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COVER SHEET

Responsible Agency:  United States Department of Energy (DOE)

Cooperating Agency:  Tennessee Valley Authority (TVA)

Title:  Draft Environmental Impact Statement for the Production of Tritium inaCommercial Light Water Reactor
Contact: For additional information on this Draft Environmental |mpact Statement (EIS), write or call:

Jay Rose

Office of Defense Programs
U.S. Department of Energy
1000 Independence Avenue, SW
Washington, DC 20585
Attention: CLWREIS
Telephone: (202) 586-5484

For general information on the DOE National Environmental Policy Act (NEPA) process, write or call:

Carol M. Borgstrom, Director

Office of NEPA Policy and Assistance (EH-42)

U.S. Department of Energy

1000 Independence Avenue, SW

Washington, DC 20585

Telephone: (202) 586-4600, or leave a message at: (800) 472-2756

Abstract: The DOE isresponsible for providing the Nation with nuclear weapons and ensuring that these weapons remain
safe and reliable. Tritium, aradioactive isotope of hydrogen, is an essential component of every weapon in the current
and projected U.S. nuclear wegpons stockpile. Unlike other materials utilized in nuclear weapons, tritium decays rapidly,
at arate of 5.5 percent per year. Accordingly, aslong as the Nation relies on a nuclear deterrent, the tritium in each
nuclear weapon must be replenished periodically. Currently, the U.S. nuclear weapons complex does not have the
capability to produce the amounts of tritium that will be required to support the Nation's stockpile. This EIS analyzesthe
potentia consequencesto the environment associated with the production of tritium using one or more commercial light
water reactors (CLWRYS).

This CLWR EIS evaluates the environmental impacts associated with producing tritium at one or more of the following
five CLWRs. (1) Watts Bar Nuclear Plant, Unit 1 (Spring City, Tennessee); (2) Sequoyah Nuclear Plant, Unit 1 (Soddy
Daisy, Tennessee); (3) Sequoyah Nuclear Plant, Unit 2 (Soddy Daisy, Tennessee); (4) Bellefonte Nuclear Plant, Unit 1
(Hollywood, Alabama); and (5) Bellefonte Nuclear Plant, Unit 2 (Hollywood, Alabama). Specificaly, this EIS analyzes
the potential environmental impacts associated with fabricating tritium-producing burnable absorber rods (TPBARS),
transporting non-irradiated TPBARS from the fabrication facility to the reactor sites, irradiating TPBARs in the reactors,
and transporting irradiated TPBARs from the reactors to the proposed tritium extraction facility at the Savannah River
Sitein South Carolina.

Public Comments. In preparing the CLWR EIS, DOE considered comments received from the public during the scoping
process (January 15, 1998 - March 20, 1998). Comments on this CLWR EIS may be submitted during the 60-day
comment period (expected to be August 28, 1998 - October 27, 1998). Public meetings on this EIS will also be held
during this 60-day comment period. The dates, times, and locations of these meetings will be announced shortly after
issuance of this Draft EIS.



SUMMARY

S.1 INTRODUCTION AND BACKGROUND
S.1.1 General

The U.S. Department of Energy (DOE) is responsible for
providing the nation with nuclear weapons and ensuring
those weapons remain safe and reliable.  Tritium, a
radioactive isotope of hydrogen, is an essential component of
every weapon in the current and projected U.S. nuclear
weapons stockpile. Unlike other nuclear materials used in
nuclear weapons, tritium, decays rapidly—at a rate of
5.5 percent per year. Accordingly, aslong as the nation relies
on a nuclear deterrent, the tritium in each nuclear weapon
must be replenished periodicaly.

At present, the U.S. nuclear weapons complex does not have

What is Tritium?

Tritium is a radioactive isotope of hydrogen that
occurs naturally in the environment in small
quantities. However, it must be manufactured to
obtain useful quantities. Tritium is not a fissile
material and cannot be used by itself to construct
a nuclear weapon. It is, however, an essential
component of every warhead in the current and
projected nuclear weapons stockpile.  These
warheads depend on tritiumto perform as designed.
Tritium decays at about 5.5 percent per year;
therefore, it requires periodic replacement.

the capability to produce the amounts of tritium that will be
required to support the nation’s current and future stockpile.
Pursuant to the National Environmental Policy Act (NEPA) of 1969, as amended (42 U.S.C. 4321 et seq.) and
the DOE regulations implementing NEPA (10 CFR 1021), this Environmental Impact Statement for the
Production of Tritiumin a Commercial Light Water Reactor (CLWR EIS) analyzes the potential consequences
to the environment associated with the production of tritium using one or more Commercial Light Water Reactors
(CLWRs).

Concurrent with the preparation of this EIS, DOE evauated the feasibility of various CLWR alternatives through
its standard procurement process (see Section 1.1.4). This EIS evaluates the environmental impacts associated
with tritium production for al Tennessee Valey Authority (TVA) reactor plants that were offered by TVA during
the procurement process (see Section S.1.4 for alist of these reactors).

S.1.2 Proposed Action and Scope

DOE proposesto obtain irradiation services from one or more CLWRs to provide tritium in sufficient quantities
to support the nation’s nuclear weapons stockpile requirements for at least the next 40 years. The proposed
actionincludes. the manufacture of tritium-producing burnable absorber rods (TPBARS) at a commercia facility;
irradiation of the TPBARSs at one or more of five operating or partialy constructed TV A nuclear reactors; the
possible completion of TVA's nuclear reactors; transportation of nonirradiated and irradiated materials; and
management of spent nuclear fuel and low-level radioactive waste.

Asdepicted in Figure S-1, this EIS analyzes the potential environmenta impacts associated with: (1) fabricating
TPBARS, (2) transporting nonirradiated TPBARs from the fabrication facility to the reactor sites; (3) irradiating
TPBARS in the reactors; and, (4) transporting irradiated TPBARS from the reactors to the proposed Tritium
Extraction Fecility at the Savannah River Site in South Carolina. This EIS further analyzes the potential
environmental impacts associated with the transportation and management of the low-leve radioactive waste
generated from CLWR tritium production.
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In addition, this EIS evaluates the environmental impacts of the No Action Alternative. Under the No Action
Alternative, the stockpile requirements for tritium would have to be met by the construction and operation of an
accderator at DOE' s Savannah River Site in South Carolina (see Section 1.5.2.1). For the purpose of thisEIS
aNo Action Alternative (i.e., no tritium production at that CLWR) has been evaluated for each candidate reactor

facility.
S.1.3 Development of the CLWR EIS

The CLWR EIS is a tiered document which follows the
December 1995 Record of Decision (60 FR 63878) for the
Final Programmatic Environmental Impact Satement for
Tritium Supply and Recycling. In that Programmatic EIS,
DOE considered a range of reasonable aternatives for
obtaining the required quantities of tritium. In the December
1995 Record of Decision, DOE decided to pursue a dual-track
approach on the two most promising tritium-supply
dternatives. (1) to initiate purchase of an existing commercial
reactor (operating or partially complete) or irradiation services

What isa CLWR?

A CLWR is a nuclear reactor designed and

constructed to produce electric power for commercial
use. Tritium can be produced during normal
operation of a CLWR. The process uses TPBARs
which, like the burnable absorber rods that they
replace, absorb excess neutrons and help control the
power in a reactor. Pressurized water reactors are
well suited for the production of tritium because the
TPBARS can be inserted into the nonfuel positions of
the fuel assemblies. Tritium is generated within the
TPBARsasthey areirradiated during normal reactor

with an option to purchase the reactor for conversion to a [ oPeration.

defense facility; and (2) to design, build, and test critical
components of an accelerator system for tritium production
(the Savannah River Site was selected as the location for an accelerator, should one be built).

DOE will select one of these approaches by the end of 1998 to serve as the primary source of tritium. The other
aternative, if feasible, would continue to be developed as a backup tritium source. Production of tritium in an
accderator isandyzed in the Draft Environmental Impact Satement, Accelerator Production of Tritium at the
Savannah River Ste, DOE/EIS-0270D (see Section S.1.6.2.1).

S.1.4 TheCLWR Procurement Process

The production of tritium in a CLWR would require a contractua agreement between DOE and the owner/
operator of the CLWR. Accordingly, on June 3, 1997, DOE issued, in final form, a Request for Proposals from
ownersloperators for irradiation services or sale of aCLWR. In September 1997, DOE received proposals for
producing tritium using operating or partially completed reactors. The proposals for the Watts Bar and Bellefonte
Nuclear Plants received from the TV A were the only proposals determined to be responsive to the requirements
of the procurement request. Under Federal Procurement Law, a proposal is“responsive” if it meetsthe criteria
set forth in the agency’ s Request for Proposals. |n addition to the responsive bids discussed in this Draft EIS,
DOE received one non-responsive bid. That bid did not offer to produce tritium. TV A offered Watts Bar Nuclear
Plant, Unit 1 (Watts Bar 1) and Bellefonte Nuclear Plant, Unit 1 (Bellefonte 1). Since Bellefonte 1 was a
partially completed unit, in the event that it could not be completed and licensed in time to support DOE's
requirements for tritium production, TV A, through the procurement process, offered to make Sequoyah Nuclear
Plant, Unit 1 and Unit 2 (Sequoyah 1 and Sequoyah 2) available to meet the need for tritium. In addition,
Bdlefonte Nuclear Plant, Unit 2 (Bellefonte 2) was considered as areasonable aternative. These reactors, the
location of which are shown in Figure S-2, are owned by the U.S. Government and operated by the TVA. They
are asfollows:

Watts Bar Nuclear Plant, Unit 1 (Watts Bar 1), Spring City, Tennessee (operating)
Sequoyah Nuclear Plant, Unit 1 (Sequoyah 1), Soddy Daisy, Tennessee (operating)
Sequoyah Nuclear Plant, Unit 2 (Sequoyah 2), Soddy Daisy, Tennessee (operating)
Bellefonte Nuclear Plant, Unit 1 (Bellefonte 1), Hollywood, Alabama (partially complete)
Bellefonte Nuclear Plant, Unit 2 (Bellefonte 2), Hollywood, Alabama (partially complete)
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Tritium Usein a Nuclear Weapon

The figure below presents a simplified diagram of a modern nuclear weapon. An actual U.S. nuclear weapon is much more
complicated, consisting of many thousands of parts.

The nuclear weapon primary is composed of a central core called a pit, which is usually made of plutonium-239 and/or

highly enriched uranium. Thisis surrounded by a layer of high explosive, which, when detonated, compresses the pit

initiating a nuclear reaction. Thisreaction is generally thought of asthe nuclear fission “ trigger” which activates the
secondary assembly component to produce a thermonuclear hydrogen fusion reaction. The remaining nonnuclear components
consist of everything from arming and firing systems, to batteries and parachutes. The assembly of these componentsinto a
weapon or the dismantlement of an existing weapon are done at the weapons assembly/disassembly facility.

Tritiumis not a fissile material and cannot be used by itself to construct a nuclear weapon. However, tritiumis a key
component of all nuclear weapons presently in the nation’s nuclear weapons arsenal. Tritium enables weapons to produce a
larger yield while reducing the overall size and weight of the warhead. This processiscalled “ boosting.” Boosting is
accomplished by injecting a mixture of tritium gas and deuterium gas, a naturally occurring, nonradioactive hydrogen
isotope, into the pit. The deuterium and tritium are stored in reservoirs (which is depicted asthe “ gas transfer system” in
thefigure) until the gastransfer systemisinitiated. The implosion of the pit along with the onset of the fissioning process
heats the deuterium-tritium mixture to the point that the atoms undergo fusion. The fusion reaction releases large quantities
of very high energy neutrons which flow through the compressed pit material and produce additional fission reactions. Such
boosting has allowed for the devel opment of today’ s sophisticated delivery systems. The key function of tritiumisto enhance
thefission yield of a nuclear weapon.

Diagram of a Modern Nuclear Weapon
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DOE may enter into an interagency agreement with the TV A, contingent on completion of the NEPA process,
for production of tritium required to support the nuclear weapons stockpile. Only those actions that are
determined to not beirreversible or irretrievable would be permitted prior to the completion of the NEPA process.
However, before completion of the CLWR EIS and its associated Record of Decision, DOE and TV A will have
taken and will continue to take appropriate actions (e.g., studies, analyses) related to the potential submission of
licensing documents to the U.S. Nuclear Regulatory Commission (NRC). The NRC must issue regulatory
approval for the use of TPBARSsin licensed reactors.

S.15 Background
S.1.5.1 Defense ProgramsMission

Sincetheinception of the nuclear weapons program in the 1940s, DOE and its predecessor agencies have been
responsible for designing, manufacturing, maintaining, and retiring the nuclear weaponsin the nation’s stockpile.
In response to the end of the Cold War and changes in the world political regime, the emphasis of the United
States' nuclear weapons program has shifted dramatically over the past few years from producing weaponsto
dismantling weapons. Accordingly, the nuclear weapons stockpile is being greatly reduced, the United Statesis
no longer producing new-design nuclear weapons, and DOE has closed or consolidated many former weapons
production facilities.

Additionally, in 1991 President Bush declared a moratorium on underground nuclear testing, and in 1995
President Clinton decided to pursue a zero-yield Comprehensive Test Ban Treaty. Despite these significant
changes, DOE' sresponsihilities for the nuclear weapons stockpile continue, and the President and Congress have
directed DOE to continue to maintain the safety and reliability of the nuclear weapons stockpile, and to provide
the tritium necessary to satisfy national security requirements. As explained in Section S.2, the United States will
need a new tritium production source by as early as 2005.

In the absence of new weapons designs and the total redesign of all warheads and delivery systems, the nation
requires areliable source of tritium to maintain anuclear deterrent. Furthermore, total redesign of all warheads
would require nuclear testing which would be contrary to the President’ s pursuit of a Comprehensive Test Ban
Treaty.

S.1.5.2 Brief History of the Production of Tritium

Tritium isso rarein nature that useful quantities must be manufactured. DOE has constructed and operated over
adozen nuclear reactors for the production of nuclear materials at the Savannah River Site, South Carolina, and
the Hanford Site, Washington, starting with the early part of the Manhattan Project during World War II. None
of thesereactorsis currently operational. The last one, the K-Reactor at the Savannah River Site was shut down
in 1988 for mgjor environmentd, safety, and health upgrades, to comply with today’ s stringent standards. DOE
discontinued the K-Reactor Restart Program in 1993 when smaller stockpile requirements delayed the need for
tritium. Asexplained in the Final Programmatic Environmental Impact Statement for Tritium Supply and
Recycling, the K-Reactor is not areasonable alternative for tritium production.

In recent years, international arms control agreements have caused the nuclear weapons stockpile to be reduced
in size. Reducing the stockpile has allowed DOE to recycle the tritium removed from dismantled weapons for
use in supporting the remaining stockpile. However, due to the decay of tritium, the current inventory of tritium
will not meet national security requirements past approximately 2005. Therefore, the most recent Presidential
direction, which is contained in the 1996 Nuclear Weapons Stockpile Plan and an accompanying Presidential
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Decision Directive, mandates that new tritium be available by approximately 2005 if a CLWR is the selected
option for tritium production.

S.1.5.3 Production of Tritiumina CLWR

The production of tritium in a CLWR is technically straightforward and requires no elaborate, complex
engineering devel opment and testing program. All the nation’s supply of tritium, as mentioned previously, has
been produced in reactors. Most existing commercial pressurized water reactors utilize, 12-foot-long rods
containing an isotope of boron (boron-10) in ceramic form that are inserted in their fuel assemblies to absorb
excess heutrons produced by the uranium fud in the fission process for the purpose of controlling power in the
core at the beginning of an operating cycle. These rods are sometimes called burnable absorber rods. DOE's
tritium program has developed another type of burnable absorber rod in which neutrons are absorbed by alithium
aluminate ceramic rather than boron ceramic. They are caled tritium producing burnable absorber rods
(TPBARS). These TPBARs would be placed in the same locations in the reactor core as the standard burnable
absorber rods. Thereisno fissle material (uranium or plutonium) inthe TPBARs. While the two types of rods
function in avery similar manner to absorb excess neutrons in the reactor core, there is one notable difference:
when neutrons strike the lithium aluminate ceramic material in a TPBAR, tritium is produced. Thistritiumis
captured almogt instantaneoudly in asolid zirconium materid in the rod, called a“ getter.” Thus, thereisvirtually
no freetritiumin therod. In fact, the solid material that captures the tritium as it is produced in the rod is so
effective that the rod will have to be heated in a vacuum to temperaturesin excess of 1,000

the extraction process to recover the tritium for eventual use in the nuclear weapons stockpile.

S.1.5.4 Nonproliferation

In accordance with the direction provided inthe Fisca Year 1998 National Defense Authorization Act (P.L. 105-
85), the Congress requested that the DOE take the lead to identify and assess any policy issues associated with
various reactor optionsfor the production of tritium for national security purposes. The Congress requested that
this be done in conjunction with other agencies, including the Nuclear Regulatory Commission, the Department
of Defense, and the Department of State Arms Control offices through a senior leve, interagency process. This
process was completed in July 1998 and is documented in areport to Congress entitled, "Interagency Review of
the Nonproliferation Implications of Alternative Tritium Production Technologies Under Consideration by the
Department of Energy”. The principal findings in this report, as related to tritium production in a CLWR, are
asfollows:

1. Theuse of CLWRsfor tritium production was not prohibited by law or international treaty;

2. That, higtorically, there have been numerous exceptions to the practice of differentiating between U.S. civil
and military facilities (including the operation of the N-Reactor at Hanford, the dual use nature of the U.S.
enrichment program, the use of defense program plutonium production reactors to produce radio-isotopes for
civilian purposes, and the sale of tritium produced in the defense reactors in the U.S. commercial market);

3. Although the CLWR dternative raised initia concerns because of its implications for the policy of
maintai ning separation between U.S. civil and military nuclear activities, these concerns could be adequately
addressed, given the particular circumstancesinvolved. Theseincluded the fact that the reactors would remain
digiblefor Internationa Atomic Energy Agency safeguards, and the fact that if TV A were the utility selected
for the tritium mission, the reactors used for tritium production would be owned and operated by the U.S.
Government, making them roughly comparabl e to past instances of government-owned dual -purpose nuclear
facilities.
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Thereport concluded that the nonproliferation policy issues associated with the use of a CLWR are manageable
and that DOE should continue to pursue the reactor option as a viable source for future tritium production.

S.1.5.5 Background on the Tennessee Valley Authority

TVA was established by an Act of Congressin 1933 as a Federal corporation to improve the navigability and
to provide for the flood control of the Tennessee River; to provide for reforestation and the proper use of marginal
lands in the Tennessee Valley; to provide for agricultural and industrial development of the Tennessee Valley,
to provide for the national defense, and for other purposes. Within afew years of its establishment, TVA had
built a series of multipurpose dams on the Tennessee River system. One of the purposes of these dams was
production of abundant, inexpensive electricity. The hydroelectric power generated by these dams met most of
the rapidly increasing needs of the region through the 1940s. By the early 1950s, however, the growing demand
was quickly outstripping the capacity of the dams and the Watts Bar Fossil Fudl Plant, which had begun operation
in 1942. During the next 20 years, TVA built 11 large, coal-fired, electricity-generating plants to meet the
region's growing needs. Some of these plants were the largest, first-of-their-kind coal-fired unitsin the world.
The 1960s brought even greater growth to theregion. To meet the anticipated need for more power, TVA began
an ambitious program of nuclear plant construction.

Today TVA isone of the largest producers of electricity in the United States, generating 4 to 5 percent of all
glectricity in the nation. TVA's power system serves aimost 8 million people in a seven-state region
encompassing some 207,200 square kilometers (80,000 square miles). TVA's electricity is distributed to homes
and businesses through a network of 159 power distributors, including municipally owned utilities and electric
cooperatives. TVA aso sdlspower directly to approximately 60 large industrial customers and Federal facilities.

TVA'spower system, which is self-financed, has a generating capacity of 28,000 MWe. Its generating system
consists of 11 coal-fired plants (53 percent of total generating capacity), 5 nuclear generating units at three sites
(20 percent), 29 hydroelectric dams (15 percent), 48 combustion turbine units at four sites (7 percent), and
one pumped-storage facility (5 percent). These plants, although managed by TVA, are owned by the United
States government. The TVA power systemislinked by 25,750 kilometers (16,000 miles) of transmission lines
that carry power to 750 wholesale delivery points, aswell as 57 interconnections with 13 neighboring utilities.

In December 1995, with the publication of Energy Vision 2020, Integrated Resource Plan and Environmental
Impact Satement, TVA projected demands for electricity in the TVA power service area through the year 2020
and evaluated different ways of meeting these projected increases. Since the Integrated Resource Plan was
completed in 1995, TVA has continued to evaluate and select the best resource options based on the latest
proposasand TVA'sforecast of power needs. The total system generating capacity has been increased with the
successful completion of Watts Bar 1 and the return to service of Browns Ferry Nuclear Plant, Unit 3. Both units
have operated above expectations and have proven to be very rdiable.

Current projections show the demand for electricity (including reserves) would exceed TVA's 1998 generating
capacity by about 5,200 MWein 2005; this projection is slightly less than the 1998-2005 medium load forecast
of 5,450 MWein Energy Vision 2020, Integrated Resource Plan and Environmental |mpact Satement. About
2,800 MWe of additional generating capacity is needed by the year 2001. A portion of this would be met by the
proposed Red Hills Power Project. The remainder would be met by option purchase agreements, forward
contractsfor ddlivery of dectricity to TVA, and internal TV A projects to increase net dependable capacities for
TVA’s combustion turbines, fossil plants, and pumped storage units. An additional 2,400 MWe of capacity
would be required between 2001 and 2005. The completion of the Bellefonte unit(s) would offset some of this
planned capacity.
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Producing tritium in a TV A reactor would be consistent with the Congressional purposes that established the
TVA—namely, to provide for the industrial development of the Tennessee Valley and for national defense.
Producing tritiumina TV A reactor would also enable the TV A to maximize the utilization of its resources, and
to potentially increase its electricity generating capacity. TVA as a Federal agency, in order to fulfill NEPA
responsibilities, chose to be a cooperating agency on thisEIS. A cooperating agency is defined by Council on
Environmental Quality regulations as any other Federal agency other than alead agency having jurisdiction by
law or specia expertise with any environmental issue (40 CFR 1508.5).

S.1.6 NEPA Strategy

DOE's strategy for compliance with NEPA has been, first, to make decisions on programmatic alternativesin
the Final Programmatic Environmental |mpact Statement for Tritium Supply and Recycling and Record of
Decision (60 FR 63878), followed by site-specific analyses to implement the programmatic decisions. The
decisonsmade in the December 12, 1995, Final Programmatic Environmental |mpact Statement for Tritium
Supply and Recycling Record of Decision have resulted in DOE preparing this EI'S and the following NEPA
documents:

1. Draft Environmental Impact Statement, Construction and Operation of a Tritium Extraction Facility at
the Savannah River Ste

2. Draft Environmental Impact Statement, Accelerator Production of Tritium at the Savannah River Site

3. Environmental Assessment, Lead Test Assembly Irradiation and Analysis, Watts Bar Nuclear Plant,
Tennessee and Hanford Ste, Richland, Washington.

The relationship of the CLWR EIS with these, as well as other relevant NEPA documents is explained below.
S.1.6.1 Completed NEPA Actions
S.1.6.1.1 Final Programmatic Environmental | mpact Statement for Tritium Supply and Recycling

TheFinal Programmatic Environmental Impact Statement for Tritium Supply and Recycling, DOE/EIS-0161,
evauated the alternatives for the siting, construction, and operation of tritium supply and recycling facilities at
each of five DOE candidate sites (the Idaho National Engineering Laboratory; the Nevada Test Site; the Oak
Ridge Reservation, Tennesseg; the Pantex Plant, Texas; and the Savannah River Site, South Carolina) for four
different production technologies (heavy water reactor, modular high temperature gas-cooled reactor, advanced
light water reactor, and accelerator production of tritium). This Programmatic EIS also evaluated the impacts
of using a CLWR, but did not analyze specific locations or reactor sites. Issued in October 1995, the Final
Programmatic Environmental |mpact Statement for Tritium Supply and Recycling was followed by a Record
of Decision on December 12, 1995. In the Record of Decision, DOE decided to pursue a dual-track approach
on thetwo most promising tritium supply alternatives. (1) to initiate purchase of an existing commercial reactor
(operating or partially complete) or reactor irradiation services with an option to purchase the reactor for
conversion to a defense facility; and (2) to design, build, and test critical components of an accelerator system
for tritium production (the Savannah River Site was sdlected as the location for an accelerator, should one be
built) (60 FR 63878). The Record of Decision aso called for the construction of a proposed new Tritium
Extraction Facility at the Savannah River Site. The CLWR EIS is intended to provide the NEPA analysis
necessary to implement the Final Programmatic Environmental Impact Statement for Tritium Supply and
Recycling decision to producetritium in one or more CLWRs should the Secretary of Energy decide that tritium
will be primarily produced ina CLWR.
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S.1.6.1.2 Lead Test Assembly Environmental Assessment

This NEPA analysis addressed the environmenta impacts
associated with the fabrication of the Lead Test Assembly
TPBARs a Pacific Northwest National Laboratory, In September 1997, a confirmatory demonstration
Washington; the irradiation of these TPBARs in Watts using the TPBARSs began at Watts Bar 1 following
Bar 1; and post-irradiation examination of the TPBARs at approval by DOE and NRC. The purpose of the
Pacific Northwest National Laboratory and Argonne chgcfirr?ali_ttqry teséstlif o bFI’.rO‘t’Ldet’ tCF;'ﬁﬁ Lo dto t.the
Nationel Leboreory Wes, 1daho; and asocited impertsof [ N0 st hephc et viurroccin
transporting TPBARS to and from the Watts Bar Nuclear safe. DOE expects TVA to remove these rods in the
Plant. The purpose of the Lead Test Assembly confirmatory Spring of 1999, at which time they will be shipped to
demonstration is to confirm and provide confidence to a DOE laboratory for examination.

regulators and the public that tritium production ina CLWR
is technically straight forward and safe. DOE issued a
Finding of No Significant Impact in July 1997. Subsequently, the TPBARSs were placed in Watts Bar 1 on
September 25, 1997, and they are presently being irradiated during the normal 18-month fuel cycle. Following
irradiation, the TPBARswill undergo post-irradiation examination. To meet its own NEPA requirements, TVA
adopted the Lead Test Assembly Environmental Assessment and issued a Finding of No Significant Impact on
August 14, 1997. Additionally, NRC prepared an independent Environmental Assessment and issued its own
Finding of No Significant Impact on September 11, 1997 (62 FR 47835).

Lead Test Assembly Program

S.1.6.1.3 ElSsfor the Operation of Watts Bar 1, Sequoyah 1, and Sequoyah 2, and for Construction of
Bellefonte 1 and 2

El Ss analyzing the environmental impacts associated with operation of the Watts Bar and Sequoyah Nuclear
Plants and the construction of the Bellefonte Nuclear Plant have been completed and serve to a great extent as
abasdline on which the environmental impacts associated with tritium production are assessed. For the partially
completed Bellefonte 1 and Bellefonte 2, the CLWR EI'S evaluates the environmental impacts associated with
their completion and with their subsequent operation for 40 years.

S.1.6.2 Ongoing NEPA Actions

S.1.6.2.1 Draft Environmental Impact Statement, Accelerator Production of Tritium at the Savannah
River Site

This EIS analyzes the potential environmental impacts associated with the construction and operation of an
accelerator for the production of tritium at the Savannah River Site. On a programmatic level, the accelerator
production of tritium at the Savannah River Site represents the No Action Alternative for this CLWR EIS. That
is, if DOE decides not to proceed with the proposed action to produce tritium in one or more CLWRs, then DOE
would construct and operate the accelerator for the production of tritium at the Savannah River Site. The Draft
ElSwasissued in December 1997. The Final EISis expected to beissued in December 1998.

S.1.6.2.2 Draft Environmental Impact Statement, Construction and Operation of a Tritium Extraction
Facility

This EIS analyzes the potential environmenta impacts associated with the construction and operation of a Tritium

Extraction Facility at the Savannah River Site. The Draft EISwasissued in May 1998, aFinal EISis scheduled
to be completed in December 1998. The purpose of the Tritium Extraction Facility would be to extract the
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tritium from the TPBARs or targets of smilar design. If the CLWR is selected as the primary tritium technology,
TPBARSsirradiated at sdlected CLWRswill be sent to the Tritium Extraction Facility for extraction of the tritium-
containing gases. If CLWR is the backup technology, anew extraction capability would still be required either
as a stand-alone facility or in combination with the accelerator for production of tritium (APT) technology. A
decision on whether to congtruct and operate a Tritium Extraction Facility is not expected to be made until after
the tritium supply technology decision (see Section S.1.1.3).

S.1.6.2.3 Environmental Assessment for the Tritium Facility M oder nization and Consolidation Project
at the Savannah River Site

This environmental assessment addresses the potential impacts of consolidating the tritium activities currently
performed in Building 232-H into the newer Building 234-H. Tritium extraction functions would be transferred
to the Tritium Extraction Facility, under the Preferred Alternative. The overall impact would be to reduce
emissions by up to 50 percent. Another effect would be to reduce the amount of low-level waste generated.
Effects on other resources would be negligible. Therefore, impacts from these actions have not been included
in the cumulative impacts of the CLWR EIS.

S.1.6.2.4 Final Environmental Impact Statement for the Bellefonte Conversion Project

ThisElS, issued by TVA, addresses the environmental impacts anticipated from: (1) the conversion of partially
completed Bdlefonte 1 and 2 to fossil fuel electricity generating facilities, and (2) the No Action Alternative of
maintaining the facilities as partially completed nuclear facilities. The EIS was completed in October 1997. The
issuance of aRecord of Decision on the Final Environmental Impact Satement for the Bellefonte Conversion
Project will not be made until it is determined whether one or both of these reactor plants will be used for tritium
production.

S.2 PURPOSE AND NEED

Since nuclear weapons came into existence in 1945, a nuclear deterrent has been a cornerstone of the nation's
defense policy and national security. Both President Clinton and Congress have reiterated this principle in public
statements and through legislation. The President has stated on a number of occasions his commitment to
maintaining a nuclear deterrent capability. Most recently, in May 1997, the President stated in A National
Security Strategy for a New Century that ". . . our nuclear deterrent posture is one of the most visible and
important examples of how U.S. military capabilities can be used effectively to deter aggression and coercion.
Nuclear weapons serve as a hedge againgt an uncertain future, a guarantee of our security commitmentsto allies,
and a disincentive to those who would contemplate developing or otherwise acquiring their own nuclear

weapons.”

U.S. drategic nuclear systems are based on designs that use tritium gas. Since tritium decays at a rate of about
5.5 percent per year (i.e, every 12.3 years one-half of the tritium has decayed), periodic replacement is required
as long as the United States relies on a nuclear deterrent. The nation, therefore, requires a reliable source of
tritium to maintain its nuclear weapons stockpile.

As explained in Section S.1.5.1, the size of the nation's nuclear weapons stockpile is determined by the
Secretaries of Defense and Energy who, in coordination with the Nuclear Weapons Council, jointly sign and
submit to the President the Nuclear Wespons Stockpile Memorandum. This Memorandum transmits the Nuclear
Weapons Stockpile Plan to the President for final approval. Many factors are considered in the development of
the Nuclear Weapons Stockpile Plan, including the status of the currently approved stockpile, arms control
negotiations and treaties, Congressional constraints, and the status of the nuclear material production and
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fabrication facilities. Under this plan, DOE can determine the amount of tritium necessary to support the
approved stockpile.

Over the past 40 years, DOE has built and operated over adozen nuclear reactors, five of them at the Savannah
River Sitein South Caralina, to produce tritium and other nuclear materials for weapons purposes. Today, none
of these reactors are operational, and DOE has not produced tritium for addition to the stockpile since 1988.
According to the Atomic Energy Act of 1954, however, DOE is responsible for devel oping and maintaining the
capability to produce the nuclear materias, such astritium, that are necessary for the defense of the United States
(40 U.S.C. 2011).

Until anew tritium supply sourceisoperational, DOE will continue to support tritium requirements by recycling
tritium from weapons retired from the nation’s stockpile. However, because of the tritium decay rate, recycling
can only meet the tritium demands for a limited time, even with the reduction in stockpile requirements and no
identified need for new-design weapons in the foreseeable future. Current projections, derived from the most
recently approved, classified projections of future stockpile scenarios, indicate that recycled tritium will support
the nation’ s nuclear weapons stockpile adequately until approximately 2005 (see Figure S-3).
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Figure S-3 Estimated Tritium Inventory and Reserve Requirements

Even with a reduced nuclear weapons stockpile and no identified requirement for new nuclear weapons production
in the foreseedble future, an ensured long-term tritium supply and recycling capability will be required to maintain
the weapons determined to be needed for national defense under the prevailing Nuclear Weapons Stockpile Plan.
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Presently, no U.S. source of new tritium isavailable. The effectiveness of the U.S. nuclear deterrent capability
depends not only on the nation's current stockpile of nuclear weapons or the effectiveness of those it can produce,
but also on its ahility to reliably and safely provide the tritium needed to maintain these weapons.

To meet requirements mandated by the President and supported by the Congress, the United States will need a
new source of tritium production by approximately 2005. For planning purposes, the operational life of the new
production source would be about 40 years. Without a new supply source, after 2005 the United States would
haveto useits 5-year reserve of tritium to maintain the readiness of the nuclear weapons stockpile. The 5-year
reserve contains a quantity of tritium maintained for emergencies and contingencies. In such a scenario, the
compl ete depletion of the 5-year tritium reserve would degrade the nuclear deterrent capability because not al
weapons in the stockpile would be able to function as designed. Eventually, the United States would lose its
nuclear deterrent. The purpose of DOE’s action isto produce in a CLWR the tritium needed to maintain the
nation’s nuclear weapons stockpile.

TVA'’s purpose and need relative to this environmental impact statement is to maximize the utilization of its
resources while simultaneously providing support to national defense. National defense support has been one
of TVA’s historic multi-purpose missions (see Section S.1.5.5).

S.3 COMMERCIAL LIGHT WATER REACTOR PROGRAM ALTERNATIVES
S.3.1 Production of Tritium in a Commercial Light Water Reactor

To produce tritium in a CLWR, TPBARs would be inserted into the reactor core. The TPBARs arelong, thin
tubesthat contain lithium 6, a material that produces tritium when it is exposed to neutrons in the reactor core.
The exterior dimensions of the TPBARs are similar to the burnable absorber rods so that they can be installed
in fuel assemblies where burnable absorber rods are normally placed. To ease the insertion and removal from
fudl assemblies, the TPBARSs would be attached to a base plate. See Figures S+4 and S-5 for a sketch of a
typica TPBAR assembly and components. In addition to producing tritium, TPBARs would fill the samerole
as burnable absorber rods in the operation of the reactor.

The neutron absorber material in the TPBARs would be enriched in the isotope lithium 6, instead of the boron
usually used in the burnable absorber rods. When the TPBARs are inserted into the reactor core, neutrons would
be absorbed by the lithium 6 isotope initiating a nuclear process that would turn it into lithium 7. The new
isotope would then split to form helium 4 and tritium. Thetritium then would be captured in a solid metal nickel-
plated zirconium materia inthe TPBAR caled a“getter.” Thetritium would be chemically bound in the TPBAR
“getter” until the TPBAR is removed from the reactor during refueling and transported to the proposed Tritium
Extraction Facility at the DOE's Savannah River Sitein South Carolina where the tritium would be extracted
by heating the TPBARSsin a vacuum to temperatures in excess of 1,000

the tritium would be purified.

S.3.1.1 Impactsof Tritium Production on Reactor Operations

The replacement of burnable absorber rods with TPBARS is expected to have some impacts on the normal
operation of the reactor, which could result in potential environmental impacts.

The differences between a tritium production reactor and nuclear power plant operation without tritium
production are summarized bel ow:
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Figure S4 Typical TPBAR Assembly
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Figure S5 Sketch of TPBAR Components

Accident conditions—The physical changes to the reactor core would involve replacing some burnable
absorber rods with TPBARs. This change would increase the estimated quantity of radionuclides assumed
to bereleased in the analysis.

Personnd—Additional TPBAR handling and shipping activities would create new jobs and possibly require
the hiring of afew additional personnel at the CLWR sites.

Effluent—The tritium content in the liquid effluent and gaseous emissions would likely increase as a result
of the presence of TPBARs in the reactor.

Waste—Ad(ditional activities associated with handling, processing, and shipping TPBAR assemblieswould
likely increase the generation of low-level radioactive waste.

Spent fuel—Ad(ditional spent fudl could be generated when a reactor operates in a tritium-producing mode.
Depending on existing spent fuel capacity, additional storage for spent fuel could be required.

Public and worker exposure—The increased leves of tritium in the reactor coolant and the additional activities

required in the handling and processing of TPBARswould result in increased radiation exposure of the public,
operations workers, and maintenance personnel.
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Transportation and handling—Irradiated TPBAR assemblies would be packaged and transported from the
CLWR sites to the Savannah River Site for tritium extraction and purification. Some additional risks of an
accident en route would be expected. In addition, low-level radioactive waste associated with the TPBARs
would be packaged and transported for disposal at the Barnwell disposal facility or the Savannah River Site.

S.3.2 Development of Alternatives

S.3.2.1 Major Planning Assumptions and Basisfor Analysis

The mgjor planning assumptions and considerations that form the basi s of the analyses and impact assessments
presented in this EIS are listed below.

For the purposes of analysisin thisElS, DOE assumed that the CLWR program would be designed such that
it could produce up to 3 kilograms of tritium per year. Considering the current design of the TPBARs and
the efficiency of the tritium extraction process, this would involve the irradiation of up to 6,000 TPBARSsin
an 18-month refueling cycle (4,000 TPBARs per year). The maximum number of TPBARSs that could be
irradiated at each reactor unit without significantly disturbing the normal el ectricity-producing mode of reactor
operation is approximately 3,400 TPBARS; the exact number depends on the specific design of the reactor.
This EIS evaluates the impacts at each reactor site by considering arange of 1,000 to 3,400 TPBARS.

The EI'S assesses the environmental impacts of tritium production in CLWRs for a period of 40 years, starting
with theddivery of irradiated TPBARSs at the Tritium Extraction Facility in the year 2005 (approximately).
For aternatives involving the partially completed reactor(s), it is assumed that any construction activities
needed for the completion of Bdlefonte 1 (and any other start-up tests and activities) would take place during
the time period between 1999 and 2004, at which time the completed reactor would be fully operationa. In
the event Bellefonte 2 was also selected for completion, Bellefonte 1 would come on line in approximately
2005 while Bellefonte 2 would begin operation in approximately 2007.

CLWRs are licensed by NRC to operate for 40 years. Currently operating reactors are not in a position to
continue operation beyond 40 years without NRC approval for “life extension.” Some of the environmental
impacts associated with life extension activities would be attributable to tritium production. The NRC has
addressed the generic impacts of life extension in the Generic Environmental Impact Statement for License
Renewal of Nuclear Plants. Thelife extension impacts associated with alternatives involving the currently
operating units are based on this publication and are addressed generically inthe EIS. Tritium productionis
not expected to affect relicensing. Life extension impacts for a partially completed reactor would not be an
issue, since it would be expected to operate for 40 years after its completion.

Tritium production in acurrently operating reactor would not be expected to affect the radiological condition
of thereactor at theend of itslife. Therefore, environmental impacts associated with decommissioning and
decontamination activities would be attributed to the normal operation of the reactor as an electricity-
producing unit. For a partially completed reactor, the impacts from decommissioning and decontamination
activitiesareevauated inthisElS. Decommissioning and decontamination impacts are based on the generic
ElS issued by the NRC entitled Final Generic Environmental Impact Satement on Decommissioning of
Nuclear Facilities.

Fabrication of the TPBARswould take place in acommercial facility that normally fabricates and assembles
the components for the fresh fuel used in the CLWRs.
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» Production of tritium in a CLWR would increase the generation rate of spent fuel if more than approximately
2,000 TPBARSs are irradiated in a fuel cycle. Normally (i.e., during normal operation with no tritium
production), fuel assemblies are used in more than one cycle. However, in order to maximize tritium
production, TPBARs would be inserted in fresh fuel assemblies. In accordance with the Nuclear Waste
Policy Act of 1982, DOE is planning to manage all spent nuclear fuel at a national repository. Siting and
development of arepository is ongoing and the location and opening date for a suitable repository has not
been determined. Accordingly, for the purposes of this EIS, the initial management of any additional spent
nuclear fuel which may be generated as a result of tritium production is assumed to be stored onsite in a
generic dry cask independent spent fudl storage installation (ISFSI) pending the availability of a suitable
repository. The environmental impacts from the construction and operation of an |SFSI are addressed in this
EIS. However, no decision will be made to either construct or operate an ISFSI as a result of this EIS.
Appropriate NEPA documentation would be prepared prior to the construction of adry cask spent fudl storage
facility.

S.3.2.2 Reasonable Alternatives

Asdiscussed in Section S.1.4, DOE issued a Request for Proposals for the CLWR production of tritium. DOE
stated in the Request for Proposals its intent to select one or both of two approaches: (1) the acquisition of
CLWR irradiation services for tritium production, or (2) the purchase of an operating CLWR by DOE for
production of tritium. Theonly qudified response to DOE’ s solicitation came from TV A, the operator of Watts
Bar 1, Sequoyah 1, and Sequoyah 2. TVA aso maintainsthe partially completed units of Watts Bar 2, Bellefonte
1, and Bellefonte 2. With the exception of Watts Bar 2, which was considered and dismissed, these unitsform
the basis for the Reasonable Alternatives.

