per year
during construction.

Materials Facility would
be expected to result in
approximately 3
additional non-fatal
occupational
injuries/ilinesses per year
during the 4-year
construction period.

Total with No Action -
Planning Basis
Operations Alternative:
12 additional nonfatal
injuriesfillnesses per
year during
construction.

Building 9215 storage
expansions would be
expected to result in
approximately 3
additional non-fatal
occupational
injuries/illnesses per year
during the 4-year
construction period.

Total with No Action -
Planning Basis
Operations Alternative:
12 additional nonfatal
injuriesfillnesses per
year during
construction.

Specia Materials
Complex would be
expected to result in
approximately 3
additional non-fatal
injuries/illnesses per year
during the 3.5-year
construction period.

Total with No Action -
Planning Basis
Operations Alternative:
12 additional nonfatal
injuriesfillnesses per
year during
construction.

would result in
approximately 15
additional nonfatal
injuries/ilinesses per year
during construction under
this alternative.

Total with No Action -
Planning Basis
Operations Alternative:
15 additional nonfatal
injuriesfillnesses per
year during
construction.
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TABLE 3.5-1.—Summary of Environmental Consegquences for the Y-12 Site-Wide Alternatives [Page 23 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Operation: Nonfatal occupational The estimated total number The estimated total The estimated total The estimated total The estimated total
injury/iliness rate (per of non-fatal occupational number of nonfatal number of nonfatal number of nonfatal number of nonfatal
100 workers) 4-year injuries/ilinesses per year for occupational occupational occupational occupational
averageis 8.26. Tota the Y-12 workforce (5,128) injuries/ilinesses per year injuries/ilinesses per year injuries/ilinesses per year  injuries/ilinesses per year
number of is424. for the Y-12 workforce for the Y-12 workforce for the Y-12 workforce would be 424.

injuries/illnesses
calculated for aY-12
worker population of
5,128 under No Action -
Status Quo Alternativeis
424,

No change in the annual
average dose to workers
of 26.0 mrem. LCF's
per year of exposure
would be 7.04x10°.
HEU storage operations
worker dose of 33 mrem
per year (0.0004 LCF's).

The annual average dose to
workers would decrease by
14.6 mrem to 11.6 mrem.
The estimated number of
LCFs per year of exposure
would decrease to 4.64x10°.
HEU storage operations
worker dose of 33 mrem per
year (0.0004 LCF's).

would be 424.

The annual average dose
to Y-12 workers would be
the same as No Action -
Planning Basis Operations
Alternative (11.6 mrem) a
decrease of 14.6 mrem
from No Action - Status
Quo Alternative. The
estimated number of LCFs
would be 4.64x10° per
year.

For the HEU Materials
Facility normal operations
the worker dose would be
33 mrem. The estimated
number of LCFswould
decrease from 0.0004 for
No Action - Status Quo
Alternative HEU storage
operations to 0.0001
under this alternative
because of fewer involved
workers.

would be 424.

The annual average dose
to Y-12 workers would be
the same as No Action -
Planning Basis Operations
Alternative (11.6 mrem) a
decrease of 14.6 mrem
from No Action - Status
Quo Alternative. The
estimated number of LCFs
would be 4.64x10° per
year.

For Building 9215 storage
expansion normal
operations, the worker
dose would be 33 mrem.
The estimated number of
LCFswould decrease
from 0.0004 for No
Action - Status Quo
Alternative to 0.0001
under this aternative
HEU storage operations
because of fewer involved
workers.

would be 424.

The annual average
dose to Y-12 workers
would be the same as No
Action - Planning Basis
Operations Alternative
(11.6 mrem) a decrease
of 14.6 mrem from No
Action - Status Quo
Alternative. The
estimated number of
LCFswould be 4.64x10°

per year.

The annual average
worker doseto all Y-12
workers would decrease
from 26.0 mrem under No
Action - Status Quo
Alternative to 11.6 mrem
under this alternative.

The estimated number of
LCFs per years of
exposure would decrease
t0 4.64x10° from 7.04x10°
® (No Action - Status Quo
Alternative).

For the HEU Materias
Facility normal operations
the worker dose would be
33 mrem per year. The
estimated number of LCFs
would decrease from
0.0004 for No Action -
Status Quo Alternative
HEU storage operations to
0.0001 under this
aternative because of
fewer involved workers.
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Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex

The MEI doseis 0.53
mrem/yr. The estimated
number of LCF'sis
2.65x107.

The 80 km (50 mi)
population doseis 4.5
person-rem/yr. The
estimated number of
LCF'sis 2.25x10°.

The MEI dose would
increase by 3.97 mrem/yr to
4.5 mrem/yr. The estimated
number of LCFs per year of
exposure would increase by
1.985x10° to 2.25x10°.

The 80 km (50 mi)
population dose would
increase by 29.2 person-
rem/yr to

33.7 person-rem/yr. The
estimated number of LCFs
per year of exposure would
increase to 1.69x10°.

The one-time transfer of
stored HEU to the new
HEU Materials Facility
would result in aworker
dose of 150 mrem to the
35 involved workers.
The estimated number of
LCFsis0.002.

The MEI dose would not
change from the 4.5
mrem/yr under No Action
- Planning Basis
Operétions Alternative
(thiswould be an increase
of 3.97 mrem/yr from the
0.53 mrem/yr under No
Action - Status Quo
Alternative).

The 80 km (50 mi)
popul ation dose would not
change from the 33.7
person-rem/yr under No
Action - Planning Basis
Operations Alternative
(thiswould be an increase
of 29.2 person-rem/yr
under No Action - Status
Quo Alternative).

The one-time transfer of
stored HEU to the new
Building 9215 expansion
would result in aworker
dose of 150 mrem to the
35 involved workers.
The estimated number of
LCFsis0.002.

The MEI dose would not
change from the 4.5
mrem/yr under No Action
- Planning Basis
Operétions Alternative
(this would be an increase
of 3.97 mrem/yr from the
0.53 mrem/yr under No
Action - Status Quo
Alternative).

The 80 km (50 mi)
population dose would not
change from the 33.7
person-rem/yr under No
Action - Planning Basis
Operétions Alternative
(this would be an increase
from of 29.2 person-
rem/yr under No Action -
Status Quo Alternative).

The MEI dose would not
change from the 4.5
mrem/yr under No
Action - Planning Basis
Operétions Alternative
(thiswould be an
increase of 3.97 mrem/yr
from the 0.53 mrem/yr
under No Action - Status
Quo Alternative).

The 80 km (50 mi)
popul ation dose would
not change from the 33.7
person-rem/yr under No
Action - Planning Basis
Operétions Alternative
(thiswould be an
increase from of 29.2
person-rem/yr under No
Action - Status Quo
Alternative).

This one-time transfer of
stored HEU to the new
HEU Materials Facility
would result in aworker
dose of 150 mrem to the
35involved workers. The
estimated number of LCFs
is0.002.

The MEI dose would
increase by 3.97 mrem/yr
from 0.53 mrem/yr under
No Action - Status Quo
Alternative to 4.5 mrem/yr
under this alternative.

The estimated number of
L CFs per year of exposure
would increase to
2.25x10° from 2.65x10”
(No Action- Status Quo
Alternative).

The 80 km (50 mi)
population dose would
increase by 29.2 person-
rem/yr from 4.5 person-
rem/yr under No Action -
Status Quo Alternative to
33.7 person-rem/yr under
this alternative. The
estimated number of LCFs
per year would increase to
1.69x10° from 2.25x10°
(No Action - Status Quo).
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Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex

Environmental
Justice

Operation:

Routine operations pose
no significant health
risks or adverse
socioeconomic impacts
to the public; no
disproportionately high
and or adverse effects on
minority or low-income
populations.

Routine operations would
pose no significant health
risks or adverse
Socioeconomic impacts to
the public under this
alternative; therefore no
disproportionately high or
adverse effects on minority
or low-income populationsis
expected.

Routine operations would
pose no significant health
risks or adverse
Socioeconomic impacts to
the public under this
alternative; therefore no
disproportionately high or
adverse effects on
minority or low-income
populations is expected.