To irradiate up to 6,000 TPBARS during an 18-month refueling cycle, DOE could use one or more reactors.
Considering that a maximum number of 3,400 TPBARSs could be irradiated in a single reactor, at least two
reactors would be needed for the 6,000 TPBARSs. Considering also that additional spent nuclear fuel generation
attributed to tritium production starts approximately with the irradiation of approximately 2,000 TPBARsin a
singlereactor, DOE could use as many as 3 reactors to irradiate 6,000 TPBARs without increasing the amount
of spent nuclear fud. Mahematicaly, DOE has the option of selecting 1 of the 18 combinations of reactor units
presented in Table S-1. These 18 combinations form the Reasonable Alternatives of the irradiation el ement of
the project.

S.3.2.3 No Action Alternative

On the basis of the October 1995 Final Programmatic Environmental |mpact Statement for Tritium Supply and
Recycling, the DOE, inits December 12, 1995, Record of Decision (60 FR 63878), selected a dual-track path
for tritium production technologies: accel erator production of tritium, and the production of tritiumin a CLWR.
The Record of Decision further stipulated that one alternative would be selected as the primary source of tritium
and that the other dternative, if feasible, would be developed as a backup tritium source. Based on that Record
of Decision, if tritium is not produced in a CLWR, it will be produced in an accelerator. Accordingly, for
purposes of analysis in this EIS, the No Action Alternative assumes the continued operation of Watts Bar 1,
Sequoyah 1, and Sequoyah 2 for the generation of dectricity, and the deferral of construction activities necessary
for completion of Bellefonte 1 and Bellefonte 2 as nuclear units. Consequently, this No Action Alternative entails
the production of tritium in an accelerator. A summary of the environmental impacts associated with the
production of tritium in an accelerator is contained in this EIS. That summary is based on the Accelerator for
Production of Tritium at the Savannah River Site Draft Environmental Impact Satement.
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S.3.2.4 Reactor Options
S.3.2.4.1 WattsBar Nuclear Plant, Unit 1

Watts Bar 1 islocated on a 716-hectare (1,770-acre) site in Rhea County, Tennessee, on the Tennessee River at
Tennesee River Mile 528, approximately 80 kilometers (50 miles) northeast of Chattanooga, Tennessee. The
general arrangement of the Watts Bar Nuclear Plant is shown in Figure S-6.

TableS-1 CLWR Tritium Production Program Reasonable Alter natives

Bellefonte 1 Bellefonte 2
Watts Bar 1 Sequoyah 1 Sequoyah 2 Complete Construction Complete Construction
Alternative Operation Operation Operation and Operation and Operation®

One Reactor®

Arlw|IN]PF

Two Reactor Combinations

Ol N]J]O ]| O

Three Reactor Combinations

12
13
14
15
16
17

18

& Construction on Bellefonte 2 may be completed only if Bellefonte 1 is completed and operated.
®  Theone-reactor aternative could not produce 3 kilograms of tritium per year. However, it could satisfy reduced tritium requirements.

Watts Bar 1 began commercial power operation in May 1996. The Watts Bar 1 structures include a reactor
containment building, aturbine building, an auxiliary building, a service building, awater pumping station for
circulating water in the condenser, a diesel generator building, ariver intake pumping station, a natural- draft
cooling tower, atransformer yard, a 500-kilovolt switchyard and a 161-kilovolt switchyard, a spent nuclear fuel
storage facility, and sewage treatment facilities. The reactor containment building houses a pressurized water
reactor designed and manufactured by the Westinghouse Electric Corporation. No modifications are expected
to be necessary for Watts Bar 1to irradiate TPBARS. Design equipment and facilities are sufficient to load and
unload the TPBAR assemblies. During normal operation with tritium
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Figure S-6 WattsBar Nuclear Plant
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production, the plant could employ afew more workers (less than 10) in addition to the 809 presently employed.
The spent nuclear fuel storage capacity is not sufficient for 40 years of operation with or without TPBARS.

S.3.2.4.2 Sequoyah Nuclear Plant, Units1 and 2

Sequoyah 1 and Sequoyah 2 are operating, pressurized CLWR nuclear power plants. The units are located on
a212-hectare (525-acre) site in Hamilton County, Tennessee, on the Tennessee River at Tennessee River Mile
484.5, approximately 12 kilometers (7.5 miles) northeast of the nearest city limit of Chattanooga, Tennessee.
The general arrangement of the Sequoyah Nuclear Plant is shown in Figure S—7.

Sequoyah 1 began commercid operation in July 1981, and Sequoyah 2 began commercial operation in June 1982.
The nuclear steam supply systems, designed and manufactured by the Westinghouse Electric Corporation, include
the reactor vessel, steam generators, and associated piping and pumps. These are housed in two reactor
containment buildings. The balance of the nuclear power plant includes. aturbine building, an auxiliary building,
asarvice and office building, a control building, acondenser circulating water pumping station, a diesel generator
building, ariver intake pumping station, two natural draft cooling towers, a transformer yard, a 500-kilovolt
switchyard and a 161-kilovolt switchyard, spent nuclear fuel storage facilities, and sewage treatment facilities.
No modifications are expected to be needed for Sequoyah 1 and Sequoyah 2 to irradiate TPBARS. Equipment
and facilities are sufficient to load and unload the TPBAR assemblies. Tritium production could require the
addition of afew more employees (fewer than 10 per unit) to the 1,120 employees currently employed at the two-
unit site. The spent nuclear fuel storage capacity is not sufficient for 40 years of operation with or without
TPBARS.

S.3.2.4.3 Bellefonte Nuclear Plant, Units1 and 2

Bdlefonte 1 and Bellefonte 2 are partially completed reactors. They are situated on approximately 607 hectares
(1,500 acres) on a peninsula at Tennessee River Mile 392, on the west shore of Guntersville Reservair, about
11.3 kilometers (7 miles) northeast of Scottsboro, Alabama. The main land uses of the surrounding area are
forestry and agriculture; however, urban-industrial development has grown over the past several years around
the plant along the Guntersville Reservoir. The affected environment at the Bellefonte Nuclear Plant site is
described in Section 4.2.3. The general arrangement of the Bellefonte Nuclear Plant is shown in Figure S-8.

The U.S. Atomic Energy Commission (now NRC) issued the construction permit for the Bellefonte Nuclear Plant
in December 1974, and construction started in February 1975. On July 29, 1988, TVA notified NRC that
Bdlefonte was being deferred as aresult of alower |oad forecast for the near future. After 3 years of extensive
study, TVA notified NRC on March 23, 1993, of its plans to complete Bellefonte 1 and Bellefonte 2. In
December 1994, TVA announced that Bellefonte would not be completed as a nuclear plant without a partner,
and put further activities on hold until acomprehensive evaluation of TVA's power needs was completed. On
April 29, 1996, TVA issued a Notice of Intent to prepare an EIS for the proposed conversion of the Bellefonte
Nuclear Plant to afossil fud facility. The Final Environmental | mpact Statement for the Bellefonte Conversion
Project, analyzing alternatives for such a conversion, was issued in October 1997. A Record of Decision for that
EISwill not be made until it is determined whether Bellefonte 1 or both Bellefonte 1 and Bellefonte 2 will be used
for tritium production.

The plant structures presently consist of two reactor containment buildings, a control building, aturbine building,
an auxiliary building, a service building, a condenser circulating water pumping station, two diesdl generator
buildings, ariver intake pumping station, two natural-draft cooling towers, atransformer yard, a 500-kilovolt and
161-kilovolt switchyard, a spent nuclear fuel storage pool, and sewage treatment facilities.
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Figure S-7 Sequoyah Nuclear Plant Units1and 2

Summary 22



Summary

Z pue T S1un ue|d JesjpnN auop|pg 8-S a.nbi4

Summary 23



Draft Environmental | mpact Statement for the Production of Tritium in a Commercial Light Water Reactor

Additionally, there are office buildings to house engineering and other department personnel. Entrance roads,
parking lots, railroad spurs, and a hdlicopter landing pad arein place and are capable of supporting a construction
project.

No modificationsto the origind design would be necessary to complete Bellefonte 1 or Bellefonte 2 for operation,
with or without TPBARS.

The plant systems and structures are maintained through active layup and preservation. Program activities
include the following:

» Each unit’s main turbine generators are rotated every other week.
» Thediesd fire pumps are maintained in an operational status and are run monthly.

» The shdl and tube sides of the main condensers (heet exchangers) are kept dry, and the tube side is maintained
with aflow of warm, dehumidified air.

» Thereactor coolant systemis kept dry using aflow of warm, dehumidified air.

A workforce of approximately 80 personnel supports layup and preservation of the plant. Of that number, 38
are involved in operations and maintenance.

To complete Bdlefonte 1 or both Bellefonte 1 and Bellefonte 2, additional engineering and construction activities
would be required. These activities are summarized in the following paragraphs.

Engineering—Engineering for the original Bellefonte Nuclear Plant design is substantially complete. The
additional engineering effort consists of completing analysis and design modifications that were not completed
prior to deferral; updating the design basis documentation to current industry standards; and supporting
construction, start up, and licensing of the plant. More specifically, the remaining engineering effort for
Bellefonte 1 and Bellefonte 2 includes, but is not limited to, the following:

e Issuing detailed design modifications for certain mechanical and electrical systems to meet current
reguirements.

» Updating the main control room drawings into computer-aided design (CAD) dectronic format.

» Reviewing the control room design and upgrading the simulator and plant computers.

» Reanalyzing piping and pipe supports.

» Resolving industry issues (e.g., fire protection, electrical equipment qualification, station blackout, site
Security, communications, motor-operated valves) that were either not completed prior to deferral in 1988 or
have arisen since deferral.

» Devdoping fuel assembly and fuel cycle designs to facilitate the production of tritium.

» Supporting submittals of the Final Safety Analysis Report and completing previous NRC position papers.

» Supporting field change requests by the constructor.
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Congtruction—Construction activities required to complete Bellefonte 1 and Bellefonte 2 include, but are not
limited to, the following:

» Completing the application of protective coatings to structures, piping, and components, and the installation
of piping insulation.

» Installing the Bellefonte 2 reactor coolant pump internals and motors. [Some (less than 10 percent) of
Bellefonte 1 reactor coolant instrumentation and pipe supports would have to be installed.]

» Ingtaling limited major piping and components in the balance of the plant for Bellefonte 2.
» Ingtaling the steam piping for Bellefonte 2.

» Ingdling and energizing alimited amount of the eectric power equipment within the plant. (The 161-kilovolt
and 500-kilovolt offsite transmission lines are terminated in the switchyard, which is complete and energized.)

» Completing the Bellefonte 2 main control room. Substantial work would be required because the Bellefonte
1 main control room, although not complete, is functiona and manned to monitor the ongoing preservation
activities. The recommendations of the Control Room Design review would be factored into efforts to
complete construction of both control rooms.

» Preparing the intake structure for operation by desilting the intake water pump.
» Constructing some new support buildings and installing additional equipment.
S.3.2.5 Environmental Consequences

For the five TVA reactors being considered for tritium production (Watts Bar 1, Sequoyah 1, Sequoyah 2,
Bellefonte 1, and Bellefonte 2), impacts are presented for the bounding case (i.e., the maximum number of
TPBARsthat could beirradiated in areactor). For those resources where impacts would be significantly different
for alesser number of TPBARS, explanation is provided. The impacts of utilizing more than one CLWR for
tritium production can be determined by adding the impacts of each individual CLWR together as discussed in
Section S.3.2.2. The impacts of not producing tritium at any of these five reactors (the No Action Alternative)
are presented first, as a baseline against which to compare the impacts of producing tritium. The summary of
the environmental consequencesis presented in Table S-2 at the end of this chapter.

S.3.2.5.1 No Action Alternative
Construction

Watts Bar 1, Sequoyah 1, and Sequoyah 2. Under the No Action Alternative, Watts Bar 1, Sequoyah 1, and
Sequoyah 2 would continue to produce el ectricity and no construction impacts would occur.

Bdlefonte 1 and Bdlefonte 2. Under the No Action Alternative, Bellefonte 1 and 2 would remain in adeferred
status, and no construction impacts would occur. TVA could also convert Bellefonte 1 and 2 to afossil fuel plant
asdescribed inthe Final Environmental Impact Statement for the Bellefonte Conversion Project (see Section
S.1.6.2.4). Such conversion would be independent of this EIS and would not occur until after adecision were
made regarding the role of Belefonte 1 and 2 in tritium production.
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Operation

Watts Bar 1, Sequoyah 1, and Sequoyah 2. Under the No Action Alternative, Watts Bar 1, and Sequoyah 1
and 2 would continue to produce eectricity for the foreseeable future, and there would be no changes in the type
and magnitude of environmental impactsthat currently occur. In producing el ectricity, these reactor plants would
continue to comply with all Federal, state, and local requirements. Impacts associated with the continued
operation of Watts Bar 1, and Sequoyah 1 and 2 are described in Section S.3.2.5.2 below.

Under the No Action Alternative, water requirements at all three plants would continue to be met by existing
water resources, with no additional impacts, and water quality would remain within regulatory limits. Air quality
would also remain within regulatory limits. Worker employment should remain steady at each of the sites, with
no major changes to the regional economic areas as aresult of plant operation. Worker exposure to radiation
should remain well within regulatory limits, with the average worker dose at approximately 90 to 100 mrem/yr.
Radiation exposure of the public from normal operations would also remain well within regulatory limits for each
of the reactor sites. At Watts Bar 1, the total dose to the population within 80 kilometers (50 miles) would be
approximatdy 0.55 person-rem/yr. Statigtically, this equatesto onefatal cancer approximately every 3,570 years
from the operation of Watts Bar 1. At Sequoyah 1 or Sequoyah 2, the total dose to the population within 80
kilometers (50 miles) would be approximately 1.6 person-rem/yr. Statisticaly, this equatesto one fatal cancer
approximately every 1,250 years from the operation of Sequoyah 1 or 2. Risks of accidents would remain
unchanged.

Under the No Action Alternative, all categories of wastes would continue to be generated at each of the reactor
plants and they would be managed in accordance with regulations. Low-level radioactive wastes would continue
to be generated at arate of approximately 40 (Watts Bar 1) to 389 (Sequoyah 1 or 2) m¥/yr and disposed of at
the Barnwell disposal facility. For each of the reactors, spent fuel would also continue to be generated at arate
of approximately 80 fuel assemblies per year. Spent fuel would continue to be managed at each of the reactor
plants in compliance with all regulatory requirements.

Bellefonte 1 and Bellefonte 2. Under the No Action Alternative, Bellefonte 1 and 2 would remain uncompl eted
nuclear reactors and there would not be any change on the impacts on the environment.

S.3.2.5.2 Proposed Action Impacts
Construction

Watts Bar 1, Sequoyah 1, and Sequoyah 2. Because this EI'S assumes that long-term spent fuel storage would
take place at each of the reactor plants, adry cask spent fuel storage facility could eventually be required for
Watts Bar 1, Sequoyah 1, or Sequoyah 2 to support tritium production. This could be the only construction
necessary for tritium production. If such afacility were to be constructed, it would consist of three reinforced
concrete dabs covering approximately 3.5 acres. Approximately 60-80 horizontal storage modules, each made
of reinforced concrete, could be housed on the slabs. These horizontal storage modules would have a hollow
internal cavity to accommodate a stainless steel cylindrical cask that would contain the spent nuclear fuel.
Constructing such afacility would disturb approximately 5 acres and require approximately 50 construction
workers. Premixed concrete would be used and impactsto air quality, water, and biotic resources are expected
tobesmal. Appropriate NEPA documentation would be prepared prior to the construction of adry cask spent
fud storage facility.

Bellefonte 1 and Bellefonte 2. All major structures (e.g., containment buildings, cooling towers, turbine
buildings, support facilities) of Bdllefonte 1 and 2 have been constructed. So construction activitieswould largely
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consist of internal modifications to the existing
facilities. No additional land would be disturbed
in completing construction and there would be no
impacts on visual resources, hiotic resources
(including threatened and endangered species),
geology and sails, and archaeological and historic
resources. Because this EIS assumes that long-
term spent fuel storage would take place at each
of the reactor plants, adry cask spent fuel storage
facility would eventuadly be required at
Bdlefonte 1 and 2. Theimpacts of constructing
such aspent fud storagefacility would be similar
to those described above for Watts Bar 1,
Sequoyah 1, or Sequoyah 2. Appropriate NEPA
documentation would be prepared before to the
construction.

Completing construction of Bellefonte 1 would
have the greatest impact on socioeconomics, with
construction activitiestaking place between 1999
and 2004. During the peak year of construction
(2002), approximately 4,500 direct jobs could be
created. As many as 4,500 secondary jobs
(indirect jobs) would also be created. The total
new jobs (9,000) would cause the regiona
economic area unemployment rate to decrease to
approximately 4 percent, from the current rate of
7.9 percent. Public finance
expenditures/revenueswould increase by over 30
percent in Scottsboro and about 15 percent in
Jackson County. Rental vacancies would decline
to near zero, and demand for all types of housing
would increase substantially. Rents and housing
prices could increase at double-digit percentage
levels.

If Bellefonte 2 were al so selected for completion,
construction activities for both units would be
drawn out, teking place between 1999 and 2005.
The peak year of construction would shift but the
total number of direct and indirect jobs would be
the same. The effects, therefore on
unemployment, public finance, rents, and housing
prices would be the same as for the construction
completion of Bellefonte 1.

Operation

Health Effects Risk Factors Used in thisEIS

Health impacts of radiation exposure, whether from sources
external or internal to the body, are generally identified as
“somatic” (i.e., affecting the exposed individual), or “genetic”
(i-.e., affecting descendants of the exposed individual). Radiation
is more likely to produce somatic effects than genetic effects.
Except for leukemia, which can have an induction period (time
between exposure to carcinogen and cancer diagnosis) of aslittle
as 2 to 7 years, most cancers have an induction period of more
than 20 years.

For a uniform irradiation of the body, the incidence of cancer
varies among organs and tissues; the thyroid and skin demonstrate
a greater sensitivity than other organs. Such cancers, however,
also produce relatively low mortality rates because they are
relatively amenable to medical treatment. Because of the readily
available data for cancer mortality rates, somatic effects leading
to cancer fatalities rather than cancer incidence are presented in
thisEIS. The numbers of cancer fatalities can be used to compare
the risks of various alter natives.

Risk factors are used to calculate the statistical expectance of the
effects of exposing a population to radiation. For example, in a
population of 100,000 people exposed only to natural background
radiation (300 millirem per year), it is expected that about 15
latent cancer fatalities per year would be expected (100,000
persons x 0.3 rem per year x 0.0005 latent cancer fatalities per
person-rem= 15 latent cancer fatalities per year).

The number of latent cancer fatalities corresponding to a single
individual’ s exposure over a presumed 72-year lifetimeto 0.3 rem
per year is0.011 (1 person x 0.3 rem per year X 72 years x 0.0005
latent cancer fatality per person-rem= 0.011 |atent cancer fatality).
Presented another way, this method estimates that approximately
1.1 percent of the population might die of cancers induced by
background radiation.

The health consequences of exposure to radionuclides from normal
operation and accidents are converted to estimates of cancer
fatality risks using dose conversion factors recommended by the
International Commission on Radiological Protection. For
individuals, the estimated probability of a latent cancer fatality
occurring is reported for the noninvolved worker, the maximally
exposed individual, and an average individual in the general
population. These categories are defined as follows:

Noninvolved Worker: An individual 640 meters (0.4 mile) from
the radioactive material release point.

Maximally Exposed Offsite I ndividual: A hypothetical individual
who could potentially receive the maximum dose of radiation or
hazardous chemicals.

General Population: Individuals within an 80-kilometer (50-mile)
radius of the facility.
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Watts Bar 1, Sequoyah 1, and Sequoyah 2. In atritium
production mode, these operating reactors would continue to
comply with al Federal, state, and local requirements.
Tritium production would have little or no effect on land use,
visual resources, water use and quality, air quality,
archaeologica and historic resources, biotic resources
(including threatened and endangered species), and
socioeconomics. It could, however, have some incremental
impacts in the following areas. radiation exposure (worker
and public), spent fudl generation, and low-level radioactive
waste generation. Tritium production could also change the
accident and transportation risks associated with these
reactors. Each of these areasis discussed below.

Radiation Exposure Tritium production could increase
average annual worker radiation exposure by approximately
4-6 millirem. The resultant dose would be well within
regulatory limits. Radiation exposure to the public from
normal operations could also increase, but would still remain
well within regulatory limits at each of the reactor sites. At
either Watts Bar 1, Sequoyah 1, or Sequoyah 2, the total dose
to the population within 80 kilometers (50 miles) could
increase by a maximum of 11 person-rem/yr. Statitically,
this equates to one additional fatal cancer approximately
every 200 years from operation of Watts Bar 1, Sequoyah 1,
or Sequoyah 2.

Spent Fuel Generation Given irradiation of 3,400 TPBARS

(the maximum number of TPBARS without changing the

reactor'sfud cycle), additional spent fuel would be generated

at Watts Bar 1, Sequoyah 1, or Sequoyah 2. Inthe average

18-month fuel cycle, spent fuel generation could increase

from approximately 80 spent fuel assemblies to amaximum

of 140, a 71 percent increase in spent fudl generation over the

No Action Alternative. Because this EIS assumes that long-

term spent fudl storage would take place at each of the reactor

plants, adry cask spent fuel storage facility would eventually

be needed. Storing the additional spent fuel should have

minor impacts. Radiation exposures would remain below

regulatory limits for both workers and the public, and less

than 4 cubic feet of low-level waste would be generated

annualy. The impacts of accidents associated with a dry

cask spent fuel storage would be minor. As previously

mentioned, appropriate NEPA documentation would be

prepared before the construction of a dry cask spent fuel

storage facility at Watts Bar 1, Sequoyah 1, or Sequoyah 2. |f fewer than approximately 2,000 TPBARs were
irradiated, there would be no change in the amount of spent fuel produced by the reactors.
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Low-level Radioactive Waste Generation Compared
to the No Action Alternative, tritium production at
Watts Bar 1, Sequoyah 1, or Sequoyah 2 would
generate approximately 0.43 additional m*/yr of low-
level radioactive waste.  This would be a
0.1 (Sequoyah 1 or 2) to 1.0 (Watts Bar 1) percent
increase in low-level radioactive waste generation
over the No Action Alternative. Such an increase
would amount to lessthan 1 percent of the low-level
radioactive waste disposed of at the Barnwell disposal
facility. The EIS also analyzes the impacts of this
low-level radioactive waste disposal at the Savannah
River Site. Disposing of 0.43 myr of low-level
radioactive waste would amount to less than 1 percent
of the low-level radioactive waste disposed of at the
Savannah River Site and less than 1 percent of the
landfill's capacity.

Accident Risks Tritium production could change the
potential risks associated with accidents at Watts
Bar 1, Sequoyah 1, or Sequoyah 2. These changes
would be small. Potential impacts from accidents
were determined using computer modeling. If a
limiting design-basis accident occurred, tritium
production at the 3,400 TPBAR level would increase
the individual risk of afatal cancer by 7.5 x 10° to
anindividud living within 80 kilometers (50 miles) of
WattsBar 1. Statistically, this equatesto arisk to the
individual of one fatal cancer approximately every
130 million years from tritium production. For an
individual living within 80 kilometers (50 miles) of
Sequoyah 1 or Sequoyah 2, therewould bea 1.2 x 10°
8 increased likelihood of a cancer fataity to an
individual from a design-basis accident as a result of
tritium production. Statistically, this equatesto arisk
to an individua of one additional fatal cancer
approximately every 83 million years from tritium
production. For a beyond-design-basis accident (an
accident which has a probability of occurring
approximately oncein amillion years or less), tritium
production would result in small changes in the
consequences of an accident. Thisis due to the fact
that the potential consequences of such an accident
would be dominated by radionuclides other than
tritium.

Transportation Tritium production at either Watts
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Bar 1, Sequoyah 1, or 2 would necessitate additional transportation to and from the reactor plants. Most of the
additional transportation would involve nonradiological materials. Impacts would be limited to toxic vehicle
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emissions and traffic fatalities. At each of these reactors, the transportation risks would be less than one fatality
per year. Radiological materials transportation impacts would include routine and accidental doses of
radioactivity. Inall instances the risks associated with radiological materials transportation would be less than
one fatality per 100,000 years.

Bellefonte 1 and Bellefonte 2. Because neither Bellefonte 1 or Bellefonte 2 are currently operating, this EIS
asesxes the impacts of completing construction, and operating these units for tritium production. Consequently,
environmental impacts would occur in the following resources: visual resources, water use, hiotic resources,
socioeconomics, radiation exposure (worker and public), spent fuel generation, and low-level radioactive waste
generation. Tritium production would also change the accident and transportation risks associated with these
reactors.

During operation, Bdllefonte 1 and 2 would produce vapor plumes from cooling towers that would be visible up
to 10 miles away. These plumes could create an aesthetic impact on the towns of Pisgah, Hollywood, and
Scottsboro, Alabama.

During operation, Bellefonte 1 and 2 would each use less than 0.5 percent of the river flow from Guntersville
Reservoir and would not cause any adverse impacts on other users. Discharges from the plants would be treated
and monitored before rdl ease and would comply with National Pollutant Discharge Elimination System permits.
Impacts on water quaity would be minimal, and no standards would be exceeded. Operation of either Bellefonte
1 or both Bellefonte 1 and 2 for tritium production would have some effects on ecological resources typical to
the operation of a nuclear power plant regardless of tritium production. Impacts on ecological resources from
the operation of Bellefonte 1 or both Bellefonte 1 and 2 would result from radioactive and nonradioactive
emissions of air pollutants to the atmosphere; thermal, chemical and radioactive effluent releases to surface
waters; increases in human activity; and increasesin noise levels. These impacts would be small considering that
the unitswould operate in compliance with all Federal, state, and local requirements specifically promulgated to
protect environmental resources. The estimated radiological dosesto terrestrial and aquatic organisms are well
below levels that could have any impact on plants or terrestrial and aquatic animals at the site. Other possible
environmental impacts on the agquetic ecosystem of Guntersville Reservoir due to operation of the Bellefonte units
would includefish losses at the cooling water intake screens, almost total 1oss of unscreened entrained organisms,
and effects of thermal and chemical discharges. The effects of both thermal and chemical discharges would be
small, as these discharges should comply with National Pollutant Discharge Elimination System limitations.

Socioeconomics During operations, approximately 800 direct jobs would be created at Bellefonte 1, along with
approximately an equal number of indirect jobs. The total new jobs (approximately 1,600) would cause the
regional economic area unemployment rate to decrease to approximately 5.9 percent. Public finance
expenditures/revenues would decline from the levels during construction but would remain 10 to 15 percent
higher than they would be otherwise at Scottsboro and 5 to 10 percent higher in Jackson county. Housing prices
would decline and could fall below the precompletion prices, depending on how much new construction of
permanent housing took place during the completion period and how many construction workers chose to remain
in the area.once congtruction was completed. If Bellefonte 2 were also completed, atotal of approximately 1,000
direct jobs would be created, along with approximately 1,000 indirect jobs.

Radiation Exposure Reactor operation to produce tritium would cause worker radiation exposure to increase from
0to approximately 110 mrem/yr. This resultant dose would be well within regulatory limits of 5,000 mrem/yr.
Radiation exposure to the maximally exposed individual from normal operations would increase from 0 to 0.32
mrem. The total dose to the population within 80 kilometers (50 miles) would increase from approximately 0
to approximately 6.5 person-rem/yr for Bellefonte 1. If Bellefonte 2 were also operating, this dose would be
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approximately 13 person-rem. Statistically, this equates
to onefatal cancer approximately every 154 years from
the operation of Bellefonte 1 and 2.

Spent Fuel Generation Given production of the
maximum amount of tritium in the average 18-month fuel
cycle, spent fuel generation would increase from O up to
a maximum of 141 spent fuel assemblies (e.g., 69 fuel
assemblies over the normal refueling size). Because this
EIS assumes that long-term spent fuel storage would
take place at each of the reactor plants, adry cask spent
fudl storage facility could eventually be needed to store
the additional assemblies. The impacts of storing the
spent fuel in a dry cask spent fuel storage facility are
described above for the existing operating reactor plants.
As previoudy mentioned, appropriate NEPA
documentation would be prepared before the construction
of adry cask spent fuel storage facility.

Low-Level Radioactive Waste Generation Compared to
the No Action Alternative, reactor operation to produce
tritium Bellefonte 1 or Bellefonte 2 would generate
approximately 40 m* (80 m? for both units) of low-level
radioactive waste. This quantity would be a small
fraction of the landfill capacity at the Barnwell disposal
facility or the Savannah River Site's low-level radioactive
waste disposal facility.

Accident Risks Compared to the No Action Alternative,
there is a significant change in potentia risks from
tritium production. Risks dueto accidents would increase
during the construction and operation of Bellefonte 1
and 2, and during the operation of these units for
production of tritium. Similar to Watts Bar 1, Sequoyah
1, and Sequoyah 2, the potential impacts from the
accidents at Bellefonte 1 or 2 were determined using
computer modeling. If alimiting design-basis accident
occurred, tritium production would increase the individual
risk of afatal cancer by 4.1 x 10°° additional fatal cancers
to anindividua living within 80 kilometers (50 miles) of
the units. Statistically, this meansthat for an individual
one fatal cancer would occur approximately every
244 million years from tritium production at Bellefonte.
If a beyond-design-basis accident occurred (an accident
that has a probability of occurring approximately oncein
amillion yearsor less), tritium production would increase
the risk of a fatal cancer by 0.00010 additional fatal
cancers to an individual living within 80 kilometers (50
miles) of the Bellefonte Nuclear Plant.

Accident Scenarios

The accident analysis assessment considers a spectrum
of potential accident scenarios. The range of accidents
considered includes reactor design-basis accidents,
nonreactor design-basis accidents, TPBAR-handling
accidents, transportation cask-handling accidents, and
beyond-design-basis accidents (i.e., severe reactor
accidents).

Reactor Design-Basis Accident: A reactor design-basis
accident is designated a Condition |V occurrence.
Condition IV occurrences are faults that are not expected
to take place, but are postulated because they have the
potential to release significant amounts of radioactive
material. The postulated reactor design basis accident
for this EISis a large-break |oss-of-coolant accident.

Nonreactor Design-Basis Accident: A nonreactor
design- basis accident is designated a Condition |11
occurrence. The consequences of a Condition |1l
occurrence would be less severe than those of a
Condition IV occurrence. The release of radioactivity
would not be sufficient to interrupt or restrict public use
of those areas beyond the exclusion area. The postulated
nonreactor design-basis accident is an unexpected,
uncontrolled release of the gases contained in a single
gas decay tank dueto thefailure of the tank or associated

piping.

TPBAR—Handling Accident: The postulated TPBAR-
handling accident scenario postulated that a TPBAR
assembly containing 24 TPBARs was dropped when
removing the assembly from an irradiated fuel assembly
during the TPBAR consolidation process. The evaluation
postulated that all TPBARs would be unprotected and
would breach when they impacted the spent fuel pool
floor.

Transportation Cask—Handling Accident: Scenarios
include loading a truck cask under water in the spent
fuel pool cask loading pit with a single TPBAR
consolidation container containing a maximum of 289
TPBARSs, and loading a rail cask under water in the
spent fuel pool cask loading pit with 3 to 12 TPBAR
consolidation containers.

Beyond-Design-Basis Accident: The beyond-design-
basis accident is limited to severe reactor accidents.
Severe reactor accidents are less likely than reactor
design basis accidents; however, the consequences of
these accidents could be more serious if no mitigative
actionsweretaken. Inthe reactor design basis accidents,
the mitigative systems are assumed to be available. The
beyond-design- basis accidents analyzed are reactor core
disruptive accidents with containment failure or bypass.
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Transportation Tritium production at either Bellefonte 1 or 2 would necessitate transportation of workers,
congtruction materia, and radiological and nonradiol ogical material to and from the reactor plants. The magjority
of the additional transportation would involve nonradiological materials. Impacts of this transportation are
limited to toxic vehicle emissions and traffic fatalities. For Bellefonte 1 or 2, the transportation risks would be
significantly lower than one fatality per year. Radiological materials transportation impacts would occur as a
result of routine and accidental doses. In al instances the risks associated with radiological materials
transportation would be less than one fatality per 100,000 years.

S.3.2.6 Preferred Alternative

The Council on Environmental Quality regulations require that an agency identify its Preferred Alternative(s),
if one or more exigt, inthe Draft EIS (40 CFR 1502.14€). The Preferred Alternative is defined as the alternative
that the agency bdieves would fulfill its statutory mission, giving consideration to environmental, economic,
technical, and other factors. Consequently, to identify a Preferred Alternative, DOE is devel oping information
on potential environmental impacts, costs, technical risks, and schedule risks for the aternative under
consideration.

This EIS provides information on the environmental impacts. Cost schedule, and technical analyses are also
being prepared, and will be considered in the identification of any Preferred Alternative. A Preferred
Alternative(s) has not yet been identified. In accordance with the Council on Environmental Quality Regulations,
the CLWR Final EIS will identify the Preferred Alternative.
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Table S-2 Summary of Environmental Consequences of CLWR Reactor Alternatives

Resource/Material Categories

Watts Bar 1

Sequoyah 1 or Sequoyah 2

Bellefonte 1 or Bellefonte 2

No Action

All Resource/Material Categories

No construction or operationa changes.
Reactor unit continues to produce electricity.
No change in environmental impacts.

No construction or operationa changes.
Reactor units continue to produce
electricity. No change in environmental
impacts.

No construction or operationa changes.
Reactor units remain uncompleted. No
changein environmental impacts.

Annual Tritium Production

L and Resources
Land Use

Visual Resources

Congtruction: Potential land disturbance -
5.3 acresfor dry cask independent spent fuel
storage installation (1SFS) if constructed.

Operation: Potential permanent land
requirement - 3.1 acresfor ISFS| if
constructed.

Construction and Operation: No additional
impact to visual resources.

Construction: Potential land disturbance -
5.47 acresfor ISFSI if constructed.

Operation: Potential permanent land
requirement - 3.2 acresfor ISFS| if
constructed.

Construction and Operation: No additional
impact to visual resources.

Construction: Potential land disturbance -
4.9 acresfor ISFSI if constructed and
additional land for support buildings.

Operation: Potential permanent land
requirement - 3.4 acresfor ISFSI if
constructed and additional land for support
buildings.

Construction: No additional impact to
visud resources.

Operation: Vapor plumes would be visible
up to 10 miles away.

Noise

Construction: No change from current

levels. Small impactsif ISFSI is constructed.

Operation: No change from current levels.

Construction: No change from current
levels. Small impactsif ISFS is
constructed.

Operation: No change from current levels.

Construction: No change from current
levels. Small impactsif ISFS is
constructed.

Operation: Increase in noise emissions
from the plant from 50 dB(A) to 51 dB(A)
at nearest receptor. Increasein traffic noise
on site access roads from 50 dB(A) to 57
dB(A) due to commuter traffic and truck
deliveries.

Air Quality
Nonradioactive Emissions

Construction: No change from current air
quality conditions. Small impactsif ISFSI is
constructed.

Operation: No change from current air
quality conditions.

Construction: No change from current air
quality conditions. Small impactsif ISFSI is
constructed.

Operation: No change from current air
quality conditions.

Construction: Potential temporary dust
emissions during construction. Small
impactsif ISFS| is constructed.

Operation: The increase in nonradioactive
emissions would be well within established
standards.
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Resource/Material Categories

Watts Bar 1

Sequoyah 1 or Sequoyah 2

Annual Tritium Production (Continued)

Bellefonte 1 or Bellefonte 2

Air Quality
Radioactive Emissions

Construction: No radioactive emissions.

Operation: Given 1,000 TPBARS, the
maximum potentia increase in annual
radioactive emissions of tritium would be
1,650 curies; given 3,400 TPBARs, 1,890
curies (assuming 2 failed TPBARS).

Construction: No radioactive emissions.

Operation: Given 1,000 TPBARs, the
maximum potentia increase in annual
radioactive emissions of tritium would be
1,650 curies; given 3,400 TPBARs, 1,890
curies (assuming 2 failed TPBARS).

Construction: No radioactive emissions.

Operation: Given 1,000 TPBARS, the
maximum potentia increase in annual
radioactive emissions of tritium would be
1,656 curies; given 3,400 TPBARS, 1,896
curies, of which 5.6 curies would be from
normal operations without tritium
production. The release of other radioactive
emissions would be 283 curies.

Water Resources
Surface Water

Radioactive Effluent

Construction: No change to current surface
water requirements, discharge, or water
quality conditions. Small impactsif ISFSI is
constructed.

Operation: No change to current surface
water requirements, discharge, or water
quality conditions.

Construction: No radioactive emissions.

Operation: Given 1,000 TPBARS, the
maximum potentia increase in annual
radioactive tritium effluents would be 14,850
curies; 3,400 TPBARSs, 17,010 curies
(assuming 2 failed TPBARYS).

Construction: No change to current surface
water requirements, discharge, or water
quality conditions. Small impactsif ISFSI is
constructed.

Operation: No change to current surface
water requirements, discharge, or water
quality conditions.

Construction: No radioactive emissions.

Operation: Given 1,000 TPBARS, the
maximum potentia increase in annual
radioactive tritium effluents would be
14,850 curies; and with 3,400 TPBARS,
17,010 curies (assuming 2 failed TPBARS).

Construction: Potential for increased storm
water runoff. Small amount of surface
water requirements. Small impactsif ISFSI
is constructed.

Operation: Increased surface water
requirements and discharge. Water usage
less than 1% of Tennessee River flow per
year. All water quality parameters within
limits.

Construction: No radioactive emissions.

Operation: Given 1,000 TPBARS, the
maximum potentia increase in annual
radioactive tritium effluents would be
15,489 curies; 3,400 TPBARs, 17,649
curies (assuming 2 failed TPBARS) of
which 639 curies would be from normal
operation without tritium production. The
release of other radioactive effluents would
be 1.32 curies.
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Resource/Material Categories

Watts Bar 1

Sequoyah 1 or Sequoyah 2

Anrjual Tritium Production (Continued)

Bellefonte 1 or Bellefonte 2

Groundwater

Construction: No groundwater requirements
or additional impacts to groundwater quality
conditions.

Operation: No groundwater requirements or
additional impacts to groundwater quality
conditions.

Construction: No groundwater
requirements or additional impactsto
groundwater quality conditions.

Operation: No groundwater requirements
or additional impacts to groundwater quality
conditions.

Construction: Groundwater would not be
used during construction.

Operation: No groundwater requirements
or additional impacts to groundwater quality
conditions.

Ecological Resour ces

Construction: No additional impacts on
ecological resources. Small impactsif ISFSI
is constructed.

Operation: Smdl or no impactsto ecological
resources from additional tritium releases.

Construction: No additional impacts on
ecological resources. Small impactsif ISFSI
is constructed.

Operation: Small or no impactsto
ecological resources from additional tritium
release.

Construction: Potentia impactsto
ecological resources due to the small
amount of land disturbance. Small impacts
if ISFSI is constructed.

Operation: Additional impacts on
ecological resourcesincluding fish
impingement and entrainment of aguatic
biota during normal plant operation. Small
impactsto ecological resources from tritium
and other radioactive releases during normal
plant operations.

Socioeconomics

Construction: No measurable impact.

Operation: <1% impact on regional
economy.

Construction: No measurable impact.

Operation: <1% impact on regional
economy.

Construction: 4,500 peak new direct jobs
dueto plant completion. Short-term
increased costs and traffic for local
jurisdictions.

Operation: 800 to 1,000 workers per day.
Increase in payment-in-lieu of taxesto state
and local jurisdictions (approximately $5.5
to $8 million annually), decrease in the
unemployment rate (from 7.9% to
approximately 5.9%), and minor impactsto
school resources.
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Resource/Material Categories

Watts Bar 1

Sequoyah 1 or Sequoyah 2

Anrjual Tritium Production (Continued)

Bellefonte 1 or Bellefonte 2

Public and Occupational Health
and Safety
Normal Operation

Design-Basis Accident Risks

Annual dosefor 1,000 TPBARS:

Workers: Average dose increase by
5.4 mrem.

MEI: Doseincrease by 0.22 mrem

50-mile population: Dose increase by
5.5 person-rem.

Annual dose for 3,400 TPBARS:

Workers: Average dose increase by
6.2 mrem.

MEI: Doseincrease by 0.27 mrem
50-mile population: Dose increase by
6.4 person-rem.

Increased likelihood of a cancer fatality per
year dueto tritium production.

For 1,000 TPBARS:

MEI: 5.5x107 (1 fatality in 1.8 million
years).

Average individual in population:
6.5x10° (1 fatality in 150 million years).
Exposed population: 0.0012 (1 fatality
in 833 years).

Noninvolved worker: 6.8x10° (1 fatality
in 150 million years).

Annual dosefor 1,000 TPBARS:
Workers: Average dose increase by
3.9 mrem.

MEI: Doseincrease by 0.28 mrem

50-mile population: Dose increase by
9.4 person-rem.

Annual dose for 3,400 TPBARS:
Workers: Average dose increase by
4.6 mrem.

MEI: Doseincrease by 0.32 mrem
50-mile population: Dose increase by
10.5 person-rem.

Increased likelihood of a cancer fatality per
year dueto tritium production.

For 1,000 TPBARS:
MEI : 1.3x107 (1 fataity in 7.7 million
years).
Average individual in population:
1.0x108 (1 fatality in 200 million years).
Exposed population: 0.0025 (1 fatality
in 400 years).
Noninvolved worker: 2.1x10° (1 fatality
in 480 million years).

Annual dosefor 1,000 TPBARS:
Workers: Average dose increase by
109 mrem, of which 104 mrem would
be from normal operations without
tritium production.

MEI: Doseincrease by 0.31 mrem, of
which 0.26 mrem would be from
normal operations without tritium
production.

50-mile population: Dose increase by
5.8 person-rem, of which 1.4 person-
rem would be from normal operations
without tritium production.

Annual dose for 3,400 TPBARS:
Workers: Average dose increase by
110 mrem, of which 104 mrem would
be from normal operations without
tritium production.

MEI: Doseincrease by 0.32 mrem
50-mile population: Dose increase by
6.5 person-rem.

Increased likelihood of a cancer fatality per
year due to tritium production.

For 1,000 TPBARS:
MEI: 3.6x107 (1 fatality in 2.8 million
years).
Average individual in population:

3.6x107 (1 fatality in 280 million years).

Exposed population: 0.00097
(1 fatality in 1,031 years).
Noninvolved worker: 2.0x10™
(1 fatdity in 50 billion years).
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Resource/Material Categories

Watts Bar 1

Sequoyah 1 or Sequoyah 2

Anrjual Tritium Production (Continued)

Bellefonte 1 or Bellefonte 2

For 3,400 TPBARS:
MEI: 6.0x107 (1 fatality in 1.7 million
years).
Average individual in population:
7.5x10° (1 fatality in 130 million years).
Exposed population: 0.0014 (1 fatality in
714 years).
Noninvolved worker: 8.0x10° (1 fatality
in 130 million years).

For 3,400 TPBARS:
MEI : 1.5x107 (1 fatality in 6.7 million
years).
Average individual in population:
1.2x108 (1 fatality in 83 million years).
Exposed population: 0.0030 (1 fatality
in 333 years).
Noninvolved worker: 2.5x10° (1 fatality
in 400 million years).

For 3,400 TPBARS:
MEI: 3.7x107 (1 fatality in 2.7 million
years).
Average individual in population:
4.1x10° (1 fatality in 240 million years).
Exposed population: 0.0011 (1 fatality
in 909 years).
Noninvolved worker: 2.4x10™
(1 fatdity in 42 billion years).

Waste M anagement

Construction: Potential non-hazardous waste
if ISFS| is constructed.

Operation: Low-leve radioactive waste
increase by approximately 0.43 m® per year.
Other waste types would be unaffected by
tritium production.

Construction: Potential non-hazardous
waste if ISFSI is constructed.

Operation: Low-leve radioactive waste
increase by approximately 0.43 m? per unit
per year. Other waste types are unaffected
by tritium production.

Construction: Minor amounts of non-
hazardous construction material waste
generated during the completion of the
plant. Potential non-hazardous waste if
ISFSI is constructed.

Operation: Low-leve radioactive waste
increase by approximately 41 m? per unit
per year, of which 40 m?® would be from
normal operations without tritium
production.

Spent Nuclear Fuel Management

Operation: No increaseif less than 2,000
TPBARsareirradiated. If 3,400 TPBARs
are irradiated, the amount of spent fuel
generated would increase, by approximately
60 fuel assemblies per fuel cycle.

Operation: No increaseif less than 2,000
TPBARsareirradiated. If 3,400 TPBARs
are irradiated, the amount of spent fuel
generated would increase, by approximately
60 fuel assemblies per fuel cycle.

Operation: The amount of spent fuel would
increase from zero to approximately

72 spent fuel assemblies for less than 2,000
TPBARSs. For 3,400 TPBARS, the amount
of spent fuel generated would increase from
zero to approximately 140 spent fuel
assemblies per fuel cycle, of which 72
would be from normal operations without
tritium production.

Transportation

Therisk associated with radiological
materials transportation would be less than
one fatality per 100,000 years.

Therisk associated with radiological
materias transportation would be less than
one fatality per 100,000 years.

Therisk associated with radiological
materias transportation would be less than
onefatality per 100,000 years. Increased
traffic volumes on local roads during
construction and operations.

Fuel Fabrication

Not applicable for the reactor site.

Not applicable for the reactor site.

Not applicable for the reactor site.

Arewwins
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Resource/Material Categories

Watts Bar 1

Sequoyah 1 or Sequoyah 2

Anrjual Tritium Production (Continued)

Bellefonte 1 or Bellefonte 2

Decontamination and
Decommissioning

Not applicable

Not applicable

Yes. For ageneric discussion on impacts
from decontamination and
decommissioning see Section 5.2.5.

License Renewal

Yes. For ageneric discussion on impacts
from licensing renewa see Section 5.2.4.

Yes. For ageneric discussion on impacts
from licensing renewa see Section 5.2.4.

No

MEI = Maximally Exposed Offsite Individual
ISFSI = Independent Spent Fuel Storage Installation
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Summary

AVAILABILITY OF THE DRAFT CLWR EIS

Copies of the Draft CLWR EIS may be obtained by calling DOE’s Office
of Defense Programs at 1-800-332-0801.

Genera questions concerning the NEPA process, under which ElSs are
prepared, may be addressed to:

Ms. Carol Borgstrom

Office of NEPA Policy and Assistance (EH-42)

U.S. Department of Energy

1000 Independence Avenue, SW

Washington DC 20585

Telephone (202) 586-4600, or |eave message at 1-800-472-2756
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ALARA
Bellefonte 1
Bellefonte 2
CFR
CLWR
DOE

ElS

EPA

ISFSI
NEPA
NPDES
NRC
OSHA
PCBs
RCRA
Sequoyah 1
Sequoyah 2
Superfund
TPBAR
TVA

Watts Bar 1
Watts Bar 2

ACRONYMS AND ABBREVIATIONS

Aslow asisreasonably achievable

Bellefonte Nuclear Plant, Unit 1

Bellefonte Nuclear Plant, Unit 2

Code of Federa Registrations

Commercial light water reactor

U.S. Department of Energy

Environmental impact statement

U.S. Environmental Protection Agency

I ndependent spent fuel storage installation
National Environmental Policy Act

National Pollutant Discharge Elimination System
U.S. Nuclear Regulatory Commission
Occupational Safety and Health Administration
Polychlorinated byphenyls

Resource Conservation and Recovery Act
Sequoyah Nuclear Plant, Unit 1

Sequoyah Nuclear Plant, Unit 2

Comprehensive Environmental Response, Compensation, and Liability Act

Tritium-producing burnable absorber rod
Tennessee Valley Authority

Watts Bar Nuclear Plant, Unit 1

Watts Bar Nuclear Plant, Unit 2
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1. INTRODUCTION

Chapter 1 provides an overview of the U.S. Department of Energy’s (DOE's) Commercia Light Water Reactor
(CLWR) proposal. This chapter discusses the scope and development of the Environmental |mpact Statement for
the Production of Tritiumin a Commercial Light Water Reactor (CLWR EIS), the CLWR procurement process, and
the CLWR alternatives. Chapter 1 also includes background information on nuclear weapons; background
information on the Tennessee Valley Authority, the operator of candidate CLWRs; the role of tritium in the weapons;
DOE' s compliance with the National Environmental Policy Act for the CLWR program; and the scoping process used
to obtain public input on the issues that are addressed in this EIS. The chapter concludes with a section on the
organization of the document and the public scoping process.

1.1 OVERVIEW
1.1.1 Genera

The U.S. Department of Energy (DOE) is responsible for providing the nation with nuclear weapons and ensuring
those weapons remain safe and reliable. Tritium, aradioactive isotope of hydrogen, is an essential component
of every wegpon in the current and projected U.S. nuclear wegpons stockpile. Unlike other nuclear materials used
in nuclear weaponstritium, decaysrapidly— at arate of 5.5 percent per year. Accordingly, aslong asthe nation
relies on anuclear deterrent, the tritium in each nuclear weapon must be replenished periodically.

At present, the U.S. nudear weapons complex does not have the capability to produce the amounts of tritium that
will be required to support the Nation's current and future stockpile. Pursuant to the National Environmental
Policy Act (NEPA) of 1969, asamended (42 U.S.C. 4321 et seq.) and the DOE regulations implementing NEPA
(10 CFR 1021), this Environmental Impact Statement for the Production of Tritiumin a Commercial Light
Water Reactor (CLWR EIS) analyzes the potential consequences to the environment associated with the
production of tritium using one or more CLWRSs. In the Record of Decision for this CLWR EIS, DOE anticipates
salecting one or more reactors for tritium production.

Concurrent with the preparation of this EIS, DOE evauated the feasibility of various CLWR alternatives through
its standard procurement process (see Section 1.1.4). This EIS evaluates the environmental impacts associated
with tritium production for al Tennessee Valey Authaority (TVA) reactor plants that were offered by TVA during
the procurement process (see Section 1.2 for alist of these reactors). DOE is considering only the purchase of
irradiation services, not the purchase of areactor.

1.1.2 Proposed Action and Scope

The CLWR EIS evaluates the potential direct, indirect, and cumulative environmental impacts associated with
producing tritium in one or more CLWRs for a40-year period. In addition, this EIS evaluates the environmental
impacts of the No Action Alternative. Under the No Action Alternative, the stockpile requirements for tritium
would have to be met by the construction and operation of an accelerator at DOE’ s Savannah River Site in South
Carolina(see Section 1.5.2.1). For the purpose of this EISaNo Action Alternative (i.e., no tritium production
would occur at that CLWR) has been evaluated for each candidate CLWR.

DOE proposesto obtain irradiation services from one or more CLWRs to provide tritium in sufficient quantities
to support the Nation’s nuclear weapons stockpile requirements for at |least the next 40 years. The proposed
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Draft Environmental Impact Statement for the Production of Tritiumin a Commercial Light Water Reactor

actionincludes. the manufacture of tritium-producing burnable absorber rods (TPBARS) at acommercia facility;
irradiation of the TPBARSs at one or more of five operating or partialy constructed TV A nuclear reactors; the
possible completion of TVA's nuclear reactors; transportation of nonirradiated and irradiated materials; and
management of spent nuclear fuel and low-level radioactive waste.

More specifically, as depicted in Figure 1-1, this EIS analyzes the potential environmental impacts associated
with the proposed action: (1) fabricating TPBARS; (2) transporting nonirradiated TPBARs from the fabrication
facility to the reactor sites; (3) irradiating TPBARSsin the reactors; and, (4) transporting irradiated TPBARS from
the reactors to the proposed Tritium Extraction Facility at the Savannah River Site. This EIS further analyzes
the potential environmental impacts associated with the transportation and management of the low-level
radioactive waste generated from CLWR tritium production.

1.1.3 Development of the CLWR EIS

The CLWR ElSisatiered document which follows the December 1995 Record of Decision (60 FR 63878) for
the Final Programmatic Environmental |mpact Statement for Tritium Supply and Recycling (DOE 1995b).
Inthat Programmatic EIS, DOE considered arange of reasonable aternatives for obtaining the required quantities
of tritium. In the December 1995 Record of Decision, DOE decided to pursue a dual-track approach on the two
most promising tritium-supply aternatives. (1) to initiate purchase of an existing commercial reactor (operating
or partially complete) or irradiation services with an option to purchase the reactor for conversion to a defense
facility; and (2) to design, build, and test critical components of an accelerator system for tritium production (the
Savannah River Site was selected as the location for an accelerator, should one be built).

DOE will sdlect one of these approaches by the end of 1998 to serve as the primary source of tritium. The other
aternative, if feasible, would continue to be developed as a backup tritium source. Production of tritium in an
accderator isandyzed in the Draft Environmental Impact Satement, Accelerator Production of Tritium at the
Savannah River Ste, DOE/EIS-0270D (DOE 1997€) (see Section 1.5.2).

1.1.4 TheCLWR Procurement Process

The production of tritium in a CLWR would require a contractua agreement between DOE and the owner/
operator of the CLWR. Accordingly, on June 3, 1997, DOE issued, in final form, a Request for Proposals from
ownergoperatorsfor irradiation services or sale of a CLWR (DOE 1997a). In September 1997, DOE received
proposasfor producing tritium using operating or partially completed reactors. The proposals for the Watts Bar
and Bellefonte Nuclear Plants received from the TVA were the only proposals determined to be responsive to the
requirements of the procurement request. Under Federa Procurement Law, a proposal is “responsive” if it meets
thecriteria set forth in the agency’s Request for Proposals. 1n addition to the responsive bids discussed in this
Dreft EIS, DOE received one nor-responsive bid. That bid did not offer to produce tritium. TV A offered Watts
Bar Nuclear Plant, Unit 1 (Watts Bar 1) and Bellefonte Nuclear Plant, Unit 1 (Bellefonte 1). Since Bellefonte
1 was a partialy completed unit, in the event that it could not be completed and licensed in time to support
DOE'srequirementsfor tritium production, TV A, through the procurement process, offered to make Sequoyah
Nuclear Plant, Unit 1 and Unit 2 (Sequoyah 1 and Sequoyah 2) available to meet the need for tritium. In addition,
Bellefonte Nuclear Plant, Unit 2 (Bellefonte 2) was considered as a reasonable alternative. These reasonable
reactor aternatives are identified in Section 1.2. A description of each of these reactor facilitiesis presented in
Section 3.2.5 of thisEIS.
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DOE may enter into an interagency agreement with the TV A, contingent on completion of the NEPA process,
for production of the tritium required to support the nuclear weapons stockpile. Only those actions that are
determined to not beirreversible or irretrievable would be permitted prior to the completion of the NEPA process.
However, before completion of the CLWR EIS and its associated Record of Decision, DOE and TVA have taken
and will continue to take appropriate actions (e.g., studies, analyses) related to the potential submission of
licensing documents to the U.S. Nuclear Regulatory Commission (NRC). The NRC must issue regulatory
approval for the use of TPBARSsin licensed reactors.

1.2 COMMERCIAL LIGHT WATER REACTOR FACILITIESANALYZED IN THISCLWR EIS

This EIS evaluates the environmental impacts associated with producing tritium at one or more of the following
reactor facilities:

e Watts Bar Nuclear Plant, Unit 1 (Watts Bar 1), Spring City, Tennessee (operating)
» Seguoyah Nuclear Plant, Unit 1 (Sequoyah 1), Soddy Daisy, Tennessee (operating)
» Seguoyah Nuclear Plant, Unit 2 (Sequoyah 2), Soddy Daisy, Tennessee (operating)
» Bédlefonte Nuclear Plant, Unit 1 (Bellefonte 1), Hollywood, Alabama (partially complete)
» Béelefonte Nuclear Plant, Unit 2 (Bellefonte 2), Hollywood, Alabama (partially complete)

These reactors, the locations of which are shown in Figure 1-2, are owned by the U.S. Government and operated
by TVA. Becausetritium production could occur in one or more of these reactor facilities, this EIS evaluates each
reactor for the maximum number of TPBARS that could be irradiated in the reactor. This bounds potential
environmental impacts associated with any of the reactor facilities. This EIS also qualitatively evaluates the
irradiation alesser number of TPBARsand a TPBAR design with higher tritium production and shorter refueling
cycles (see Section 5.2.9).

In accordance with the Council on Environmental Quality regulations, this EIS aso evaluates the No Action
Alternative. Under the No Action Alternative, DOE would not produce tritium in a CLWR or construct a Tritium
Extraction Facility at the Savannah River Site. Consistent with the Final Programmatic Environmental |mpact
Statement for Tritium Supply and Recycling Record of Decision (60 FR 63878), the stockpile demands for
tritium would have to be met by construction and operation of an accelerator at the Savannah River Site (see
Section 1.5.2.1).

1.3 BACKGROUND
1.3.1 Defense ProgramsMission

Sincetheinception of the nuclear weapons program in the 1940s, DOE and its predecessor agencies have been
responsible for designing, manufacturing, maintaining, and retiring the nuclear weapons in the Nation’ s stockpile.
In response to the end of the Cold War and changes in the world political regime, the emphasis of the United
States' nuclear weapons program has shifted dramatically over the past few years from producing weaponsto
dismantling weapons. Accordingly, the nuclear weapons stockpile is being greatly reduced, the United Statesis
no longer producing new-design nuclear weapons, and DOE has closed or consolidated many former weapons
production facilities.

Additionally, in 1991 President Bush declared a moratorium on underground nuclear testing, and in 1995
President Clinton decided to pursue a zero-yield Comprehensive Test Ban Treaty. Despite these significant
changes, DOE' sresponsihilities for the nuclear weapons stockpile continue, and the President and Congress have
directed DOE to continue to maintain the safety and reliability of the nuclear weapons stockpile, and to provide
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the tritium necessary to satisfy nationd security requirements. As explained in Chapter 2, the United States will
need a new tritium production source by as early as 2005.
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The size of the Nation' s nuclear weapons stockpile is determined by the President through a classified process.
The Secretaries of Defense and Energy, in coordination with the Nuclear Weapons Council, jointly sign and
submit the Nuclear Weapons Stockpile Memorandum. The Nuclear Weapons Stockpile Memorandum transmits
the Nuclear Weapons Stockpile Plan to the President for final approval. Figure 1-3 depictsthis process. The
Nuclear Wegpons Stockpile Plan covers an 11-year period, specifiesthe types and quantities of weapons required,
and setslimits on the size and nature of stockpile changes that can be made without additional approval from the
President. As such, the Nuclear Weapons Stockpile Plan is the basis for al weapons planning in DOE. The
President takes the Nuclear Weapons Stockpile Memorandum under advisement and issues a National Security
Directive to DOE and the Department of Defense approving the Nuclear Weapons Stockpile Plan for
implementation. Based upon this Presidentid directive, DOE determines the required tritium requirements. The
most recent Presidential direction, which is contained in the 1996 Nuclear Weapons Stockpile Plan and an
accompanying Presidential Decision Directive, mandates that new tritium must be available by approximately
2005 if a CLWR isthe sdlected option for tritium production. Chapter 2 provides a description of the tritium
requirements that this EISisintended to support.

1.3.2 Nuclear Weapons

A general understanding of a nuclear weapon, including the components that make up the weapon and the
physical processesinvolved, is hdpful in understanding the purpose and need addressed in thisEIS. Figure 1-4
presents a simplified diagram of a modern nuclear weapon. An actual U.S. nuclear weapon is much more
complicated, consisting of many thousands of parts.

The nuclear wegpon primary is composed of a central core called a pit, which is usually made of plutonium-239
and/or highly enriched uranium. This is surrounded by a layer of high explosive, which, when detonated,
compresses the pit initiating a nuclear reaction. This reaction is generally thought of as the nuclear fission
“trigger” which activates the secondary assembly component to produce a thermonuclear hydrogen fusion
reaction. The remaining nonnuclear components consist of everything from arming and firing systems, to
batteries and parachutes. The assembly of these components into a weapon or the dismantlement of an existing
weapon are done at the weapons assembly/disassembly facility.

Tritium isnot afissile material and cannot be used by itself to construct a nuclear weapon. However, tritium is
a key component of all nuclear weapons presently in the Nation's nuclear weapons arsenal. Tritium enables
weapons to produce a larger yield while reducing the overall size and weight of the warhead. This processis
caled “boosting.” Boogting is accomplished by injecting a mixture of tritium gas and deuterium gas, a naturally
occurring, nonradioactive hydrogen isotope, into the pit. The deuterium and tritium are stored in reservoirs
(which is depicted as the “gas transfer system” in Figure 1-4) until the gas transfer system isinitiated. The
implosion of the pit along with the onset of the fissioning process heats the deuterium-tritium mixture to the point
that the atoms undergo fusion. The fusion reaction releases large quantities of very high energy neutrons which
flow through the compressed pit material and produce additional fission reactions. Such boosting has allowed
for the development of today’s sophisticated delivery systems. The key function of tritium is to enhance the
fission yidd of anuclear weapon.

In the absence of new weapons designs and the total redesign of all warheads and delivery systems, the nation
requires areliable source of tritium to maintain anuclear deterrent. Furthermore, total redesign of all warheads
would require nuclear testing which would be contrary to the President’ s pursuit of a Comprehensive Test Ban
Treaty.
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Figure 1-4 Diagram of a Modern Nuclear Weapon

1.3.3 Brief History of the Production of Tritium

Tritium isso rarein nature that useful quantities must be manufactured. DOE has constructed and operated over
adozen nuclear reactors for the production of nuclear materials at the Savannah River Site, South Carolina, and
the Hanford Site, Washington, starting with the early part of the Manhattan Project during World War II. None
of thesereactorsis currently operational. The last one, the K-Reactor at the Savannah River Site was shut down
in 1988 for major environmental, safety, and health upgrades to comply with today’ s stringent standards. DOE
discontinued the K-Reactor Restart Program in 1993 when smaller stockpile requirements delayed the need for
tritium. As explained in the Final Programmatic Environmental Impact Statement for Tritium Supply and
Recycling (DOE 1995b), the K-Reactor is not a reasonable alternative for tritium production.

In recent years, international arms control agreements have caused the nuclear weapons stockpile to be reduced
in size. Reducing the stockpile has allowed DOE to recycle the tritium removed from dismantled weapons for
use in supporting the remaining stockpile. However, due to the decay of tritium, the current inventory of tritium
will not meet national security requirements past approximately 2005. Therefore, the most recent Presidential
direction, which is contained in the 1996 Nuclear Weapons Stockpile Plan and an accompanying Presidential
Decision Directive, mandates that new tritium be available by approximately 2005 if a CLWR is the selected
option for tritium production. If the accelerator is the selected option for tritium production, the Presidential
directive mandates that new tritium must be available by 2007. Tritium needs during the period 2005-2007
would be met by using the 5-year tritium reserve or by a contingency tritium supply source.

1-9



Draft Environmental Impact Statement for the Production of Tritiumin a Commercial Light Water Reactor

1.3.4 Production of TritiuminaCLWR

The production of tritium in a CLWR is technically straightforward and requires no elaborate, complex
engineering development and testing program. All the Nation's supply of tritium, as mentioned previously, has
been produced in reactors. Most existing commercial pressurized water reactors utilize 12-foot-long rods
containing an isotope of boron (boron-10) in ceramic form that are inserted in their fuel assemblies to absorb
excess heutrons produced by the uranium fud in the fission process for the purpose of controlling power in the
core at the beginning of an operating cycle. These rods are sometimes called burnable absorber rods. DOE's
tritium program has developed another type of burnable absorber rod in which neutrons are absorbed by alithium
aluminate ceramic rather than boron ceramic. Whilethe TPBAR design is not complete, the basic parameters
have been developed and are not expected to change (see Section 3.1.2). These TPBARswould be placed in the
samelocationsin the reactor core as the standard burnable absorber rods. There isno fissile material (uranium
or plutonium) in the TPBARS.

While the two types of rodsfunction in avery smilar manner to absorb excess neutrons in the reactor core, there
is one notable difference: when neutrons strike the lithium aluminate ceramic material in a TPBAR, tritium is
produced. This tritium is captured amost instantaneously in a solid zirconium materia in the rod, called a
“getter.” Thus, thereisvirtualy no freetritiumintherod. Infact, the solid material that captures the tritium as
itisproduced intherod is so effective that the rod will have to be heated in a vacuum to temperatures in excess
of 1,000

stockpile. Depending upon tritium needs, as many as 3,400 TPBARS could be placed in a CLWR for irradiation.

1.3.5 Nonproaliferation

In accordance with the direction provided in the Fisca Year 1998 National Defense Authorization Act (P.L. 105-
85), the Congress requested that the DOE take the lead to identify and assess any policy issues associated with
various reactor optionsfor the production of tritium for national security purposes. The Congress requested that
this be done in conjunction with other agencies, including the Nuclear Regulatory Commission, the Department
of Defense, and the Department of State Arms Control offices through a senior leve, interagency process. This
process was completed in July 1998 and is documented in areport to Congress entitled, "Interagency Review of
the Nonproliferation Implications of Alternative Tritium Production Technologies Under Consideration by the
Department of Energy"” (DOE 1998d). The principal findings in this report, as related to tritium production in
aCLWR, are asfollows:

1. Theuse of CLWRsfor tritium production was not prohibited by law or international treaty;

2. That, higtorically, there have been numerous exceptions to the practice of differentiating between U.S. civil
and military facilities (including the operation of the N-Reactor at Hanford, the dual use nature of the
U.S. enrichment program, the use of defense program plutonium production reactors to produce radio-isotopes
for civilian purposes, and the sde of tritium produced in the defense reactorsin the U.S. commercial market);

3. Although the CLWR dternative raised initia concerns because of its implications for the policy of
maintai ning separation between U.S. civil and military nuclear activities, these concerns could be adequately
addressed, given the particular circumstancesinvolved. Theseincluded the fact that the reactors would remain
digiblefor Internationa Atomic Energy Agency safeguards, and the fact that if TV A were the utility selected
for the tritium mission, the reactors used for tritium production would be owned and operated by the U.S.
Government, making them roughly comparabl e to past instances of government-owned dual -purpose nuclear
facilities.
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Thereport concluded that the nonproliferation policy issues associated with the use of a CLWR are manageable
and that DOE should continue to pursue the reactor option as a viable source for future tritium production.

1.3.6 Background on the Tennessee Valley Authority

TVA was established by an Act of Congressin 1933 as a Federal corporation to improve the navigability and
to provide for the flood control of the Tennessee River; to provide for reforestation and the proper use of marginal
lands in the Tennessee Valley; to provide for agricultural and industrial development of the Tennessee Valley,
to provide for the national defense, and for other purposes. Within afew years of its establishment, TVA had
built a series of multipurpose dams on the Tennessee River system. One of the purposes of these dams was
production of abundant, inexpensive electricity. The hydroelectric power generated by these dams met most of
the rapidly increasing needs of the region through the 1940s. By the early 1950s, however, the growing demand
was quickly outstripping the capacity of the dams and the Watts Bar Fossil Fudl Plant, which had begun operation
in 1942. During the next 20 years, TVA built 11 large, coal-fired, electricity-generating plants to meet the
region's growing needs. Some of these plants were the largest, first-of-their-kind coal-fired units in the world.
The 1960s brought even greater growth to theregion. To meet the anticipated need for more power, TVA began
an ambitious program of nuclear plant construction.

Today TVA isone of the largest producers of electricity in the United States, generating 4 to 5 percent of all
electricity in the Nation. TVA's power system serves amost 8 million people in a seven-state region
encompassing some 207,200 square kilometers (80,000 square miles). TVA's electricity is distributed to homes
and businesses through a network of 159 power distributors, including municipally owned utilities and electric
cooperatives. TVA aso sdlspower directly to approximately 60 large industrial customers and Federal facilities.

TVA'spower system, which is self-financed, has a generating capacity of 28,000 MWe. Its generating system
consists of 11 coal-fired plants (53 percent of total generating capacity), 5 nuclear generating units at three sites
(20 percent), 29 hydroelectric dams (15 percent), 48 combustion turbine units at four sites (7 percent), and one
pumped-storage facility (5 percent). These plants, although managed by TV A, are owned by the United States
government. The TVA power system islinked by 25,750 kilometers (16,000 miles) of transmission lines that
carry power to 750 wholesale delivery points, aswell as 57 interconnections with 13 neighboring utilities.

In December 1995, with the publication of Energy Vision 2020, Integrated Resource Plan and Environmental
Impact Satement (TVA 1995d), TVA projected demands for electricity in the TVA power service areathrough
the year 2020 and evauated different ways of meeting these projected increases. Since the Integrated Resource
Plan was completed in 1995, TVA has continued to evaluate and select the best resource options based on the
latest proposals and TVA'’s forecast of power needs. The total system generating capacity has been increased
with the successful completion of Watts Bar 1 and the return to service of Browns Ferry Nuclear Plant, Unit 3.
Both units have operated above expectations and have proven to be very reliable.

Current projections show the demand for electricity (including reserves) would exceed TVA's 1998 generating
capacity by about 5,200 MWein 2005; this projection is slightly less than the 1998-2005 medium load forecast
of 5,450 MWe in Energy Vision 2020, Integrated Resource Plan and Environmental Impact Satement
(TVA 1995d). About 2,800 MWe of additional generating capacity is needed by the year 2001. A portion of
this would be met by the proposed Red Hills Power Project. The remainder would be met by option purchase
agreements, forward contracts for delivery of electricity to TVA, and internal TVA projects to increase net
dependable capacities for TVA's combustion turbines, fossil plants, and pumped storage units. An additional
2,400 MWe of capacity would be required between 2001 and 2005. The completion of the Bellefonte unit(s)
would offset some of this planned capacity.
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Producing tritium in a TV A reactor would be consistent with the Congressional purposes that established the
TVA—namely, to provide for the industrial development of the Tennessee Valley and for national defense.
Producing tritiumin a TV A reactor would also enable the TV A to maximize the utilization of its resources, and
to potentially increase its electricity generating capacity. TVA as a Federal agency, in order to fulfill NEPA
responsibilities, chose to be a cooperating agency on thisEIS. A cooperating agency is defined by Council on
Environmental Quality regulations as any other Federal agency other than alead agency having jurisdiction by
law or specia expertise with any environmental issue (40 CFR 1508.5).

1.4 NEPA STRATEGY

DOE's strategy for compliance with NEPA has been, first, to make decisions on programmatic alternativesin
the Final Programmatic Environmental Impact Satement for Tritium Supply and Recycling (DOE 1995b) and
Record of Decision (60 FR 63878), followed by site-specific analyses to implement the programmatic decisions.
The decisions made in the December 12, 1995, Final Programmatic Environmental Impact Satement for
Tritium Supply and Recycling Record of Decision have resulted in DOE preparing this EIS and the following
NEPA documents:

1. Draft Environmental Impact Statement, Construction and Operation of a Tritium Extraction Facility at
the Savannah River Site (DOE 1998c)

2. Draft Environmental Impact Statement, Accelerator Production of Tritium at the Savannah River Ste
(DOE 1997¢)

3. Environmental Assessment, Lead Test Assembly Irradiation and Analysis, Watts Bar Nuclear Plant,
Tennessee and Hanford Ste, Richland, Washington (DOE 1997c).

The relationship of the CLWR EIS with these, as well as other relevant NEPA documents is explained in
Section 1.5.

1.5 OTHER RELEVANT NEPA REVIEWS

This section explains the relationship between the CLWR EIS and other relevant NEPA documents. Already
completed NEPA actions are addressed in Section 1.5.1; ongoing actions, are discussed in Section 1.5.2.

151 Completed NEPA Actions
1.5.1.1 Final Programmatic Environmental Impact Statement for Tritium Supply and Recycling

TheFinal Programmatic Environmental Impact Statement for Tritium Supply and Recycling, DOE/EIS-0161,
(DOE 1995h) evaluated the dternatives for the siting, construction, and operation of tritium supply and recycling
facilities at each of five DOE candidate sites (the Idaho National Engineering Laboratory; the Nevada Test Site;
the Oak Ridge Reservation, Tennessee; the Pantex Plant, Texas; and the Savannah River Site, South Carolina)
for four different production technologies (heavy water reactor, modular high temperature gas-cooled reactor,
advanced light water reactor, and accelerator production of tritium). This Programmatic EIS also evaluated the
impacts of using a CLWR, but did not analyze specific locations or reactor sites. |ssued in October 1995, the
Final Programmatic Environmental |mpact Statement for Tritium Supply and Recycling was followed by a
Record of Decision on December 12, 1995. In the Record of Decision, DOE decided to pursue a dual-track
approach on the two most promising tritium supply aternatives: (1) to initiate purchase of an existing commercial
reactor (operating or partially complete) or reactor irradiation services with an option to purchase the reactor for
conversion to a defense facility; and (2) to design, build, and test critical components of an accelerator system
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for tritium production (the Savannah River Site was sdlected as the location for an accelerator, should one be
built) (60 FR 63878). The Record of Decision aso called for the construction of a proposed new Tritium
Extraction Facility at the Savannah River Site. The CLWR EIS is intended to provide the NEPA analysis
necessary to implement the Final Programmatic Environmental Impact Statement for Tritium Supply and
Recycling decision to producetritium in one or more CLWRs should the Secretary of Energy decide that tritium
will be primarily produced ina CLWR.

1.5.1.2 Lead Test Assembly Environmental Assessment

This NEPA analysis addressed the environmental impacts associated with the fabrication of the TPBARs at
Pecific Northwest National Laboratory, Washington; theirradiation of these TPBARs in Watts Bar 1; and post-
irradiation examination of the TPBARs at Pacific Northwest National Laboratory and Argonne National
Laboratory West, |daho; and impacts of transporting TPBARs to and from Watts Bar 1 (DOE 1997¢). Inthe
past, the United States produced dl necessary tritium in government-owned nuclear reactors. The purpose of the
Lead Test Assembly confirmatory demonstration is to confirm and provide confidence to regulators and the
public that tritium production in a CLWR is technically straightforward and safe. DOE issued a Finding of No
Significant Impact in July 1997 (DOE 1997d). Subsequently, the TPBARSs were placed in Watts Bar 1 on
September 25, 1997, and they are presently being irradiated during the normal 18-month fuel cycle. Following
irradiation, the TPBARswill undergo post-irradiation examination. To meet its own NEPA requirements, TVA
adopted the Lead Test Assembly Environmental Assessment and issued a Finding of No Significant Impact on
August 19, 1997 (TVA 19984). Additionally, NRC prepared an independent environmental assessment and its
own Finding of No Significant Impact on September 11, 1997 (62 FR 47835).

1.5.1.3 ElSsfor the Operation of Watts Bar 1, Sequoyah 1 and 2, and for Construction of Bellefonte 1
and 2

El Ss analyzing the environmental impacts associated with operation of the Watts Bar and Sequoyah Nuclear
Plants and the construction of the Bellefonte Nuclear Plant (NRC 1978; TVA 1974a; AEC 1974) have been
completed and serveto agreat extent as a baseline on which the environmental impacts associated with tritium
production are assessed. For the partially completed Bellefonte 1 and 2, the CLWR EIS also evaluates the
environmental impacts associated with their completion and with the subsequent operation of these units for 40
years.

15.2 Ongoing NEPA Actions

1.5.2.1 Draft Environmental | mpact Statement, Accelerator Production of Tritium at the Savannah River
Site

This EIS analyzes the potential environmental impacts associated with the construction and operation of an
accelerator for the production of tritium at the Savannah River Site. On aprogrammatic level, the accelerator
production of tritium at the Savannah River Site represents the No Action Alternative for this CLWR EIS. That
is, if DOE decides not to proceed with the proposed action to produce tritium in one or more CLWRs, then DOE
would construct and operate the accelerator for the production of tritium at the Savannah River Site. A summary
of the Draft Environment Impact Statement, Accelerator Production of Tritium at the Savannah River Ste,
DOE/EIS-0270D (DOE 1997€) is presented in Section 5.2.11 of this CLWR EIS. The Draft EISwasissued in
December 1997. The Final EISis expected to beissued in December 1998.
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1.5.2.2 Draft Environmental Impact Statement, Construction and Operation of a Tritium Extraction
Facility

This EIS analyzes the potential environmenta impacts associated with the construction and operation of a Tritium
Extraction Facility at the Savannah River Site. The Draft EISwasissued in May 1998, aFinal EISis scheduled
to be completed in December1998. The purpose of the Tritium Extraction Facility would be to extract the tritium
from the TPBARS or targets of similar design. If the CLWR is sdlected as the primary tritium technology,
TPBARs irradiated at selected CLWRs will be sent to the Tritium Extraction Facility for extraction of the
tritium-containing gases. If CLWR isthe backup technology, a new extraction capability would still be required
ether as astand-alone facility or in combination with the accel erator for production of tritium (APT) technology.
A decision on whether to construct and operate a Tritium Extraction Facility is not expected to be made until after
the tritium supply technology decision is announced. A summary of the environmental impacts of the Draft
Environmental Impact Statement, Construction and Operation of a Tritium Extraction Facility at the
Savannah River Ste, DOE/EIS-0271D (DOE 1998c) is presented in Section 5.3 of this CLWR EIS.

1.5.2.3 Environmental Assessment for the Tritium Facility M oder nization and Consolidation Project at
the Savannah River Site

This environmental assessment addresses the potential impacts of consolidating the tritium activities currently
performed in Building 232-H into the newer Building 234-H. Tritium extraction functions would be transferred
to the Tritium Extraction Facility, under the Preferred Alternative. The overall impact would be to reduce
emissions by up to 50 percent. Another effect would be to reduce the amount of low-level waste generated.
Effects on other resources would be negligible. Therefore, impacts from these actions have not been included
in the cumulative impacts of the CLWR EIS (DOE 1998a).

1.5.2.4 Final Environmental Impact Statement for the Bellefonte Conversion Proj ect

ThisElS, issued by TVA, addresses the environmental impacts anticipated from: (1) the conversion of partially
completed Belefonte 1 and 2 to fossil fuel electricity generating facilities, and (2) the No Action Alternative of
maintaining the facilities as partialy completed nuclear facilities. The EIS was completed in October 1997. The
issuance of aRecord of Decision on the Final Environmental Impact Satement for the Bellefonte Conversion
Project (TVA 1997f) will not be made until it is determined whether one or both of these reactor plants will be
used for tritium production. The No Action Alternative of the CLWR EIS involves the continued deferral of
Bellefonte 1 or both Bellefonte 1 and Bellefonte 2 while TV A explores arrangements with outside entities to
complete the unitsas nuclear facilities. |f these reactor plants will not to be utilized in the CLWR program, one
of thefive alternatives addressed in the Final Environmental |mpact Statement for the Bellefonte Conversion
Project could be sdlected in the Record of Decision for that EIS. If the CLWR EIS Record of Decision indicates
that Bellefonte 1 or both Bellefonte 1 and Bellefonte 2 will be used for tritium production, then the construction
of the reactor(s) would be completed and the reactor(s) would be operated for tritium production in addition to
electricity production.

1.6 ORGANIZATIONOF THISEIS

This EIS contains nine chapters and eight appendixes. The main analyses are included in the chapters with
additional project information provided in the appendixes. A Summary is available as a separate publication.

Nine chapters provide the following information:

Chapter 1—Introduction: CLWR EIS background and the environmental analysis process.
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Chapter 2—Purpose and Need: Reasons why action is needed and the proposed objectives of the action.

Chapter 3—CLWR Program Alternatives: Proposed ways to meet the specified need and achieve the objectives;
basic assumptions; and the development of the reasonable alternatives. The chapter also includes a summary of
the potential environmental impacts of the reactor alternatives.

Chapter 4—Affected Environment: Aspects of the environment that could be affected by the EIS aternatives.

Chapter 5—Environmental Consequences: Analyses of the potential impacts of the EIS aternatives on the
environment.

Chapter 6—Regulatory Requirements. Environmental, safety, and health regulations that would apply for this
EIS sdternatives, and agencies consulted for their expertise. The Chapter also contains the regulatory history
of TVA’sreactors.

Chapters 7-10—References; alist of preparers; alist of agencies, organizations, and persons to whom copies
of this EIS are being sent; and a glossary.

Eight appendixes of technica information contain the following information: CLWR tritium production
operations, methods for assessing environmental impacts, normal operational impacts on human health, facility
accident impacts on human health, evaluation of human health effects of overland transportation, the public
scoping process, environmental justice, and contractor disclosure.

1.7 PUBLIC SCOPING PROCESS

Scoping is a process by which the public and stakeholders provide comments directly to the Federal agency on
the scope of the EIS. Thisprocessis initiated by the publication of the Notice of Intent in the Federal Register.

On January 21, 1998, DOE published in the Federal Register a Notice of Intent to prepare the CLWR EIS
(63 FR 3097). Inthis Notice of Intent, DOE invited public comment on the CLWR EIS proposal. Subsequent
to this notice, DOE held public scoping meetings in Rainsville, Alabama, on February 24, 1998, and in
Evansville, Tennessee, on February 26, 1998. The 700 comments received either orally or in writing at these
mestings, or received in writing, by facsmile, through the Internet, or over the 1-800 phone line during the public
comment period, were reviewed for consideration by DOE in preparing this EIS. A summary of the comments
received during the public scoping process, as well as DOE' s consideration of these comments, is provided as
Appendix F of thisEIS.

Approximately 700 comments were received from citizens, interested groups, and Federal, state, and local
officids during the public scoping period, including 156 verbal comments made during the public meetings. The
remainder of the comments (513) were submitted at the public meetings in written form, or viamail, Internet, fax,
or phone over the entire scoping period. Commentors who spoke at the public meetings often read from written
statementsthat were later submitted during or after the meetings. Where this occurred, each comment provided
by anindividua commentor in both verba and written form was counted as a single comment. In addition to the
comments, four petitionstotaling 1,586 signatures were submitted in support of completing the Bellefonte plant
for tritium production purposes.

The mgjority of the verbal and written comments received during the public scoping period favored producing

tritium at one or more of TVA’s nuclear power plants. Comments from residents of northern Alabama were
particularly supportive of completing the Bdllefonte plant for tritium production. Reasons given for this support
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mostly involved potential socioeconomic benefits such as job creation, a greater abundance of inexpensive
electricity, attraction of new businesses to the area, and increased local revenues.

Many of the comments received from residents of the local areas near the TVA plants also communicated an
understanding that the U.S. will begin producing tritium in the near future—either at the Savannah River Site (the
accelerator option) or at one of TVA’s nuclear power plants. These commentors expressed confidence in the
safety of the TV A plants and the capabilities of areaworkers to provide the skills needed for tritium production.
They aso said they believe nuclear power plants are a more sensible choice for tritium production because
reactors are a proven technology and the total project cost would be less than the cost of building an accelerator.

A dgnificant number of other comments received during the scoping period opposed tritium production in general
and the use of a nuclear power plant for this purpose in particular. This group disagreed with the Presidential
and Congressional decision to produce tritium and denied there is any real defense-related need for new tritium
production because they believe other options are available. Among the options cited were unilateral
disarmament, commercia purchases, recycling the material from deactivated nuclear weapons, and/or extending
the half-life of tritium.