Routine operations would
pose no significant health
risks or adverse
socioeconomic impacts to
the public under this
alternative; therefore no
disproportionately high or
adverse effects on
minority or low-income
populationsis expected.

Routine operations
would pose no
significant health risks or
adverse socioeconomic
impactsto the public
under this aternative;
therefore no
disproportionately high
or adverse effects on
minority or low-income
populations is expected.

Routine operations would
pose no significant health
risks or adverse
Socioeconomic impacts to
the public under this
alternative; therefore no
disproportionately high or
adverse effects on
minority or low-income
populations is expected.
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TABLE 3.5-1.—Summary of Environmental Consequences for the Y-12 Site-Wide Alternatives [Page 26 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Facility
Accidents
Operation: Beyond Evaluation Beyond Evaluation Basis Beyond Evaluation Basis  Beyond Evaluation Basis  Beyond Evaluation Beyond Evaluation Basis
(Radiological): Basis Earthquake Earthquake Accident: Earthquake Accident: Earthquake Accident: Basis Earthquake Earthquake Accident:
Accident: Accident:
Calculated Collocated Worker Collocated Worker Collocated Worker Collocated Worker Collocated Worker Collocated Worker

potential doses
and number of
latent cancer
fatalities:

Maximally Exposed
Individual:
Dose-30 rem
LCF-0.012

Y-12 Population:
Dose-26,500
person-rem
LCF-11

Public
Maximally Exposed
Individual:
Dose-17 rem
LCF-0.008

80km (50-mi)

population:
Dose-404
person-rem
LCF0.21

Maximally Exposed
Individual:
Dose-30 rem
LCF-0.012

Y-12 Population:
Dose-26,500
person-rem
LCF-11

Public
Maximally Exposed
Individual:
Dose-17 rem
LCF-0.008

80km (50-mi)
Dose-404
person-rem
LCF0.21

population:

Maximally Exposed
Individual:
Dose-30 rem
LCF-0.012

Y-12 Population:
Dose-26,500
person-rem
LCF-11

Public
Maximally Exposed
Individual:
Dose-17 rem
LCF-0.008

80km (50-mi)

popul ation:
Dose-404
person-rem
LCFO0.21

Likelihood of Beyond
Evaluation Basis
Earthquake for the HEU
Storage Mission Accident
lower than Alternative 1A
by approximately afactor
of 5.

Maximally Exposed
Individual:
Dose-30 rem
LCF-0.012

Y-12 Population:
Dose-26,500
person-rem
LCF-11

Public
Maximally Exposed
Individual:
Dose-17 rem
LCF-0.008

80km (50-mi)

population:
Dose-404
person-rem
LCF0.21

Likelihood of Beyond
Evaluation Basis
Earthquake Accident for
the HEU Storage Mission
lower than Alternative 1A
by approximately factor of
5.

Maximally Exposed
Individual:
Dose-30 rem
LCF-0.012

Y-12 Population:
Dose-26,500
person-rem
LCF-11

Public
Maximally Exposed
Individual:
Dose-17 rem
LCF-0.008

80km (50-mi)

popul ation:
Dose-404
person-rem
LCFO0.21

Maximally Exposed
Individual:
Dose-30 rem
LCF-0.012

Y-12 Population:
Dose-26,500
person-rem
LCF-11

Public
Maximally Exposed
Individual:
Dose-17 rem
LCF-0.008

80km (50-mi)

popul ation:
Dose-404
person-rem
LCFO0.21

Likelihood of Beyond
Evaluation Basis
Earthquake Accident for
the HEU Storage Mission
lower than Alternative 1A
by approximately factor of
5.
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TABLE 3.5-1.—Summary of Environmental Consegquences for the Y-12 Site-Wide Alternatives [Page 27 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex

Criticality Accident:

Collocated Worker
Maximally exposed
individual:
Dose-8 rem
LCF-4x10°

Y-12 Population:
Dose-870
person-rem
LCF-0.35

Public
Maximally Exposed
Individual:
Dose-3 rem
LCF-1.5x10°

80km (50-mi)

Popul ation:
Dose-8.6
person rem
LCF-0.0043

Criticality Accident:

Collocated Worker

Maximally exposed
individual:
Dose-8 rem
LCF-4x10°3

Y-12 Population:
Dose-870
person-rem
LCF-0.35

Public
Maximally Exposed
Individual:
Dose-3 rem
LCF-1.5x10°

80km (50-mi) Population:
Dose-8.6
person rem
LCF-0.0043

Criticality Accident:

Collocated Worker

Maximally exposed
individual:
Dose-8 rem
LCF-4x10°3

Y-12 Population:
Dose-870
person-rem
LCF-0.35

Public
Maximally Exposed
Individual:
Dose-3 rem
LCF-1.5x10°

80km (50-mi) Population:

Dose-8.6
person rem
LCF-0.0043

Likelihood of criticality
accident for the HEU
Storage Mission lower
than Alternative 1A by
approximately a factor of
2to5.

Criticality Accident:

Collocated Worker
Maximally exposed
individual:
Dose-8 rem
LCF-4x10°

Y-12 Population:
Dose-870
person-rem
LCF-0.35

Public
Maximally Exposed
Individual:
Dose-3 rem
LCF-1.5x10°

80km (50-mi) Population:

Dose-8.6
person rem
LCF-0.0043

Likelihood of criticality
accident for the HEU
Storage Mission lower
than Alternative 1A by
approximately a factor of
2to5.

Criticality Accident:

Collocated Worker

Criticality Accident:

Collocated Worker

Maximally exposed
individual:
Dose-8 rem
LCF-4x10°

Y-12 Population:
Dose-870
person-rem
LCF-0.35

Public
Maximally Exposed
Individual:
Dose-3 rem
LCF-1.5x10°

80km (50-mi)

Population:
Dose-8.6
person rem
LCF-0.0043

Maximally exposed
individual:
Dose-8 rem
LCF-4x10°

Y-12 Population:
Dose-870
person-rem
LCF-0.35

Public
Maximally Exposed
Individual:
Dose-3 rem
LCF-1.5x10°

80km (50-mi) Population:
Dose-8.6
person rem
LCF-0.0043

Likelihood of criticality
accident for the HEU
Storage Mission lower
than Alternative 1A by
approximately a factor of
2to5.
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TABLE 3.5-1.—Summary of Environmental Consequences for the Y-12 Site-Wide Alternatives [Page 28 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
FIRESINVOLVING FIRESINVOLVING FIRESINVOLVING FIRESINVOLVING FIRESINVOLVING FIRESINVOLVING
RADIOACTIVE RADIOACTIVE RADIOACTIVE RADIOACTIVE RADIOACTIVE RADIOACTIVE
MATERIAL: MATERIAL: MATERIAL: MATERIAL: MATERIAL: MATERIAL:

Collocated Worker

Maximally Exposed
Individual:
Dose-0.01 to 41

rem
LCF-5x10° to 0.02

Y-12 Population:
Dose-12 to 3,300
person/rem
LCF-0.005t0 1.3

Public

Maximally Exposed

Individual:
Dose-0.01to 16

rem
LCF-5x10° to 0.008

80km (50-mi)
population:
Dose-0.18 to 70
person/rem
LCF- 9x10° to
0.28

Collocated Worker

Maximally Exposed
Individual:
Dose-0.01 to 41

rem
LCF-5x10° to 0.02

Y-12 Popul ation:
Dose-12 to 3,300
person/rem
LCF-0.005t0 1.3

Public

Maximally Exposed

Individual:
Dose-0.01to 16

rem
LCF-5x10° to 0.008

80km (50-mi) population:
Dose-0.18 to 70
person/rem
LCF- 9x10°t0 0.28

Collocated Worker

Maximally Exposed
Individual:
Dose-0.01 to 41

rem
LCF-5x10° to 0.02

Y-12 Popul ation:
Dose-12 to 3,300
person/rem
LCF-0.005t0 1.3

Public

Maximally Exposed

Individual:
Dose-0.01to 16

rem
LCF-5x10° to 0.008

80km (50-mi) population:
Dose-0.18 to 70
person/rem
LCF- 9x10°to
0.28

Likelihood of fire accident
for the HEU Storage
Mission lower than
Alternative 1A by
approximately a factor of
2to5.

Collocated Worker

Maximally Exposed
Individual:
Dose-0.01 to 41

rem
LCF-5x10° to 0.02

Y-12 Population:
Dose-12 to 3,300
person/rem
LCF-0.005t0 1.3

Public

Maximally Exposed

Individual:
Dose-0.01to 16

rem
LCF-5x10° to 0.008

80km (50-mi) population:
Dose-0.18 to 70
person/rem
LCF- 9x10° to
0.28

Likelihood of fire accident
for the HEU Storage
Mission lower than
Alternative 1A by
approximately a factor of
2to5.

Collocated Worker

Collocated Worker

Maximally Exposed
Individual:
Dose-0.01 to 41

rem
LCF-5x10° to 0.02

Y-12 Popul ation:
Dose-12 to 3,300
person/rem
LCF-0.005t0 1.3

Public

Maximally Exposed

Individual:
Dose-0.01to 16

rem
LCF-5x10° to 0.008

80km (50-mi)

popul ation:
Dose-0.18 to 70
person/rem
LCF- 9x10° to
0.28

Maximally Exposed
Individual:
Dose-0.01 to 41

rem
LCF-5x10° to 0.02

Y-12 Popul ation:
Dose-12 to 3,300
person/rem
LCF-0.005t0 1.3

Public

Maximally Exposed

Individual:
Dose-0.01to 16

rem
LCF-5x10° to 0.008

80km (50-mi) population:
Dose-0.18 to 70
person/rem
LCF-9x10° to
0.28

Likelihood of fire accident
for the HEU Storage
Mission lower than
Alternative 1A by
approximately a factor of
2t05.
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Description of Proposed Action and Alternatives

TABLE 3.5-1.—Summary of Environmental Consegquences for the Y-12 Site-Wide Alternatives [Page 29 of 29]

Alternative 1 Alternative 2 Alternative 3 Alternative 4
2A Preferred Alternative
Alternative 1B Plus 2B Alternative 1B Plus Alternative 1B Plus
Resour ce/ 1A 1B Construct and Operate Alternative 1B Plus Construct and Operate HEU Materials Facility
Material No Action - Status Quo No Action - Planning Basis New HEU Materials Upgrade Expansion to New Special Materials and Special Materials
Categories Alternative Operations Alter native Facility Building 9215 Complex Complex
Operation: FIRESINVOLVING FIRESINVOLVING FIRESINVOLVING FIRESINVOLVING FIRESINVOLVING FIRESINVOLVING
(Chemical) CHEMICALS: CHEMICALS: CHEMICALS: CHEMICALS: CHEMICALS: CHEMICALS:

Calculated Toxic
Material
Concentration
Levels

Potentially expose
between 80 and 190
workers to ERPG-2
concentrations of toxic
materials. No exposures
are expected off-site

CHEMICAL
RELEASE DUE TO
LOSSOF
CONTAINMENT:

Potentially expose
between 80 and 310
workers to ERPG-2
concentrations or
greater. No toxic gas
release is expected to
reach the public
occupied areas.

Potentially expose between
80 and 190 workersto
ERPG-2 concentrations of
toxic materials. No
exposures are expected off-
site

CHEMICAL RELEASE
DUE TO LOSS OF
CONTAINMENT:

Potentially expose between
80 and 310 workersto
ERPG-2 concentrations or
greater. No toxic gasrelease
is expected to reach the
public occupied areas.

No change from No
Action - Status Quo
Alternative or No Action -
Planning Basis Operations
Alternative.

No change from No
Action - Status Quo
Alternative or No Action -
Planning Basis Operations
Alternative.

Likelihood of chemical
accidents for the new
Special Materias
Complex lower than
Alternative 1A by
approximately a factor of
2to5.

CHEMICAL
RELEASE DUE TO
LOSSOF
CONTAINMENT:

Potential increase in the
likelihood of exceeding
ERPG-2 ( or TEEL-2)
concentrations at the Y -
12 boundary if Specia
Materials Complex is
located at Site 1.

Likelihood of chemical
accidents for the Special
Materials Mission lower
by approximately factor of
2to5.

CHEMICAL RELEASE
DUE TO LOSS OF
CONTAINMENT:

Potential increase in the
likelihood of exceeding
ERPG-2 ( or TEEL-2)
concentrations at the Y-12
boundary if Special
Materials Complex is
located at Site 1.

Note: EMWMF - Environmental Management Waste Management Facility; SHPO - State Historic Preservation Officer.

3-117



Final Y-12 SVEIS
3.6 PREFERRED ALTERNATIVE

Council on Environmental Quality (CEQ) NEPA regulations require that an agency identify its preferred
alternative, if one or moreexists, inthe Draft EIS (40 CFR 1502.14 [€]). Asdiscussed in*“Forty Most Asked
Questions Concerning CEQ' s NEPA Regulations. (46 FR 18026, March 23, 1981 asamended), the preferred
alternativeisthealternative which theagency believeswould fulfill its statutory missionsand responsibilities
giving consideration to economic, environmental, technical, and other factors. Consequently, to identify a
preferred alternative, DOE isdevel opinginformation on potential impacts, costs, technical risks, and schedule
risks for the alternatives under consideration. ThisFina Y-12 SWEIS provides information on the potential

environmental impacts. Cost, schedul e, and technical analyses are also being prepared and will be considered
in the identification of preferred alternatives.

DOE' s preferred alternative (Alternative 4) is to construct and operate anew HEU Materials Facility and a
new Special Materials Complex at Y-12. The preferred site for the HEU Materials Facility is Site A (West
Portal Parking Lot). The preferred site for the Special Materials Complex is Site 1 (northwest of Building
9114 and on the north side of Bear Creek Road). The ROD will describe DOE’s decisions for the Y-12
SWEIS proposed actions.
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CHAPTER 4: AFFECTED ENVIRONMENT

The descriptions of the affected environment provide a basis for understanding the direct, indirect, and
cumulative effects of the Y-12 proposed actions and alternatives. The scope of the discussion varies by
resource to ensure that all relevant issues are included.

For land resources, geology and soils, biological resources, and cultural and paleontological resources,
discussions of the Y -12 Site and ORR areincluded along with descriptions of the potential areaswithin the
Y-12 Site that could be affected by the Y-12 SWEIS alternatives. This information provides a basis for
understanding both direct effects and the overall resource base that could be affected by ancillary activities
that may be defined in later stages of the M odernization Program (LMES 1999c).

Ambient conditions are described for air/noise and water resources. Discussions focus on air/noise
conditions at the ORR and Y -12 Site boundary and the surface water bodies and groundwater aquifers that
could be affected. Thisinformation serves as a basis for analyzing important air/noise and water quality
parameters to obtain results that can be compared to regulatory standards.

Socioeconomic conditions are described for the counties and communitiesthat could be affected by regional
population changes associated with the Y-12 SWEIS proposed actions. The affected environment
discussions include projections of regional growth and related socioeconomic indicators. The described
region islarge enough to account for growth related to direct project employment aswell as secondary jobs
that may be created by the proposed actions.

In addition to those natural and human environmental resources discussed above, the affected environment
sections include a number of issues related to ongoing DOE activities at ORR and Y-12. These issues
involvefacility operationsand site support infrastructure, intersite transportation of nuclear materials, waste
management, and radi ol ogi cal and hazardous chemi cal simpactsduring normal operation and from accidents.
Where reasonably foreseeable changes to any of these factors can be predicted, they are discussed.

4.1 LAND UsE
411 Land-UseDesignations

Oak Ridge Reservation. The ORR consists of 13,943 ha (34,513 acres) and is located mostly within the
corporate limits of the city of Oak Ridge, approximately 24 km (15 mi) west of the city of Knoxville.
Approximately one-third of ORR is occupied by the facilities of Y-12, ORNL, and ETTP. All of thisland
istitled to the United States of Americaand under the jurisdictional control of DOE for administration and
management. Figure 4.1.1-1 shows the location of ORR.