Several commentors voiced concerns about the environmental, health, and safety risks they believe are inherent
to tritium production. DOE representatives were urged to thoroughly evaluate the potential consequences of the
proposed action on local water resources and the health and safety of arearesidents and wildlife. Concerns aso
were raised about the safety of TVA' s nuclear power plants and how the security of the plants would be managed
if tritium production were to begin.

Waste production and disposal was ancther issue. Some commentors correctly stated that tritium production in
anuclear reactor would increase the amount of spent fuel wastes generated. Questions were posed asto how this
additional waste would be dealt with, both onsite and in the long term.

Many commentors also viewed the U.S. Government’s decision to produce tritium as a violation of its own
policies and commitments under theinternationa Nonproliferation and Strategic Arms Limitation Treaties. They
accused the government of hypocrisy and asserted that tritium production in acommercia light water reactor
would blur the historical line between U.S. civilian and military nuclear programs. This action, they warned,
would encourage other countriesto usetheir own commercia plantsto produce weapons materials and to increase
their weapons stockpiles.

The public comments and materials submitted during the scoping period were carefully logged as they were

received and placed in the Administrative Record of thisEIS. Their disposition is described in Appendix F of
thisElS.
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Chapter 2 discusses the U.S. Department of Energy's (DOE'S) purpose and need to provide a tritium supply
capability. The purpose of DOE'’s action is to produce in a commercia light water reactor the tritium required to
maintain the Nation’s nuclear weapons stockpile.

Since nuclear weapons came into existence in 1945, a nuclear deterrent has been a cornerstone of the Nation's
defense policy and national security. Both President Clinton and Congress have reiterated this principlein public
statements and through legislation. The President has stated on a number of occasions his commitment to
maintaining a nuclear deterrent capability. Most recently, in May 1997, the President stated in A National
Security Strategy for a New Century (White House 1997) that “. . . our nuclear deterrent posture is one of the
most visible and important examples of how U.S. military capabilities can be used effectively to deter aggression
and coercion. Nuclear weapons serve as a hedge against an uncertain future, a guarantee of our security
commitmentsto alies, and adisincentive to those who would contemplate developing or otherwise acquiring their
own nuclear weapons."

U.S. grategic nuclear systems are based on designs that use tritium gas. Since tritium decays at a rate of about
5.5 percent per year (i.e,, every 12.3 years one-half of the tritium has decayed), periodic replacement is required
as long as the United States relies on a nuclear deterrent. The Nation, therefore, requires a reliable source of
tritium to maintain its nuclear weapons stockpile.

Asexplained in Section 1.3.1, the size of the Nation's nuclear weapons stockpile is determined by the Secretaries
of Defense and Energy who, in coordination with the Nuclear Weapons Council, jointly sign and submit to the
President the Nuclear Weapons Stockpile Memorandum. This Memorandum transmits the Nuclear Weapons
Stockpile Plan to the President for final approva. Many factors are considered in the development of the Nuclear
Weapons Stockpile Plan, including the status of the currently approved stockpile, arms control negotiations and
treaties, Congressional constraints, and the status of the nuclear material production and fabrication facilities.
Under thisplan, the U.S. Department of Energy (DOE) can determine the amount of tritium necessary to support
the approved stockpile.

Tritium is aradioactive isotope of hydrogen and an essential component of every warhead in the current and
projected U.S. nuclear weapons stockpile. These warheads depend on tritium so they can perform as designed.
Tritium’'s relatively short radioactive half-life necessitates the periodic replenishment of tritium in nuclear
weapons to ensure that they will function as designed. Over the past 40 years, DOE has built and operated over
adozen nuclear reactors, five of them at the Savannah River Site in South Carolina, to produce tritium and other
nuclear materials for weapons purposes. Today, none of these reactors are operational, and DOE has not
produced tritium for addition to the stockpile since 1988. According to the Atomic Energy Act of 1954, however,
DOE is responsible for developing and maintaining the capability to produce the nuclear materials, such as
tritium, that are necessary for the defense of the United States (40 U.S.C. 2011).

Until anew tritium supply sourceisoperational, DOE will continue to support tritium requirements by recycling
tritium from weapons retired from the Nation’s stockpile. However, because of the tritium decay rate, recycling
can only meet the tritium demands for a limited time, even with the reduction in stockpile requirements and no
identified need for new-design weapons in the foreseeable future. Current projections, derived from the most
recently approved, classified projections of future stockpile scenarios, indicate that recycled tritium will support
the Nation’s nuclear weapons stockpile adequately until approximately 2005 (Figure 2-1).
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Figure2-1 Estimated Tritium Inventory and Reserve Requirements

Even with a reduced nuclear weapons stockpile and no identified requirement for new nuclear weapons production
in the foreseeable future, an ensured long-term tritium supply and recycling capability will be required to maintain
the weapons determined to be needed for national defense under the prevailing Nuclear Weapons Stockpile Plan.
Presently, no U.S. source of new tritium isavailable. The effectiveness of the U.S. nuclear deterrent capability
depends not only on the Nation's current stockpile of nuclear weapons or the effectiveness of those it can produce,
but also on its ahility to reliably and safely provide the tritium needed to maintain these weapons.

To meet requirements mandated by the President and supported by the Congress, the United States will need a
new source of tritium production by approximately 2005. For planning purposes, the operational life of the new
production source would be about 40 years. Without a new supply source, after 2005 the United States would
haveto useits 5-year reserve of tritium to maintain the readiness of the nuclear weapons stockpile. The 5-year
reserve contains a quantity of tritium maintained for emergencies and contingencies. In such a scenario, the
compl ete depletion of the 5-year tritium reserve would degrade the nuclear deterrent capability because not al
weapons in the stockpile would be able to function as designed. Eventually, the United States would lose its
nuclear deterrent. The purpose of DOE's action is to produce, in acommercial light water reactor, the tritium
needed to maintain the Nation' s nuclear weapons stockpile.

TVA’spurpose and need relative to this environmental impact statement isto maximize the use of its resources

while simultaneously providing support to national defense. National defense support has been one of TVA's
historic multipurpose missions (see Section 1.3.6).
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3. COMMERCIAL LIGHT WATER REACTOR PROGRAM ALTERNATIVES

Chapter 3 describes the physical process used to produce tritium in a commercia light water reactor (CLWR), the
proposed action, the planning assumptions and basis for the environmental impact analysis, and the development of
Reasonable Alternatives. The chapter also describes each of the candidate CLWRs, explains the No Action Alternative,
and summarizes the environmental impacts associated with the No Action and the Reasonable Alternatives.

3.1 PRODUCTIONOF TRITIUM INA COMMERCIAL LIGHT WATER REACTOR

A commercid light water reactor (CLWR) isanuclear reactor designed and constructed to produce electric power
for commercial sale. Asdiscussed in Section 1.3.4, tritium can be produced during the normal operation of a
CLWR. The process uses tritium-producing burnable absorber rods (TPBARs). TPBARs are specially
fabricated rodsthat replace standard burnable absorber rods in the reactor core. Burnable absorber rods absorb
excess neutrons and help control the power in a reactor to ensure an even distribution of heat and extend the
reactor’ sfud cycle. Tritium is produced when the TPBAR is exposed to radiation during the normal operation
of the CLWR.

This section provides a general description of the process of producing tritium using aCLWR. It includes: (1)
abrief description of the norma process of generating electric power in atypical CLWR plant; (2) adescription
of the TPBARSsthat areinsarted in the reactor and the standard burnabl e absorber rods that they replace; and (3)
a summary of the operational differences this replacement introduces—differences that would give rise to
environmental impactsin addition to those associated with the normal operation of the reactor. A more detailed
description of the process of producing tritium in a CLWR and some background information on the operation
of CLWRsin atritium-producing mode are included in Appendix A.

3.1.1 Generation of Electric Power in Nuclear Power Plants

Nudlear, cod-fuded, and oil-fuded power plants all generate electricity by heating water to create steam used to
turn aturbine that powers a generator. The principal difference between nuclear and fossil-fueled power plants
is that, instead of using a boiler to heat water for steam, the nuclear power plant heats the water with heat
generated in the core of the nuclear reactor during nuclear fission.

Nuclear fission isthe process of splitting fissionable atoms. When an atom is forced to split, energy is rel eased.
Some of thisenergy isconverted to heat. Inanuclear reactor, certain types of uranium atoms are made to fission,
or split, and release heat. The amount of heat generated (the power) is controlled by two types of control rods,
movable and fixed. The movable control rods are used to start or stop the reactor. The fixed control rods, also
caled burnable absorber rods, ensure an even distribution of heat and extend the fuel cycle. Theterm “burnable’
in this context means “ capable of being consumed,” rather than the conventional definition as flammable.

Water is pumped through the reactor coreto carry away the heat produced by the nuclear fission. Power reactors
inthe United States are called light water reactors because they are cooled by ordinary or “light” water. There
are two types of light water reactors—boiling water reactors and pressurized water reactors. In boiling water
reactors, the water boils to steam in the reactor vessal and goes directly to the turbine. A method to produce
tritium in boiling water reactors has not been devel oped.
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In pressurized water reactors, the water is pressurized to prevent it from boiling. As it passes through the
pressurized core to cool it, the pressurized water (the primary coolant) is heated. Next, it is pumped to a steam
generator where it passes through tubes (heat exchangers) and heats water in a*“ secondary” system. When this
secondary water boils, seamiscreated. The steam then passes through the turbine, which powers the generator
and produces dectricity. With both types of reactor plants, the steam, after passing through the turbine, is cooled
and condensed by another water system, which is usually supplied from alake, river, or ocean. See Figure 3-1
for aschematic drawing of atypical pressurized water reactor.

Light water reactor fudl consists of pellets of uranium dioxide stacked in approximately 12-foot long tubes called
fud rods. Fud rods are grouped together as fudl assemblies where they are held side-by-side at fixed distances
by metd grids. Although power reactor fuel assemblies differ somewhat depending on the design of the reactor,
atypical fud assembly for a pressurized water reactor contains 289 positions. 264 fuel rod and 25 nonfuel rod
positionsinal7 x 17 array. The nonfuel positions are used for moveable control rods, instrumentation, neutron
source rods, or burnable absorber rods. Pressurized water reactors are suited for the production of tritium because
the TPBARS can be inserted into the nonfuel positions of the fuel assemblies to replace standard burnable
absorber rods. For thisreason, only pressurized water reactors have been considered for the production of tritium
in CLWRs. Figure 3-2 shows cross-sections of afuel assembly.

3.1.2 Description of Tritium-Producing Burnable Absorber Rods

To produce tritium in a CLWR, TPBARs would be inserted into the reactor core. The TPBARs arelong, thin
tubesthat contain lithium 6, a material that produces tritium when it is exposed to neutrons in the reactor core.
The exterior dimensions of the TPBARs are similar to the burnable absorber rods (see Table 3—-1), so that they
can beingalledin fuel assemblies where burnable absorber rods are normally placed. To ease the insertion and
remova from fuel assemblies, the TPBARSs would be attached to a base plate. See Figures3-3 and 34 for a
sketch of atypical TPBAR assembly and components. |n addition to producing tritium, TPBARs would fill the
same role as burnable absorber rods in the operation of the reactor.

The neutron absorber material in the TPBARs would be enriched in the isotope lithium 6, instead of the boron
usually used in the burnable absorber rods. When the TPBARs are inserted into the reactor core, neutrons would
be absorbed by the lithium 6 isotope initiating a nuclear process that would turn it into lithium 7. The new
isotope would then split to form helium 4 and tritium (see Appendix A for a more detailed discussion of this
process). The tritium then would be captured in a solid metal nickel-plated zirconium material in the TPBAR
cdled a“getter.” Thetritium would be chemically bound in the TPBAR “getter” until the TPBAR isremoved
from the reactor during refueling and transported to the proposed Tritium Extraction Facility at the U.S.
Department of Energy’s (DOE’ s) Savannah River Site in South Carolina where the tritium would be extracted
by heating the TPBARS in avacuum to temperatures in excess of 1,000

the tritium would be purified. More details on the design of the TPBARs are included in Appendix A.

The current DOE TPBAR design is based on the numerous studies and tests performed for an original design to
be used in Washington Nuclear Plant Unit-1, a Babcock and Wilcox (now Framatome Technologies, Inc.) reactor
design, as part of new production reactor effortsin the early 1990s. The characteristics of a TPBAR design as
shown in Table 3-1 show that TPBAR assemblies can be used in either a Westinghouse (Watts Bar or Sequoyah)
or aBabcock and Wilcox (Bellefonte) reactor design. The TPBARS, as currently designed, are being irradiated
at the Watts bar Nuclear Plant. Thefinal TPBAR design has been completed and is being reviewed by the NRC
(62 FR 47835). Theanalyses of environmenta impacts presented in this EIS are based on design parameters for
tritium production and a maximum leakage rate of tritium for each TPBAR. These parameters are independent
of the type of reactor design used.
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Figure3-1 Typical Pressurized Water Reactor Schematic

The complete process of producing tritium in a CLWR can be explained in the following way. Nuclear reactors
require periodic refueling. In atritium-producing CLWR, spent fuel would be removed during periodic reactor
refueling, and fresh fud assemblies and TPBARs would be inserted in the reactor core. These new TPBARs
would be transported from the TPBAR fabrication facility to the reactor site inside fresh fuel assemblies as part
of the regular fresh fuel supply. During the reactor’s normal operations cycle, (approximately 18 months), the
TPBARswould beirradiated and the tritium generated would be chemically bound in the tritium “ getter.” During
the subsequent refuding period, the fuel assemblies containing the TPBARs would be removed from the reactor
core and transferred to the spent fuel pool where the irradiated TPBAR assemblies would be removed from the
fudl assemblies. After removal from the fud assemblies, the TPBARs would be mechanically separated from
the hold-down assembly (see Figure 3-3) and placed in a 12-foot long consolidation container. The consolidation
container, which in cross-section resemblesthe 17 x 17 array matrix of the fuel assembly, provides 289 positions
for individual TPBARs. The consolidation container with the 289 TPBARSs, separated from their hold-down
assemblies, would be placed in a shipping cask, sealed, placed on atruck or train, and transported to the proposed
Tritium Extraction Facility at the Savannah River Site. The tritium would be extracted in a high-temperature
heating/vacuum process. The base plates and any other low-level radioactive waste attributed to tritium
production would be placed in adifferent transportation package and transported to the Barnwell disposal facility
for commercia low-leve radioactive waste or the Savannah River Site’ s low-level radioactive waste facility, both
in South Carolina. The cycle from TPBAR fabrication and assembly through reactor irradiation and shipment
to the Savannah River Site's proposed Tritium Extraction Facility is depicted in Figure 1-1.
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Figure 3-3 Typical TPBAR Assembly
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Table 3-1 Comparison of TPBAR with Typical Burnable Absorber Rod Characteristics

Burnable Absorber Rod TPBAR
Parameter 17x17 Fuel Assembly 17x17 Fuel Assembly

Overall length (in) 152 152

Total weight (Ib) 18 2.26

Absorber length (in) 142 ~142

Absorber outside diameter (in) [1? 0.303
Thickness (in) [1? 0.040

Absorber material Silicon-boron oxides (SiO,-B,05) Lithium aluminate (LiAIO,)
Outer cladding outside diameter (in) 0.381 0.381

Cladding materia

Stainless stedl type 304SS

Stainless stedl type 316SS

@ Denotes proprietary data of burnable absorber rod vendor.

Source: PNNL 1997.
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3.1.3 Impactsof Tritium Production on Reactor Operations

The replacement of burnable absorber rods with TPBARS should have few impacts on the normal operation of
the reactor. The normal power distribution within the core and reactor coolant flow and its distribution within
the core would remain within existing technical specification limits. Some tritium is expected to permeate
through the TPBARS during normal operation, which would increase the quantity of tritium in the reactor’s
coolant water system. Sincetritium isatype, or isotope, of the hydrogen atom, once the tritium isin the reactor’s
coolant water system, it could combine with oxygen to become part of awater molecule and could eventualy be
released to the environment. The impacts associated with thisincrease in tritium releases are evaluated in this
EIS.

The operational differences between a tritium production reactor and nuclear power plant operation without
tritium production were determined by evauating each environmental resource area and identifying the
operational parameters that would change in atypical CLWR as aresult of operating in a tritium production
mode. The summarized operational differences are:

» Accident conditions—The physical changes to the reactor core would involve replacing some burnable
absorber rods with TPBARSs. This change would increase the estimated quantity of radionuclides assumed
to bereleased in the analysis.

» Pearsonnd—Additiond TPBAR handling and shipping activities would create new jobs and possibly require
the hiring of extra personnel at the CLWR sites.

o Effluent—Thetritium content in the liquid effluent and gaseous emissions is expected to increase as a result
of the presence of TPBARs in the reactor.

» Waste—Additiona activities associated with handling, processing, and shipping TPBAR assemblies are
expected to increase low-level radioactive waste generation rates.

»  Spent fue—Additional spent fuel could be generated when areactor operates in a tritium-producing mode.
Depending on existing spent fuel capacity, additional storage for spent fuel could be required.

» Public and worker exposure—Theincreased levels of tritium in the reactor coolant and the additional activities
required in the handling and processing of TPBARswould result in increased radiation exposure of the public,
operations workers, and maintenance personnd.

e Transportation and handling—Irradiated TPBAR assemblies would be packaged and transported from the
CLWR sites to the Savannah River Site for tritium extraction and purification. Some additional risks of an
accident en route would be expected. In addition, low-level radioactive waste associated with the TPBARs
would be packaged and transported for disposal at the Barnwell disposal facility or the Savannah River Site.

The environmenta impacts associated with these operational differences are evaluated in Chapter 5 of the CLWR
EIS as they affect each environmental resource area (e.g., land resources, air resources, water resources,
socioeconomics). In addition, this EIS evaluates the environmental impacts associated with any construction
necessary to complete currently unfinished Bellefonte 1 and 2.
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3.2 DEVELOPMENT OF ALTERNATIVES
3.2.1 Planning Assumptions and Basisfor Analysis

The Final Programmatic Environmental Impact Statement for Tritium Supply and Recycling (DOE 1995b)
identified two options for producing tritiumin a CLWR: (1) the purchase by DOE of an existing operating or
partially completed CLWR and conversion of the facility to tritium production for defense purposes; and (2) the
purchase of irradiation services from an operating CLWR to produce tritium using DOE-supplied TPBARS.
Pursuing these options, on June 3, 1997, DOE issued a Request for Proposal (DOE 19974) to all pressurized
water reactor operators in the United States, delineating the technical requirements and financial conditions
necessary for implementing these options.

Under thisEIS, DOE proposes to produce, in one or more CLWRs, the tritium needed to maintain the Nation's
nuclear stockpile. The CLWRs were identified through a procurement process. The procurement process
discussed in Section 1.1.4, identified the following CLWRs where tritium could be produced: the Watts Bar
Nuclear Power Plant, Unit 1 (Watts Bar 1); the Sequoyah Nuclear Power Plant, Units 1 and/or 2 (Sequoyah 1
and/or Sequoyah 2); and the Bellefonte Nuclear Power Plant, Units 1 and/or 2 (Bellefonte 1 and/or Bellefonte
2). All of these reactor units are operated by the Tennessee Valey Authority (TVA). Watts Bar 1, Sequoyah
1, and Sequoyah 2 are currently operating units, while Bellefonte 1 and Bellefonte 2 are partialy completed units
that would have to be completed before tritium could be produced. Based on the procurement process, DOE
considers this set of five TVA reactor units to be suitable alternatives for tritium production. Descriptions of
these reactor plants are included in Section 3.2.5.

ThisEIS evaluates the direct, indirect, and cumulative impacts associated with fabrication of the TPBARS, the
irradiation and handling of the TPBARS at the reactor facility, and the transportation of al nonirradiated and
irradiated material's, including wastes associated with tritium production, to and from the appropriate facilities.
The planning assumptions and considerations that form the basis of the analyses and impact assessments
presented in this EIS are as follows.

» Thepurpose of DOE’s action isto produce in a CLWR the tritium needed to maintain the Nation's nuclear
weapons stockpile. For the purposes of analysisin this EIS, DOE assumed that the CLWR program would
be designed such that it could produce up to 3 kilograms of tritium per year. Considering the current design
of the TPBARs and the efficiency of the tritium extraction process, this would involve the irradiation of up
to0 6,000 TPBARs (DOE 1996b) in an 18-month refueling cycle (4,000 TPBARSs per year). The maximum
number of TPBARs that could beirradiated at each reactor unit without significantly disturbing the normal
electricity-producing mode of reactor operation is approximately 3,400 TPBARS, the exact number depends
on the specific design of the reactor. This EIS evaluates the impacts at each reactor site by considering a
range of 1,000 to 3,400 TPBARs. A sensitivity analysis of the irradiation of fewer than 1,000 TPBARs s
alsoincluded in Section 5.2.9.

Asexplained in Appendix A of thisEIS, it istechnically feasible to produce larger quantities of tritiumin a
singlereactor by changing some of the design parameters of the TPBARS and some technical parameters of
the host reactor core, including shortening the refueling cycle. DOE does not foresee the implementation of
this mode of production in any of the reactor units considered in this CLWR EIS. For the purpose of
completeness, however, the sensitivity analysisin Section 5.2.9 also addresses the environmental impacts of
changing the existing design parameters of the TPBARS and some of the operating parameters of the host
reactors to maximize tritium production.

» For aternativesinvolving currently operating reactor units, this EIS assesses the environmental impacts of
the changes to existing operations resulting from the insertion of the TPBARs into the reactors. These
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environmental impact changes would be in addition to the normal environmental impacts of the ongoing
operation of the reactors. For dternativesinvolving partialy completed reactors, the EI'S assesses the impacts
resulting of construction to complete the reactors and operation of the reactors.

The EI'S addresses the impacts of the No Action Alternative for each of the reactor units by assuming the
continuation of the current status and current activities at each site. Because the TVA units are the only
potential CLWR units considered as a result of the procurement process, the No Action Alternative means
that no tritium would be produced in any CLWR. For this reason, this EIS, consistent with the Record of
Decision onthe Final Programmatic Environmental Impacts Satement for Tritium Supply and Recycling,
summarizes the impacts of producing tritium in a linear accelerator (60 FR 63878). The impacts of
constructing and operating the accelerator are described in detail in the Accelerator Production of Tritium
at the Savannah River Site Environmental Impact Statement (DOE 1997¢) (see Section 5.2.11).

The EI'S assesses the environmental impacts of tritium production in CLWRs for a period of 40 years, starting
with theddivery of irradiated TPBARSs at the Tritium Extraction Facility in the year 2005 (approximately).
For aternatives involving the partially completed reactor(s), it is assumed that any construction activities
needed for the completion of Bdlefonte 1 (and any other start-up tests and activities) would take place during
the time period between 1999 and 2004, at which time the completed reactor would be fully operationa. In
the event Bellefonte 2 was also selected for completion, Bellefonte 1 would come on line in approximately
2005 while Bellefonte 2 would begin operation in approximately 2007.

CLWRs are licensed by NRC to operate for 40 years. Currently operating reactors are not in a position to
continue operation beyond 40 years without NRC approval for “life extension.” Some of the environmental
impacts associated with life extension activities would be attributable to tritium production. The NRC has
addressed the generic impacts of life extension in the Generic Environmental Impact Statement for License
Renewal of Nuclear Plants (NRC 1996a). The life extension impacts associated with alternativesinvolving
the currently operating units are based on this publication and are discussed in Section 5.2.4 of this EIS.
Tritium production is not expected to affect relicensing. Life extension impacts for a partially completed
reactor would not be an issue, since it would be expected to operate for 40 years after its completion.

Tritium production in acurrently operating reactor would not be expected to affect the radiological condition
of thereactor at theend of itslife. Therefore, environmental impacts associated with decommissioning and
decontamination activities would be attributed to the normal operation of the reactor as an electricity-
producing unit. For alternativesinvolving a partially completed reactor, the impacts from decommissioning
and decontamination activitiesare evaluated in this EIS. Decommissioning and decontamination impacts are
discussed in Section 5.2.5 of the EIS and are based on the generic EIS issued by the NRC entitled Final
Generic Environmental Impact Statement on Decommissioning of Nuclear Facilities (NRC 1988).

Fabrication of the TPBARswould take place in acommercial facility that normally fabricates and assembles
the components for the fresh fuel used in the CLWRs. A description of the fabrication process and any
differences between fabricating standard burnable absorber rods versus TPBARS and material resources are
included in Section 5.2.7. Impacts of the transportation of the nonirradiated TPBARS to the reactor facilities
are evauated in this EI S by considering anumber of possible commercial fabrication and assembly facilities.

An analysis of the environmental impacts of the transportation of nonirradiated and irradiated materialsis
presented in Section 5.2.8. The analysis for the trangportation impacts assumes that 4,000 irradiated TPBARS
per year are transported from the tritium production sites to the Savannah River Site. This EIS assumes that
the transportation of irradiated TPBARs would be made by truck- or rail-sized casks of the type used to
transport spent nuclear fue inthe United States. In addition to the transportation of irradiated TPBARS, the
CLWR EIS consdersthe transportation of the irradiated TPBAR hardware, which would be separated from
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therods at the reactor site, and other low-levd radioactive waste directly attributed to tritium production. The
CLWR EIS assumes that this low-level radioactive waste is transported in separate packagesto either the
Savannah River Site, where it would be disposed at the low-level radioactive waste facility, or the Barnwell
disposal facility, where the low-level radioactive waste of the reactor facilities is normally transported and
disposed of. Both truck routes and rail routes are evaluated. Details on the assumptions, method, and
conseguences of the transportation of TPBARS and low-level radioactive waste are presented in Appendix
E.

» Theradiologica exposuresfrom normal operation and accident conditions are eval uated for the general public
and theworkers at the reactor sites. For alternatives involving currently operating reactors, the CLWR EIS
assesses the exposures from any additional radioactive releases that would result from the irradiation and
consolidation of the TPBARSs at the reactor. [Note: Consolidation occurs when the TPBARS from several fuel
assemblies are inserted into a container for shipment offsite in a transportation cask.] For alternatives
involving apartialy completed reactor, in addition to irradiation and consolidation of TPBARS, this EIS also
aseses the exposures from al radioactive releases that could result from both normal operation and accident
conditions. Details on the assumptions used for radiological releases are included in Appendix C for normal
operation and Appendix D for accidents.

» Production of tritium in a CLWR would increase the generation rate of spent fuel if more than approximately
2,000 TPBARs areirradiated in afuel cycle (WEC 1998). Normally (i.e., during normal operation with no
tritium production), fuel assemblies are used in more than one cycle. However, in order to maximize tritium
production TPBARswould beinserted in fresh fud assemblies. In accordance with the Nuclear Waste Policy
Act of 1982, DOE is planning to manage all spent nuclear fuel of a national repository. Siting and
development of arepository isongoing and the location and opening date for a suitable repository has not yet
been determined. Accordingly, for the purposes of this EIS, the initial management of any additional spent
nuclear fuel which may be generated as a result of tritium production is assumed to be stored onsite in a
generic dry independent spent fud storage installation (ISFSI) pending the availability of a suitable repository.
The environmental impacts from the construction and operation of an ISFS| are addressed in Section 5.2.6.
However, no decision will be made to either construct or operate ISFS| as aresult of thisEIS. Appropriate
NEPA documentation would be prepared prior to the construction of a dry cask spent fuel storage facility.

» Themethodology used to assess the environmental impacts of tritium production in CLWRsis described in
Appendix B.

3.2.2 Reactor Options Considered

Currently, there are 105 CLWRs licensed to operate in the United States, of which 72 are pressurized water
reactors. Only pressurized water reactors are suitable for producing tritium with the current TPBAR design.
There are aso a number of pressurized water reactors for which construction activities have stopped.
Construction work on al of the partially completed reactors has been canceled, with the exception of three:
Bdlefonte 1, Bdlefonte 2, and Watts Bar Nuclear Plant, Unit 2 (Watts Bar 2). For these, construction has been
deferred indefinitely.

DOE issued a Request for Proposals for the CLWR production of tritium. DOE stated in the Request for
Proposals its intent to select one or both of two approaches. (1) the acquisition of CLWR irradiation services
for tritium production, or (2) the purchase of an operating CLWR by DOE for production of tritium. As
discussed in Section 1.1.4, the only qualified response to DOE's solicitation came from TV A, the operator of
Watts Bar 1, Sequoyah 1, and Sequoyah 2. TVA also maintains the partially completed units of Watts Bar 2,
Bellefonte 1, and Bellefonte 2.
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As aresult of DOE's procurement process, all CLWRs except five of the pressurized water reactor units
operated by TVA were eliminated from consideration as Reasonable Alternative reactor options. A sixth TVA
reactor, Watts Bar 2, was considered but eliminated because, compared to the other five TV A reactor units that
have a design suitable for tritium production, utilizing Watts Bar 2 would involve significantly higher
construction costs. The cost to complete Watts Bar 2 (which is 50 percent complete) has been estimated to be
roughly twice the cost to complete Bellefonte 2 (which is 57 percent complete). Much of the difference in cost
between finishing Watts Bar 2 and Bellefonte 2 is attributabl e to the resolution of design and construction issues
which exist on Watts Bar 2 but not on Bellefonte 2. Moreover, construction completion plans for Watts Bar 2
have not reached the level of refinement and reliability associated with those plans for Bellefonte 1 and Bellefonte
2. Consequently, relative to the other five TVA reactor unitswhoseimpacts are analyzed in this EIS, Watts Bar 2
is not a reasonable aternative reactor option and has been eiminated from detailed study.

Also, diminated from detailed study was the compl etion and operation of Bellefonte 2 without completion and
operation of Bellefonte 1. Bellefonte 1 is 90 percent complete; Bellefonte 2 isonly 57 percent complete. The
costs associated with completion of Bellefonte 1 include all the necessary systems and equipment that would be
shared between the two units—equal to approximately 70 percent of the total cost for completion of both units.
Therefore, completion of Bellefonte 2 without completion of Bellefonte 1 is economically impractical.

3.23 Reasonable Alternatives

The reasonabl e alternatives presented in the EIS are formed by the options available to DOE in implementing
the project. These options include the fabrication facility options, the reactor facility options, and the
transportation alternative modes, routes, and destinations.

The fabrication facility optionsinclude all commercia facilities that fabricate TPBARs and the pressurized water
reactor fud and its componentsfor the currently operating reactor facilities. These are Framatome-Cogema Fuels,
Lynchburg, Virginia; BWX Technologies, Inc., Lynchburg, Virginia; Siemens Power Corporation, Richland,
Washington; and Westinghouse Electric, Columbia, South Carolina. These fud fabrication facilities could
fabricate TPBARSs immediately without any technology transfers, without a need for startup time, and with
qudlity assurance standards in place and working. Another commercial facility, General Electric in Wilmington,
North Carolina, would only manufacture TPBARSs. Following the manufacture of TPBARS, final assembly would
take place at one of the other facilities. Environmental impacts of the fabrication of TPBARs are discussed in
Section 5.2.7.

To irradiate up to 6,000 TPBARS during an 18-month refueling cycle, DOE could use one or more reactors.
Considering that a maximum number of 3,400 TPBARSs could be irradiated in a single reactor, at least two
reactors would be needed for the 6,000 TPBARS. Considering also that additional spent nuclear fuel generation
attributed to tritium production starts approximately with the irradiation of approximately 2,000 TPBARsin a
single reactor, DOE could use as many as three reactors to irradiate 6,000 TPBARs without increasing the
amount of spent nuclear fuel. Mathematically, DOE has the option of selecting 1 of the 18 combinations of
reactor units presented in Table 3—2. These 18 combinations form the Reasonable Alternatives of theirradiation
element of the project. For the purpose of simplicity, the analysis of the environmental impacts for each reactor
siteis performed using conditions and assumptions that would bracket the impacts at each site. The impacts for
each of the 18 irradiation aternatives would be the sum of theimpacts at each of the sitesinvolved. For example,
the impacts associated with Alternative #7 in Table 3—2 would be the sum of the impacts of the operation of
Watts Bar 1 and the completion and operation of Bellefonte 1. The environmental impacts by reactor site are
discussed in Section 5.2 and summarized in Section 3.2.6.

311



Draft Environmental Impact Statement for the Production of Tritiumin a Commercial Light Water Reactor

Table3-2 CLWR Tritium Production Program Reasonable Alter natives

Bellefonte 1 Bellefonte 2
Watts Bar 1 Sequoyah 1 Sequoyah 2 Complete Construction Complete Construction
Alternative Operation Operation Operation and Operation and Operation®

One Reactor®

Arlw|IN]PF

Two Reactor Combinations

Ol N]J]O ]| O

Three Reactor Combinations

12
13
14
15
16
17
18

& Congtruction on Bellefonte 2 may be completed only if Bellefonte 1 is completed and operated.
b The one-reactor aternative could not produce 3 kilograms of tritium per year. However, it could satisfy reduced tritium requirements.

The transportation of nonirradiated and irradiated TPBARS presents options in transportation modes (truck
versusrail), aternative transportation routes between facilities, alternative fabrication locations, and alternative
low-level radioactive waste destinations. The full development of the various transportation options and the
associated environmental impacts from these options are discussed in Section 5.2.8 and Appendix E.
Transportation impacts are summarized in Section 3.2.6.

3.24 NoAction Alternative

On the basis of the October 1995 Final Programmatic Environmental |mpact Statement for Tritium Supply and
Recycling (DOE 1995h), the DOE, in its December 12, 1995, Record of Decision (60 FR 63878), selected a
dual-track path for tritium production technologies. accelerator production of tritium, and the production of
tritium in a CLWR. The Record of Decision further stipulated that one aternative would be sdlected as the
primary source of tritium and that the other alternative, if feasible, would be developed as a backup tritium
source. Based on that Record of Decision, if tritium is not produced in a CLWR, it will be produced in an
accderator. Accordingly, for purposes of analysisin this EIS, the No Action Alternative assumes the continued
operation of Watts Bar 1, Sequoyah 1, and Sequoyah 2 for the generation of electricity, and the deferra of
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congtruction activities necessary for completion of Bellefonte 1 and Bellefonte 2 as nuclear units. Consequently,
this No Action alternative entails the production of tritium in an accelerator. A summary of the environmental
impacts associated with the production of tritium in an accelerator is contained in Section 5.2.11. That summary
isbased on the Accelerator for Production of Tritium at the Savannah River Ste Draft Environmental | mpact
Satement (DOE 1997¢).

3.25 Reactor Options
3.2.5.1 WattsBar Nuclear Plant, Unit 1

Watts Bar 1 islocated on a 716-hectare (1,770-acre) site in Rhea County, Tennessee, on the Tennessee River at
Tennessee River Mile 528, approximately 80 kilometers (50 miles) northeast of Chattanooga, Tennessee
(TVA 1976, TVA 1995c). A second, partially completed unit, Watts Bar 2, also islocated at this site. Watts
Bar 2 was considered and dismissed as an aternative for tritium production in the CLWR EIS, as described in
Section 3.2.2. Themain land use activities of the surrounding area are described in Section 4.2.1.1. The genera
arrangement of the Watts Bar Nuclear Plant is shown in Figure 3-5.

Waitts Bar 1 began commercid power operationin May 1996 (NRC 1997a). The Watts Bar 1 structuresinclude
a reactor containment building, a turbine building, an auxiliary building, a service building, a water pumping
station for circulating water in the condenser, a diesel generator building, a river intake pumping station, a
natural-draft cooling tower, atransformer yard, a 500-kilovolt switchyard and a 161-kilovolt switchyard, a spent
nuclear fuel storage facility, and sewage treatment facilities (TVA 1976). The reactor containment building
houses a pressurized water reactor designed and manufactured by the Westinghouse Electric Corporation. No
modifications are expected to be necessary for Watts Bar 1to irradiate TPBARs. Design equipment and facilities
are sufficient to load and unload the TPBAR assemblies. During normal operation with tritium production, the
plant could employ afew more workers (less than 10) in addition to the 809 presently employed (TVA 1998a).
The spent nuclear fud storage capacity is not sufficient for 40 years of operation with or without TPBARs. This
ElS evauates the impacts of a generic dry cask spent nuclear fuel storage facility in Section 5.2.6.

The general design specifications of the unit are provided in Table 3-3.

Table 3-3 General Design Specifications of Watts Bar Nuclear Plant Unit 1

Criteria Quantity
Core thermal power level 3,411 MWt
Plant capacity factor 0.80
Total steam flow rate 1.51x10" Ib/hr
Electrical generation (net) 1,160 MWe
Normal fud cycle 18 months
Size of full core fuel load 193 fuel assemblies (or 89.5 MTU)

Sources: TVA 1976, TVA 1995d.

In atritium-producing mode of operation, up to 3,400 TPBARS could be placed in the core, occupying the same
fuel assembly locations as the burnable absorber rods now in use. The TPBARswould beirradiated on an 18-
month refueling-cycle schedule. During operation, heat released from the fissioning fuel is transported by the
reactor cooling water to the steam generators. The overall thermal efficiency of the plant is about 34 percent
(TVA 1995c). After passing through the turbine, the steam is condensed by moving through a
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Figure 3-5 WattsBar Nuclear Plant
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condenser cooled with recirculated water. This recirculated condenser water is then cooled by passing it through
anatura-draft (without fans), evaporative cooling tower. Although the cooling systemis of the so-called “closed
type,” makeup water from the Tennessee River is needed to replace water losses due to evaporation, drift, and
blowdown. Blowdown isa process to remove excess dissolved solids.

At full power, the temperature of the water flowing through the condenser is raised by approximately 20
(36 leaks, and blowdown (mainly associated
with cooling tower operation), approximately 156,332 liters per minute (41,300 gallons per minute) (TVA 1976)
iswithdrawn from the Tennessee River. Blowdown from the natural-draft cooling tower is discharged into the
Tennessee River at a normal rate of 106,593 liters per minute (28,160 gallons per minute) (TVA 1976). A
diffuser system, disperses the blowdown into the river water, thus limiting the rise in temperature to less than
3 (5 under aNational Pollutant Discharge Elimination System
(NPDES) Permit (TN DEC 1993b).

The operation of Watts Bar 1 produces radioactive fission products and activates corrosion products in the reactor
coolant system. Small amounts of these radioactive products enter the cooling system water. Radionuclides are
removed from the cooling water through achemica water trestment system. The gases and liquids are processed,
stored, and monitored within the facility to minimize the radioactive nuclides that could be released to the
atmosphere and into the Tennessee River. Radioactive waste is generated in this treatment system. The Watts
Bar 1 liquid contaminant releases to the environment during normal operations are identified in Table 3-4.

Table 34 Annual Liquid Releasesto the Environment
from Operation of WattsBar 1

Materials Quantity
Chemicals 1,098,040 kg?
TIUT e oo 830 QO e
Other Radionuclides 1.32Ci®
& TVA 1995a.
b TVA 1998e.

Radioactive gaseous emission releases are controlled by using a ventilation system consisting of gas decay tanks,
filter components, and related piping, ductwork, valves, and fans. The main sources of gaseous radioactive
emissions are generated in conjunction with degassing of the primary coolant during letdown depressurization
of the reactor cooling weter into the various process equipment and tanks associated with the makeup water and
purification systems. Gases from the reactor are trapped in holding tanks to allow short-lived radioactive gases
to decay before they are released to the shield building vent at a controlled rate through high efficiency particul ate
air filtersand charcoal absorbers. Another source of radioactive gaseous emissions is the purging of the reactor
containment building, which is also routed through high efficiency particulate air filters and charcoal absorbers
prior to release.

Nonradiologica criteriaand hazardous air pollutant emissions are based on the operation of equipment at Watts
Bar 1 at full power. Air pollutant sources include five diesal generators, one diesel generator used for security
power, one diesel pump for firefighting, two auxiliary boilers fired with No. 2 fuel ail (0.5 percent sulfur), two
natural-draft cooling towers, the lube oil system, two fixed-roof tanks for storing No. 2 fuel oil, the paint shop,
and the sandblast shop. Emission factorsfor both nonradiological criteria and hazardous air pollutants are based
on the EPA’s Compilation of Air Pollutant Emission Factors, AP-42 (EPA 1996).

The gaseous waste releases from Watts Bar 1 during normal operations are summarized in Table 3-5.
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Table 3-5 Summary of Annual Watts Bar 1 Gaseous Emissions

Consgtituents Quantity
Particulate matter 20,366 kg 2
Carbon monoxide 21,802 kg ?
Sulfur dioxide 77,634 kg?
Nitrogen dioxide 84,584 kg 2
Volatile organic compounds 41,602 kg ?
Hazardous air pollutants 126 kg ®
Tritium 557Ci®
Other radionuclides 2825Ci’
2 TVA 1998a.
® TVA 1998e.

Several hazardous substances and chemicals are used on aregular basis in the operation of WattsBar 1. This
results in the generation of hazardous waste that is controlled, stored, and managed in accordance with the
Resource Conservation and Recovery Act (RCRA) (40 CFR 260). This waste is disposed of offsite at
RCRA -permitted treatment and disposal facilities. Solid waste such as noncontaminated clothing, rags, office
paper, boxes, and noncontaminated filtersis also generated on aregular basis and is disposed of as solid waste.

The waste and spent fuel generation volumes for Watts Bar 1 during normal operation are summarized in
Table 3-6.