Owner ship of ORR. Originally, the Federal Government acquired 23,664 ha (58,575 acres) of land between
1942 and 1947. However, 9,721 ha (24,062 acres) were transferred over the years with 25 percent (almost
2,408 ha [5,960 acres]) going to the city of Oak Ridge for developmental purposes. The transferred land
included 109 ha (270 acres) for schools; 438 ha (1,083 acres) for utilities, drainage, and roads and streets;
596 ha (1,475 acres) for municipal properties;, and 12 ha (29 acres) for public housing. Most of the
remaining land tractswere conveyed to the State of Tennesseefor health, forestry, agricultural research, and
abiomedical graduate school (935 ha[2,315 acres]), private ownership (5,125 ha [12,686 acres]), and the
Tennessee Valley Authority (TVA) (1,209 ha[2,992 acres]). Anderson County (11 ha[28 acres]), thetown
of Oliver Springs (4 ha [9 acres]), and Federal agencies (25 ha [63 acres]) aso received land tracts
(LMER 19993, Hartman 1999). Land conveyed for private entities and homeownerstotals 5,136 ha (12,692
acres). The reservation’s boundaries, both past and present, are shown in Figure 4.1.1-2.
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Source: DOE 1996e.
FIGURE 4.1.1-1.—O0Oak Ridge Reservation, Tennessee, and Region.
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As aresult of adecision by the Secretary of Energy in 1979 allowing DOE to make financial assistance
paymentsto the city of Oak Ridgefor a5-year period under the Atomic Energy Community Act of 1955, the
city submitted aself-sufficiency plan which proposed that DOE sell land to thecity for industrial/commercial
development. Thisallowed direct transfer of excessland to the city at fair market price rather than turning
it over to the General Services Administration for disposal. The self-sufficiency program ended; however,
those parcel sthat were under review at thetimewere“ grandfathered,” thus permitting DOE to still consider
transfer of land to the city of Oak Ridge should it become excess to the needs of DOE (LMER 1999a).

Current Land Use at ORR. DOE classifies land use on the ORR according to five categories:
Institutional/Research, Industrial, Mixed Industrial, Institutional/Environmental Laboratory, and Mixed
Research/Future Initiatives (LMER 1999b). Development on the ORR accountsfor about 35 percent of the
total acreage leaving approximately 65 percent of the Reservation undevel oped (DOE 1999b).

Land bordering ORR is predominantly rural, with agricultural and forest land dominating. The city of Oak
Ridge hasresidential areas primarily along the northern and eastern boundaries. There arefour residential
areas along the northern boundary that have several houses within approximately 30 m (98 ft) of the ORR
boundary. There are afew residences within Roane County that border the ORR to the west. The Clinch
River, which confinesthe ORR to the south and southeast, formsaboundary between Knox County, Loudon
County, and portions of Roane County.

Remote sensing data from 1994 showed 70 percent of the ORR in forest cover while 20 percent was
transitional, consisting of old fields, agricultural areas, cutover forest lands, roadsides, and utility corridors
(LMER 1999a). Lessthan 2 percent of ORR remains as open agricultural fields. Currently 234 ha (580
acres) of wetlands on the ORR provide water quality benefits, stormwater control, wildlife and rare species
habitats, and landscape and biological diversity. About 1,414 ha (3,500 acres) are used aswaste sitesor are
remediation areas (LMER 1999a).

Most of the ORR is designated a Tennessee Wildlife Management Area through a cooperative agreement
between DOE and the Tennessee Wildlife Resources Agency (TWRA). The agreement provides protection
of wildlife habitat and species as well as restoration of other wildlife habitat and species. Wildlife
management is carried out under these agreements by TWRA in cooperation with ORNL’ s Environmental
Sciences Division.

In 1980, DOE established the Oak Ridge National Environmental Research Park (Research Park) which
includes approximately 8,000 ha (20,000 acres) of ORR. The Research Park isan ORNL user facility which
serves as an outdoor laboratory for the study of present and future impacts on the environment stemming
from the various missions at ORR. Major environmental field research areas within the Research Park
include (LMER 1999a):

» Walker Branch Watershed

*  Free-Air CO, Enrichment Facility

* Globa Change Field Research Facility

e Bear Creek Valey Hydrology Field Sites

* Meéelton Branch Watershed Field Sites

» Nationa Oceanic and Atmospheric Administration Field Research Facility
* Natural and Accelerated Bioremediation Field Research Center

In 1986, seven State Natural Areas were registered on the ORR through an agreement between DOE and
TDEC (LMER 1999a). Quadlification for this designation requires meeting specific criteria which may
include existence of rare plant species, animal species, or community typeson the premises. Figure4.1.1-3
shows the research and forested areas within the ORR.
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On June 23, 1999, Secretary of Energy Bill Richardson set aside 1,214 ha (3,000 acres) of ORR as a
conservation and wildlife management areain an agreement between DOE and TWRA.. The proclamation
callsfor thelandto be cooperatively managed for preservation purposesunder ausepermit. Thisarea, called
the Three Bend Scenic and Wildlife Management Refuge Area, islocated in the ORR buffer zone on Freels,
Gallaher, and Solway bends on the north shore of Melton Hill Lake in Anderson County. TWRA, in
consultation with DOE, will prepare a cooperative agreement to serve as a natural resources management
plan to establish guidelinesfor managing thisareain the hopesto preserve and enhanceits natural attributes.

Two major firearmsranges, along with their surface danger zones or buffer areas, encompass approximately
1,010 ha (2,500 acres) on ORR. The range areas, which are located at the south side of Bear Creek Road
about 8 km (5 mi) west of Y-12, extend from the DOE ORR boundary on the west to Highway 95 on the east
and from Bear Creek Road on the north to the Clinch River on the south. The eastern portion of the siteis
operated by DOE'’ s Transportation Safeguards Division Southeastern Courier Section and consists of four
individual live-fireranges and associated support facilities. Thewestern portion of the range site, formerly
operated by LMES, is now operated for DOE by Wackenhut Services International (effective January 10,
2000) asa Central Training Facility and consists of anindoor range, five outdoor ranges, a shooting tower,
three live-fire facilities, and assorted tactical facilities.

Federal statutes require each state, tribal, or local government to protect its citizens from releases of
hazardous materials (40 CFR 301, 302, 304, and 355). Emergency planning zones spanning 8 km (5 mi) are
defined around ORNL, ETTP, and Y-12. Each zone is then subdivided into emergency planning sectors,
with each defined by easily recognizable terrain features (LMER 1999a).

Under an agreement with DOE and the State of Tennessee, the city of Oak Ridge transports municipal
biosolidsto approved sites on ORR and appliesthe material asasoil conditioner and fertilizer. The city of
Oak Ridge has been applying biosolids at selected sites on ORR since 1983. Municipal biosolids are not
considered RCRA waste but are regulated by EPA under 40 CFR 503 of the Clean Water Act regarding
disposal, including risk-based, metal-loading criteriafor the receiving soil. Since the application processis
occurring on federally-owned land, DOE provides oversight of the process. However, daily operations,
including permitting, disposal, sampling, and monitoring at each site, are the responsibility of the city of
Oak Ridge. The application program currently utilizes atotal of 65 ha (160 acres); approximately 20 ha
(50 acres) have been closed due to self-imposed solids loading limits rather than exceeding metal or
radionuclidelimits (Bechtel Jacobs1999). Table4.1.1-1 showsall previously identified and approved sites
on ORR aong with the status of each.

Although ORR is not open to the public, opportunities for public use of numerous facilities and land areas
do exist. Thefollowing are examples of land/facilities open to public use (LMER 1999a):

* New Bethel Church Interpretive Center (historical site)

*  Walks and tours including Community Day, which allows public access to ORNL facilities and land
areas such as Freels Bend/Solway Bend (bird-watching, wildflower walks, etc.)