Table 3-6 Summary of Annual Watts Bar 1 Waste and Spent Fuel Generation Rates

Waste Type Volume or Mass
Hazardous waste 1.025m?
Nonhazardous solid waste 853,438 kg
Low-level radioactive waste 40 m?
Mixed low-level radioactive waste <1lm?
Spent fuel (per 18-month cycle) 16 m® (or 80 fuel assemblies)

Sources: TVA 1976, TVA 1995c, TVA 1995a

Thereactor is shut down for refueling and maintenance as part of anormal fuel cycle of 18 months. During this
shutdown period, the irradiated TPBARS/spent fuel assemblies would be removed from the reactor and placed
in the spent fuel pool for cooling. After approximately one to two months, the TPBARs would be removed from
the fudl assemblies, loaded into transportation casks, and sent to the proposed Tritium Extraction Facility at the
Savannah River Site for tritium extraction and purification.

3.2.5.2 Sequoyah Nuclear Plant, Units1 and 2

Sequoyah 1 and Sequoyah 2 are operating, pressurized CLWR nuclear power plants. The units are located on
a212-hectare (525-acre) site in Hamilton County, Tennessee, on the Tennessee River at Tennessee River Mile
484.5, approximately 12 kilometers (7.5 miles) northeast of the nearest city limit of Chattanooga, Tennessee
(TVA 1996h, TVA 19744). The main land use activities of the surrounding area are described in Section 4.2.2
The general arrangement of the Sequoyah Nuclear Plant is shown in Figure 3-6.

3-16



Chapter 3—Commercial Light Water Reactor Program Alternatives

Figure 3-6 Sequoyah Nuclear Plant Units1and 2
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Sequoyah 1 began commercid operation in July 1981, and Sequoyah 2 began commercial operation in June 1982
(TVA 1996b). The nuclear steam supply systems, designed and manufactured by the Westinghouse Electric
Corporation, include the reactor vessel, steam generators, and associated piping and pumps. These are housed
in two reactor containment buildings. The balance of the nuclear power plant includes: aturbine building, an
auxiliary building, a service and office building, acontrol building, acondenser circulating water pumping station,
adiesd generator building, ariver intake pumping station, two natural-draft cooling towers, atransformer yard,
a 500-kilovolt switchyard and a 161-kilovolt switchyard, spent nuclear fuel storage facilities, and sewage
treatment facilities (TVA 1974a). No modifications are expected to be needed for Sequoyah 1 and Sequoyah 2
toirradiate TPBARs. Equipment and facilities are sufficient to load and unload the TPBAR assemblies. Tritium
production could require the addition of afew more employees (fewer than 10 per unit) to the 1,120 employees
currently employed at the two-unit site (TVA 1998a). The general design specifications of the plant are provided
inTable 3—7. The spent nuclear fuel storage capacity is not sufficient for 40 years of operation with or without
TPBARSs. ThisEIS evaluates the impacts of ageneric dry cask spent fud storage facility in Section 5.2.6.

Table 3-7 General Design Specifications of Sequoyah 1 or Sequoyah 2

Criteria Quantity
Core thermal power level 3,411 MWt
Plant capacity factor 0.80
Total steam flow rate 1.492x107 Ib/hr
Net electrical generation (net) 1,183 MWe
Normal fud cycle 18 Months
Size of full core fuel load 193 Fudl Assemblies (89.5 MTU)

Source: TVA 1996b, TVA 1974a

In atritium-producing mode of operation, approximately 3,400 TPBARS could be placed in the reactor core(s)
of Sequoyah 1 and/or 2 in the same fuel assembly guide tube locations that now accommodate standard burnable
absorber rods. The TPBARswould be irradiated on an 18-month refueling cycle.

During current operations at Sequoyah 1 or Sequoyah 2, heat released from the fissioning fuel is transported by
the reactor cooling water to the steam generators. After passing through the turbines, the steam is condensed by
moving it through a condenser. The overall thermal efficiency of each unit is about 35 percent (TVA 1996b).
The condenser isin turn cooled by a direct open cooling system (or mode) using diffusers supplemented by a
helper or closed system (or mode) that uses natural-draft, evaporative cooling towers (TVA 1996b). However,
the cooling towers have only been used for approximately 2 percent of the plant’s operating time (TVA 1998a)
to meet thermal discharge limits. The direct open cooling system uses a diffuser system which discharges cooling
water to the Tennessee River from diffuser pipes. One diffuser pipe is 4.9 meters (16 feet) in diameter and
extends 107 meters (350 feet) while the other diffuser pipeis 5.2 meters (17 feet) in diameter and extends 213
meters (700 fegt). Thesetwo pipes are perforated with about twelve thousand 5-centimeter (2-inch) ports through
which water is discharged into the river for maximum thermal mixing. This reduces the average river water
temperature rise to less than 5.6

Cooling towers can be used in the helper mode, in which they discharge water through the diffuser pipesinto the
river, or in the closed mode. When the supplemental cooling tower system is used in the closed mode of
operation, makeup water from the Tennessee River is needed to replace water losses from evaporation, drift, and
blowdown. When the cooling towers are used in the closed mode, cooling is accomplished in the same manner
as described for Watts Bar 1 in Section 3.2.5.1.
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When the reactor is at full power, the temperature of the water flowing through each condenser is raised by
approximately 17

returns 2,123,540 liters per minute (561,000 gallons per minute) (TVA 19744). In the cooling tower closed cycle
cooling mode, water lost through evaporation, small leaks, drift, and blowdown is made up by withdrawing
approximately 249,745 liters per minute (65,978 gallons per minute) (TVA 1974a) from the Tennessee River.
Blowdown from a naturd-draft cooling tower isdischarged into the Tennessee River at anormal rate of 120,000
liters per minute (31,700 gdlons per minute) (TVA 19744). Diffusers are used to mix the blowdown with river
water, thus limiting the temperature rise after mixing to less than 5.6

discharged under a NPDES Permit (DEC 19934). Tritium production would not affect the thermal discharge
characteristics of the plant.

Operation of the plant produces radioactive fission products and activates corrosion products in the reactor
coolant system. Small amounts of these radioactive products enter the plant cooling water. Radionuclides are
removed from the cooling water through a chemica water treatment system. The gases and liquids are processed
and monitored within the facility to minimize the radioactive nuclides released to the atmosphere and into the
Tennessee River. Radioactive waste is produced in this treatment system. Thetotal Sequoyah 1 or Sequoyah
2 liquid contaminant release to the environment during normal operation isidentified in Table 3-8.

Table 3-8 Annual Liquid Releasesto the Environment
from Operating Sequoyah 1 or Sequoyah 2

Materials Quantity
Chemicals 294,012 kg?
U vo U vvUvUUOvU SUvovOo—— L
Other Radionuclides 1.147 CiP
a TVA 1996b.
5 TVA 1998e.

Gaseous wastes are managed in the same manner as described for Watts Bar 1 in Section 3.2.5.1. Gaseous
emissions from the plant are summarized in Table 3-9.

Table 3-9 Summary of Annual Sequoyah 1 or Sequoyah 2 Gaseous Emissions

Constituent Quantity

Particulate matter 26,225kg?
Carbon monoxide 22,194 kg ?
Sulfur dioxide 11,335 kg ?
Nitrogen dioxide 86,928 kg 2
Volatile organic compounds 2,377kg?
Hazardous air pollutants 171Ci?
Tritium 24.43Ci"
Other radionuclides 119.7°

2 TVA 1998a.

® TVA 1998e.

Several hazardous substances and chemicals are used regularly during plant operation. This results in the
generaion of hazardous waste, which is controlled, stored, and managed in accordance with RCRA guidelines.
This waste is disposed of offsite at RCRA-permitted treatment and disposal facilities. Solid waste such as
noncontaminated clothing, rags, waste paper, boxes, and uncontaminated filtersis also generated regularly and
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disposed of as solid waste. The waste generation volumes for Sequoyah 1 or Sequoyah 2 during normal operation
are summarized in Table 3-10.

Table 3-10 Summary of Annual Sequoyah 1 or Sequoyah 2 Waste
and Spent Fuel Generation Rates

Waste Type Volume or Mass
Hazardous waste 1.196 m*
Nonhazardous solid waste 1,301,966 kg
Low-level radioactive waste 383 m?
Mixed low-level radioactive waste <1lm?
Spent fuel (per 18-month cycle) 16 m®(or 80 fuel assemblies)

Sources; TVA 1974a, TVA 1996b.

The reactors are shut down for refueling and maintenance as part of anormal fuel cycle of 18 months. During
this shutdown period, the irradiated TPBARS/spent fuel assemblies would be removed from the reactors and
placed in the spent fud pool for cooling. After approximately one to two months, these TPBARS would be
removed from the fuel assemblies, loaded into transportation casks, and sent to the proposed Tritium Extraction
Facility at the Savannah River Site for tritium extraction and purification.

3.2.5.3 Bdlefonte Nuclear Plant, Units1 and 2

Bellefonte 1 and Bellefonte 2 are partially completed pressurized water reactors. They are situated on
approximately 607 hectares (1,500 acres) (TVA 1997f) on a peninsula at Tennessee River Mile 392, on the west
shore of Guntersville Reservoir, about 11.3 kilometers (7 miles) northeast of Scottsboro, Alabama (TVA 1991).
Themain land uses of the surrounding area are forestry and agriculture; however, urban-industrial devel opment
has grown over the past several years around the plant along the Guntersville Reservoir. The affected
environment at the Bellefonte Nuclear Plant site is described in Section 4.2.3. The general arrangement of the
Bellefonte Nuclear Plant is shown in Figure 3—7.

The U.S. Atomic Energy Commission (now NRC) issued the construction permit for the Bellefonte Nuclear Plant
in December 1974 (NRC 1990), and construction started in February 1975. On July 29, 1988, TV A notified
NRC that Bdllefonte was being deferred as aresult of alower load forecast for the near future (TVA 1988). After
3 years of extensive study, TVA notified NRC on March 23, 1993, of its plansto complete Bellefonte 1 and
Bellefonte 2 (TVA 19944). In December 1994, TV A announced that Bellefonte would not be completed asa
nuclear plant without a partner, and put further activities on hold until a comprehensive evaluation of TVA's
power needs was completed. On April 29, 1996, TVA issued a Natice of Intent to prepare an EIS for the
proposed conversion of the Bellefonte Nuclear Plant to afossil fuel facility. The Final Environmental Impact
Statement for the Bellefonte Conversion Project, analyzing alternatives for such a conversion, wasissued in
October 1997 (TVA 1997f). A Record of Decision for that EIS will not be made until it is determined whether
Bellefonte 1 or both Bellefonte 1 and Bellefonte 2 will be used for tritium production.

The plant structures presently consist of two reactor containment buildings, a control building, aturbine building,
an auxiliary building, a service building, a condenser circulating water pumping station, two diesel generator
buildings, ariver intake pumping station, two natural-draft cooling towers, atransformer yard, a 500-kilovolt and
161-kilovolt switchyard, a spent nuclear fuel storage pool, and sewage treatment facilities (TVA 1991).
Additionally, there are office buildings to house engineering and other department personnd.
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Figure 3-7 Bellefonte Nuclear Plant Units1 and 2
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Entrance roads, parking lots, railroad spurs, and a helicopter landing pad are in place and are capable of
supporting a construction project.

No modifications to the original design should be necessary to complete Bellefonte 1 or Bellefonte 2 for
operation, with or without TPBARS.

The plant systems and structures are maintained through active layup and preservation. Program activities
include the following:

« Each unit’s main turbine generators are rotated every other week.
» The diesd fire pumps are maintained in an operational status and are run monthly.

 The shdl and tube sides of the main condensers (heat exchangers) are kept dry, and the tube side is maintained
with aflow of warm, dehumidified air.

* The reactor coolant system is kept dry using a flow of warm, dehumidified air.

A workforce of approximately 80 personnel supports layup and preservation of the plant. Of that number, 38
areinvolved in operations and maintenance (TVA 1998e).

To complete Bdlefonte 1 or both Bellefonte 1 and Bellefonte 2, additional engineering and construction activities
would be required (TVA 19984). These activities are summarized in the following paragraphs.

Engineering—Engineering for the original Bellefonte Nuclear Plant design is substantially complete. The
additional engineering effort consists of completing analysis and design modifications that were not completed
prior to deferral, updating the design-basis documentation to current industry standards; and supporting
construction, start up, and licensing of the plant. More specifically, the remaining engineering effort for
Bellefonte 1 and Bellefonte 2 includes, but is not limited to, the following:

e Issuing detailed design modifications for certain mechanical and electrical systems to meet current
reguirements.

»  Updating the main control room drawings into computer-aided design (CAD) eectronic format.

» Reviewing the control room design and upgrading the ssmulator and plant computers.

» Reanalyzing piping and pipe supports.

» Resolving industry issues (e.g., fire protection, electrical equipment qualification, station blackout, site
security, communications, motor-operated valves) that were either not completed prior to deferral in 1988
or have arisen since deferral .

» Deveoping fuel assembly and fud cycle designsto facilitate the production of tritium.

e Supporting submittals of the Final Safety Analysis Report and completing previous NRC position papers.

e Supporting field change requests by the constructor.
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Congtruction—Construction activities required to complete Bellefonte 1 and Bellefonte 2 include, but are not
limited to, the following:

Completing the application of protective coatings to structures, piping, and components, and the installation
of piping insulation.

Installing the Bellefonte 2 reactor coolant pump internals and motors [Some (less than 10 percent) of
Bellefonte 1 reactor coolant instrumentation and pipe supports would have to be installed.]

Installing limited major piping and components in the balance of the plant for Bellefonte 2.

Installing the steam piping for Bellefonte 2.

Installing and energizing a limited amount of the eectric power equipment within the plant. (The
161-kilovolt and 500-kilovolt offsite transmission lines are terminated in the switchyard, which is complete
and energized.)

Completing the Bellefonte 2 main control room. Substantial work would be required because the Bellefonte
1 main control room, although not complete, is functional and manned to monitor the ongoing preservation
activities. The recommendations of the Control Room Design review would be factored into efforts to
complete construction of both control rooms.

Preparing the intake structure for operation by desilting the intake water pump.

Constructing some new support buildings and installing additional equipment.

In addition to the engineering and construction activities, completion and operation of Bellefonte would require
NRC licensing, startup testing, and operations staffing and training.

Estimates of the resources required to complete Bellefonte 1 and both Bellefonte 1 and Bellefonte 2 are provided
inTable 3-11. Bdlefonte 2 would require fewer resources than Bellefonte 1 because some facilities constructed
for Bellefonte 1 arein common with Bellefonte 2.

Table 3-11 Summary of Resour ces Required to Complete Construction of Bellefonte 1 and Bellefonte

1 and Béllefonte 2

Resources Bellefonte 1 Bellefonte 1 and Bellefonte 2
Employment, pesk year 4,500 4,500
Length of time (years) 5 6.5
Electricity (MW-hr) 575,000 1,075,000
Water (m?) 280,000 440,000
Concrete (m°) 2,190 3,981
Steel (metric tons) 353 451
Fue (1) 9.7x10° 1.4x107
Industria gases (m®) 500 1,800

Source: TVA 1995b.
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For tritium production, approximately 3,400 TPBARS could be placed in the reactor core(s) of Bellefonte 1 or
Bdlefonte 1 and Bellefonte 2, occupying the same fuel assembly guide tube locations that would otherwise have
held standard burnable absorber rods.

During normal operation, one unit would employ approximately 800; both units would employ 1,000
(TVA 19984). Lessthan 10 additional employees per unit would be needed for normal operations with tritium
production. If either or both units were completed, each reactor containment building would house a pressurized
water reactor designed and manufactured by Framatome Technologies, Inc. The general design specifications
of the plant are provided in Table 3-12.

Table 3-12 General Design Specifications of Bellefonte 1 or Bellefonte 2

Criteria Quantity
Core thermal power level 3,600 MWt
Plant capacity factor 0.80
Total steam flow 1.609x107 Ib/hr
Electrical generation 1,212 MWe
Normal fud cycle 18 months
Size of full core fuel load 205 fuel assemblies (93.5 MTU)

Source: TVA 1991.

During operation, heat released from the fissioning fuel would be transported by the reactor cooling water to the
steam generators. After passing through the turbines, the steam is condensed by moving it through a condenser
cooled by recirculated water. The overall thermal efficiency of an operation unit is expected to be about 34
percent (TVA 1991). Thiswater would in turn be cooled by passing through a natural-draft evaporative cooling
tower. Although the cooling system would be of the so-called closed type, makeup water from the Tennessee
River (Guntersville Reservair) would be needed to replace water losses due to evaporation, drift, and blowdown.
Cooling would be accomplished in the same manner as described for Watts Bar 1 in Section 3.2.5.1.

At full power, the temperature of the water flowing through a condenser would be raised by approximately 20

(36

evaporation, small leaks, drift, and blowdown would be made up by withdrawing approximately 252,000 liters
per minute (66,600 gallons per minute) from the Guntersville Reservoir (TVA 1978). Blowdown from the
natural-draft cooling towers would be discharged into the Guntersville Reservoir at anormal rate of 2.1 cubic
meters per second (74 cubic feet per second) (TVA 1974b). A diffuser would be used to mix the blowdown with
reservoir water and thus limit the temperature rise after mixing to less than 3

water would be discharged under a NPDES Permit (ADEM 1992).

Operation of the plant would produce radioactive fission products and activate corrosion products in the reactor
coolant system. Small amounts of these radioactive products would enter the cooling water of the plant.
Radionuclides would be removed from the cooling water through a chemical water treatment system. The gases
and liquids would be processed and monitored within the facility to minimize the radioactive nuclides rel eased
to the amosphere and into the Guntersville Reservoir. Radioactive waste would be generated in this treatment
system.
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The gaseous emissions would be managed in the same manner as described for Watts Bar 1 in Section 3.2.5.1.
The projected nonradiological gaseous releases at Bellefonte 1 and 2, with the units at full power, would be
similar to those for Watts Bar 1, Sequoyah 1, and Sequoyah 2.

Several hazardous substances and chemicals would be used regularly in the operation of the plant. Thisis
expected to result in the generation of hazardous waste that will be controlled, stored, and managed in accordance
with RCRA and disposed of offsite at RCRA-permitted treatment and disposal facilities. Solid waste such as
noncontaminated clothing, rags, waste paper, boxes, and uncontaminated filters should also be generated
regularly and disposed of as solid waste.

The reactors would be shut down for refueling and maintenance after operating for approximately 18 months.
During this shutdown period, theirradiated TPBARSs would be removed from the reactor and placed in the spent
fud pooal for cooling. After 1 to 2 months, these TPBARS separated from the hold-down assemblies would be
loaded into transportation casks and sent to the proposed Tritium Extraction Facility at the Savannah River Site
for tritium extraction and purification.

3.2.6 Comparison of Alternatives

To aid the reader in understanding the differences among the various alternatives, this section presents a
comparison of the environmental impacts associated with tritium production at each of the reactor plants. The
comparisons concentrate on those resources that would most likely be impacted.

Theinformation in this section is based on the environmental consequences described in Chapter 5 of thisEIS.
For the five TV A reactors being considered for tritium production (Watts Bar 1, Sequoyah 1, and Sequoyah 2,
Bellefonte 1 and Bellefonte 2), impacts are presented for the bounding case (i.e., the maximum number of
TPBARsthat could beirradiated in areactor). For those cases in which impacts would be significantly different
for alesser number of TPBARS, explanation is provided. The impacts of using more than one CLWR for tritium
production can be determined by adding the impacts of each individual CLWR together. The impacts of not
producing tritium at any of these five reactors (the No Action Alternative) are presented first, as a basdline against
which to compare the impacts of producing tritium. A summary of the environmental consequencesis presented
as Table 3-13 at the end of this chapter.

3.2.6.1 NoAction Alternative Impacts
Construction

Watts Bar 1, Sequoyah 1, and Sequoyah 2. Under the No Action Alternative, Watts Bar 1, and Sequoyah 1,
and Sequoyah 2 would continue to produce electricity and no construction impacts would occur.

Bdlefonte 1 and Bellefonte 2. Under the No Action Alternative, Bellefonte 1 and 2 would remain in deferred
status, and no construction impacts would occur. TVA could also convert Bellefonte 1 and 2 to afossil fuel plant
as described in the Final Environmental Impact Statement for the Bellefonte Conversion Project (TVA 1997f)
(see Section 1.5.2.4). Such conversion would be independent of this EIS and would not occur until after a
decision were made regarding the role of Bellefonte 1 and 2 in tritium production.

Operation
Watts Bar 1, Sequoyah 1, and Sequoyah 2. Under the No Action Alternative, Watts Bar 1, and Sequoyah 1

and 2 would continue to produce dectricity for the foreseeable future, and there would be no changes in the type
and magnitude of environmental impactsthat currently occur. In producing el ectricity, these reactor plants would
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continue to comply with all Federal, state, and local requirements. Impacts associated with the continued
operation of Watts Bar 1, Sequoyah 1 and 2 are described in the following paragraphs.

Under the No Action Alternative, water requirements at all three plants would continue to be met by existing
water resources, with no additional impacts, and water quality would remain within regulatory limits. Air quality
would aso remain within regulatory limits. Worker employment should remain steady at each of the sites, with
no major changes to the regional economic areas as aresult of plant operation. Worker exposure to radiation
should remain well within regulatory limits, with the average worker dose at approximately 90 to 100 mrem/yr.
Radiation exposure of the public from normal operationswould also remain well within regulatory limits for each
of the reactor sites. At Watts Bar 1, the total dose to the population within 80 kilometers (50 miles) would be
approximately 0.55 person-rem/yr. Statitically, this equatesto one fatal cancer approximately every 3,570 years
from operation of Watts Bar 1. At Sequoyah 1 or Sequoyah 2, the total dose to the population within 80
kilometers (50 miles) would be approximately 1.6 person-rem/yr. Statisticaly, this equatesto one fatal cancer
approximately every 1,250 years from the operation of Sequoyah 1 or 2. Risks of accidents would remain
unchanged.

Under the No Action Alternative, all categories of wastes would continue to be generated at each of the reactor
plants and they would be managed in accordance with regulations. Low-level radioactive wastes would continue
to be generated at arate of approximately 40 (Watts Bar 1) to 389 (Sequoyah 1 or 2) m*/yr and disposed of at
the Barnwell disposal facility. For each of the reactors, spent fuel would also continue to be generated at arate
of approximately 80 fuel assemblies per year. Spent fuel would continue to be managed at each of the reactor
plants in compliance with all regulatory requirements.

Bellefonte 1 and Bellefonte 2. Under the No Action Alternative, Bellefonte 1 and 2 would remain uncompl eted
nuclear reactors and there would not be any change on the impacts on the environment.

3.2.6.2 Proposed Action Impacts
Construction

Watts Bar 1, Sequoyah 1, and Sequoyah 2. Because this EI'S assumes that long-term spent fuel storage would
take place at each of the reactor plants, adry cask spent fuel storage facility could eventually be required for
Watts Bar 1, Sequoyah 1, or Sequoyah 2 to support tritium production. This could be the only construction
necessary for tritium production. If such afacility were to be constructed, it would consist of three reinforced
concrete dabs covering approximately 3.5 acres. Approximately 60-80 horizontal storage modules, each made
of reinforced concrete, could be housed on the slabs. These horizontal storage modules would have a hollow
internal cavity to accommodate a stainless steel cylindrical cask that would contain the spent nuclear fudl.
Constructing such afacility would disturb approximately 5 acres and require approximately 50 construction
workers. Premixed concrete would be used and impactsto air quality, water, and biotic resources are expected
tobesmal. Appropriate NEPA documentation would be prepared prior to the construction of a dry cask spent
fud storage facility.

Bellefonte 1 and Bellefonte 2. All major structures (e.g., containment buildings, cooling towers, turbine
buildings, support facilities) have been constructed. So, construction activitieswould largely consist of internal
modifications to the existing facilities. No additional land would be disturbed in completing construction and
there would be no impacts on visual resources, biotic resources (including threatened and endangered species),
geology and sails, and archaeological and historic resources. Because this EI'S assumes that long-term spent fuel
storage would take place at each of the reactor plants, adry cask spent fuel storage facility would eventually be
required at Bdllefonte 1 and 2. The impacts of constructing such a spent fuel storage facility would be similar to
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those described above for Watts Bar 1, Sequoyah 1, or Sequoyah 2. Appropriate NEPA documentation would
be prepared before the construction.

Completing construction of Bellefonte 1 would have the greatest impact on socioeconomics, with construction
activities taking place between 1999 and 2004. During the peak year of construction (2002), approximately
4,500 direct jobs could be created. As many as 4,500 secondary jobs (indirect jobs) would also be created. The
total new jobs (9,000) would cause the regional economic area unemployment rate to decrease to approximately
4 percent, from the current rate of 7.9 percent. Public finance expenditures/revenues would increase by over 30
percent in Scottshboro and about 15 percent in Jackson County. Rental vacancies would decline to near zero, and
demand for all types of housing would increase substantially. Rents and housing prices could increase at double-
digit percentage levels.

If Bellefonte 2 were also sdlected for completion, construction activities for both units would be drawn out, taking
place between 1999 and 2005. The peak year of construction would shift but the total number of direct and
indirect jobs would be the same. The effects, therefore on unemployment, public finance, rents, and housing
prices would be the same as for the construction completion of Bellefonte 1.

Operation

Watts Bar 1, Sequoyah 1, and Sequoyah 2. |In a tritium production mode, these operating reactors would
continue to comply with all Federal, state, and local requirements. Tritium production would have little or no
effect on land use, visua resources, water use and quality, air quality, archaeological and historic resources, biotic
resources (including threatened and endangered species), and socioeconomics. It could, however, have some
incremental impacts in the following areas: radiation exposure (worker and public), spent fuel generation, and
low-level radioactive waste generation. Tritium production could also change the accident and transportation
risks associated with these reactors. Each of these areasis discussed below.

Radiation Exposure Tritium production could increase average annual worker radiation exposure by
approximately 4-6 mrem/yr. The resultant dose would be well within regulatory limits. Radiation exposure to
the public from normal operations could also increase, but would still remain well within regulatory limits at each
of the reactor sites. At either Watts Bar 1, Sequoyah 1, or Sequoyah 2, the total dose to the population within
80 kilometers (50 miles) could increase by a maximum of 11 person-rem/yr. Statistically, this equates to one
additional fatal cancer approximately every 200 years from the operation of Watts Bar 1, Sequoyah 1, or

Sequoyah 2.

Spent Fudl Generetion Givenirradiation of 3,400 TPBARs (the maximum number of TPBARS without changing
the reactor's fuel cycle), additional spent fuel would be generated at Watts Bar 1, Sequoyah 1, or Sequoyah 2.
In the average 18-month fuel cycle, spent fuel generation could increase from approximately 80 spent fuel
assembliesto amaximum of 140, a 71 percent increase in spent fuel generation over the No Action Alternative.
Because this EI S assumes that |ong-term spent fuel storage would take place at each of the reactor plants, adry
cask spent fuel storage facility would eventually be needed. Storing the additional spent fuel should have minor
impacts. Radiation exposures would remain below regulatory limits for both workers and the public, and less
than 4 cubic feet of low-levd radioactive waste would be generated annually. The impacts of accidents associated
with dry cask spent fud storage would be small. As previoudy mentioned, appropriate NEPA documentation
would be prepared before the construction of adry cask spent fuel storage facility at Watts Bar 1, Sequoyah 1,
or Sequoyah 2. If fewer than approximately 2,000 TPBARs were irradiated, there would be no change in the
amount of spent fuel produced by the reactors.

Low-L evel Radioactive Waste Generation Compared to the No Action Alternative, tritium production at Watts
Bar 1, Sequoyah 1, or Sequoyah 2 would generate approximately 0.43 additional m*/yr of low-level radioactive
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wagte. Thiswould bea0.1 (Sequoyah 1 or 2) to 1.0 (Watts Bar 1) percent increase in low-level radioactive waste
generation over the No Action Alternative. Such an increase would amount to less than 1 percent of the low-level
radioactive waste disposed of at the Barnwell disposal facility. The EIS also analyzes the impacts of this low-
level radioactive waste disposal at the Savannah River Site. Disposing of 0.43 m?®/yr of low-level radioactive
waste would amount to less than 1 percent of the low-level radioactive waste disposed of at the Savannah River
Site and less than 1 percent of the landfill's capacity.

Accident Risks Tritium production could change the potential risks associated with accidents at Watts Bar 1,
Sequoyah 1, or Sequoyah 2. Asdescribed in the following text, these changes would be small. Potential impacts
from accidents were determined using computer modeling. If alimiting design-basis accident occurred, tritium
production at the 3,400 TPBAR level would increase the individual risk of afatal cancer by 7.5 x 10° to an
individual living within 80 kilometers (50 miles) of Watts Bar 1. Statistically, this equates to a risk to the
individual of onefata cancer approximately every 130 million years from tritium production. For an individual
living within 80 kilometers (50 miles) of Sequoyah 1 or Sequoyah 2, there would be a 1.2 x 10°® increased
likelihood of a cancer fatality to an individual from a design-basis accident as a result of tritium production.
Statigticaly, thisequatesto arisk to an individual of one additional fatal cancer approximately every 83 million
years from tritium production. For a beyond-design-basis accident (an accident which has a probability of
occurring approximately once in amillion years or less), tritium production would result in small changesin the
consequences of an accident. Thisis due to the fact that the potential consequences of such an accident would
be dominated by radionuclides other than tritium.

Transportation Tritium production at either Watts Bar 1, Sequoyah 1, or Sequoyah 2 would necessitate
additional transportation to and from the reactor plants. Most of the additional transportation would involve
nonradiologica materials. |mpacts would be limited to toxic vehicle emissions and traffic fatalities. At each of
these reactors, the transportation risks would be less than one fatality per year. Radiologica materials
transportation impacts would include routine and accidental doses of radioactivity. In al instances the risks
associated with radiological materials transportation would be |ess than one fatality per 100,000 years.

Bellefonte 1 and Bellefonte 2. Because neither Bellefonte 1 or Bellefonte 2 are currently operating, this EIS
aseses the impacts of completing construction, and operating these units for tritium production. Consequently,
environmental impacts would occur in the following resources: visual resources, water use, hiotic resources,
socioeconomics, radiation exposure (worker and public), spent fuel generation, and low-level radioactive waste
generation. Tritium production would also change the accident and transportation risks associated with these
reactors.

During operations Bellefonte 1 and 2 would produce vapor plumes from cooling towers that would be visible up
to 10 miles away. These plumes could create an aesthetic impact on the towns of Pisgah, Hollywood, and
Scottsboro, Alabama.

During operation, Bellefonte 1 and 2 would each use less than 0.5 percent of the river flow from Guntersville
Reservoir and would not have any adverse impacts on other users. Discharges from the plants would be treated
and monitored before release and would comply with NPDES permits. Impacts on water quality would be
minimal, and no standards would be exceeded. Operation of either Bellefonte 1 or both Bellefonte 1 and 2 for
tritium production would have some effects on ecological resources typical to the operation of a nuclear power
plant regardless of tritium production. Impactson ecologica resources from the operation of Bellefonte 1 or both
Bellefonte 1 and 2 would result from radioactive and nonradioactive emissions of air pollutants to the
atmosphere; thermal, chemical and radioactive effluent releases to surface waters; increases in human activity;
and increases in noise levels. These impacts would be small considering that the units would operate in
compliance with all Federal, state, and local requirements specifically promulgated to protect environmental
resources. Theestimated radiological doses to terrestrial and aguatic organisms are well below levelsthat could
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have any impact on plants or terrestrial and agquatic animals at the site. Other possible environmental impacts
on the aguatic ecosystem of Guntersville Reservoir due to operation of the Bellefonte units would include fish
losses at the cooling water intake screens, almost total 1oss of unscreened entrained organisms, and effects of
thermal and chemical discharges. The effects of both thermal and chemical discharges would be small, asthese
discharges should comply with NPDES limitations.

Socioeconomics During operations, approximately 800 direct jobs would be created at Bellefonte 1, along with
approximately an equal number of indirect jobs. The total new jobs (approximately 1,600) would cause the
regional economic area unemployment rate to decrease to approximately 5.9 percent. Public finance
expenditures/revenues would decline from the levels during construction but would remain 10 to 15 percent
higher than they would be otherwise a Scottsboro and 5 to 10 percent higher in Jackson county. Housing prices
would decline and could fall below the precompletion prices, depending on how much new construction of
permanent housing took place during the completion period and how many construction workers chose to remain
in the area once congtruction was completed. If Bellefonte 2 were also completed, atotal of approximately 1,000
direct jobs would be created, along with approximately 1,000 indirect jobs.

Radiation Exposure Reactor operation to produce tritium would cause worker radiation exposure to increase from
0 to approximately 110 mrem/yr. This resultant dose would be well within regulatory limits of 5,000 mrem/yr.
Radiation exposure to the maximally exposed individual from normal operations would increase from 0 to 0.32
millirem. Thetotal dose to the population within 80 kilometers (50 miles) would increase from approximately
0to approximately 6.5 person-rem/yr for Bellefonte 1. 1f Bellefonte 2 were also operating, this dose would be
approximately 13 person-rem/yr. Statistically, this equates to one fatal cancer approximately every 154 years
from the operation of Bellefonte 1 and 2.

Spent Fud Generetion Given production of the maximum amount of tritium in the average 18-month fuel cycle,
spent fuel generation would increase from 0 up to a maximum of 141 spent fuel assemblies (e.g., 69 fud
assemblies over the normal refudling size). Because this EI'S assumes that |ong-term spent fuel storage would
take place at each of the reactor plants, adry cask spent fudl storage facility could eventually be needed to store
the additional assemblies. The impacts of storing the spent fuel in a dry cask spent fuel storage facility are
described above for the existing operating reactor plants. As previously mentioned, appropriate NEPA
documentation would be prepared before the construction of adry cask spent fuel storage facility.

Low-L evel Radioactive Waste Generation Compared to the No Action Alternative, reactor operation to produce
tritium Bellefonte 1 or Bellefonte 2 would generate approximately 40 m® (80 m? for both units) of low-level
radioactive waste. This quantity would be asmdl fraction of the landfill capacity at the Barnwell disposal facility
or the Savannah River Site's low-level radioactive waste disposal facility.

Accident Risks Compared to the No Action Alternative, there is a significant change in potential risks from
tritium production. Risks due to accidents would increase during the construction and operation of Bellefonte
1 and 2, and during the operation of these units for production of tritium. Similar to Watts Bar 1, Sequoyah 1,
and Sequoyah 2, the potential impacts from the accidents at Bellefonte 1 or 2 were determined using computer
modeling. If alimiting design-basis accident occurred, tritium production would increase the individual risk of
afatal cancer by 4.1 x 10° additional fatal cancersto an individual living within 80 kilometers (50 miles) of the
units. Statigtically, this means that for an individual one fatal cancer would occur approximately every
244 million years from tritium production at Bellefonte. |If a beyond-design-basis accident occurred (an accident
that has a probability of occurring approximately once in a million years or less), tritium production would
increasetherisk of afatal cancer by 0.00010 additional fatal cancersto an individua living within 80 kilometers
(50 miles) of the Bellefonte Nuclear plant.
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Transportation Tritium production at either Bellefonte 1 or 2 would necessitate transportation of workers,
construction material, and radiological and nonradiological material to and from the reactor plants. Most of the
additiona transportation would involve nonradiological materials. Impacts of this transportation are limited to
toxic vehicle emissions and treffic fatdities. For Bellefonte 1 or 2, the transportation risks would be significantly
lower than onefataity per year. Radiological materials transportation impacts would occur as a result of routine

and accidenta doses. Inal instances the risks associated with radiol ogical materials transportation would be less
than one fatality per 100,000 years.
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3.27 Preferred Alternatives

The Council on Environmental Quality regulations require that an agency identify its Preferred Alternative(s),
if one or more exigt, inthe Draft EIS (40 CFR 1502.14€). The Preferred Alternative is defined as the alternative
that the agency bdieves would fulfill its statutory mission, giving consideration to environmental, economic,
technicdl, and other factors. Consequently, to identify a Preferred Alternative(s), DOE is devel oping information
on potential environmental impacts, costs, technical risks, and schedule risks for the aternatives under
consideration.

This EIS provides information on the environmental impacts. Cost schedule, and technical analyses are also
being prepared, and will be considered in the identification of any Preferred Alternative(s). A Preferred
Alternative has not yet been identified. In accordance with the Council on Environmental Quality Regulations,
the CLWR Final EIS will identify the Preferred Alternatives.
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Table 3-13 Summary of Environmental Consequences for the CLWR Reactor Alternatives

Resource/Material Categories

Watts Bar 1

Sequoyah 1 or Sequoyah 2

Bellefonte 1 or Bellefonte 2

No Action

All Resource/Material Categories

No construction or operationa changes.
Reactor unit continues to produce
electricity. No change in environmental
impacts.

No construction or operationa changes.
Reactor units continue to produce
electricity. No change in environmental
impacts.

No construction or operationa changes.
Reactor units remain uncompleted. No
change in environmental impacts.

Annual Tritiu

m Production

L and Resources
Land Use

Visual Resources

Construction: Potential land disturbance -
5.3 acresfor dry cask independent spent
fuel storage ingtallation (ISFSI) if
constructed.

Operation: Potential permanent land
requirement - 3.1 acresfor ISFS| if
constructed.

Construction and Operation: No
additional impact to visual resources.

Construction: Potential land disturbance -
5.47 acresfor ISFSI if constructed.

Operation: Potential permanent land
requirement - 3.2 acresfor ISFS| if
constructed.

Construction and Operation: No
additional impact to visual resources.

Construction: Potential land disturbance -
4.9 acresfor ISFSI if constructed and
additional land for support buildings.

Operation: Potential permanent land
requirement - 3.4 acresfor ISFS| if
constructed and additional land for support
buildings.

Construction: No additional impact to
visud resources.

Operation: Vapor plumes would be visible
up to 10 miles away.

Noise

Construction: No change from current
levels. Small impactsif ISFS is
constructed.

Operation: No change from current levels.

Construction: No change from current
levels. Small impactsif ISFS is
constructed.

Operation: No change from current levels.

Construction: No change from current
levels. Small impactsif ISFS is
constructed.

Operation: Increase in noise emissions
from the plant from 50 dB(A) to 51 dB(A)
at nearest receptor. Increasein traffic
noise onsite access roads from 50 dB(A) to
57 dB(A) due to commuter traffic and
truck deliveries.

Air Quality
Nonradioactive Emissions

Construction: No change from current air
quality conditions. Small impactsif ISFS|
is constructed.

Operation: No change from current air
quality conditions.

Construction: No change from current air
quality conditions. Small impactsif ISFS|
is constructed.

Operation: No change from current air
quality conditions.

Construction: Potential temporary dust
emissions during construction. Small
impactsif ISFS| is constructed.

Operation: The increase in nonradioactive
emissions would be well within established
standards.
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Resource/Material Categories

Watts Bar 1

Sequoyah 1 or Sequoyah 2

Annual Tritium Production (Continued)

Bellefonte 1 or Bellefonte 2

Air Quality
Radioactive Emissions

Construction: No radioactive emissions.

Operation: Given 1,000 TPBARS, the
maximum potentia increase in annual
radioactive emissions of tritium would be
1,650 curies; given 3,400 TPBARs, 1,890
curies (assuming 2 failed TPBARS).

Construction: No radioactive emissions.

Operation: Given 1,000 TPBARS, the
maximum potentia increase in annual
radioactive emissions of tritium would be
1,650 curies; given 3,400 TPBARs, 1,890
curies (assuming 2 failed TPBARS).

Construction: No radioactive emissions.

Operation: Given 1,000 TPBARS, the
maximum potentia increase in annual
radioactive emissions of tritium would be
1,656 curies; 3,400 TPBARS,

1,896 curies, of which 5.6 curieswould be
from normal operations without tritium
production. The release of other
radioactive emissions would be 283 curies.

Water Resources
Surface Water

Radioactive Effluent

Construction: No change to current
surface water requirements, discharge, or
water qudlity conditions. Small impactsif
ISFSI is constructed.

Operation: No change to current surface
water requirements, discharge, or water
quality conditions.

Construction: No radioactive emissions.

Operation: Given 1,000 TPBARS, the
maximum potentia increase in annual
radioactive tritium effluents would be
14,850 curies; 3,400 TPBARSs, 17,010
curies (assuming 2 failed TPBARS).

Construction: No change to current
surface water requirements, discharge, or
water qudity conditions. Small impactsif
ISFSI is constructed.

Operation: No change to current surface
water requirements, discharge, or water
quality conditions.

Construction: No radioactive emissions.

Operation: Given 1,000 TPBARS, the
maximum potentia increase in annual
radioactive tritium effluents would be
14,850 curies; 3,400 TPBARSs, 17,010
curies (assuming 2 failed TPBARS).

Construction: Potential for increased
storm water runoff. Small amount of
surface water requirements. Small
impactsif ISFS| is constructed.

Operation: Increased surface water
requirements and discharge. Water usage
less than 1% of Tennessee River flow per
year. All water quality parameters within
limits.

Construction: No radioactive emissions.

Operation: Given 1,000 TPBARS, the
maximum potentia increase in annual
radioactive tritium effluents would be
15,489 curies; 3,400 TPBARS,

17,649 curies (assuming 2 failed
TPBARS), of which 639 curies would be
from normal operation without tritium
production. The release of other
radioactive effluents would be 1.32 curies.
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Resource/Material Categories

Watts Bar 1

Sequoyah 1 or Sequoyah 2

Annual Tritium Pro

duction (Continued)

Bellefonte 1 or Bellefonte 2

Groundwater

Construction: No groundwater
requirements or additional impactsto
groundwater quality conditions.

Operation: No groundwater requirements
or additional impacts to groundwater
quality conditions.

Construction: No groundwater
requirements or additional impactsto
groundwater quality conditions.

Operation: No groundwater requirements
or additional impactsto groundwater
quality conditions.

Construction: Groundwater would not be
used during construction.

Operation: No groundwater requirements
or additional impacts to groundwater
quality conditions.

Ecological Resour ces

Construction: No additional impacts on
ecological resources. Small impactsif
ISFSI is constructed.

Operation: Small or no impactsto
ecological resources from additional
tritium releases.

Construction: No additional impacts on
ecological resources. Small impactsif
ISFSI is constructed.

Operation: Small or no impactsto
ecological resources from additional
tritium release.

Construction: Potentia impactsto
ecological resources due to the small
amount of land disturbance. Small
impactsif ISFS| is constructed.

Operation: Additional impacts on
ecological resourcesincluding fish
impingement and entrainment of aguatic
biota during normal plant operation. Small
impacts to ecological resources from
tritium and other radioactive releases
during normal plant operations.

Socioeconomics

Construction: No measurable impact.

Operation: <1% impact on regional
economy.

Construction: No measurable impact.

Operation: <1% impact on regional
economy.

Construction: 4,500 peak new direct jobs
dueto plant completion. Short-term
increased costs and traffic for local
jurisdictions.

Operation: 800 to 1,000 workers per day.
Increase in payment-in-lieu of taxesto
state and local jurisdictions (approximately
$5.5 to $8 million annually), decreasein
the unemployment rate (from 7.9% to
approximately 5.9%), and minor impacts
to school resources.
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Resource/Material Categories

Watts Bar 1

Sequoyah 1 or Sequoyah 2

Annual Tritium Pro

duction (Continued)

Bellefonte 1 or Bellefonte 2

Public and Occupational Health and
Safety
Normal Operation

Design-Basis Accident Risks

Annual dosefor 1,000 TPBARS:

Workers: Average dose increase by
5.4 mrem.

MEI: Doseincrease by 0.22 mrem

50-mile population: Dose increase by
5.5 person-rem.

Annual dose for 3,400 TPBARS:

Workers: Average dose increase by
6.2 mrem.

MEI: Doseincrease by 0.27 mrem
50-mile population: Dose increase by
6.4 person-rem.

Increased likelihood of a cancer fatality per
year dueto tritium production.

For 1,000 TPBARS:

MEI: 5.5x107 (1 fatality in 1.8 million
years).

Average individual in population:
6.5x10° (1 fatality in 150 million
years).

Exposed population:

0.0012 (1 fatality in 833 years).
Noninvolved worker: 6.8x10°

(1 fatdity in 150 million years).

Annual dosefor 1,000 TPBARS:

Workers: Average dose increase by
3.9 mrem.

MEI: Doseincrease by 0.28 mrem

50-mile population: Dose increase by
9.4 person-rem.

Annual dose for 3,400 TPBARS:

Workers: Average dose increase by
4.6 mrem.

MEI: Doseincrease by 0.32 mrem
50-mile population: Dose increase by
10.5 person-rem.

Increased likelihood of a cancer fatality per
year dueto tritium production.

For 1,000 TPBARS:

MEI : 1.3x107 (1 fatality in 7.7
million years).

Average individual in population:
1.0x108 (1 fatality in 200 million
years).

Exposed population:

0.0025 (1 fatality in 400 years).
Noninvolved worker: 2.1x10°

(1 fatdity in 480 million years).

Annual dosefor 1,000 TPBARS:

Workers: Average dose increase by
109 mrem, of which 104 mrem would
be from normal operations without
tritium production.

MEI: Doseincrease by 0.31 mrem, of
which 0.26 mrem would be from
normal operations without tritium
production.

50-mile population: Dose increase by
5.8 person-rem, of which 1.4 person-
rem would be from normal operations
without tritium production.

Annual dose for 3,400 TPBARS:

Workers: Average dose increase by
110 mrem, of which 104 mrem would
be from normal operations without
tritium production.

MEI: Doseincrease by 0.32 mrem
50-mile population: Dose increase by
6.5 person-rem.

Increased likelihood of a cancer fatality per
year due to tritium production.

For 1,000 TPBARS:

MEI: 3.6x107 (1 fatality in 2.8 million
years).

Average individual in population:
3.6x10° (1 fatality in 280 million
years).

Exposed population:

0.00097 (1 fatality in 1,031 years).
Noninvolved worker: 2.0x10™

(1 fatdity in 50 billion years).
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Resource/Material Categories

Watts Bar 1

Sequoyah 1 or Sequoyah 2

Annual Tritium Pro

duction (Continued)

Bellefonte 1 or Bellefonte 2

For 3,400 TPBARS:
MEI: 6.0x107 (1 fatality in 1.7 million
years).
Average individual in population:
7.5x10° (1 fatality in 130 million
years).
Exposed population:
0.0014 (1 fatality in 714 years).
Noninvolved worker: 8.0x10°
(1 fatdity in 130 million years).

For 3,400 TPBARS:
MEI : 1.5x107 (1 fatality in 6.7 million
years).
Average individual in population:
1.2x108 (1 fatality in 83 million years).
Exposed population:
0.0030 (1 fatality in 333 years).
Noninvolved worker: 2.5x10°
(1 fatdity in 400 million years).

For 3,400 TPBARS:
MEI: 3.7x107 (1 fatality in 67 million
years).
Average individual in population:
4.1x10° (1 fatality in 244 million
years).
Exposed population:
0.0011 (1 fatality in 909 years).
Noninvolved worker: 2.4x10™
(1 fatdity in 42 billion years).

Waste M anagement

Construction: Potential non-hazardous
waste if ISFSI is constructed.

Operation: Low-leve radioactive waste
increase by approximately 0.43 m® per
year. Other waste types would be
unaffected by tritium production.

Construction: Potential non-hazardous
waste if ISFSI is constructed.

Operation: Low-leve radioactive waste
increase by approximately 0.43 m? per unit
per year. Other waste types would be
unaffected by tritium production.

Construction: Minor amounts of non-
hazardous construction material waste
generated during the completion of the
plant. Potential non-hazardous waste if
ISFSI is constructed.

Operation: Low-leve radioactive waste
increase by approximately 41 m? per unit
per year, of which 40 m?® would be from
normal operations without tritium
production.

Spent Nuclear Fuel Management

Operation: Noincrease if lessthan

2,000 TPBARs areirradiated. If

3,400 TPBARs are irradiated, the amount
of spent fuel generated increasesby a
maximum of 56 fuel assemblies per fuel

cycle.

Operation: No increase if lessthan

2,000 TPBARs areirradiated. If

3,400 TPBARs are irradiated, the amount
of spent fuel generated would increase by
amaximum of 60 fuel assemblies per fuel

cycle.

Operation: The amount of spent fuel
would increase from zero to approximately
72 spent fuel assembliesfor less than
2,000 TPBARs. For 3,400 TPBARS, the
amount of spent fuel generation could
increase from zero to amaximum of 141
spent fuel assemblies per fuel cycle, of
which 72 would be from normal
operations without tritium production.

Transportation

Therisk associated with radiological
materials transportation would be less than
one fatality per 100,000 years.

Therisk associated with radiological
materials transportation would be less than
one fatality per 100,000 years.

Therisk associated with radiological
materias transportation would be less than
one fatality per 100,000 years. Increased
traffic volumes on local roads during
construction and operations.
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Resource/Material Categories

Watts Bar 1

Sequoyah 1 or Sequoyah 2

Annual Tritium Pro

duction (Continued)

Bellefonte 1 or Bellefonte 2

Fuel Fabrication

Not applicable for the reactor site.

Not applicable for the reactor site.

Not applicable for the reactor site.

Decontamination and Decommissioning

Not Applicable

Not Applicable

Yes. For ageneric discussion on impacts
from decontamination and
decommissioning see Section 5.2.5.

License Renewal

Yes. For ageneric discussion on impacts
from licensing renewa see Section 5.2.4.

Yes. For ageneric discussion on impacts
from licensing renewa see Section 5.2.4.

No

MEI = Maximally Exposed Offsite Individual

ISFSI = Independent Spent Fuel Storage Installation
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4. AFFECTED ENVIRONMENT

Chapter 4 describes the affected environment associated with the production of tritium in commercial light water reactors
(CLWRs). The chapter beginswith a brief introduction, followed by descriptions of the affected environment at each of
the alternative reactor sites being considered for tritium production.

4.1 INTRODUCTION

In accordance with Council on Environmental Quality regulations, the affected environment is “interpreted
comprehensively to include the natural and physical environment and the relationship of people with that
environment” (40 CFR 1508.14).

The descriptions of the affected environment provide bases for understanding the direct, indirect, and cumulative
effects of the dternatives. Thelocalities and characteristics of each potentially affected environmental resource
are described for each site. The scope of the discussions varies with each resource to ensure that all relevant
issues areincluded. Thelevel of detail in the description of each resource also varies with the expectation of a
potential impact to the resource. Resources expected to be impacted by the proposed action are discussed in more
detail than those resources that are not likely to be affected. For instance, the descriptions of land resources,
geology and soils, and archaeological and historic resources that are not expected to be impacted because of
limited, if any, construction activities are less detailed. On the other hand, ambient conditions are described in
greater detail for air and water resources that could be affected by the plant’ s intake and discharges at each site.
This information serves as a basis for analyzing key air and water quality parameters to obtain results that can
be compared with regulatory standards.

Socioeconomic conditions are described for the counties and communities that could be affected by regional
population changes associated with the proposed program. The affected environment discussions include
projections of regiona growth and related socioeconomic indicators. Each region is large enough to encompass
any growth related to direct project employment, as well as any secondary jobs that may be created by the
program. As for other environmental resources, the level of detail is commensurate with the expected
socioeconomic impact from the proposed action. For the currently operating units, only the socioeconomic
impacts associated with incremental, tritium-related changes to the plants are considered. This environmental
impact statement (EIS) provides less detail concerning current conditions for the operating units, Watts Bar
Nuclear Plant Unit 1 (Watts Bar 1) and Sequoyah Nuclear Plant Units 1 and 2 (Sequoyah 1 and Sequoyah 2).
However, more detall is provided for the partidly constructed Bellefonte Nuclear Plant Units 1 and 2 (Bellefonte
1 and Bellefonte 2).

In addition to the natural and human environmenta resources discussed above, the affected environment sections
include a number of issues related to the ongoing activities at each site. These issuesinvolve effluents from
facility operations, waste and spent nuclear fuel management, and radiological and hazardous impacts during
normal operation and from potentia accidents.
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4.2 AFFECTED ENVIRONMENT
4.2.1 Watts Bar Nuclear Plant, Unit 1

As discussed in Section 3.2.5, one of the reactor options under consideration is the irradiation of
tritium-producing burnable absorber rods (TPBARS) at the Watts Bar 1. This option is based on the assumption
that Watts Bar 1 would operate at itslicensed full power output for the generation of electricity, with no reduced
operability attributable to the production of tritium. The tritium production activity would be considered a
secondary mission of the unit.

Preliminary construction of Watts Bar 1 started in spring 1973 (TVA 1995a). The major construction e ements
were largely completed by 1985. From 1985 to 1992, Watts Bar 1 underwent extensive reviews and
modifications. Construction work was put on hold in December 1990. Work was resumed in November 1991
and, after extensive site review, the U.S. Nuclear Regulatory Commission (NRC) gave the site permission to
resume full construction activitiesin May 1992. Watts Bar 1 was granted a full power operating license on
February 7, 1996, and began commercia operationin May 1996. In October 1997, four lead test assemblies (fuel
assemblies containing TPBARS) were inserted in the Watts Bar 1 reactor core in a demonstration to provide
confidence to regulators and confirm that tritium production in a CLWR is both technically reasonable and safe.
The status and results of this demonstration are described in Section 1.5.1.2.

Watts Bar 1 is described briefly in Section 3.2.5.1. Detailed descriptions of the site, buildings, structures,
systems, and operations are provided in the licensing and environmental documents for the plant, which are listed
below.

TVA (Tennessee Valey Authority), Watts Bar Nuclear Plant, Final Safety Analysis Report, through
Amendment 91, Chattanooga, Tennessee, October (TVA 1995c)

NRC (U.S. Nuclear Regulatory Commission, Office of Nuclear Regulatory Regulation), Final Environmental
Statement Related to the Operation of Watts Bar Nuclear Plant, Units 1 and 2, Tennessee Valley Authority
1995, NUREG-0498, Supplement No. 1, Docket Nos. 50-390 and 50-391, April (NRC 1995b)

NRC (U.S. Nuclear Regulatory Commission, Office of Nuclear Reactor Regulation), Final Environmental
Statement Related to Operation of Watts Bar Nuclear Plant Unit Nos. 1 and 2, Tennessee Valley Authority
1978, NUREG-0498, Docket Nos 50-390 and 50-391, December (NRC 1978)

Theregiona and local climatology and meteorology of the Watts Bar 1 site described in the Final Environmental
Statement Related to Operation of Watts Bar Nuclear Plant Units 1 and 2 (NRC 1978) was re-evaluated in
1995 (NRC 1995b) with consideration of additiond data accumulated in the intervening years. It was determined
that the records used for the 1978 Final Environmental Statement provide an adequate representation of regional
climatic conditions. This information was updated with the inclusion of more recent climatological and
meteorological datafor Chattanooga, Tennessee.

Thefollowing sections describe the affected environment at the Watts Bar 1 site for land resources, air quality,
noise, water resources, geology and soils, ecology, cultural resources, and socioeconomics. In addition, the
radiation and hazardous chemical environment, the waste management conditions, and spent nuclear fuel
considerations at Watts Bar 1 are described.
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4.2.1.1 Land Resources
Land Use

Watts Bar 1isinthe Watts Bar Reservation in Rhea County, Tennessee, approximately 80 kilometers (50 miles)
northeast of Chattanooga, Tennessee, 50 kilometers (31 miles) north northeast of the Sequoyah Nuclear Plant
ste(TVA 1995¢). Thelocation of thesiteisshown on Figure 4-1. The Watts Bar Reservation on which Watts
Bar 1lislocated isa 716-hectare (1,770-acre) area on the west bank of the Chickamauga Reservoir. Watts Bar
1 is on the Tennessee River at River Mile 528 (River Mile refers to the distance along the Tennessee River
measured from its mouth). The sitelayout isshown on Figure 4-2. The Watts Bar Nuclear Plant siteis already
dedicated to power generation.

Theregion of influence for land use includes lands within 3.2 kilometers (2 miles) of the Watts Bar Reservation.
Land usesin the vicinity of Watts Bar 1 are classified asindustrial, agricultural, forest, and recreational. The
reservation that enclosesthe Watts Bar 1 siteis maintained by the Tennessee Valley Authority (TVA) for the U.S.
Government. In addition to Watts Bar 1, the reservation contains the Watts Bar Steam Plant, which has not
operated since 1983 and has been deleted from the air emission permit for the area; the Watts Bar Dam and
Hydroelectric Plant; the TVA Central Maintenance Facility; and the Watts Bar Resort Area (TVA 1995c¢).

Industry
The only sgnificant industrial facility in the vicinity of Watts Bar, even though it is not operating at the present

time, isthe Watts Bar Steam Plant, a 240-megawatt coal-fired power plant that was shut down and placed in
standby mode by TVA in 1983.

Agriculture

Thetotal areaof Rhea County and nearby Meigs County is approximately 1,290 square kilometers (498 square
miles), of which about 34 percent, or 440 square kilometers (170 square miles), is unforested and used for
agriculture (GISP 1998d, GISP 1998¢e).

Forest

Forests in the two-county area amount to 84,800 hectares (209,500 acres). They tend to be scattered along
narrow ridges. Approximately 14 percent of forested land consists of Virginiaand loblolly pine. Hardwood
forests, chiefly of the oak-hickory type, cover 66 percent of the forested land. The remainder supports mixtures
of pine, cedar, and hardwoods (DOA 1998a, DOA 1998h).

Recreation

The Watts Bar Reservation and the adjacent Watts Bar Resort are major recreation attractions in the immediate
vicinity of theplant. In general, the Watts Bar and Chickamauga Reservoirs attract a high level of water-based
recreation. The peak usagetimeis April 15 through October 15 (TVA 1971). Demand for recreation resultsin
alarge influx of daytime and overnight users.

Nature Reserves

The Hiwassee Waterfowl Refuge, Ocoee Wildlife Management Area, and the Y ellow Creek Wildlife Management
Area are located within 64 kilometers (40 miles) of the Watts Bar Reservation. There are three
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Figure 4-1 Location of Watts Bar Nuclear Plant Site
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Figure 4-2 Watts Bar Nuclear Plant Site
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state forests and one nationa forest within 48 kilometers (30 miles) of the site: Falls Creek State Park and Forest,
Bledsoe State Forest, Mt. Roosevelt State Forest, and the Cherokee National Forest.

Visual Resources

Theregion of influencefor visua resourcesindudes those lands from which the siteisvisible. The major visual
elements of the plant already exist, including the cooling towers, containment structures, turbine building, and
the transmission lines. Views of Watts Bar 1 from passing river traffic on the Tennessee River are partialy
screened by the wooded areaeast of the plant. Distant glimpses of the plant site can be seen from the coves and
hollows along theriver, as well as from various area roads such as State Route 68 (TVA 1995c¢).

Based on the Bureau of Land Management Visual Resource Management method, the existing landscape at the
site would be classified as Class 3 or 4. Class 3 includes areas where there has been a moderate change in the
landscape and these changes may attract attention, but do not dominate the view of the casual observer. Class
4 includes areas where mgjor modifications to the character of the landscape have occurred. These changes may
be both dominant features of the view and the major focus of viewer attention (DOI 1986a).

During operation of Watts Bar 1, the vapor plume associated with the cooling towers can be visible up to
16 kilometers (10 miles) away. The plume length and frequency of occurrence varies with atmospheric
conditions, being most visible during cooler months and after the passage of weather fronts. Plumeswould be
lessvisible during the summer months, when hazy conditions persist and morning fog is more common. Vapor
plumes are visible at times from nearby residential areas, State Route 68, and other nearby roads (TVA 1972).

4.2.1.2 Noise

The most common measure of environmental noise impact is the day-night average sound level. The day-night
average sound level is a 24-hour sound level with a 10-dBA penalty added to sound levels between 10:00 p.m.
and 7:00 am. to account for increased annoyance due to noise during nighttime hours. The U.S. Environmental
Protection Agency (EPA) has developed noiseleve guiddinesfor different land-use classifications based on day-
night average and equivalent sound levels. The U.S. Department of Housing and Urban Development has
established noise impact guiddines for residential areas based on day-night average sound levels. Some states
and locdlities have established noise control regulations or zoning ordinances that specify acceptable noise levels
by land-use category. The State of Tennessee has not developed a noise regulation that specifies the numerical
community noise levelsthat are acceptable.

For the purpose of this document, a day-night average sound level of 65 dBA is thelevel below which noise levels
would be considered acceptable for residential land and outdoor recreational uses. Estimated sound levels at the
three residences nearest the site boundary at distances between 900 meters (3,000 feet) to 1,800 meters (6,000
feet) from the transformers and cooling towers, including the noise from the plant and background noise, are
between day-night average sound levels of 53 and 63 dBA. Intermittent sound levels at these locations range
from 84 to 103 dBA asaresult of operating air-blast circuit breakers and steam venting (NRC 1995b). Generally
the noise levels at these residences are below a day-night average sound level of 65 dBA and are considered
acceptable. Watts Bar 1isalicensed, operating nuclear power reactor. Testing of the emergency warning siren
system occurson aregular basis and results in outdoor noise levels of about 60 dBA in areas within aradius of
about 16 kilometers (10 miles) of the site. TVA typically tests siren systems on a given day of the month at noon.
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4.2.1.3 Air Quality

Watts Bar 1 islocated in the Eastern Tennessee/Southwestern Virginia Interstate Air Quality Control Region.
Basdine air quality datafor the Watts Bar Site has been collected since 1969, prior to the start of construction
of Watts Bar 1. Ambient concentrations of criteria pollutants, determined by measuring air quality in the vicinity
of Watts Bar 1, are shown in Table 4-1 with the applicable National Ambient Air Quality Standards and
Tennessee State Ambient Air Quality Standards.

Table 4-1 Comparison of Baseline Watts Bar 1 Ambient Air Concentrations
with Most Stringent Applicable Regulations and Guidelines

Most Stringent Regulation Baseline Concentration

Criteria Pollutant Averaging Time or Guideline? (ug/m?®) (ng/m?3)°
Carbon monoxide 8-hour 10,000¢ 1,270
1-hour 40,000° 1,270
Lead Caendar quarter 15¢ 0.03
Nitrogen dioxide Annual 100°¢ 26.3
Ozone 8-hour 157 ¢ e
(4th highest, averaged over 3 years)
Particul ate matterd PM,,
Annual (3-year average) 50°¢ 20.3
24-hour (interim) 150°¢ 39
24-hour 99th percentile (3-year 150°¢ 35
average)
PM_5
Annual (3-year average) 15° f
24-hour (98th percentile 65° f
average over 3-years)
Sulfur dioxide Annual 80° 10.5
24-hour 365° 65.5
3-hour 1,300°¢ 204

Other Regulated Pollutants

Gaseous fluoride (as 30-day 129 h
hydrogen fluoride) 7-day 1.6° h
24-hour 2.9 h
12-hour 3.7 h
8-hour 2509 h
Total suspended 24-hour 1509 39
particulates (TSP)

2 The more stringent of Federal and state standards are presented if both exist for the averaging time. Tennessee State and National
Ambient Air Qudity Standards are the same for the criteria pollutants. The National Ambient Air Quality Standards (40 CFR 50), other
than those for ozone, particulate matter, lead, and those based on annual averages, are not to be exceeded more than once per year. The
1-hour ozone standard is attained when the expected number of days per year with maximum hourly average concentrations above the
gandardis inment areas. The 8-hour ozone standard is attained when the 3-year
average of the annua fourth-highest daily maximum 8-hour average concentration isless than or equal to 157 pg/m?®. Theinterim 24-
hour PM , standard is attained when the expected number of days with a 24-hour average concentration above the standard is
Theannud arithmetic mean particulate matter standard is attained when the expected annual arithmetic mean concentration isless than
or equal to the standard.

®  Based on ambient air quality monitoring dataat a Loudon County location for 1996 and 1997 except for lead that is from the Rockwood
monitor in Roane County (1996) and PM,, from Bradley County (1994 and 1995). Concentrations shown are maximums for the
averaging period.

¢ Federal standard.
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4 EPA recently revised the ambient air quality standards for particulate matter and ozone. The new standards, finalized on July 18, 1997,
change the ozone primary and secondary standards from a 1-hour concentration of 235 pug/m? (0.12 ppm) to an 8-hour concentration
of 157 ug/m?*(0.08 ppm). During atransition period while states are devel oping state implementation plan revisions for attaining and
maintaining these standards the 1-hour ozone standard would continue to apply in nonattainment areas (62 FR 38855). For particulate
matter, the current PM , (particulate matter size less than or equal to 10 micrometers) annual standard is retained and two PM,, ¢
(particulate matter size lessthan or equal to 2.5 micrometers) standards are added. These standards are set at 15 pg/m? for the 3-year
annud average arithmetic mean based on community-oriented monitors and 65 pg/m? for the 3-year average of the 98th percentile of
24-hour concentrations at population-oriented monitors. The current 24-hour PM ,, standard is revised to be based on the 3-year average
of the 99th percentile of 24-hour concentrations. The existing PM,, standards would continue to apply in the interim period (62 FR
38652).

¢ Thereisinsufficient data to compare to the 8-hour standard for ozone.

f Compliance with the new PM, ; standards was not evaluated since current emissions data for PM,, ; are not available.

9 State standard.

" No local monitoring datais available for gaseous fluoride.

' PM,,valueispresented and would underestimate the TSP concentration. No monitoring data available for total suspended particul ates.

Source: 62 FR 38855, 62 FR 38652, TN DEC 1994, TVA 1998a

Theareain which Watts Bar 1 islocated isdesignated by EPA as an attainment area with respect to the National
Ambient Air Quality Standards for criteria pollutants (40 CFR 81). For locationsthat are in an attainment area
for criteria pollutants, prevention of significant deterioration regulations limit pollutant emissions from new
sources and establish allowable increments of pollutant concentrations. Class | areas include national wilderness
aress, memorid parkslarger than 2,020 hectares (5,000 acres), national parks larger than 2,340 hectares (6,000
acres), and any areas redesignated as Class I. The Class | areas closest to Watts Bar 1 are the Joyce
Kilmer—Slickrock Nationa Wilderness Areaand the Great Smoky Mountains National Park. These Class| areas
are located approximately 80 kilometers (50 miles) from Watts Bar 1 (TVA 1998e).

Sources of criterianonradiologicd air pollutant emissions at Watts Bar 1 include five diesel-powered emergency
generators, two diesdl generators for security power and fire protection pumps; site and employee vehicles; two
auxiliary bailers; two natural-draft cooling towers; alube oil system; two fixed-roof, No. 2 fuel ail storage tanks;
apaint shop; and asandblast shop. Small quantities of toxic chemicals and metals are emitted from testing and
operation of the diesel fuel-fired equipment, resulting in contributions to offsite concentrations of less than
0.0001 percent of the threshold limit value of any of these pollutants. One-tenth of the threshold limit value often
is used as a guideline in identifying pollutants that may be of concern and should be evaluated in more detail.
Ozoneis produced by coronadischarge (ionization of air) in the operation of transmission lines and substations,
particularly e the higher voltages, and by operation of electrical equipment such as motors and generators. TVA
minimizes corona discharges by optimizing, to the extent practicable, the design and construction of its
transmission facilities (TVA 1997c¢).

The calculated concentrations of carbon monoxide, nitrogen dioxide, particulate matter, and sulfur dioxide from
operation of the auxiliary steam boilers are two or more orders of magnitude bel ow the ambient standards shown
in Table4-1 (NRC 1995b). Compliance with the new PM,, . standards was not eval uated since current emissions
data for PM, . are not available. When the calculated concentrations from onsite sources are combined with
concentrations from offsite sources, the ambient air quality standards for carbon monoxide, nitrogen oxide
compounds, particulate matter, and sulfur dioxide continue to be met.

The occurrence of visible plumes has been evaluated for Watts Bar 1. Naturally occurring fog with visibility
egual to or less than 0.4 kilometer (0.25 mile) occurs in the vicinity of Watts Bar 1 about 35 days per year
(TVA 1995¢). Occurrences of the plume descending to the ground or causing localized surface fogging are
expected to be rare. Some localized fog may occur on rare occasions on top of Walden Ridge, about
13 kilometers (8 miles) to the west-northwest (TVA 1995c).
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Gaseous Radioactive Emissions
Watts Bar 1 has three primary sources of gaseous radioactive emissions:
Discharges from the gaseous waste management system

Discharges associated with the exhaust of noncondensable gases in the main condenser if aprimary to
secondary leak exists

Radioactive gaseous discharges from the building ventilation exhaust, including the reactor building,
reactor auxiliary building, and fuel-handling building

The gaseous waste management system collects fission product gases (mainly noble gases) that accumulate in
the primary coolant. A portion of the primary coolant is continually diverted to the primary coolant purification,
volume, and chemica control system to remove contaminants and adjust the chemistry and volume.
Noncondensable gases are stripped and sent to the gaseous waste management system, a series of gas storage
tanks where the extended holdup time allows short half-life radioactive gases to decay, leaving only a small
guantity of long half-life radionuclides to be released to the atmosphere. The annual gaseous radioactive
emissions from Watts Bar 1 normal operation are shown in Table 4-2.

Table 4-2 Annual Radioactive Gaseous Emissions at Watts Bar 1

Emission Quantity
Fission gases 2825 Ci
Tritium 5.6 Ci

Source: TVA 1998e.

Meteorology and Climatology

Theregiona and locd climatology and meteorology of the Watts Bar site, described in the Final Environmental
Statement Related to Operation of Watts Bar Nuclear Plant Units 1 and 2 (NRC 1978), was re-evaluated in
1995 (NRC 1995b) with consideration of additiond data accumulated in the intervening years. It was determined
that the records used for the 1978 Final Environmental Statement provide an adequate representation of regional
climatic conditions. Thisinformation has been updated with more recent data for Chattanooga, Tennessee.

Regional Climate

The Great Tennessee Valley, located between the Cumberland Plateau to the west and the Appal achian Mountains
to the east, isan area of complex local terrain. Thisresultsin localized variations in temperatures and winds.

Asawhole, the area experiences amoderate climate with cool wintersaveraging 1

than plateau areas to the west. In the winter, severe weather is rare. Snowfall is variable from year to year,
ranging from noneto heavy snowfall. Appreciable accumulations seldom last more than afew days. Occasional
ice storms may be severe enough to cause some damage.

The summer temperature rises to as high as 35

temperaturesby 5 rature determined from data recorded from
1961 to 1990 at the Chattanooga Airport is 15.2
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January is -2.2
(NOAA 1997a).

Precipitation is fairly uniform throughout the year. The average annua precipitation is approximately
133.5 centimeters (52.57 inches). Severe thunderstorms may result in hail and damaging winds. Prevailing
winds are from the south-southwest. The average annual wind speed is 1.82 meter per second (4.07 miles per
hour) (TVA 1995c).

Severe Weather

The current estimate of tornado strike probability at the Watts Bar site is 0.00018 per year (18 chances in
100,000 in a given year) with a recurrence interval of 5,400 years (NRC 1995b). The maximum sustained
windspeed reported in Chattanooga was 132 km/hr (82 mi/hr).

Thunderstorms occur on approximately 50 day/yr. Freezing precipitation occurs, on the average, every other year.
Air stagnation within the site areais expected to occur for about six days annually (TVA 1995c, TVA 1998¢).

Local Meteorological Conditions

Winds tend to be light. The direction of flow is up and down the Tennessee River Valley. Nighttime stable
atmospheric conditionswith light winds are driven by local conditions. Neutral atmospheric stability conditions
are prevaent during the transition between day and night. The frequencies of cam winds during extremely
unstable atmospheric conditions (stability classes A and B) are lower than expected. Although unusual, this shift
in stability classisnot significant because it occurs infrequently and under conditions associated with relatively
good dispersion.

4.2.1.4 Water Resources
Surface Water

The Watts Bar Reservation is located on the Tennessee River at River Mile 528.0 at the northern end of the
Chickamauga Reservoir (TVA 1998¢). Chickamauga Reservoir is TVA’s sixth largest reservoir. The reservoir
is 95 kilometers (59 miles) long on the Tennessee River and 51 kilometers (32 miles) long on the Hiwassee River,
covering an area of 14,300 hectares (35,350 acres), with avolume of 775 million cubic meters (628,000 acre-
feet). Atthe Watts Bar 1 site, the reservoir is about 335 meters (1,100 feet) wide, with cross-sectional depths
ranging between 5.5 meters (18.0 feet) and 7.9 meters (26 feet).

The Tennessee River above Chattanooga is one of the most highly regulated rivers in the United States. The
TVA reservoir system is operated for flood control, navigation, and power generation, with flood control a prime
purpose. Particular emphasisis placed on protection of Chattanooga, 66 kilometers (41 miles) downstream from
the Watts Bar Site.

During the steam cycle, heat from the Watts Bar 1 turbine is released when the steam passes through a condenser
cooled with recirculated water from the Tennessee River. Thiswater is cooled by passing it through a natural-
draft evaporative cooling tower. Although the system is designated as a closed type, makeup water from the
Tennessee River is needed to replace water losses from evaporation, drift, and blowdown.

At full power, the temperature of the water flowing through the condenser is raised by approximately 20

(36 n (66,600 gal/min of water iswithdrawn from the Tennessee River to make up for
water lost in the cooling system. Blowdown from the natural-draft cooling tower is discharged into the river at
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a normal rate of 125,600 I/min (33,200 gal/min). “Blowdown” is a maintenance process to remove excess
dissolved solids |eft after the water evaporates.

Onthe Watts Bar 1 Site, two temporary chemical holding ponds are available for use to retain and treat chemicals
from theturbine building. The smaller pond islined and holds 3,800 cubic meters (1 million gallons). The larger,
unlined pond has avolume of 19,000 cubic meters (5 million gallons). The ponds discharge via outfall pipe 103
to thelarge outdoor holding pond. Thisdischargeis monitored in accordance with the plant’s National Pollutant
Discharge Elimination System (NPDES) State of Tennessee 1993 Permit (NRC 1995h).

Blowdown from the natural-draft cooling towersis routed to a multiport diffuser system (outfall pipe 101) inthe
main channd of the Tennessee River a River Mile 527.9 in accordance with the NPDES Permit. Makeup water
and other water supply requirements are taken from an intake channel and pumping station at Tennessee River
Mile528. When thereislow flow from the Watts Bar Dam, cooling tower blowdown is routed to a holding pond.
The maximum intake pumping flow rate is approximately 4.5 m*/s (160 ft3/s) (TVA 1997b). At thisflow, the
diffuser exit jet velocity would be 2 m/s (6.6 ft/s). The discharge temperature varies depending on the cooling
tower performance, which isafunction of the ambient air temperature, from 5

(91 in July. With a35

difference between the discharge and the river temperature varies from -5.8

t022.3

TVA has completed an environmental assessment of a proposed modification to Watts Bar 1 called the
supplemental condenser cooling water project (TVA 1997g). Asprevioudy discussed, the Watts Bar 1 condenser
circulating cooling water system uses a natural-draft cooling tower to reject waste heat from the steam cycle. The
cooling capability of the tower is significantly affected by site meteorological conditions. As the ambient
temperatures become higher, the tower-cooled water temperature also increases. The warmer water from the
tower results in a decrease in the net megawatt-electric power output of Watts Bar 1 due to an increase in the
condenser backpressure above the optimum design value. If the temperature of the water to the main condenser
could be reduced, the efficiency and output of Watts Bar 1 could be improved. Therefore, TVA investigated the
feasihility of supplementing cooling tower thermal performance by routing cooler water from upstream of the
Watts Bar Dam to mix with and lower the temperature of the water from the tower.

The proposed project would provide between 435,313 and 511,020 |/min (115,000 and 135,000 gal/min) from
the Watts Bar Reservoir to Watts Bar 1, depending on the pool elevation, to supplement the cooling capacity of
the existing cooling tower. The proposed project would use some of the existing structures and components at
the Watts Bar Fossil Plant to take advantage of the gravity flow and eiminate the need for new pumps. This
project would use the exigting intake structure at the Watts Bar Dam and most of the existing large diameter pipe
from the dam to the Watts Bar Fossil Plant to supply supplemental cooling water to Watts Bar 1. New pipe
between the Watts Bar Fossil Plant and the Watts Bar 1 cooling towers would be installed. The discharge
structure at the Watts Bar Fossil Plant would be integrated into the project.

The environmental assessment of this proposed supplemental condenser cooling water project for Watts Bar 1
concluded that the construction and operation of this system would have no significant adverse environmental
impacts with the appropriate implementation of the commitments delineated in the environmental assessment.
Special emphasis was placed on the therma discharge limits, and relevant analyses were performed to
demongtrate no significant therma impacts. TV A has not yet made a decision regarding the construction of this
proposed supplemental condenser cooling water system.
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Surface Water Quality

The Tennessee Department of Environment and Conservation classifies the streams and creeks of Tennessee
based on water quality, stream uses, and resident aguatic biota. Classifications are defined in the State of
Tennessee water quality standards. Monitoring data are presented in Table 4-3. Surface water quality
measurements made during the period of operation of Watts Bar 1, when compared with preoperational
monitoring values, show that Watts Bar 1 operations have no significant effect on surface water quality
(TVA 1997b).

Table 4-3 Summary of Surface Water Quality Monitoring in the Vicinity of the Watts Bar Site

Average Water Body
Parameter Unit of Measure Water Quality Criteria Concentration
Radiologica
Alpha (gross) pCi/l 15* 0.433
Beta (gross) pCi/l 50° 3.75
Tritium pCi/l 20,000° <300°
Nonradiological
Manganese mg/l 0.05¢ 0.060
Nitrate (as N) mg/I 10.02 0.253
Arsenic mg/I 0.05° 0.001
Barium mg/I 2.0° 0.142
Cadmium mg/l 0.005° 0.00014
Chromium mg/I 0.1° 0.0012
Lead mg/l 0.005° 0.0046
Mercury mg/I 0.002¢ 0.00021
pH pH units 6.0-9.0° 7.8

Nationa Primary Drinking Water Regulations (40 CFR 141).

Proposed National Primary Drinking Water Regulation.

Below lower limit of detection of 300 pCi/l

Nationa Secondary Drinking Water Regulations (40 CFR 143).

Tennessee General Water Quality Criteriafor Domestic Water Supply (TN DEC 1995)
Source: TVA 1998a, TVA 1998b, Tennessee 1998, TVA 1997b.

® o o T

Surface Water Use and Rights

There are 20 surface water users within 80 kilometers (50 miles) downstream of the Watts Bar 1 site; 6 are water
utility districtsand 14 areindustria users. The continued operation of the plant is not expected to affect surface
water use.

The Watts Bar 1 site can use a maximum of gpproximately 389,000 cubic meters (103 million gallons) of process
water per day. The average quantity of water flowing by the site is 66,270,000 cubic meters (17,500 million
gallons) per day. Under average flow conditions, Watts Bar 1 uses 0.6 percent of the total flow of the Tennessee
River (TVA 1997b).

The mgjor public water uses of the Chickamauga Reservoir are for water supplies and recreation. There are two
municipal drinking water intakes downstream from the Watts Bar Site on the Chickamauga Lake. The closest
downstream public water supply is Dayton, Tennessee, 39 kilometers (24.2 miles) downstream, which serves
6,900 people.
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In Tennesseg, the State' s water rights laws are codified in the Water Quality Control Act. In effect, the water
rightsare smilar to riparian rights in that the designated usage of awater body cannot be impaired. In order to
construct intake structures for the purpose of withdrawing water from available supplies, U.S. Army Corps of
Engineersand TV A permits are required.

Liquid Chemical and Radioactive Effluents

The radionuclide contaminants in the primary coolant are the source of liquid radioactive waste at Watts Bar 1.
Liquid radioactive wastes vary considerably in compaosition. They may include nonradioactive contaminants and
chemical constituents depending on the history and collection point of the liquid. Each source of liquid waste
receives an individua degree and type of treatment before storage for reuse or discharge to the environment under
the Watts Bar 1 NPDES permit. To increasethe efficiency of waste processing, wastes of similar characteristics
are grouped together before treatment. The Watts Bar 1 liquid effluents to the environment during normal
operation are shown in Table 4-4.

Table 4-4 Annual Chemical and Radioactive Liquid Effluents Released to the Environment
from Operation of Watts Bar 1

Materials Quantity
Chemicals 1,098,040 2 kg
Tritium 639°Ci
Other radionuclides 1.32°Cij
a8 TVA 1996a.
b TVA 1998e.

Floodplains and Flood Risk

At Watts Bar 1, the 100-year floodplain for the Tennessee River varies from elevation 212.3 meters (696.6 feet)
above mean sealevel at river mile 527.0 to elevation 212.6 meters (697.6 feet) at River Mile 529.0. The TVA
Flood Risk Profile eevation on the Tennessee River varies from devation 213.5 meters (700.5 feet) at River Mile
527.0 to evation 213.8 meters (701.5 fect) at River Mile 529.0. The Flood Risk Prafile is used to control flood
damageable development for TV A projects. At this location, the Flood Risk Profile elevation is based on the
500-year flood elevation (TVA 1998e).

The safety-related facilities, systems, and equipment are housed in structures that provide protection from
flooding for all flood conditions up to plant grade at 222 meters (728 feet). Rainfall floods exceeding this
elevation would require plant shutdown. The situation producing the maximum plant site flood level was
determined to be one of two events. (1) a sequence of March storms producing maximum precipitation on the
watershed above Chattanooga or (2) a sequence of March storms centered and producing maximum precipitation
in the basin to the west of the Appaachian Divide and above Chattanooga. Seismic and flood events could cause
dam failure surges above plant grade e evation 222 meters (728 feet). Flood waves from landslides into upstream
reservoirs required no special analysis (TVA 1995c).

Groundwater
Groundwater at Watts Bar 1 is derived principally from infiltration of local precipitation and from lateral

underflow from the area north of the plant site. All groundwater flow from the site is to Chickamauga L ake,
gther directly or viaYdlow Creek. The plant site islocated above the Conasauga Shale, a formation made up
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of about 84 percent shale and 16 percent limestone. The shales and limestones are essentially imperviousto
water, and the mgjority of the groundwater flows through the terrace deposits overlying bedrock.

Groundwater Quality

Preoperational monitoring of groundwater was performed by analyzing data from six wells tapped into the
Conasauga Shale aquifer to verify that the flow gradient was toward the Chickamauga Reservoir. The operational
groundwater monitoring program uses two wells in the Conasauga Shale aguifer: one upgradient and one
downgradient of the plant. Quarterly samples are taken to monitor for the consistency of groundwater
constituents (NRC 1995h).

Groundwater Availability, Use, and Rights

Potable water for plant useis obtained from the Watts Bar Utility District. The utility district’s water is obtained
from three wells located 4 kilometers (2.5 miles) northwest of the plant (TVA 1995c). Single family wells are
common in adjacent rural areas not served by the public water supply system. Industrial and drinking water
suppliesin the area are primarily taken from surface water sources.

Groundwater rights in the State of Tennessee are traditionally associated with the Reasonable Use Doctrine.
Under thisdoctrine, landowners can withdraw groundwater to the extent that they exercise their rights reasonably
in relation to the similar rights of others.