» Ecological and Physical Sciences Study Center

*  ORNL Graphite Reactor (National Historic Landmark)

* Clark Center Park (or Clark Center Recreation Area)

*  George Jones Memorial Church

» ETTP Visitors Overlook and Y-12 Visitors Center

e North Boundary Road Greenway

e Gallaher Bend Greenway

DOE has aso granted alicense for TWRA to sponsor and manage hunting on the ORR. Figure 4.1.1-4
shows the locations of some of the public, educational, and recreational opportunities on ORR.
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TABLE 4.1.1-1.—Biosolids Application Sites®

Remaining
Site  Total Acres Tons Allowed per Total Tong’ Total Tonsto Capacity in Y ear s Remaining

Site Name No. On-site Y ear Life of Site Date Tons On-site
McCoy 1 20 Closed Closed Closed Closed Closed
Pine Plantation 2 20 Closed Closed Closed Closed Closed
High Pasture 2 25 94 1,250 483 767 8.2
Rogers 2 30 142 1,500 765 735 5.2
Scarboro 3 45 167 2,250 960 1,290 7.7
Upper Hayfield #1 3 25 93 1,250 540 710 7.6
Upper Hayfield #2 3 20 69 1,000 505 495 7.7
Future Site 4 N/A N/A N/A N/A N/A N/A
Future Site 5 N/A N/A N/A N/A N/A N/A
Future Site 6 N/A N/A N/A N/A N/A N/A
Future Site 7 N/A N/A N/A N/A N/A N/A
Site #8 8 12 Closed Closed Closed Closed Closed
Watson Road 9 60 134 3,000 929 2,071 154
Future Site 10 N/A N/A N/A N/A N/A N/A
Cottonwoods 11 17 Closed Closed Closed Closed Closed
Future Site 12 N/A N/A N/A N/A N/A N/A
Future Site 13 N/A N/A N/A N/A N/A N/A
Future Site 14A N/A N/A N/A N/A N/A N/A
Future Site 14B N/A N/A N/A N/A N/A N/A

Active Site Total Tonnage to Date: 4,182 |

2 Information is based on COR Sudge Application Site Monitoring Report in Appendix I.
P Calculations are based on a maximum of 50 tons (dry wt) applied x the number of acres on the site.
Source: Bechtel Jacobs 1999.
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412 FutureLand Useand Leasing Agreements

Future land use of ORR will continue to incorporate the principl es associated with ecosystem management.
For the most part, these land uses will expand and build on current uses, not replace them. New future land
usesinclude research facilities, environmental research and partnership areas, waste management facilities,
futureinitiatives, transportation improvements, education and recreation, and land transfers and lease areas
(LMER 19993).

Future research facilities include:

Soallation Neutron Source (SNS). Location requires approximately 45 ha (110 acres) which will
encompass anew linear accelerator facility, user facilities, central utility building, support |aboratories
and shops, and acentral office building aswell asa 132,500-L (35,000-gal) firewater reservoir, electric
service switchyard, and stormwater retention pond required to service the facility. Asaresult of the
Final Environmental Impact Statement for the Construction and Operation of the Spallation Neutron
Source, aROD wasissued for construction and operation where ORR, more specifically Chestnut Ridge,
was selected as the site. Funding has been approved and construction is underway.

Joint Institute for Neutron Sciences. Joint venture with the University of Tennessee, the State of
Tennessee (the institute providing funding for the facility), and DOE for a user facility which would
serve both the High Flux I sotope Reactor and the proposed SNS. The sitewould be integrated into the
SNS campus. Funding has been approved and construction is underway.

Laboratory for Comparative and Functional Genomics. Facility to house 50,000 mice in support of
ORNL’s mouse genetics mutagenesis. The laboratory would be adjacent to Life Sciences Division
Building 1062 at the west end of ORR.

Oak Ridge I nstitute for Sciences and Education. Future development and expansion for the Institute at
Scarboro Operations Site, currently covering approximately 100 ha (247 acres).

ORNL Expansion. Bethel Valley areas east and west of the central ORNL site are identified for future
R& D use to include support and service facilities and would cover atotal of 283 ha (700 acres).

Engineering Technology Complex. Planned for the main Bethel VValley campus, more specificaly, a
privately-funded building, astate-funded building, and aDOE-funded parking lot and other I nfrastructure
between the 4000 and 6000 areas. The Complex Facilitieswould be leased. Construction isplanned in
the 2001-2002 time frame.

Fusion Materials Irradiation Facility. Proposed to house a linear accelerator, a supply system for
lithium targets, and an experimental complex for irradiation and handling test specimen assemblies. It
would be used to address the technol ogical problems associated with the devel opment of fusion reactor
materials. Thisproject is still in the early planning stages without funding as of yet. However, plansto
rel ocate the Fusion Energy Division to the 7600 areain the next 3-4 years would open up construction
of a GPP funded office building in the 7600 area and modifications/additions to other facilities for
preparation of relocation.
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Source: LMER 1999a
FIGURE 4.1.2-1.—New Future Use at Oak Ridge Reservation.
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* Mélton Valley R&D Facilities (Ramsey Drive Ste). Approximately 16 ha (39 acres) adjoining the
proposed Fusion Materials Irradiation Facility have been identified for future use. Specific facility
designations are not yet determined (LMER 1999a).

New field research areas, in addition to that previously mentioned within the Research Park, include Bull
Bluff watersheds, watershed manipulation experiments, Copper Ridge Research Area, forest nutrient
dynamics; Freels Bend Research Area, agricultural research; Raccoon Creek Research Area, global change
research; White Wing Research Area, biodiversity, global change, and fundamental ecological process
research; Pine Ridge Experimental Catchments, expansion to Walker Branch watershed research; and
Unexploded Ordnance Research and Demonstration Area, testing and validation methodology of locating
unexploded ordnance (LMER 1999a).

Proposed waste management facilities, including the Environmental Management Waste Management
Facility at East Bear Creek and the Transuranic Waste Packaging Facility at ORNL, arein various stages of
planning or design/construction (LMER 1999a).

Thefollowing proposed transportation improvements have been proposed, or are under construction by the
Tennessee Department of Transportation (DOT): 1-75/1-40 connector, Highway 58 widening, and Bethel
Valley Road/lllinois Avenue interchange (LMER 1999a). Figure4.1.2—-1 shows some of the proposed land
uses for the ORR.

Also, the following are areas that have been identified by DOE that have recently been, or will soon be,
leased or re-leased (LM ER 1999b):

Public Areas:

» 3.5ha(8.5 acre) parcel of Federal land near Wisconsin Avenue in Oak Ridge to the city of Oak Ridge
for a park

Industrial Devel opment:

»  Parce ED-1, located near the former K-25 Plant, was leased in April of 1998 to the Community Reuse
Organization of East Tennessee, aprivate-sector organization established by DOE tolease underutilized
facilities on ORR, for industrial development. The parcel is now known as the Horizon Center.

» Parcd ED-2, 6 ha (15 acres) leased to the Community Reuse Organization of East Tennessee in
September of 1997

* 40 ha(100 acres) of Parcel 8, |ease pending
» Tower Shielding Facility (10.5 ha [26 acres] leased in 1998 to BioNeutrics, Inc.)

» Boeing Property. Oak Ridge Properties has purchased approximately 492 ha (1,216 acres) from the
Boeing Company at theformer K-25 Plant and has proposed amixed-use devel opment plan whichwould
include approximately 1,500 residential units including houses, apartments/condominiums, about 187
ha (450 acres) of industrial zoned property, and a shopping area (Oak Ridge 12/10/99, 12/17/99, and
01/04/00). The Boeing Property was rezoned from industrial to mixed-use in February 2000. The Oak
Ridge Land Company has completed the acquisition of a 74-ha (182-acre) floodplain strip abutting the
Boeing Property for useasabuffer zone and green space. DOE previously controlled thefloodplain strip
and prepared an EA on the transfer of the property prior to the sale of the parcel to the abutting
landowner.
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* DOE isconsidering leasing Parcel ED-3, an 187 ha (450 acre) piece of land located south of the former
K-25 Site, to be devel oped for mixed use purposes. A buffer zone of approximately 615 ha (1,520 acres)
would surround the site. The land would be transferred to the Community Reuse Organization of East
Tennessee and leased to private companies.

M obile Service Antenna Sites;

» Commercia service antennas proposed for three appropriate sites at ORR (attachment to existing
structures when possible). BellSouth has erected a tower in the ETTP area while SprintCom has
requested use of the Chestnut Ridge site (LMER 1999a).

Y-12. TheY-12 Areaof Responsibility on the ORR coversatota of 2,197 ha (5,428 acres). Themain area
of Y-12 islargely developed and encompasses 328 ha (811 acres), with 255 ha (630 acres) fenced, (4 km
[3 mi] long and 2 km [1 mi] wide), with approximately 580 buildings that house about 1 million m?
(7.6 million ft) of laboratory, machining, dismantlement, and R& D areas (LMER 1999b). For the purposes
of thisSWEIS, the boundary of analysisincludesatotal of approximately 1,472 ha (3,638 acres). Asaresult
of the site’ s defense support, manufacturing, and storage facilities, theland inthe Y-12 areaisclassified in
DOE'sindustrial category.

The Research Park surroundsthe Y-12 SWEIS area. Areas outside the main plant site but within its area of
responsibility are used primarily for a buffer area as well as for environmental restoration and waste
management activities. There are limited forested areas within the Y -12 boundary. There are no wetlands
located within the Y-12 fenced boundaries. Land outside the SWEIS area includes buffer for the Walker
Branch watershed long-term research area and other environmental research sites.

There are a number of active waste management facilities within the Y-12 SWEIS area of analysis. Some
of the major facilities include the following:

» Disposal AreaRemedial Action (liquid storage) facility. Collection of contaminated groundwater as a
result of cleanup effortsin Bear Creek Valley

» Above-Ground Low-Level Waste Storage Facility
e |ndustrial Landfill V. Nonhazardous, nonradioactive industria solid waste
»  Construction/Demolition Landfill VI. Construction and demolition debris

» Construction/Demolition Landfill VII. Additiona storage of construction and demolition debris
(SPAS 1988)

These facilities and more are discussed in detail in Section 4.11 and Appendix A.5, Waste Management
Activities.
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The environmental restoration Y-12 Project includes two areas that are located within the Y-12 SWEIS
physical study areaof analysis: the Bear Creek and UEFPC watersheds. The boundaries of the Bear Creek
watershed extend west from atopographic high near thewest end of the plant to the point where Bear Creek
exits the valley near Highway 95. Release points within the Y-12 SWEIS area of analysis include the
(former) S-3 Pond Site, Sanitary Landfill I, Boneyard/Burnyard, the Oil Landfarm, the Bear Creek Burial
Grounds, and the Rust Spoil Area. These units were used in the past as the primary area for disposal of
varioustypes of hazardous and nonhazardous wastes generated at Y-12. The UEFPC watershed is bounded
by the base of Pine Ridge to the north and by Chestnut Ridge to the south and extends westward, abutting
the Bear Creek watershed, and eastward to the DOE property line (LMER 1999a). These watersheds are
shown in Figure 4.1.2—2.

Some sludgeland farming activity isconducted to the south of the'Y -12 National Security Complex. Figures
4.1.2-3 and 4.1.2-4 present the locations of the sludge land farming sites and environmental restoration
activities, respectively.

The ORR End Use Working Group has recommended the following land usefor Y-12: “the western area of
the Y-12 Plant is expected to remain controlled industrial property. Asopportunity arises, national security
activities should be concentrated in the western areato allow for the broadest possible use of the rest of the
plant (PEC 1998).”
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4.2 TRANSPORTATION

421  On-siteTraffic

Primary roads on the ORR serving Y -12 include Tennessee State Routes (SRs) 95, 58, 62, and 170 (Bethel
Valley Road), and Bear Creek Road. Except for Bear Creek Road, all are public roads. Figure 4.2.1-1

schematically presents the on-site routes on the ORR serving the Y-12 Site.

Existing traffic on these on-site roads is presented in Table 4.2.1-1 along with designation of Level of
Service (LOS).
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FIGURE 4.2.1-1.—Road Network at Y-12 Site.

4272 Off-site Traffic

Y-12 islocated within 80 km (50 mi) of threeinterstate highways: 1-40, 1-75, and I-81. Interstate 40, an east-
west highway, extends from North Carolinato California. Interstate 75 is anorth-south highway extending
from Michigan to Florida. Interstate 81 is a north-south interstate extending from New Y ork to Tennessee.
Interstate 81 connectswith 1-40 east of Knoxvillewhile[-40 and |-75 connect west of Knoxvillenear the city
of Oak Ridge. In addition, SR 61, SR 162, and U.S. 25W at Clinton also serve Y -12 transportation needs
off-site.

4-17



Final Y-12 SWVEIS

423 Transportation of Materialsand Waste

Various chemicals and other materials being used for Y-12 operations are transported by truck using the
above-addressed roads (SRs58, 62, 95, and 170; 1-40, 1-75, and 1-81). LLW, hazardouswaste, and municipal
and solid wastes are being generated by Y -12 operations. LLW isbeing stored on-sitein temporary storage
facilities and would eventually be disposed off-site at a DOE Site. A detailed description of Y-12 waste
treatment and storage capabilities can be reviewed in Appendix A.5.

424 Other Transportation

Rail transport is available to Y-12 but is not currently being used.

TABLE 4.2.1-1—EXxisting Average Daily Traffic Flows (Vehicles per Day) on
Oak Ridge Reservation Serving Y-12

Average Daily Traffic Level of

Road To From

Vehicles/Day Service?
SR 58 SR 95 1-40 11,600 B
SR 95 SR 62 SR 16,440 D
58
SR 95 SR 58 1-40 8,058 A
SR 62 SR 95 SR 28,320 E
East Bear Creek Rd. Eastbound - 12,490 C
West Bear Creek Rd. Westbound - 3,200 A
East Bethel Valley Rd. Eastbound - 10,000 C
West Bethel Valley Rd. Westbound - 6,440 A

2L OS designations: A(Free Flow); B (Free Flow with maneuverability slightly impeded); C (Stable Flow
maneuverability noticeably restricted); D (Stable Flow, reduced speed, maneuverability limited); E (Near
capacity, speeds arelow but relatively uniform).

Source: TDOT 1998.

4.3 SOCIOECONOMICS

This section describes current socioeconomic conditions within a ROl where more than 90 percent of the
ORRworkforceresides. TheROI isafour-county areain Tennessee comprised of Anderson, Knox, Loudon,
and Roane Counties. Figure 4.3—-1 shows the surrounding counties influenced by ORR. In 1997, aimost 40
percent of the ORR workforceresidedin Knox County, 29 percent in Anderson County, 16 percent in Roane
County, and 6 percent in Loudon County. Theremaining 9 percent of theworkforceresidesin other counties
across Tennessee, none of which are home to more than 3 percent of the workforce (DOE 1999f).
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TABLE 4.3.1-1.—Employment by Sector (Percent)

Sector 1980 1990 1998
Services 19.1 275 30.22
Wholesale and Retail 211 253 24.7°
Government (including Federal, State, local, and military) 20.3 15.6 13.7
Manufacturing 21.9 15.9 13.0
Farm 2.0 16 12
Construction 49 54 6.1
Finance, Insurance, and Real Estate 6.0 52 6.5
Transportation and Public Utilities 37 4.0 45
Agricultural Service, Forestry, and Other 0.3 0.6 0.9
Mining 0.7 04 0.2

2 Percentage only includes Knox and Loudon Counties. Data for Roane and Anderson Counties not available.
Source: BEA 1999.

431 Employment and Income

The ORR ROI hashistorically been dependent on manufacturing and government employment. Morerecent
trends show growth in the service and wholesale and retail trade sectors and a decline in manufacturing and
government employment. Table4.3.1-1 presents current and historical employment for the major sectors of
the ROI economy.

The ROI labor force grew by aimost 15 percent in the first half of this decade from 243,209 in 1990 to
279,275 in 1995. There was a dlight decline in the labor force between 1995 and 1998 when it totaled
278,866. ROI employment grew from 231,822 in 1990 to 268,748 in 1995 and continued to grow despite
the decline in the labor force and totaled 269,466 in 1998 (BL S 1999).

The ROl unemployment rate was 3.4 percent in 1998, the lowest level in over a decade, as shown in
Table 4.3.1-2. Unemployment rates within the ROI ranged from alow of 3.1 percent in Knox County to a
high of 5 percent in Roane County. The unemployment rate in Tennessee was 4.2 percent in 1998 (BLS
1999).
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Source: LMER 1999a.

FIGURE 4.3-1.—L ocation of Oak Ridge Reservation and Surrounding Counties.
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Per capitaincome in the ROI was $23,520 in 1997, a 35 percent increase from the 1990 level of $17,407.
Per capitaincomein 1997 in the ROI ranged from alow of $19,564 in Roane County to a high of $24,688
in Knox County. The per capitaincomein Tennessee was $22,699 in 1997 (BEA 1999).