4.2.1.5 Geology and Soils
Geology

The Watts Bar 1 site is located in the Tennessee Section of the Valley and Ridge Province of the Appalachian
Highlands (TVA 1995c). Thedigtinguishing geologica feature of the province is the series of folded and faulted
mountains and valleys that overlie Paleozoic sedimentary formations totaling 12.2 kilometers (40,000 feet) in
thickness. The plant is located on aluvia terrace deposits on a bend of the Tennessee River. Below these
depositsliesthe Middle Cambrian Conasauga, a shale formation of 84 percent shale and interbedded limestone.
The shales and limestones are generally low permeability formations. The magjority of the groundwater flows
through the terrace deposits overlying the bedrock.

The controlling feature of the geologic structure at the site is the Kingston thrust fault that devel oped 250 million
yearsago. Thefault has been inactive for many millions of years, and recurrence of movement is not expected.
The fault lies to the northwest of the site area and is not involved in the foundation of any of the major plant
structures (TVA 1995c).

Seismology

Waitts Bar 1 was designed based on the largest historic earthquake to occur in the Southern Appalachian Tectonic
Province—the 1897 Giles County, Virginia, earthquake (Intensity: Modified Mercalli V111 and Richter magnitude
of 6to 7). The safe-shutdown earthquake for the plant has been established at a maximum horizontal acceleration
of 0.18g (g = accderation due to gravity) and a simultaneous maximum vertical acceleration of 0.12g
(TVA 1995¢). The*“safe-shutdown earthquake’ is defined as the earthquake that produces the maximum ground
vibration for which the reactor coolant pressure boundary, the capability to shut down the reactor and maintain
it in the shutdown mode, and the capability to prevent or mitigate the consequences of accidents that could result
in potential offsite exposures comparable to the guideline exposures—are designed to remain functional
(10 CFR 100, Appendix A).
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Soils

Extensive eval uation was made of the soils on the Watts Bar 1 site, and foundation requirements were devised
for dl of the plant structures related to the specific location and safety classification of each. The unconsolidated
deposits overlying bedrock were primarily aluvid deposits consisting of fine grained, finely sorted soils and clays
with micaceous sand and some quartz gravel. The general requirements for Safety Category | structuresinvolved
use of in-situ soil, compacted granular fill, or in-situ rock as foundation material (TVA 1995c).

4.2.1.6 Ecological Resources
Terrestrial Resources

The Watts Bar Reservation is located within the Ridge and Valley Physiographic Province. This provincelies
between the Blue Ridge Mountains and the Cumberland Plateau and is characterized by prominent, northwest
trending ridges and adjacent valleys. The Tennessee River flows through this province, roughly paralleling the
aignment of the valleys. The Watts Bar 1 Siteislocated in an area heavily impacted by agricultural activities.
The sitewas further dtered during its conversion to an industrial site. Terrestrial biological communities outside
theimmediate plant area have not been substantially impacted by the existing power plant. No areas onsite are
identified as critical areas for terrestrial plant and animal species protected under state or Federal laws.

Terrestrial Wildlife

The Watts Bar 1 site vicinity, as aresult of exclusion control, serves the function of an informal preserve and
continuesto support avariety of terrestrial plant and animal communities. No further expansion of the current
operations areais anticipated. Game speciesin the vicinity of the site include white-tailed deer, gray squirrel,
raccoon, wild turkey, ruffed grouse, cottontail rabbit, and bobwhite quail. Good squirrel populations occur in
large stands of hardwoods, while raccoons and rabbits are most common in the wide, rolling valleys between the
ridges.

The mixture of forest and open vegetative types of terrain, and the large degree of openness within the forest
provide an abundance of niches favoring a diverse bird population. The diverse habitat sites surrounding the
plant site support varied and abundant popul ations of snakes, frogs, salamanders, and other reptiles.

Wetlands

Potential wetland areas identified in the vicinity of the Watts Bar 1 site are: (1) palustrine, bottom land
hardwood, deciduous temporarily flooded, and (2) fringe wetlands. They are indicated in Figure 4-3
(TVA 1994b).

Aquatic Resources

The Watts Bar 1 Site (at Tennessee River Mile 528.0) is in the riverine portion of Chickamauga Reservoir,
approximately 3.2 kilometers (2 miles) downstream of Watts Bar Dam. The quality of the water at the Watts
Bar 1 intake was generaly satisfactory, but negatively influenced, particularly in summer and fall, by water
releases from Watts Bar Reservoir, 3.2 kilometers (2 miles) upstream. Water standing at the face (the forebay)
of the Watts Bar Dam becomes stratified, particularly in warmer weather, and consequently becomes oxygen
deficient. In 1996, an aerator wasingtdled in the forebay of the Watts Bar Reservoir to reduce stratification and
provide higher dissolved oxygen levelsin reservoir releases.
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Figure 4-3 National Wetlands Inventory Map of Watts Bar Nuclear Plant Site Vicinity
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Watts Bar 1 began commercia generation on May 27, 1996, and operated at an 84 percent capacity factor
through itsfirst cycle. Trends and similarities noted during preoperational monitoring, and comparisons with
operational data, were used to determine potentia plant-induced effects to aquatic communities and water quality.

Plankton

Evaluation of the entrainment of icthyoplankton (fish eggs and larvae) during the first year of operation of Watts
Bar 1 reveded the presence of only afew varieties and at low densities (TVA 1997d). Eggs and larvae passing
the Watts Bar 1 water intake are primarily spawned in the Watts Bar Reservoir and exposed to passage through
the hydrodectric generation turbines at Watts Bar Dam. Very few eggs or larvae of species known to spawnin
tallwaters (downstream side of the dam) were collected, indicating that most spawning in Chickamauga Reservoir
occurs downstream of the Watts Bar Site (TVA 1997d). The entrainment of eggs and larvae by WattsBar 1is
characterized as extremdy low (counts of 449 and 267 during the period sampled). These low-levelsare largely
attributed to the low use of water (0.6 percent) passing the plant (TVA 1997h).

Fish Communities

Fish community sampling results after Watts Bar 1 began operation were found to be consistent with the
preoperational results (TVA 1997d). The dight differences were attributed to the difference in the sample design.
The 1977-1985 datawas collected on a monthly basis throughout the year and 1990-1995 data being collected
only once during the fall of each year. Important species evauated in the comparison of preoperational and
operational conditions were largemouth bass, spotted bass, redear sunfish, white bass, emerald shiner, common
carp, brook silversides, log perch, bluegill, smallmouth bass, spotted sucker, and yellow bass.

Results of thefirst year's monitoring compared with preoperational data indicate that operation of Watts Bar 1
has not adversaly impacted the tailwater fish population below Watts Bar Dam. Fish impingement on the Watts
Bar 1 water intake traveling screens was virtually nonexistent.

Aguatic Macrophytes

Aquatic plants in the Watts Bar Reservoir covered 0.04 sguare kilometer (10 acres) during the late 1970s.
Coverage increased to about 2.8 square kilometers during the 1980s but decreased back to the 1970s levels by
the early 1990s. An extended drought in the mid- to late 1980s enhanced conditions for growth of aguatic
macrophytes. A returnto more normal rainfal and runoff conditions resulted in areturn to early 1980s densities.
Eurasian watermilfoil Myriophyllum spicatum and spiny-leafed naiad Najas minor remain the dominant species.
Populations of aguatic macrophyte species in the Chickamauga Reservoir fluctuated similarly over the same
period, primarily in response to river flow conditions (NRC 1995b).

Mussel and Clam Communities

The Tennessee River downstream from Watts Bar Dam is inhabited by a relatively diverse native mussel
community. Sampling conducted several times during the last 14 years indicates that 31 species are present;
however, the 5 most abundant species account for 90 percent of thetotal. Many of the mussels present in this
part of the Tennessee River are quite old, and most species may not have reproduced successfully in the last 30
or moreyears. The long-term trend isareduction in abundance and species richness (TVA 1997b; NRC 1995h).

The 16-kilometer (9.9-mile) reach of the Tennessee River from Watts Bar Dam (Tennessee River Mile 529.9)

downstream to Hunter Shod (Tennessee River Mile 520.0) has been designated a mollusk sanctuary by the State
of Tennessee. While commercial harvest of musseals is prohibited within the sanctuary, the age and species
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composition of the surviving mussel stocks in this river reach do not support any commercia harvest, even
outside of the sanctuary (NRC 1995b).

In addition to the native mussdls, this part of the Tennessee River isinhabited by alarge population of the Asiatic
cdam Corbicula fluminea and an increasing population of the zebra mussel Dreissena polymorpha. The Asiatic
clam has been present in the Watts Bar Dam tailwater for at least 25 years, but the zebra mussel wasfirst found
therein 1993 (TVA 1997b).

Threatened and Endangered Species

Severd terrestrial and aguatic species that occur in the vicinity of the Watts Bar 1 site are listed as endangered
or threatened by the U.S. Fish and Wildlife Service and/or state agenciesin Tennessee (Table 4-5). The status
and biology of federdly listed speciesin the vicinity of the Watts Bar site was described in detail in the Biological
Assessment included in the 1995 NRC Final EIS (NRC 1995b), which isincorporated here by reference. More
current information on the status of the federally listed species is included, where available, in the following
discussion.

Table 4-5 Listed Threatened or Endangered Species Potentially On or Near the Watts Bar Site

Common Name Scientific Name Federal State
Mollusks
Dromedary Pearlymussel Dromus dromas Endangered Endangered
Pink Mucket Lampsilis abrupta/Lampsilis Endangered Endangered
orbiculata
Rough Pigtoe Pleurobema Plenum Endangered Endangered
Fanshell Cyprogenia stegaria Endangered Endangered
Fish
Blue Sucker Cyprogenia stegaria a Threatened
Snail Darter Percina tanasi Threatened Threatened
Amphibians
Eastern Hellbender Cryptobranchus a. a NMGT®
alleganiensis
Birds
Bald Eagle Haliaeetus leucocephalus Threatened Threatened
Osprey Pandion haliaetus a Threatened
Mammals
Gray Bat Myotis grisescens Endangered Endangered
2 Not listed.

®  NMGT = In Need of Management
Source: NRC 1995b, TVA 19983, Tennessee 1994, DOI 1998a.

Plants

No federally or state-listed plants are known to occur on or in the immediate vicinity of the Watts Bar site.
Terrestrial Animals

Bald eagles, listed as threatened, visit the Watts Bar site during the winter where they roost on trees near the

reservoirsand foragefor fish. The nearest reported eagle nest is about 6.4 kilometers (4 miles) south-southwest
of the plant. This nest site was first used in 1994 and has been inactive since 1996. Gray bats roost in caves
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throughout the year and primarily feed over water on adult insects. The nearest cave in which gray bats have been
found islocated about 6 kilometers (3.7 miles) downstream from the Watts Bar site. Because of frequent human
vidtation, this caveisnot regularly occupied by bats. Gray bats have also been reported from three other caves
between 15 and 30 kilometers (10 and 20 miles) from the Watts Bar site. Only one of these three cavesis, at
present, regularly occupied by gray bats. Gray bats may also forage over the reservoir adjacent to and
downstream from the plant site.

The State of Tennessee lists the osprey as threatened. Ospreys feed primarily on fish and regularly occur along
the Tennessee River adjacent to the Watts Bar site (NRC 1995b). Ospreys have aso recently nested in the
immediate vicinity of Watts Bar Dam.

Aguatic Animals

Five aquatic species found in the Tennessee River near the Watts Bar site are on the Federal lists of endangered
or threatened wildlife. Four of these species are endangered musseals (dromedary pearlymussdl, pink mucket,
rough pigtoe, and fanshell) and the other species is a threatened fish (the snail darter). Of these species, only the
pink mucket and snail darter have been observed in this part of the river within the last decade. The State of
Tennessee has listed the blue sucker as a threatened species and the hellbender to be In Need of Management.
Both of these species have been observed only on rare occasions in the Watts Bar Dam tailwater (NRC 1995h).

Three other aguatic species, al federally listed as endangered, were found in preimpoundment surveys of nearby
portions of the Tennessee River. These species are the birdwing pearlymussel Conradilla caelata, white
wartyback pearlymussel, Plethobasus cicatricosus, and the Cumberland monkeyface pearlymussel, Quadrula
intermedia. They all inhabit gravel rifflesin medium to large rivers, and have not been found in the Watts Bar
tailwater or in Chickamauga Reservoir for 25 years.

4.2.1.7 Archaeological and Historic Resources

For the past 12,000 years, through changing climates and environmental conditions, the Tennessee River Valley
has attracted humans because of its system of water routes and its abundance of natural resources. Surveys of
theWatts Bar 1 site and vicinity have identified numerous archaeological resources (Schroedl 1978, Calabrese
1976). Datarecovery excavationswere undertaken in 1971. Other archaeological sites exist along the reservoir
shoreline downstream from the Watts Bar 1 site. However, it is important to note that no systematic
archaeological survey was conducted to identify buried sites that could be present in the area of potential effect.

No steslisted in the National Register of Historic Places are located at or near the Watts Bar 1 site. Sitesthat
are potentidly digiblefor liging in the National Register within the Watts Bar Reservation include the Watts Bar
Steam Plant and the Watts Bar Dam.

Construction of Watts Bar 1 is complete, and the reactor has operated since May 1996. The operation experience
to date indicates that there is no impact on archaeological or historic resources on or near the Watts Bar site.

4.2.1.8 Socioeconomics
Watts Bar 1 islocated near the town of Spring City, Rhea County, in eastern Tennessee. The precise location
islatitude 35 and longitude 84

(17 miles) northeast of Dayton, Tennessee, and 80 kilometers (50 miles) northeast of Chattanooga, Tennessee.
Highway accessto Spring City is via Route 27 and nearby Route 68. Route 27 links the town to Dayton (Rhea

4-19



Draft Environmental Impact Statement for the Production of Tritium in a Commercial Light Water Reactor

County seat) and Route 68, both to the south; to Chattanooga, to the southwest, and to Interstate Highway 40,
about 24 kilometers (15 miles) north. Route 68 links Spring City to Interstate Highway 75.

Demography

Theregion of influence had an estimated overal population of about 890,600 in 1990 (DOC 1992). The number
of householdsin the region of influence was about 343,000 in 1990; while the number of families, about 254,000.
Table 4-6 shows the population distribution by ethnic group in Spring City, Rhea County, and the Watts Bar
region of influence in 1990.

Table 4-6 General Demographic Characteristics of Spring City, Rhea County, and the Watts Bar 1
Region of Influence 1990

Demographic Measure Spring City Rhea County Region of Influence
Total population (1990) 2,199 24,344 890,617
Total population (1995/96, as noted) 2,381 (1996) 26,833 (1995) NA
Families (1990) 614 6,976 254,317
Households (1990) 867 9,128 343,067
Male (1990) 982 11,728 428,137
Female (1990) 1,217 12,616 462,480

Sources: DOC 1992, DOC 1998c.

For Spring City, the population increased approximately 8 percent from 1990 to 1996. Rhea County had an
estimated population of 26,833 in 1995, up from 24,344 in 1990 (Dayton/Rhea EDC 1998). The county is
projected to continue growing to apopulation of 30,000 in the year 2000, and 35,000 in 2010. Table 4-7 shows
generd demographic datafor Spring City, Rhea County, and the Watts Bar 1 region of influence. The Watts Bar
region of influence was defined as the area within 80 kilometers (50 miles) of the Watts Bar Nuclear Plant.

Figure 4-4 shows the racial and ethnic composition of the projected population residing in the affected area
projected for the year 2025. Datafor low-income households from the 1990 Census are presented on Figure 4-5.
Low-income households are those with incomes of 80 percent or lower than the median income for the counties.
Asindicated on thisfigure, approximately 40 percent of thetota households are low-income households (see also
Appendix G).
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Table 4-7 Population Distribution by Ethnic Group in Spring City, Rhea County, and the Watts Bar 1 Region of Influence

(1990 U.S. Census)

Spring City Rhea County Watts Bar Region of Influence
Percentage of
Ethnic Group or Subgroup Total Percentage of Percentage of
(U.S. Census Definitions) Population Population Population Total Population Population Total Population

White not of Hispanic origin 2,033 92.45 23,472 96.42 804,523 90.33
Black not of Hispanic origin 139 6.32 528 217 72,936 8.19
American Indian, Aleut, or Eskimo not of Hispanic origin 10 0.45 72 0.30 2,838 0.32
Asian or Pacific Iander not of Hispanic origin 8 0.36 33 0.14 4,527 0.51
Other race not of Hispanic origin 0 0.00 56 0.23 275 0.03
White of Hispanic origin 0 0.00 103 0.42 3,770 0.42
Black of Hispanic origin 0 0.00 4 0.02 163 0.02
American Indian, Aleut or Eskimo of Hispanic origin 0 0.00 12 0.05 84 0.01
Asian or Pacific Idander of Hispanic origin 0 0.00 0 0.00 81 0.01
Other race of Hispanic origin 9 0.41 64 0.26 1,421 0.16
Hispanic total 9 0.41 183 0.75 5,519 0.62
Total population (all ethnic groups) 2,199 100.00 24,344 100.00 890,617 100.00

Sources: DOC 1992, DOC 1998c.

Note 1: Sum of items may not add up to population total due to rounding error.
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Figure 4-4 Racial and Ethnic Composition of the Minority Population Residing Within
80 Kilometers (50 Miles) of Watts Bar 1 Projected for the Year 2025
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Watts Bar (1990)
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Income

Tota persona incomein Rhea County was $417 millionin 1996, up from $404 million in 1995 (DOC 1998a).
Comparable figures for neighboring Meigs County were $132 million in 1996 and $127 million in 1995. Per
capitaincomein Rhea County was $15,323 in 1996, up from $15,078 in 1995. Rhea and Meigs counties were
respectively ranked seventy-first and eighty-fourth in the State of Tennessee in terms of per capitaincomein
1996. Table 4-8 summarizesincome datafor Spring City and Rhea County.

Table 4-8 Income Data Summary for Spring City and Rhea County (1989)

Income Measure Spring City Rhea County
Per capitaincome $9,412 $9,333
Median household income $19,757 $19,915
Median family income $24,028 $23,789
Median housing value $41,300 $45,100

Source: DOC 1998c.

Community Services

Education, public safety, and health care were examined to determine the level of community services for the
region of influence.

Education

There are 418 schools with a capacity for 130,107 students within an 80-kilometer (50-mile) radius of the Watts
Bar 1 site. The average student-to-teacher ratio is approximately 17:1.

Public Safety

City, county, and state law enforcement agencies provide police protection to residents of the region of influence.
The average officer-to-population ratio is 1.3:1,000 persons. Fire protection services are provided by both paid
and volunteer firefighters. Theratio of firefightersto population is 0.6:1,000.

Health Care

Theregion of influence includes 34 hospitalswith atotal of 4,861 beds. All of the hospitals are operating below
capacity.

Local Transportation

The nearest land transportation route is State Route 68, about 1.6 kilometers (1 mile) north of the site. Other
surface roads in the Watts Bar 1 site vicinity are State Route 58, 4.8 kilometers (3 miles) southeast; State
Route 30, 9.7 kilometers (6 miles) south; U.S. Highway 27, 11.3 kilometers (7 miles) northwest; and Interstate
Highway 75, 12.9 kilometers (8 miles) southeast. A main line of the CNO& TP Railroad (Norfolk Southern
Corporation) passes about 11.3 kilometers (7 miles) west of the site. A TV A railroad spur connects with the main
lineand servesWeatts Bar 1. The spur from Spring City to the Watts Bar 1 site would require refurbishment prior
to use. On the site, several hundred feet of rail that have been removed would have to be replaced if rail spent
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fue shipping casks wereto be accommodated (TV A 19984). The Tennessee River is havigable past the site and
isused as amajor barge route (TVA 1995¢). These transportation routes are shown in Figure 4-6.

The major surface roads mentioned above and the network of local roads connecting with them adequately serve
the needs of the local communitiesand TVA employees at the Watts Bar 1 site.

4.2.1.9 Public and Occupational Health and Safety

Radiation Environment

Background radiation exposure to individualsin the vicinity of the Watts Bar siteis presented in Table 4-9. The
annual dosesto individuals from background radiation are expected to remain constant over time. Thus, any

incremental change in the total dose to the population would be a function only of a change in the size of the
population.

Table 4-9 Sources of Background Radiation Exposure to Individuals in the Vicinity of the
Watts Bar Site

Committed Effective Dose Equivalent
Source (mrem/yr)

Natural Background Radiation

Cosmic and cosmogenic radiation 28

External terrestrial radiation 28

In the body 39

Radon in homes (inhaled) 200
Total 295
Other Background Radiation

Release of radioactive material in natural gas, mining, ore processing, €etc. 5

Diagnostic x-rays and nuclear medicine 53

Air travel 0.28

Consumer and industria products 0.03
Total 355

Source: TVA 1998b.

Radionuclides released in emissions and effluents from Watts Bar 1 are a potential source of radiation exposure
to individuals in the vicinity of Watts Bar 1 and are additive to the background radiation values listed.
Caculations of radiation dosesto individuals and the population surrounding the plant were performed by TVA
using measurements from the various radiological monitoring points around the plant during operation in 1996,

as well as conservative assumptions regarding both individual and population exposure time. The doses are
presented in Table 4-10.

Radiation doses to the onsite worker include the background dose plus an additional dose from working in the
facility.
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Figure 4-6 Transportation Routes in the Vicinity of the Watts Bar Nuclear Plant Site
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Table 4-10 Annual Doses to the General Public during 1997 from Normal Operation at Watts
Bar 1, (Total Effective Dose Equivalent)

Airborne Releases Liquid Releases Total
Most Based on Most Based on Most Based on
Stringent Actual Stringent Actual Stringent Actual

Affected Environment Standard® Measurements Standard® Measurements | Standard? Measurements

Maximally exposed

offsiteindividual (mrem) S 0.036 3 0.25 2 0.29
Population within 80 None 0.068 None 0.44 None 0.51
kilometers (person-rem)

Average doseto an

individual within 80 None 0.000063 None 0.00042 None 0.00048

kilometers (mrem)©

2 Thedandardsfor individudsare givenin 10 CFR 50, Appendix |. The standard for maximally exposed offsite individual (25 mrem/yr
total body from all pathways) is givenin 40 CFR 190.

®  Population used: 1,066,600.

The average is obtained by dividing the population dose by the population living within an 80-kilometer (50-mile) radius of Watts

Bar 1.

Source: TVA 1998e.

Direct Radiation

Radiation fields are produced in nuclear plant environments as a result of radioactivity contained within the
reactor and its associated components. Daoses from sources within the plant are primarily due to nitrogen 16, a
radionuclide produced in the reactor core. Since the primary coolant of pressurized water reactors is contained
inaheavily shielded area of the plant, dose rates in the vicinity of pressurized water reactors are generally less
than 5 mrem/yr.

Low-level radioactive storage containers outside the plant are estimated to contribute less than 0.01 mrem/yr at
the site boundary (NRC 1978).

The plant operator committed to design features and operating practices that ensure that individual occupational
radiation doses are within the occupational dose limits defined in 10 CFR 20 and that individual and total plant
population doses would be as low as reasonably achievable. The combined radiation doses received by the onsite
worker are shown in Table 4-11.

Table 4-11 Annual Worker Doses from Normal Operation of Watts Bar 1 during 1997

Affected Environment Standard ® Dose”
Average worker (mrem) None 104
Maximally exposed worker (mrem) 5,000 1,269
Tota workers (person-rem) None 112

2 NRC regulatory limit from 10 CFR 20.
b Based on 1073 badged workers.

Source: TVA 1998e.
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Chemical Environment

Nonradioactive chemica wastesfrom Watts Bar 1 include boiler blowdown water treatment wastes (sludges and
high saline streams whose residues are disposed of as solid wastes and biocides), boiler metal cleaning, floor and
yard drains, and stormwater runoff.

Regeneration (chemical removal of radioactive waste) of ion exchange resins accounts for 596,000 kg/yr
(657 ton/yr) of neutralized sulfate and sodium salts. Other water purification processes produce 196,500 kg/yr
(217 ton/yr) phosphate and duminum hydroxide residue. Processes for defouling facility piping produce 22,000
kalyr (24 ton/yr) of organic residue byproducts and halites (oxygenated chlorine and bromineions).

Operation of Watts Bar 1 takes into account the storage of process chemicals and disposal of waste products.
Adverse hedlth impacts to the public are minimized through administrative and design controls to decrease
hazardous chemical releases to the environment and achieve compliance with permit requirements (such as air
emissions and NPDES Permit requirements). The effectiveness of these controls is verified by monitoring
information and inspecting compliance with mitigation measures.

Section 4.2.1.3, Table 4-1, and Section 4.2.1.4, Table 4-3, contain data on quantities of concentrated chemical
concentrations in ambient air and surface water in the vicinity of Watts Bar 1.

Emergency Preparedness

The license issued by the NRC for the operation of Watts Bar 1 is based in part on a finding that there is
reasonable assurance that adequate protective measures can and will be taken in the event of a radiological
emergency. This finding by NRC is based on: (1) a review of the Federa Emergency Management Agency
findings, (2) determinationsthat state and local emergency plans are adequate with reasonabl e assurance that they
can beimplemented, and (3) the NRC assessment that the applicant’ s onsite emergency plans are adequate and
give reasonable assurance that they can be implemented.

The plan establishes that evacuation is the most effective protective action that can be taken to cope with
radiologicd incidents. The Watts Bar 1 emergency plan provides details of an evacuation plan. Risk Counties,
identified as McMinn, Meigs, and Rhea, are tasked with preparing evacuation plans for citizens within the
16-kilometer (10-mile) emergency planning zone and determining the number of people to be evacuated from the
zone. Host Counties, identified as Hamilton, Roane, Cumberland, and McMinn, are assigned responsibility to
identify suitable shelters for evacuees. A State Emergency Operation Center would provide the focus for
emergency reaction (e.g., notifications, protective action, evacuation implementation). Fixed sirenswould alert
residents and transients within the 16-kilometer (10-mile) emergency planning zone with backup provided, if
needed, by emergency vehicde sirens and loud speakers. The State Emergency Operation Center Director would
involve Counties' Emergency Management Directors as required.

The Emergency Alert System and the National Oceanic and Atmospheric Administration Weather Radio would
be used to provide emergency information and instructions.

The evacuation would be ordered and accomplished by designated sectors. The designated evacuation routes
would be patrolled by Traffic Assistance Teams.

The American Red Cross would operate mass care sheltersin the Host Counties. Shelter Information Points
would be established on each evacuation route to hel p direct evacuees to their assigned shelters.

Considerable planning is involved in evacuation planning. Training, education, and practice runs are used to
further the probability of successful evacuation in the event it is ever required.
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4.2.1.10 Waste Management

Aswith any mgjor industria activity, Watts Bar 1 generates waste as a consegquence of its normal operation. The
wagtesfdl into four broad categories. hazardous waste, nonhazardous solid waste, low-level radioactive waste,
and sanitary liquid waste. No high-level waste, asit isdefined by Nuclear Waste Policy Act of 1992, is generated
at the Watts Bar 1 site. Table 4-12 summarizes the annual amount of waste generated at the Watts Bar 1 site
in each category.

Table 4-12 Annual Waste Generation at Watts Bar 1

Category Volume or Mass Per Year
Hazardous waste 1.025m?
Non-hazardous solid waste 863,438 kg
Low-level radioactive waste 40m?
Mixed waste <lm?d

Source: TVA 1998e

Hazardous Waste

Hazardous wastestypically generated at Watts Bar 1 include paints, solvents, acids, oils, radiographic film and
development chemicals, and degreasers. Neutraization is the only waste treatment performed onsite. Hazardous
wastes are normally stored in polyethylene containment systems during accumulation. An approved storage
building is utilized to store hazardous wastes for either 90 or 180 days depending on the plant's hazardous waste
generator stetus (i.e., Small Quantity or Large Quantity Generator) at thetime. Waste is transported to an offsite
hazardous waste storage facility or disposal facility prior to exceeding the 90- or 180-day storage limit.

Low-Level Radioactive Waste

During thefission process, an inventory of radioactive fisson and activation products builds up within the reactor
(in the fuel and the materials of construction). A small fraction of these radioactive materials escape and
contaminate the reactor coolant. The primary coolant system also receives radioactive contaminants. These
contaminants are removed from the coolant by a radioactive waste treatment system. Watts Bar 1 uses separate
radioactive waste treatment systems for gaseous, liquid, and solid waste treatment. Residues from the gaseous
and liquid waste treatment systems (filters, resins, dewatered solids) are combined and disposed of with the solid,
low-level radioactive waste. The other important category of low-level radioactive waste is the solidified and
dewatered product of treatment of gaseous and liquid waste treatment systems. Contaminated protective clothing,
paper, rags, glassware, compactible and noncompactible trash, and reactor components and equipment comprise
the majority of solid low-level radioactive waste at Watts Bar 1.

Before disposa, compactible trash with the exception of irradiated metalsis shipped to acommercial processor
whereit is compacted to alesser volume and shipped to the Barnwell, South Carolina, low-level radioactive waste
disposd facility. Incineratabletrash is shipped to acommercial wasteincinerator in Oak Ridge, Tennessee, where
the material is burned to ashes before disposa at the Barnwell disposal facility. Meta waste is either
decontaminated and recycled or melted to form shielding blocks. TV A does not send irradiated metals for volume
reduction dueto its excessve doserate. This material would be accumulated until a sufficient amount is on hand
to ship directly to the Barnwell disposal facility. Any radioactive waste from these processes is shipped for
disposal at the Barnwell disposal facility (TVA 1998a).
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Mixed Waste

Mixed waste is materia that is both hazardous and radioactive. Typical sources of mixed low-leve radioactive
waste at Watts Bar 1 are: beta-counting fluids (e.g., zylene, toluene) for use in liquid scintillation detectors,
polychorinated biphenyls (PCBs) susceptible to contact with radioactive contamination as a result of an accidental
transformer spill or explosion, isopropyl alcohol used for cleaning radioactive surfaces, chelating agents, and
various acids.

Waste Minimization Practices
The Watts Bar 1 site has an active waste minimization program that consists of the following practices:

Useful portions of construction and demolition materials are salvaged for resale.

Segregated storage areas are maintained for each type of recoverable material.

Scrap treated lumber is sold or placed in dumpsters for disposal by the solid-waste disposal contractor at an
offsite permitted landfill.

Inert construction and demolition wastes are collected for disposal at the onsite permitted landfill.

Waste paper is placed in bins or dumpsters and sold to an offsite recycle facility.

Aluminum cans are recycled and sold.

Nonrecoverable solid wastes are placed in dumpsters for disposal by the solid waste disposal contractor.
Special wastes (e.g., desiccants, oily wastes, insulation) are collected and stored and then disposed by
incineration. Asbestosis sent to an approved specia waste landfill for disposal.

Used ail, fluorescent tubes, and antifreeze are collected and stored in drums and tanks and recycled.
Medicd wastes are collected and disposed of in accordance with the Medical Waste Disposal Procedure for
TVA Medica Facilities.

Plant sanitary wastewater is routed to the sanitary wastewater treatment plant and then treated for release in
accordance with the NPDES Permit.

Metal-cleaning wastewater (i.e., trisodium phosphate, acetic acid, etc.) is discharged into approved storage
ponds for future disposal in accordance with the NPDES Permit.

Wastewater from floor and equipment drains in nonradiation areas is routed through sumps to the turbine
building sump for discharge in accordance with the NPDES Permit.

Surplus chemicas are sold; lead acid batteries are recycled; refrigerant is recovered and recycled; and solvent
recovery equipment is used for painting operations.

Steps to use biodegradable solvents and cleaners to replace hazardous chemicals in various cleaning
operations have been incorporated to the extent practical.

4.2.1.11 Spent Nuclear Fuel Management

When nuclear reactor fuel has been irradiated to the point that it no longer contributes to the operation of the
reactor, or when it is found to have cladding leaks that allow radioactive gaseous emissions, the fudl assembly
istermed “ spent nuclear fuel” and is removed from the reactor core and stored in the spent fuel storage pool or
basin. The Nuclear Waste Policy Act of 1982, as amended, assigned the Secretary of the Department of Energy
the responsibility for the development of arepository for the disposal of high-level radioactive waste and spent
nuclear fue. When such arepository is available, spent nuclear fuel would be transported for disposal from the
nuclear power reactorsto the repository. Until arepository is available, spent nuclear fuel would be stored in the
reactor pools or in other acceptable, NRC-licensed storage locations. Because of the uncertainty associated with
opening a repository, this EIS assumes spent fuel would be stored at the reactor facility for the duration of the
proposed action (i.e., 40 years).
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Storage Capacity

Storage cells have been provided in the Watts Bar 1 spent fuel storage pool to hold 1,383 fuel assemblies. A
reserve capacity is required for afull-core discharge (193 fuel assemblies), in the event it becomes necessary to
remove fuel from the reactor vessel. The remaining storage capacity is 1,190 fud assemblies. As of January
1998, the spent fud inventory of Watts Bar 1 was 84 assemblies, leaving a usable storage capacity of 1,106 fuel
assemblies.

Management Practice

The normal (projected equilibrium average) refueling batch size is 80 fuel assemblies, with refueling frequency
established at 18 months. The current capacity for storing spent nuclear fuel is adequate through the year 2016
(fuel cycle number 14). However, Watts Bar 1 is already licensed for atotal spent nuclear fuel storage pool
capacity of 1,607 fud assemblies, an increase of 224 fuel assemblies over the present capacity. Asit becomes
necessary, dry storage facilities can be added to extend the plant life.

4.2.2 Sequoyah Nuclear Plant, Units 1 and 2

Asdiscussed in Section 3.2.5 one of the reactor options under consideration isthe irradiation of TPBARsin the
Sequoyah Nuclear Plant, Units 1 and 2 (Sequoyah 1 and 2). This option is based on the assumption that
Sequoyah 1 and 2 would operate at their licensed full power output for the generation of electricity, with no
reduced operability attributable to the production of tritium. The tritium production activity would be considered
a secondary mission of the units.

The TVA Board authorized the construction of the Sequoyah Nuclear Plant in August 1968. On
October 15 1968, an application to construct the plant was filed with the U.S. Atomic Energy Commission. A
provisional construction permit was granted on May 27, 1970. Unit 1 began commercial operation on
July 1, 1981. Unit 2 began commercial operation on June 1, 1982. The units were shut down in 1985 and
resumed operation in 1988. Sequoyah 1 and 2 are described briefly in Section 3.2.5.2. Detailed descriptions
of the dite, building structures, systems, and operations are provided in the following licensing and environmental
documentation:

TVA, Final Environmental Statement, Sequoyah Nuclear Plant Units 1 and 2, Chattanooga, Tennessee
(Letter of Transmittal dated February 21, 1974) (TVA 1974a).

TVA, Sequoyah Nuclear Plant Updated Final Safety Analysis Report, Amendment 12, Chattanooga,
Tennessee, December (TVA 1996b).

The following sections describe the affected environment at the Sequoyah Nuclear Plant site for land resources,
noise, air quality, water resources, geology and soils, biotic resources, cultural resources, and socioeconomics.
In addition, radiation and hazardous chemical environment, and the waste management conditions and spent
nuclear fuel considerations at Sequoyah 1 and 2, are described.

4.2.2.1 Land Resources

Land Use

The Sequoyah Nuclear Plant site is on a 212-hectare (525-acre) site near the center of Hamilton County,
Tennessee, on a peninsula on the western shore of Chickamauga Lake at River Mile 484.5, as shown in
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Figure 4-7. ThesteisshowninFigure 4-8. The Sequoyah Nuclear Plant siteis approximately 12 kilometers
(7.5 miles) northeast of the nearest city limit of Chattanooga, Tennessee. The corridor to the
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Figure 4-7 Location of the Sequoyah Nuclear Plant Site
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Figure 4-8 Sequoyah Nuclear Plant Site
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southwest of the site that encompasses the city of Chattanooga is considered a growth areain Hamilton County.
Theremaining area surrounding the site is rather sparsely settled. Development consists of scattered dwellings
and associated small-scale farming. The sectors east of the site and of Chickamauga Reservoir are expected to
retaintheir rurd character (TVA 1996b). Land usesin the vicinity of the Sequoyah Nuclear Plant are classified
asindustrial, agricultural, forest, and recreational.

Industry

There is no significant industrial development in the immediate vicinity of the Sequoyah Nuclear Plant site.
Chattanooga, an industrial center, lies 12 kilometers (7.5 miles) southwest of the site. A center of diversified
light industry, Cleveland, lies 23 kilometers (14 miles) east-southeast of the site (TVA 1996b).

Agriculture

Nearly 28 percent of the 225,000 hectares (556,000 acres) that constitute the land area of Hamilton and Bradley
Counties, Tennessee, about 62,500 hectares (154,400 acres), is dedicated to farming. Crop land accounts for
33,500 hectares (82,800 acres) of the total agricultural area. (GISP 1998a, GI SP 1998hb)

Forest

Thetotd areaof forested land in Hamilton County, Tennesseg, is 85,270 hectares (210,700 acres). Thisareais
made up of approximately 19 percent loblolly and short-leaf pine (softwood) forests, 59 percent oak-hickory
forests, and the remainder in oak-pine stands (DOA 1998a, DOA 1998b).

Recreation

Water-based recrestion is supported by the Chickamauga Reservoir, particularly in late spring, summer, and early
fall. There are three primary public recreation facilities, Harrison Bay and Booker T. Washington State Parks
and the Chester Frost County Park, as well as numerous commercia marinas, group camps, cottage
developments, and small formal and informal public access areas along the reservoir shoreline (TVA 1996b).

Nature Reserves

The Soddy Creek waterfowl management areais located 4.8 kilometers (3 miles) upstream from the Sequoyah
Nuclear Plant site. The Hiwassee Idand Refuge is located 24 kilometers (15 miles) upstream. The Hiwassee
Island Refuge is the principal waterfowl unit on the Chickamauga Reservoir.

Visual Resources

Themgor visua dements of the plant already exist, including the cooling towers, containment structures, turbine
building, and the transmission lines. Views of Sequoyah 1 and 2 from passing river traffic on the Tennessee River
are partidly screened by the wooded area east of the plant (TVA 1974a). The plant can be viewed from White
Oak Mountain on the east side of theriver. Distant glimpses of the plant site can be seen from the coves and
hollows along the river and from various roads in the area, including U.S. Highway 27.

Based on the Bureau of Land Management Visual Resource Management method, the existing landscape at the
Sequoyah Nudlear Plant site would be classified as Visual Resource Management Class 3 or 4. Class 3 includes
areas where there has been a moderate change in the landscape and these changes may attract attention but do
not dominate the view of the casua observer. Class 4 includes areas where major modifications to the character
of the landscape have occurred. These changes may be both the dominant features of the view and the major
focus of viewer attention (DOI 1986a).
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During operation of Sequoyah 1 and 2, the vapor plume associated with the cooling towers may be visible up to
10 milesaway. Cooling towers are used approximately 2 percent of the time, usually during periods of low river
flow or peak summer temperatures. The plume length and frequency of occurrence with direction varies with
atmospheric conditions, being most visible during cooler months and after the passage of weather fronts. V apor
plumes are visible at times from nearby residential areas, U.S. Highway 27, Tennessee State Highway 58, and
County Highway 5550 (TVA 1974a).

4.2.2.2 Noise

The most common measure of environmental noise impact is the day-night average sound level. The day-night
average sound level is a 24-hour sound level with a 10-dBA penalty added to sound levels between 10:00 p.m.
and 7:00 am to account for increased annoyance due to noise during nighttime hours. The EPA has devel oped
noise level guiddinesfor different land-use classifications based on day-night average sound level and equivalent
sound levels. The U.S. Department of Housing and Urban Development has established noise impact guidelines
for residential areas based on day-night average sound levels. Some states and localities have established noise
control regulations or zoning ordinances that specify acceptable noise levels by land-use category. The State of
Tennessee has not developed a noise regulation that specifies the numerical community noise levels that are
acceptable.

For the purpose of this document noise impacts are assessed using a day-night average sound level of 65 dBA
as the level below which noise levels would be considered acceptable for residential land uses and outdoor
recreational uses. Generally the noise levels offsite are below day-night average sound level 65 dBA and are
considered to be acceptable. Testing of the emergency warning siren system occurs on aregular basis and results
in outdoor noise levels of about 60 dBA in areas within aradius of about 16 kilometers (10 miles) of the site.
TVA typically tests siren systems on a given day of the month at noon.

4.2.2.3 Air Quality

Sequoyah 1 and 2 are located in Hamilton County in south-central Tennessee in the Chattanooga | nterstate Air
Quality Control Region. Ambient concentrations of criteria pollutants determined by monitoring air quality in
the vicinity of Sequoyah 1 and 2 are compared with the applicable National Ambient Air Quality Standards and
Tennessee state ambient air quality standardsin Table 4-13.

The area in which Sequoyah 1 and 2 are located, the Chattanooga Interstate Air Quality Control Region, is
designated by EPA as an attainment areawith respect to the National Ambient Air Quality Standards for criteria
pollutants (40 CFR 81). The prevention of significant deterioration Class | areas closest to Sequoyah 1 and
Sequoyah 2 are the Joyce Kilmer-Slickrock National Wilderness Area and Cohutta Nationa Wilderness Area,
Georgia. For locations that are in an attainment area for criteria pollutants, Prevention of Significant
Deterioration regulations limit pollutant emissions from new sources and establish allowable increments of
pollutant concentrations. Class | areas include national wilderness areas, memoria parks larger than 2,020
hectares (5,000 acres), and nationa parks larger than 2,340 hectares (6,000 acres). The Class | areas noted above
are about 60 kilometers (37 miles) distant from Sequoyah 1 and 2 (TVA 1998e).