TABLE 4.3.1-2—Region of | nfluence Unemployment Rates (Percent)

County 1990 1991 1992 1993 1994 1995 1996 1997 1998
Anderson 4.8 5.1 54 4.9 39 39 4.8 55 3.6
Knox 4.1 4.5 45 3.9 33 34 34 3.6 31
L oudon 57 7.0 5.6 4.6 39 4.0 39 4.6 3.2
Roane 8.3 8.2 8.5 57 4.4 5.8 5.3 7.3 50
ROI Total 4.7 5.0 50 43 3.6 3.6 3.6 4.3 34
Tennessee 53 6.7 6.4 57 4.8 52 52 54 4.2

Source: BLS 1999.

Y -12 employs approximately 8,900 workers, including DOE employees and multiple contractors. DOE has
asignificant impact on the economy of the ROI and Tennessee. Asawhole, DOE employeesand contractors
number morethan 13,700 individualsin Tennessee, primarily inthe ROI. Thesejobs have ahigher average
salary than the statewide average, $40,000 compared to $25,695 (BEA 1999). DOE employment and
spending generate additional benefitsto the ROI and state economiesthrough the creation of additional jobs
in sectors providing support to DOE and its workers.

432  Population and Housing

Between 1960 and 1990, population growth in the ROI was slower than popul ation growth in Tennessee as
awhole. The ROI population increased at an average annual rate of 1 percent while the state population
increased 1.2 percent annually. Between 1990 and 1998, ROI population growth increased 1.1 percent
annually while the state population increased 1.4 percent annually. Loudon County experienced the fastest
rate of population growth, averaging 3.1 percent annually between 1990 and 1998, while Anderson County
population hasincreased an average of 0.5 percent annually (Census 1995, Census 1999). Populationin all
countiesin the ROI is projected to continue to grow at a somewhat slower rate between 1998 and 2020, as
shownin Table 4.3.2-1.

Knox County isthelargest county inthe ROI with a1998 popul ation of 366,846. Knox County includesthe
city of Knoxville, thelargest city inthe ROI. Loudon County isthe smallest county in the ROI with atotal
population of 39,052. Thecity of Oak Ridge and the ORR arelocated in both Anderson and Roane Counties
with 1998 populations of 71,116 and 50,026, respectively (Census 1999).

TABLE 4.3.2-1.—Historic and Projected Population in the Region of | nfluence

County 1960 1970 1980 1990 1998 2000 2010 2020

Anderson 60,032 60,300 67,346 68,250 71,116 72,502 76,000 79,275
Knox 250,523 276,293 319,694 335,749 366,846 374,616 404,666 432,866
Loudon 23,757 24,266 28,553 31,255 39,052 39,761 44,941 50,238
Roane 39,133 38,881 48,425 47,227 50,026 50,829 54,433 58,113
ROI 373,445 399,740 464,018 482,481 527,040 537,708 580,040 620,492

Tennessee 3,567,089 3,923,687 4,591,120 4,877,203 5,430,621 5,533,762 6,062,695 6,593,194
Source: Census 1995, Census 1999, BEA 1999.
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TABLE 4.3.2-2.—Region of I nfluence Housing Characteristics (1990)

Total Number of O(?:\évuneire_d Number of Rental Median
Count Number of Owner - Vaca?m Median Occupied Vacancy Monthly
y Housing Occupied Y Value Rental Rates Contract
; ; Rates :
Units Units Units (percent) Rent
(percent)
Anderson 29,323 19,401 11 $55,100 7,983 9.3 $262
Knox 143,582 85,369 19 $63,900 48,270 84 $272
Loudon 12,995 9,428 17 $51,000 2,727 7.2 $190
Roane 20,334 14,102 14 $48,700 4,351 9.9 $194
ROI 206,234 128,300 NA NA 63,331 NA NA

Note: NA - Not applicable.
Source: Census 1992.

There were atotal of 206,234 housing unitsin the ROI in 1990. A summary of ROI housing characteristics
isshownin Table 4.3.2—2. Approximately 67 percent of these units were single family homes, 24 percent
were multifamily units, and 8 percent were mobile homes. Approximately 7 percent of the housing units
were vacant, although some vacant unitswere used for seasonal, recreational, or other occasional purposes.
Rental vacancy rates ranged from 7.2 percent in Loudon County to 9.9 percent in Roane County while
homeowner vacancy rates ranged from 1.1 percent in Anderson County to 1.9 percent in Knox County.

Owner-occupied housing unitsaccounted for 62 percent of thetotal housing unitswhilerenter-occupied units
accounted for approximately 31 percent (Census 1992).

In 1990, themedian val ue of owner-occupied housing unitsranged from $48,700 in Roane County to $63,900
in Knox County, while the median contract rent ranged from $190 in Loudon County to $272 in Knox
County.

433 Community Services
Community servicesin the ROI include public schools, law enforcement, and medical services.

Eight public school districts with atotal of 144 schools provide educational services for the approximately
78,000 studentsinthe ROI. Higher education opportunitiesin the ROI include the University of Tennessee
aswell as severa private colleges and two community colleges (HPI 1999a).

Law enforcement isprovided by 20 municipal, county, and local police departmentsthat employ over 1,500
officersand civilians. Security at Y-12 was provided by LMES employees until January 10, 2000, when the
protective force and selected security work was contracted to Wackenhut Services, Inc. (HPI 1999b).

There are 13 hospitals in the ROI with atotal of 2,833 beds. These hospitals operate at an average of 67
percent occupancy (AHA 1995). There are 1,525 doctors in the ROI with the majority (1,279) in Knox
County (AMA 1996).
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4.4 GEOLOGY AND SOILS
441  Physiography

ORR liesin the Valley and Ridge Physiographic Province of eastern Tennessee. The topography consists
of alternating valleys and ridges that have a northeast-southwest trend, with most ORR facilities occupying
thevalleys. Ingeneral, theridgesconsist of resistant siltstone, sandstone, and dolomiteunits, andthevalleys,
which resulted from stream erosion, consist of the less-resistant shales and shale-rich carbonates
(DOE 1991b).

Thetopography within the ORR rangesfrom alow of 229 m (750 ft) above mean sealevel (MSL) along the
Clinch River to ahigh of 384 m (1,260 ft above) MSL along Pine Ridge. Within the ORR, the topographic
relief between the valey floors and ridge crests is generally about 91 to 107 m (300 to 350 ft)
(LMER 1999a).

442  Geology

ORR Geology. Several geologic formationsare present inthe ORR area. A geologic map and stratigraphic
column of the areaare shown in Figures 4.4.2—-1 and 4.4.2-2, respectively. The Rome Formation, whichis
present north of Y-12 and forms Pine Ridge, consists of massive to thinly bedded sandstones interbedded
with minor amounts of thinly bedded, silty mudstones, shales, and dolomites. In the ORR area, the
stratigraphic thickness of the Rome Formation isuncertain because of the displacement caused by the White
Oak Mountain Thrust Fault. The ConasaugaGroup, which underlies Bear Creek Valley, consists primarily
of calcareous shales, siltstone, and limestone. The Knox Group, whichispresentimmediately south of Y-12,
can be divided into five formations of dolomite and limestone. All five formations have been identified at
the ORR. The Knox Group, which underlies Chestnut Ridge, is estimated to be approximately 732 m
(2,400 ft) thick. The Knox Group weathersto athick, orange-red, clay residuum that consists of abundant
chert and contains karst features (DOE 1991b).

Karst featuresare dissol utional featuresoccurring in carbonate bedrock. Karst featuresrepresent aspectrum
ranging from minor solutional enlargement of fractures to conduit flowpaths to caves large enough for a
person to walk into. Numerous surface indications of karst development have been identified a8 ORR
(Figure 4.4.2-3). Surface evidence of karst development includes sinking streams (swallets) and overflow
swallets, karst springs and overflow springs, accessible caves, and numerous sinkholes of varying size. In
general, karst appears most devel oped in association with the Knox Group carbonate bedrock, asthe highest
density of sinkholes occursin this group (LMER 1999a).

ORR Seismology. The Oak Ridge arealies at the boundary between seismic Zones 1 and 2 of the Uniform
Building Code, indicating that minor to moderate damage could typically be expected from an earthquake
(Table 4.4.2-1). Sincethe New Madrid earthquakes of 1811 to 1812, at least 26 other earthquakes with a
Modified Mercalli intensity, herein referred to asintensity, of 111 to VI have been felt in the Oak Ridge area,
the majority of these having occurred in the Valley and Ridge Province. The Charleston, South Carolina,
earthquake of 1886 had an intensity of VI at Oak Ridge, and an earthquake centered in Giles County,
Virginia, in 1886 produced an intensity of 1V to V at Oak Ridge. One of the closest seismic eventsto ORR
occurred in 1930; its epicenter was 8 km (5 mi) from ORR (DOE 1996€). This earthquake had an estimated
intensity of VII at the epicenter and an approximate intensity of V to VI in the Oak Ridge area. Maximum
horizontal ground surface accelerations of 0.06 to 0.30 of acceleration due to gravity at ORR are estimated
to result from an earthquake that could occur once every 500 to 2,000 years.
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Source: DOE 1998b.

FIGURE 4.4.2-2.—Generalized Stratigraphic in the Y-12 Characterization Area.
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An earthquake occurred in 1973 in Maryville, TN, 34 km (21 mi) southeast of ORR, and had an estimated
intensity of V to VI in the Oak Ridge area (DOE 1996b). In 1987, a significant earthquake occurred
approximately 48 km (30 mi) from ORR with an intensity of V1. In addition, since 1995, two earthquakes
with an intensity of 111 and two earthquakes with an intensity of V occurred within 160 km (100 mi) of the
ORR (NEIC 1999). In 1998, one earthquake that had an intensity of 111 occurred approximately 3 km
(2.9mi) fromthe ORR. There have been 13 earthquakesinthelast 155 yearsthat at their epicenter produced
an intensity of VI and one of intensity VII within 166 km (100 mi) of ORR (NEIC 1999).

There is no volcanic hazard at ORR. The area has not experienced volcanism within the last 230 million
years. Therefore, no present or future volcanic activity is expected (DOE 1996€).

Y-12 Seismology. Y-12 iscut by many inactive faults formed during the late Paleozoic Era (DOE 1996€).
There is no evidence of capable faults in the immediate area of Oak Ridge, as defined by 10 CFR 100
(surface movement within the past 35,000 years or movement of arecurring nature within the past 500,000
years). Thenearest capablefaultsare approximately 480 km (300 mi) west of ORR inthe New Madrid Fault
zone.

Y-12 Geology. Y-12 islocated within Bear Creek Valley, which isunderlain by Middleto Late Cambrian
strata of the Conasauga Group (see Figure 4.4.2-1). The Conasauga Group consists primarily of highly
fractured and jointed shale, siltstone, calcareous siltstone, and limestone in the site area. The upper part of
the group ismainly limestone, while the lower part consists of mostly shale (LMER 1999a). Thisgroup can
be divided into six discrete formations, which are, in ascending order, the Pumpkin Valley Shale, the
Rutledge Limestone, the Rogersville Shale, the Maryville Limestone, the Nolichucky Shale, and the
MaynardvilleLimestone. Thethicknessof each of theseformati onsvariesthroughout the Conasauga Group.
The bedrock at the Y-12 Site is adequate to support structures using standard construction techniques.

Bedrock inthe Y-12 areaisoverlain by alluvium, colluvium, man-madefill, fine-grained residuum from the
weathering of the bedrock, saprolite, and weathered bedrock. The overall thickness of these materialsinthe
Y-12 areaistypically lessthan 12 m (40 ft). In undeveloped areas of the Y -12, the saprolite (atransitional
mixture of fine-grained residuum and bedrock remains) retains primary textural features of the unweathered
bedrock, including fractures (HSW 1994).

Numerous dissolution and karst features are the primary geological features influencing Y-12
(see Figure 4.4.2-3). Y-12 is situated on carbonate bedrock such that groundwater flow and contaminant
transport are controlled by solution conduitsin the bedrock. These karst features, including large fractures,
cavities, and conduits, are most widespread in the Maynardville Limestone, a formation underlying Y-12,
and the Knox Group. These cavities and conduits are often connected and typically found at depths greater
than approximately 33 m (100 ft) (DOE 1998b).
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TABLE 4.4.2-1.—The Modified Mercalli I ntensity Scale of 1931, With Approximate Correlations to
Richter Scale and Maximum Ground Acceleration?

Modified Approximate
Mercalli Richter Maximum Ground
Intensity® Observed Effects of Earthquake Magnitude® Acceleration
| Usually not felt <2 negligible
1 Felt by persons at rest, on upper floors or favorably placed 2-3 <0.003 g
1 Felt indoors; hanging objects swing; vibration like passing of light 3 0.003to
truck occurs; might not be recognized as earthquake 0.007 g
v Felt noticeably by personsindoors, especialy in upper floors; 4 0.007 to
vibration occurs like passing of heavy truck; jolting sensation; 0.015¢g

standing automobiles rock; windows, dishes, and doors rattle; wooden
walls and frames may creak

\% Felt by nearly everyone; sleepers awaken; liquids disturbed and may 4 0.015to
spill; some dishes break; small unstable objects are displaced or 0.03g
upset; doors swing; shutters and pictures move; pendulum clocks stop
or start

VI Felt by all; many are frightened; persons walk unsteadily; windows 5 0.03to
and dishes break; objects fall off shelves and picturesfall off walls; 0.099g
furniture moves or overturns; weak masonry cracks; small bellsring;
trees and bushes shake

VIl Difficult to stand; noticed by car drivers; furniture breaks, damage 6 0.07 to
moderate in well built ordinary structures; poor quality masonry 0229

cracks and breaks; chimneys break at roof line; loose bricks, stones,
and tiles fall; waves appear on ponds and water is turbid with mud;
small earthdides; large bellsring

Vil Automobile steering affected; some walls fall; twisting and falling of 6 0.15to
chimneys, stacks, and towers; frame houses shift if on unsecured 03¢
foundations; damage slight in specially designed structures,
considerable in ordinary substantial buildings; changesin flow of
wells or springs; cracks appear in wet ground and steep slopes

IX General panic; masonry heavily damaged or destroyed; foundations 7 0.3to
damaged; serious damage to frame structures, dams and reservoirs; 0.79
underground pipes break; conspicuous ground cracks

X Most masonry and frame structures destroyed; some well built 8 0.45to
wooden structures and bridges destroyed; serious damage to dams and 159
dikes; large landdlides; rails bent

X1 Rails bent greatly; underground pipelines completely out of service 9 0.5t03g

Xl Damage nearly total; large rock masses displaced; objects thrown into 9 0.5t07g
air; lines of sight distorted

2 This table illustrates the approximate correlation between the Modified Mercalli intensity scale, the Richter scale, and maximum ground
acceleration.

® Intensity is a unitless expression of observed effects.

¢ Magnitude is an exponential function of seismic wave amplitude, related to the energy released.

4 Acceleration is expressed in relation to the earth's accel eration due to earth’s gravity (g).

Source: NEIC 1999.
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443  Soils

ORR Soils. Bear Creek Valley lies on well to moderately well-drained soils underlain by shale, siltstone,
and silty limestone. Developed portions of the valley are designated as urban land. Soil erosion from past
land uses has ranged from dight to severe. Erosion potential is very high in those areas that have been
eroded in the past with slopes greater than 25 percent. Erosion potential islowest in the nearly flat-lying
permeable soils that have aloamy texture. Additionally, shrink-swell potential islow to moderate and the
soils are generally acceptable for standard construction techniques (DOE 1996¢).

Y-12 Soils. Y-12 lieson soilsof the Armuchee-Montevallo-Hamblen, the Fullerton-Claiborne-Bodine, and
the Lewhew-Armuchee-Muskinghum associations. Soil erosion dueto past land use has ranged from slight
to severe. Wind erosion is slight and shrink-swell potential islow to moderate. Finer textured soils of the
Armuchee-Montevallo-Hamblen association have been designated as prime farmland whe