Sources of criteriaair pollutant emissions at the Sequoyah Nuclear Plant site include diesal-powered emergency
generators and fire protection pumps; site, trade, and employee vehicles; auxiliary boilers; and cooling towers.
Small quantities of toxic chemicals and metals are emitted from the testing and operation of the diesel-fueled
equipment, resulting in offsite concentrations of less than 0.0001 percent of the threshold limit value of any of
these pollutants. Onetenth of the threshold limit value is often used as a guideline in identifying pollutants that
may be of concern and this guideline should be evaluated in more detail. Ozoneis produced at the Sequoyah
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Nuclear Plant site by corona discharge (ionization of air) in the operation of transmission lines and substations,
particularly at high voltages. Operation of electrical motors and generators
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Table 4-13 Comparison of Baseline Sequoyah 1 and Sequoyah 2 Ambient Air Concentrations with

Most Stringent Applicable Regulations and Guidelines

Most Stringent Regulation or Baseline Concentration °
Criteria Pollutant Averaging Time Guideline? (ug/md) (1g/m?3)
Carbon monoxide 8-hour 10,000¢ 1,265
1-hour 40,000° 1,265
Lead Caendar quarter 15° 0.03
Nitrogen dioxide Annual 100° 9.4
Ozone 8-hour (4th highest averaged 157¢d e
over 3years)
Particul ate matter ¢ PM,,
Annual (3-year average) 50° 20.3
24-hour (interim) 150° 39
24-hour 99th percentile (3- 150° 35
year average)
PM,5
Annual (3-year average) 15° f
24-hour (98th percentile 65° f
averaged over 3-years)
Sulfur dioxide Annual 80° 524
24-hour 365° 28.8
3-hour 1,300° 123
Other Regulated Pollutants
Gaseous fluoride (as 30-day 129 h
hydrogen fluoride) 7-day 1.6° h
24-hour 2.9 h
12-hour 3.7 h
8-hour 2509 h
Total suspended particulates 24-hour 1509 39
(TSP)

- > a - o

The more stringent of the Federal and state standards is presented if both exist for the averaging time. Tennessee state and National
Ambient Air Quality standards are the same for the criteria pollutants. The National Ambient Air Quality Standards (40 CFR 50), other
than those for ozone, particulate matter, lead, and those based on annual averages, are not to be exceeded more than once per year. The
1-hour ozone standard is attained when the expected number of days per year with maximum hourly average concentrations above the
dandardis 1. The 1-hour ozone standard applies only to nonattainment areas. The 8-hour ozone standard is attained when the 3-year
average of the annual fourth-highest daily maximum 8-hour average concentration is less than or equal to 157 pug/m?®. The interim 24-hour
PM,, standard is attained when the expected number of days with a 24-hour average concentration above the standard is

arithmetic mean particul ate matter standard is attained when the expected annual arithmetic mean concentration is less than or equa to
the standard.

Based on ambient air quaity monitoring dataa Bradley County location for 1994-1995, except for carbon monoxide from Loudon County
(1996) and lead from the Rockwood monitor in Roane County (1996). Concentrations shown are maximums for the averaging period.
Federal standard.

EPA recently revised the air quality standards for particulate matter and ozone. The new standards, finalized on July 18, 1997, change
the ozone primary and secondary standards from a 1-hour concentration of 235 pg/m? (0.12 ppm) to an 8-hour concentration of 157 ug/m?®
(0.08 ppm). During atrandtion period while states are devel oping state implementation plan revisions for attaining and maintaining these
standards, the 1-hour ozone standard would continue to apply in nonattainment areas (62 FR 38855). For particulate matter, the current
PM,, (particulate matter sizeless than or equal to 10 micrometers) annual standard is retained and two PM, . (particulate matter size less
than or equal to 2.5 micrometers) standards are added. These standards are set at 15 ug/m® 3-year annual average arithmetic mean based
on community-oriented monitors and 65 pg/m? 3-year average of the 98th percentile of 24-hour concentrations at population-oriented
monitors. The current 24-hour PM,, Sandard is revised to be based on the 3-year average of the 99th percentile of 24-hour concentrations.
The existing PM,, standards would continue to apply in the interim period (62 FR 38652).

Thereisinsufficient data to compare to the 8-hour standard for ozone.

Compliance with the new PM, . standards was not evaluate since current emissions data for PM, . are not available.

State standard.

No local monitoring data is available for gaseous fluoride.

PM,, vaueis presented and would underestimate the TSP concentration. No monitoring data available for total suspended particulates.

Sources: TN DEC 1994, TVA 1998a.
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also produces ozone. TV A minimizes corona discharge by optimizing, to the extent practicable, its design and
construction of transmission facilities.

An analysis of the occurrence of visible plumes has been performed for Sequoyah. Naturally occurring fog with
visibility equal to or less than 0.4 kilometer (0.25 mile), occurs in the vicinity of Sequoyah about 35 days per
year. Occurrences of the plume descending to the ground or causing localized surface fogging or icing are
infrequent (TVA 19744).

Compliance with the new PM, . standards was not evaluated since current emissions data for PM,, ; are not
available. When the cdculated concentrations from ongite sources are combined with concentrations from offsite
sources, the ambient air quality standards for carbon monoxide, nitrogen oxide compounds, particul ate matter,
and sulfur dioxide continue to be met.

Gaseous Radioactive Emission
Sequoyah 1 and 2 have three primary sources of gaseous radioactive emissions:
Discharges from the gaseous waste management system

Discharges associated with the exhaust of noncondensable gases in the main condenser if a primary to
secondary leak exists

Radioactive gaseous discharges from the building ventilation exhaust, including the reactor building, reactor
auxiliary building, and the fuel handling building

The gaseous waste management system collects gaseous fission products ( mainly noble gases) that accumulate
inthe primary coolant. A portion of the coolant is continually diverted to the coolant purification, volume, and
chemica control system to remove contaminants and adjust the chemistry and volume. Noncondensable gases
are stripped and sent to the gaseous waste management system, a series of gas storage tanks where the extended
holdup time alows short half-life gases to decay, leaving only a small quantity of long half-life radionuclides to
be released to the atmosphere. Table 4-14 shows the annual gaseous radioactive emissions from Sequoyah 1
and Sequoyah 2.

Table 4-14 Annual Radioactive Gaseous Emissions from Sequoyah 1 or Sequoyah 2

Emission Quantity
Fission gases 119.7 Ci
Tritium 24.43Ci

Source: TVA 1998e.
Meteorology and Climatology
The regional and local meteorology and climatology of the Sequoyah Nuclear Plant site described inthe TVA

Final Environmental Statement, Sequoyah Nuclear Plant Units 1 and 2 (TVA 1974a) has been updated with
more recent meteorological data from Chattanocoga.
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Regional Climate

The Sequoyah Nuclear Plant siteis in the eastern Tennessee portion of the Southern Appalachian region. The
predominant air masses affecting the Sequoyah Nuclear Plant site are interchangeably continental and maritime
winter and spring, predominantly maritime in the summer, and continental in thefall.

Data collected over a 30-year period (1961 to 1990) at the Chattanooga airport indicate the average annual
temperatureis 15.2 average daily maximum temperature in July is 31.7
average daily minimum temperature in January is-2.2

Precipitation of 0.025 centimeters (0.01 inches) or more occurs on an average of 117 days per year. The average
monthly precipitation is 12.2 centimeters (4.80 inches); the maximum monthly average of 17.2 centimeters (6.76
inches) isin March.

Severe Weather

Wind storms, with wind speeds exceeding 56 kilometers per hour (35 miles per hour) and occasionally
97 kilometers per hour (60 miles per hour), occur several times each year, particularly during winter, spring, and
summer. High winds also may accompany thunderstorms that occur on about 55 days per year, reaching a
maximum frequency in July.

The current estimate of tornado strike probability at the Sequoyah site is 0.000044 per year (4.4 chances per
100,000 in agiven year).

Local Meteorological Conditions

Theterrain features of the region have some effect on the general climate. The mountain ridge and valley terrain
aligned northeast-southwest over eastern Tennessee accounts for the predominant up-valley/down-valey wind
flow inlower devations of 150 to 300 meters (500 to 1,000 feet). The Cumberland Plateau terrain at elevation
460 to 550 meters (1,500 to 1,800 feet) tends to moderate many of the migratory storms that move from the west
across the region.

4.2.2.4 Water Resources
Surface Water

The Sequoyah Nuclear Plant site is located at River Mile 485.0 on the Chickamauga Reservoir about
21 kilometers (13 miles) upstream of the Chickamauga Dam. Chickamauga Reservoir is TVA’s sixth largest
reservoir. Thereservoir is 95 kilometers (59.0 miles) long on the Tennessee River and 51 kilometers (32 miles)
long on the Hiwassee River, with an area of 14,300 hectares (35,356 acres), a volume of 775 million cubic meters
(628,000 acre-feet). At the Sequoyah Nuclear Plant site, the Chickamauga Reservair is about 914 meters (3,000
feet) wide, with cross-sectional depths ranging up to 15 meters (50 feet) at normal pool eevation.

During the steam cycle, heat from the Sequoyah 1 and 2 turbines is released when the steam passes through a
condenser cooled with water from the Tennessee River. This water may be cooled by passing it through
evaporative cooling towers. The cooling towers may be operated in open mode, hel per mode, or closed mode.
In open mode, thetowersare not used. All cooling water isdischarged first to a pond, then through diffuser pipes
into the Tennessee River. In helper mode, water is cooled by the cooling towers before being discharged to the
pond. From the pond, water is discharged through diffuser pipes into the Tennessee River. In closed maode,
cooling is accomplished in the same manner as described for Watts Bar 1 in Section 3.2.3.1. When the cooling
towers are used in closed mode, makeup water from the Tennessee River is needed to replace water losses due
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to evaporation, drift, and blowdown. In closed mode, most of the water is recirculated back to the condenser.
Only the blowdown water isdischarged to the pond in closed mode. From the pond, water is discharged through
diffusersinto the Tennessee River. The cooling towers have only been used for approximately 2 percent of the
plant operating time (TVA 1998€) to meet thermal discharge limits. At full power, the temperature of the water
flowing through each condenser is raised by approximately 17

The open cooling mode using the diffuser pipes withdraws and returns 2,123,540 |/mine (561,000 gal/min)
(TVA 19744a). In the cooling tower closed cycle cooling mode, to make up for water lost through evaporation,
small leaks, drift, and blowdown, approximately 249,745 I/min (65,978 gal/min) is withdrawn from the
Tennessee River (TVA 1974a). When they are used, blowdown from a natural-draft cooling tower is discharged
into the Tennessee River at anormal rate of 120,000 I/min (31,700 gal/min) (TVA 19744).

The direct open cooling system uses a diffuser system that discharges water from diffuser pipes. One diffuser
pipe is 4.9 meters (16 feet) in diameter and extends 107 meters (350 feet), while the other diffuser pipe is
5.2 meters (17 feet) in diameter and extends 213 meters (700 feet). These two pipes are perforated with several
thousand 5-centimeter (2-inch) ports through which water is discharged into the Tennessee River for maximum
thermal mixing (TVA 1974a). The diffuser located in the bed of the river at River Mile 483.65, mixes the
discharge with river water to limit the temperature rise after mixing to 3

and5 rch. The maximum Tennessee River water temperatureis limited
t0 30.5

River flow inthe vicinity of the Sequoyah siteis governed by hydropower operations at the upstream Watts Bar
Dam (Tennessee River Mile 529.9), and the downstream Chickamauga Dam (Tennessee River Mile 471).
Peaking hydropower operation at these two hydroprojects can cause short periods of zero or reverse flow near
the Sequoyah Nuclear Plant site.

Surface Water Quality

The Tennessee Department of Environment and Conservation classifies the streams and creeks of Tennessee
based on water quality, stream uses, and resident aguatic biota. Classifications are defined in the State of
Tennessee Water Quality Standards. The Chickamauga Reservoir is classified by the Tennessee Division of
Water Pollution Control as suitable for the following uses: municipal water supply, industrial water supply, fish
and aquatic life, recreetion, irrigation, livestock watering and wildlife, and navigation (TVA 1996b). Monitoring
data for surface water in the vicinity of Sequoyah 1 and 2 are presented in Table 4-15.

Surface Water Use and Rights

From its head near Knoxville to the Kentucky Dam near its mouth, the Tennessee River is a series of highly
controlled multiple-use reservoirs. This chain of reservoirs provides flood control, navigation, generation of
electric power, sport and commercial fishing, industrial and public water supply, waste disposal, and recreation.

There are five drinking water supply intakes from the Chickamauga Reservoir within 80 kilometers (50 miles)
downstream of the Sequoyah site. They are: the Sequoyah Nuclear Plant; the E.I. DuPont de Nemours and
Company (2,536); Chattanooga (405,745); South Pittsburgh (8,872); and Bridgeport (8,423). The numbersin
parenthesis correspond to the projected members of the population relying on the water supply in the year 2020
(TVA 1996b).
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Table 4-15 Summary of Surface Water Quality Monitoring in the Vicinity of the Sequoyah

Site
Average Water Body
Parameter Unit of Measure Water Quality Criteria Concentration

Radiologica

Alpha (gross) pCi/l 15* 19

Beta (gross) pCi/l 50° 2.67

Tritium pCi/l 20,000° <300°
Nonradiological

Manganese mg/l 0.05¢ 0.000956

Nitrate (as N) mg/l 10.02 0.245

Arsenic mg/l 0.05° 0.00233

Barium mg/I 2.0° <0.1

Cadmium mg/l 0.005° 0.000117

Chromium mg/I 0.1° 0.00333

Lead mg/l 0.005° 0.00142

Mercury mg/I 0.002¢ 0.0002

pH pH units 6.0-9.0° 7.52

Nationa Primary Drinking Water Regulations (40 CFR 141).

Proposed Nationa Primary Drinking Water Regulations

Below lower limit of detection of 300 pCi/l

Nationa Secondary Drinking Water Regulations (40 CFR 143)

Tennessee General Water Quality Criteriafor Domestic Water Supply (TN DEC, 1995).
Source: TVA 1998a, TVA 1998c, Tennessee 1998.

® o o T

In Tennessee, the state’ s water rights are codified in the Water Quality Control Act. Water rights are similar to
riparian rights in that the designated usage of awater body cannot be impaired. In order to construct intake
structures for the purpose of withdrawing water from available supplies, U.S. Army Corps of Engineersand TVA
permits are required.

Liquid Chemical and Radioactive Effluents

The radionuclide contaminantsin the primary coolant are the source of liquid radioactive effluent in Sequoyah 1
and 2. Liquid effluent varies considerably in composition. It may include nonradioactive contaminants and
chemica congtituents depending on the history and collection point of theliquid. Each source of liquid effluent
receives an individua degree and type of treatment before storage for reuse or discharge to the environment under
the Sequoyah 1 and Sequoyah 2 NPDES Permit. To increasethe efficiency of waste processing, wastes of similar
characteristics are grouped together before treatment. The Sequoyah 1 or Sequoyah 2 liquid effluent to the
environment during normal operation are shown in Table 4-16.

Table 4-16 Annual Chemical and Radioactive Liquid Effluents from Operation of Sequoyah 1 or

Sequoyah 2
Materials Quantity
Chemicals 294,012 kg @
Tritium 738.6Ci°
Other Radionuclides 1.147Ci*
& TVA 1996b.
b TVA 1998e.
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Floodplains and Flood Risk

At the Sequoyah Nuclear Plant the 100-year floodplain for the Tennessee River would be at elevation
209.4 meters (687.0 feet) dbove mean sealevel. The TVA Flood Risk Profile elevation on the Tennessee River
would be elevation 210.0 meters (689.0 feet). The Flood Risk Profile is used to control flood damageable
development for TVA projects and is based on the 500-year flood elevation (TVA 1998e). The safety-related
facilities, systems, and equipment are housed in structures that provide protection from flooding for all flood
conditions up to plant grade at the reactor building elevation of 215 meters (705 feet). Rainfall floods exceeding
this elevation would require plant shutdown. The situation producing the maximum plant site flood level was
determined to be one of two events. (1) a sequence of March storms producing maximum precipitation on the
watershed above Chattanooga or (2) a sequence of March storms centered and producing maximum precipitation
in the basin to the west of the Appaachian Divide and above Chattanooga. Seismic and flood events could cause
dam failure surges above the plant grade elevation of 219 meters (720 feet) (TVA 1996b).

Groundwater

Groundwater at the Sequoyah Nuclear Plant site is derived principally from local precipitation. The average
annual precipitation is 1.47 meters (58 inches). Thereisno distinct aquifer in the Conasauga Shale that underlies
the Sequoyah Nuclear Plant Site. The groundwater occurs in small openings, which rapidly decreasein size with
depth, along fractures and bedding planes. The shales and limestones provide relatively low permeability
compared to terrace deposits and, therefore, the majority of the discharge of groundwater occurs by movement
along the strike of bedrock to the northeast and southwest into the Chickamauga Reservoir.

Groundwater Quality

A total of 16 groundwater monitoring wells have been ingtalled at the Sequoyah Nuclear Plant site. Older
monitoring wells at the site are primarily bedrock monitoring wells. Monthly groundwater levels are obtained
at al wells except for two; one destroyed during cooling tower construction and the other installed with an
automatic sampler for routine monitoring of radiological contaminants. Two of the wellswere installed near the
low-level radiological waste storage areain August 1981 to obtain background groundwater radiological data
(TVA 1998e).

Groundwater Availability, Use, and Rights

There are 8 public groundwater supplies and 24 industria water supplies drawn from wells within a 32-kilometer
(20-mile) radius of the Sequoyah Nuclear Plant site. Two supplies are taken from groundwater springs. There
is no groundwater use at the Sequoyah Nuclear Plant site.

Groundwater rights in the State of Tennessee are traditionally associated with the Reasonable Use Doctrine.
Under thisdoctrine, landowners can withdraw groundwater to the extent that they exercise their rights reasonably
in relation to the similar rights of others.

4.2.2.5 Geology and Soils

Geology

The controlling feature of the geologic structure at the site is the Kingston thrust fault that developed some
250 million yearsago. Thefault has been inactive for many millions of years and recurrence of movement is not

expected. Thefault crosses the northwestern portion of the site area; however, it was not involved directly in the
foundation for any of the major plant structures.
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Seismology

The Sequoyah site lieswithin the borders of the Southern Appalachian Seismotectonic Province, aZone 1 (minor
damage region) onthe U.S. Geologic Survey Seismic Probability Map of the United States. The seismic history
of the southeastern United States since 1776 indicates that there has been no selsmic activity originating in the
site area. Sequoyah 1 and 2 were designed based on the largest historic earthquake to occur in the Southern
Appaachian Tectonic Province, the 1897 Giles County, Virginia, earthquake (Intensity: Modified Mercalli V11
and Richter magnitude of 6to 7). The safe-shutdown earthquake for the plant has been established at a maximum
horizontal acceleration of 0.18 g (g = acceleration due to gravity) and a simultaneous maximum vertical
acceleration of 0.12 g (TVA 1996b). The*“safe-shutdown earthquake” is defined as the earthquake that produces
the maximum ground vibration for which the reactor coolant pressure boundary, the capability to shut down the
reactor and maintain it in the shutdown mode, and the capability to prevent or mitigate the consequences of
accidents that could result in offsite exposures comparabl e to the guideline exposures are designed to remain
functional (10 CFR 100, Appendix A).

Soils

The Conasauga Formation provides a satisfactory and competent foundation for the plant structures. Cores from
holes drilled in the plant area indicate no evidence of weathering below the upper 1.5 meters (5 feet) of the rock
that would be removed under normal construction procedures. Physical testing, both static and dynamic, has
shown that the unweathered rock is capable of supporting loads in excess of those that would be imposed by the
plant structures. The Conasauga Formation at the site is relatively unfossiliferous and has no known areas of
unique paleontological significance.

4.2.2.6 Ecological Resources
Terrestrial Resources

The Sequoyah Nuclear Plant site is located within the Ridge and Valley Physiographic Province. This province
lies between the Blue Ridge Mountains and the Cumberland Plateau and is characterized by prominent,
northwest-trending ridges and their adjacent valleys. The Tennessee River flows through this province, roughly
paraleling the aignment of the valleys. The Sequoyah Nuclear Power Plant site is located near the center of
Hamilton County, Tennessee, approximately 12 kilometers (7.5 miles) northeast of the Chattanooga city limits.
The areaimmediately surrounding the siteis primarily open agricultural lands with scattered forests.

Terrestrial Wildlife

Hamilton and Bradley Counties, Tennessee, in the vicinity of the Sequoyah Nuclear Plant site provide habitat for
seven game species: white-tailed deer, gray squirrel, raccoon, wild turkey, ruffed grouse, cottontail rabbit, and
bobwhite quail. Thelargest deer populations are located along the western border of Hamilton County (Waldens
Ridge) and in the northwestern corner of Hamilton County near the junction of the Hiwassee and Tennessee
Rivers. Squirrel populations occur in large stands of hardwoods, while raccoons and rabbits are most common
in the wide, rolling valleys between the ridges (TVA 1974a).

The mixture of forest and open vegetative types of terrain, and the large degree of openness within the forest

provide an abundance of niches favoring a diverse bird population. The diverse habitat sites surrounding the
plant support varied and abundant populations of snakes, frogs, salamanders, and other reptiles (TVA 19744).
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Wetlands

Potential wetland areas are identified in the vicinity of the Sequoyah Nuclear Plant site: (1) palustrine, bottom
land hardwood deciduous, temporarily flooded, and (2) fringe wetlands. They areindicated in Figure 4-9 (TVA
19744).

Aquatic Resources

The Chickamauga Reservoir in the vicinity of the site includes areas of varying depth, blind nonflowing
embayments, tributary streams, peninsulas, inundated reservoir shallows (overbank areas), and the navigation
channd or old riverbed. The areais characterized by embayments and shallow overbanks that alternate between
right and left banks as the channd changes course. There are extensive shallow areas in the stretch approximately
3.2t0 6.4 kilometers (2 to 4 miles) downstream from the Sequoyah Nuclear Plant site (TVA 1974a).

There are avariety of benthic substratesin the area. They range from bedrock to fine organic leaf fragments.
The substrate of greatest areal extent is composed of mixed sand, clay, and silt (TVA 1974a).

Fish Communities

Preoperational monitoring for the Sequoyah Nuclear Plant site was conducted from 1971 to 1977. Operational
monitoring occurred from 1980 to 1986. Species designated important to Chickamauga Reservoir (sauger,
crappie, white bass, and channel cat fish) were monitored from 1986 to 1995.

Thefish community of the Chickamauga Reservoir, asin most main stream Tennessee River impoundments, is
dominated by gizzard and threadfin shad. Rough fish, especialy carp, drum, and smallmouth buffalo, also
contribute significantly to standing crop (biomass) estimates. Among the sport fish, largemouth and spotted bass,
bluegill, redear, and longear sunfish, crappie, and sauger are abundant, but smallmouth bass and walleye are rare.
The Tennessee Wildlife Resources Agency reported the commercial fish harvest from Chickamauga Reservoir
during 1994 to be 63,908 kilograms (140,892 pounds) of fish, primarily channel and blue catfish, buffalo, and
common carp (Tennessee 1994).

Mussel and Clam Communities

Very few native mussels persist in the impounded river habitat adjacent to the Sequoyah Nuclear Plant site.
Recent sampling in this part of Chickamauga Reservoir produced only afew individuals representing eight wide-
ranging species. Larger numbers of native mussels occur in the Tennessee River not far downstream from
Chickamauga Dam (at River Mile 471) and in an approximate 25-kilometer (15-mile) reach downstream from
Watts Bar Dam (at Tennessee River Mile 529). These areas are at |east 20 kilometers (13 miles) downstream
and 30 kilometers (19 miles) upstream from the Sequoyah Nuclear Plant site River Mile 483). There has not been
any commercial harvest of native mussels from the downstream part of Chickamauga Reservoir within the last
20-25 years. While native mussals are scarce in this part of the Tennessee River, suitable habitats support large
populations of the Asiatic clam Corbicula fluminea and afew native snails. Also, the zebra mussel Dreissena
polymorpha has been found in this area within the last few years. The Asiatic clam has been present in the
Chickamauga Reservoir for at least 30 years (TVA 1998¢).

Other Aquatic Life

Thereis an abundance of aguetic lifein the Chickamauga Reservoir. The dominant spring and fall phytoplankton
is typicaly a species of Melosira. The summer flora is dominated by two or three species of
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Figure 4-9 Wetlands Map of Sequoyah Site Vicinity
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green algae. Blue-green algae are represented but are not abundant. A large portion of zooplankton density is
composed of ratifers. However, calenoid, copepods, and cladocerans are aso plentiful.

As arule, bottom fauna communities are not diverse and species populations are small. An exception is the
Asatic clam Corbicula fluminea, which achieves densities of 2,000 per square meter in limited areas. Asiatic
clam densities fluctuate throughout the reservoir, but densities are much lessin the lacustrine portions. The most
abundant insects are the burrowing mayfly, Hexagenia bilineata, and midges of the family Chironomidae.

Aguatic Macrophytes

In the reach of the Chickamauga Reservoir above the Sequoyah site (toward the Watts Bar site), some
embayments support colonies of coontail, potamogetons, and cattails. A chemical control program has been used
to suppress a Eurasian watermilfoil invasion. Only few submerged or emergent macrophytes occur in the
immediate area of the Sequoyah site (TVA 19744).

Threatened and Endangered Species

The 1974 Fina Environmental Statement for the Sequoyah Nuclear Plant (TV A 19744) listed afew endangered
or threatened species potentially occurring near the Sequoyah site. Based on more recent information, several
terrestrial and aquatic species listed as endangered or threatened by the U.S. Fish and Wildlife Service or state
agencies in Tennessee could occur in the general vicinity of the Sequoyah site (Table 4-17). Additional
information on the status and biology of the federally listed speciesin Table 4-17 (except for mountain skullcap)
iscontained in the Biologica Assessment included inthe 1995 NRC Final EIS concerning the Watts Bar Nuclear
Plant (NRC 1995b), which isincorporated here by reference.

Table 4-17 Listed Threatened or Endangered Species Potentially On or Near the Sequoyah Site

Common Name Scientific Name Federal State

Plants

Large-flowered Skullcap Scutellaria montana Endangered Endangered
Mollusks

Orange-footed

Pearlymussel Plethobasus cooperianus Endangered Endangered

Pink Mucket Lampsilis abrupta/Lampsilis Endangered Endangered

orbiculata)

Fish

Blue Sucker Cyprogenia elongata a Threatened

Snail Darter Percina tanasi Threatened Threatened
Amphibians

Eastern Hellbender Cryptobranchus a. a

alleganiensis NMGT®

Birds

Bad Eagle Haliaeetus leucocephalus Threatened Threatened

Osprey Pandion haliaetus a Threatened

Peregrine Falcon Falco peregrinus Endangered Endangered
Mammals

Gray Bat Myotis grisescens Endangered Endangered

Indiana Bat Myotis sodalis Endangered Endangered

2 Not listed.

®  NMGT = In Need of Management

Source: NRC 1995b, TVA 1998e, Tennessee 1994, DOI 1998a.
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Plants

Thelarge-flowered skullcap (also known as the mountain skullcap) is a perennia herb in the mint family. Itis
restricted to three counties in southeast Tennessee and four countiesin northwest Georgia. It occurs on rocky,
ratively dry forested slopes and ravines and along forested streams with gravelly, fine sandy loam soils. It was
first listed in 1986, when it was known from atotal of 10 different locations. Since then, it has been found at
many more locations, and is presently known from 36 sites with a minimum total population of 48,000
individuals. Because some of the recovery objectives for this species have been met, the U.S. Fish and Wildlife
Service has recently begun areview of its status (DOI 1996, DOI 1998b).

A population of large-flowered skullcap occurs on a steep bluff across the Tennessee River from the Sequoyah
site, and several other skullcap populations occur within afew kilometers of the Sequoyah site. No suitable
habitat for this species occurs on the Sequoyah site (TVA 1998e).

A population of the small whorled pogonia Isotria medeoloides, federally listed as threatened and state listed as
endangered, occurs on Walden Ridge about 24 kilometers (15 miles) southwest of the Sequoyah site. This
widespread species occursin open, dry deciduous woodswith acid soul (DOI 1992). Little suitable habitat occurs
on the Sequoyah site, and the species has not been found during field surveys of the site.

Terrestrial Animals

Thebald eagleis afairly common winter resident and rare summer resident on Chickamauga Reservoir. None
are known to nest inthevicinity of the Sequoyah site and there is very little suitable roosting habitat on the site.
Ospreysfeed primarily on fish and regularly occur on Chickamauga Reservoir. None have been known to nest
in the immediate vicinity of the Sequoyah site. The peregrine falcon formerly nested on the Cumberland
Escarpment in Hamilton County and very recently nested on a bridge spanning the Chickamauga Dam tailwater.
Suitable nest habitat does not occur in the vicinity of the Sequoyah plant. The peregrine falcon is, however, arare
migrant inthe area. Peregrine falcons feed mostly on waterfowl, shorebirds, and, in urban areas, pigeons.

No caves inhabited by gray bats are known to be near the Sequoyah site; it is likely, however, that gray bats
forage over adjacent portions of Chickamauga Reservoir. The Indiana bat has not been reported from
Chickamauga Reservoir or dsewherein Hamilton County. It hibernates in caves elsewhere in east Tennessee and
in northeast Alabama, and periodically occursin riparian forests along Chickamauga Reservoir. Little suitable
habitat occurs on of the Sequoyah site (TVA 1998¢).

Aguatic Animals

No endangered or threatened aquatic species are known or are likely to occur in the impounded part of
Chickamauga Reservoir adjacent to the Sequoyah site. Present conditions in this part of the reservoir are quite
unlike the flowing water, rocky bottom habitats in which nearly all Tennessee River endangered and threatened
species normally occur.

Four protected aquatic species listed in Table 4-17 occur in the Tennessee River not far downstream from
Chickamauga Dam, 20 kilometers (13 miles) downstream from the Sequoyah site. Of these species, only the
endangered pink mucket and the threstened snail darter have been encountered in the Chickamauga Dam tailwater
within the last decade. The State of Tennessee has listed the blue sucker as a threatened species and the
hellbender to be In Need of Management. Both of these species have been observed only on rare occasionsin
the Chickamauga Dam tailwater.

Three other aguatic species, dl Federaly listed as endangered, were found in preimpoundment surveys of nearby
portions of the Tennessee River. These species are the fine-rayed pigtoe Fusconaia cuneolus, tuberculed-
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blossom pearlymussdl Epioblasma torulosa Dysnomia torulosa, and the Cumberland monkeyface pearlymussel
Quadrula intermedia. They al inhabit gravel riffles in medium to large rivers, and have not been found in
Chickamauga Reservoir or itstailwaters for 25 years.

4.2.2.7 Archaeological and Historic Resources

No archaeologica survey was conducted prior to the initiation of construction activities at the Sequoyah Nuclear
Plant ste. Anarchaeologica survey of the site was conducted on June 16, 1973, after construction activity was
well advanced (TVA 1974a).

No properties on the National Register of Historic Places were identified by a Tennessee Historical Commission
review of the Sequoyah Nuclear Plant site (TVA 1974a).

Construction of Sequoyah 1 and Sequoyah 2 is complete and the reactors have operated since 1980 and 1982,
respectively. The operational experience to date has not identified any impact on archaeological or historic
resources on or near the Sequoyah Nuclear Plant site.

4.2.2.8 Socioeconomics

The Sequoyah Nuclear Power Plant is near the town of Soddy Daisy, Hamilton County, Tennessee (TV A 1998f).
Its precise location is latitude 35

about 11 kilometers (7 miles) northeast of Chattanooga, Tennessee, and about 129 kilometers (80 miles)
southwest of Knoxville, Tennessee. Highway access from the plant to Soddy Daisy and Chattancoga is via State
Route 27. State Route 27 also links the plant to State Route 68, to the north; to Interstate Highway 40, about
73 kilometers (45 miles) north; and to State Routes 11, 127, 41, and Interstate Highway 75.

Demography

According to the U.S. Census, the population of Soddy Daisy was 8,240 in April 1990 (DOC 1998c). The
estimated population in mid 1996 was 8,884, meaning a growth rate from 1990 to 1996 of almost 8 percent.
Hamilton County had an estimated population of 285,536 in 1990 (DOC 1998c). It also had 79,031 families
and 111,380 houscholdsin that year. Table 4-18 shows demographic datafor Soddy Daisy, Hamilton County,
and the Sequoyah region of influence. The Sequoyah region of influence was defined as the area within
80 kilometers (50 miles) of the Sequoyah Nuclear Power Plant.

Table 4-18 General Demographic Characteristics of Soddy Daisy, Hamilton County, and the
Sequoyah Region of Influence (1990 Census)

Demographic Measure Soddy Daisy Hamilton County Sequoyah Region of Influence
Total population 8,240 285,536 857,880
Families 2,468 79,031 245,206
Households 3,213 111,380 325,243
Mae 3,961 134,570 413,227
Female 4,279 151,026 444,654

Sources: DOC 1992, DOC 1998c.

The Sequoyah region of influence had an estimated population of 857,880 in 1990 (DOC 1992). The number
of households in the region of influence was about 325,000 in 1990; the number of families, about 245,000.
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Table 4-19 shows Hispanic and non-Hispanic populations residing within 80 kilometers (50 miles) of the
Sequoyah site.

Table 4-19 Population Distribution by Ethnic Group in Soddy Daisy, Hamilton County, and the
Sequoyah Region of Influence (1990 U.S. Census)

Sequoyah Region of
Soddy Daisy Hamilton County Influence
Percentage of Percentage of Percentage of
Ethnic Group or Subgroup Total Total Total
(U.S. Census Definitions) Population | Population Population | Population | Population Population

\White not of Hispanic origin 8,176 99.22 226,222 79.23 773,795 90.20
Black not of Hispanic origin 36 0.44 54,251 19.00 71,135 8.29
American Indian, Alet, or Esimo 8 0.10 762 0.27 2,688 031
not of Hispanic origin
Asian or Pecific lander not of 0 0.00 2,339 0.82 3,619 0.42
Hispanic origin
Other race not of Hispanic origin 0 0.00 97 0.03 189 0.02
\White of Hispanic origin 7 0.09 1,237 0.43 3,697 0.43
Black of Hispanic origin 0 0.00 126 0.04 213 0.02
American Indian, Alet, or Esimo 0 0.00 10 0.00 56 0.01
of Hispanic origin
Asian or Pacific Islander of Hispanic 13 0.16 42 0.01 66 0.01
origin
Other race of Hispanic origin 0 0.00 450 0.16 2,422 0.28
Hispanic total 20 0.24 1,865 0.65 6,454 0.75
Total population (all ethnic groups) 8,240 100.00 285,536 100.00 857,880 100.00

Source: DOC 1992, DOC 1998c.
Note: Sum of items may not add up to population total due to rounding error.

Figure 4-10 showsthe projected racial and ethnic composition of the population residing within 80 kilometers
(50 miles) of the Sequoyah site. Low-income households as determined from 1990 Census data are presented
on Figure 4-11. Low-income households are those with incomes of 80 percent or lower than the median income
of the counties. Asindicated in that figure, approximately 43 percent of the total households are low-income
households (see Appendix G).

Income

Per capita income in Soddy Daisy was $10,709 in 1989, while median household and family income were
$22,115 and $27,022, respectively (DOC 1998c). Total personal income in Hamilton County was $47 billion
in 1996, up from $7.13 hillionin 1995 (DOC 1998a). Per capitaincome in the county was $25,401 in 1996, up
from $24,316 in 1995. Hamilton County was ranked fourth in the State of Tennessee in terms of per capita
incomein 1996. Table 4-20 summarizes income datafor Soddy Daisy and Hamilton County.
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Figure 4-10 Racial and Ethnic Composition of the Minority Population Residing in Counties
Within 80 Kilometers (50 Miles) of Sequoyah Projected for the Year 2025
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Figure 4-11 Low-Income Households Residing Within 80 Kilometers (50 Miles) of the
Sequoyah Nuclear Plant (1990)
Table 4-20 Income Data Summary for Soddy Daisy and Hamilton County (1989)
Income Measure Soddy Daisy Hamilton County
Per capitaincome $10,709 $13,619
Median household income $22,115 $26,523
Median family income $27,022 $32,185
Median housing value $46,700 $61,700

Sources: DOC 1998c.
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Community Services

Education, public safety, and health care were examined to determine the level of community services for the
region of influence.

Education

There are 396 schools within a 80-kilometer (50-mile) radius of the Sequoyah Nuclear Plant site, with a capacity
of 135,755 students. The average student-to-teacher ratio is 17:1.

Public Safety

City, county, and state law enforcement agencies provide police protection to residents of the region of influence.
The average officer-to-population ratio is 1.4:1,000 persons. Fire protection services are provided by both paid
and volunteer firefighters. Theratio of firefightersto population is 0.7:1,000.

Health Care

Theregion of influence includes 31 hospitalswith atotal of 3,672 beds. All of the hospitals are operating below
capacity.

Local Transportation

The nearest land transportation routes are State Route 58, about 8 kilometers (5 miles) east of the site and
paralleing the east bank of the Tennessee River, and U.S. Highway 27, also 8 kilometers (5 miles) from the site
onthe west side of theriver. State Route 60 passes the northeast quadrant of the site at a distance of about 16
kilometers (10 miles). Interstate Route 75 passes the site from northeast to southwest at a distance of about 14.5
kilometers (9 miles) en route to Chattanooga. A main line of the CNO& TP Railroad (Norfolk Southern
Corporation) runs adjacent to Interstate Highway 27 west of the site. The TV A railroad spur connecting the
Sequoyah Nuclear Plant site isin good condition from the plant to the CNO& TP tie-in. On the site, 61 meters
(200 fest) of track have been removed from the auxiliary building railroad bay. Replacement of thistrack and
other maintenance of the onsite track would be necessary before it could be used. The Tennessee River is
navigable past the site and is used as a major barge route (TVA 1996b). These transportation routes are shown
in Figure 4-12.

The mgjor surface roads mentioned above and the network of local roads connecting with them adequately serve
the needs of the local communities and employees of TVA at the Sequoyah Nuclear Plant site.

4.2.2.9 Public and Occupational Health and Safety

Radiation Environment

Background radiation exposure to individuals in the vicinity of the Sequoyah site is expected to be the same as
for theWatts Bar site. The background radiation exposure at the Sequoyah siteis presented in Table 4-21. The
annual dosesto individuals from background radiation are expected to remain constant over time. Thus, any

incremental change in the total dose to the population would be a function only of a change in the size of the
population.
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Figure 4-12 Transportation Routes in the Vicinity of the Sequoyah Nuclear Plant Site
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Table 4-21 Sources of Background Radiation Exposure to Individuals in the Vicinity of the
Sequoyah Site

Committed Effective Dose Equivalent

S (mrem/yr)

Natural Background Radiation

Cosmic and cosmogenic radiation 28

External terrestrial radiation 28

In the body 39

Radon in homes (inhaled) 200
Total 295
Other Background Radiation

Release of radioactive material in natura gas, mining, ore 5

processing, etc.

Diagnostic x-rays and nuclear medicine 53

Air travel 0.28

Consumer and industria products 0.03
Total 355

Source: TVA 1998b.

Radionuclides released in effluents from Sequoyah 1 and 2 are a potential source of radiation exposure to
individuals in the vicinity of Sequoyah 1 and 2 and are additive to the background radiation values listed.
Caculations of radiation dosesto individuals and the population surrounding the plant were performed by TVA
using measurements from the various radiol ogical monitoring points around the plant during operation in 1996
and conservative assumptions regarding individual and population exposure time. The doses are presented in

Table 4-22.

Table 4-22 Annual Doses to the General Public During 1996 from Normal Operation at
Sequoyah 1 or Sequoyah 2 (Total Effective Dose Equivalent)

Airborne Releases Liquid Releases Total
Calculated Calculated Calculated
Most Based on Most Based on Most Based on
Stringent Actual Stringent Actual Stringent Actual
Affected Environment Standard® | Measurements | Standard® | Measurements | Standard® | Measurements

Maximally exposed offsite 5 0.031 3 0.022 25 0.053
individua (mrem)
Population within
80 kilometers (50 miles), None 0.37 None 0.79 None 1.16
(person-rem) ©
Average dose to an individual
within 80 kilometers (50 None 0.00039 None 0.00085 None 0.0012
miles) (mrem) ©

2 Thedandardsfor individuas are given in 10 CFR 50, Appendix |. The standard for maximally exposed individual 25 mrem/yr total
body from all pathwaysisgivenin 40 CFR 190.

®  Population used: 933,852

¢ Theaverageisobtained by dividing the population dose by the 50-mile radius population.

Source: TVA 1998a.
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Radiation doses to onsite workers include the same background dose received by the general public plus an
additional dose from working in the facility.

Direct Radiation

Radiation fields are produced in nuclear plant environs asa result of the radioactivity contained in the reactor and
its associated components. Doses from sources within the plant are largely due to nitrogen 16, aradionuclide
produced from the primary coolant in the reactor core. Since the primary coolant of pressurized water reactors
iscontained in aheavily shielded area of the plant, dose rates from direct radiation in the vicinity of pressurized
water reactors are generally lessthan 5 mrem/yr.

The plant operator committed to design features and operating practices that ensure that individual occupational
radiation doses are within the occupational dose limits defined in 10 CFR 20, and that individual and total plant
operational doseswould be as low as reasonable achievable. The combined radiation doses received by the onsite
worker are shown in Table 4-23.

Table 4-23 Annual Worker Doses from Normal Operation at Sequoyah 1 or Sequoyah 2

During 1996
Affected Environment Standard? Dose”
Average worker (mrem) None 90
Maximally exposed worker (mrem) 5,000
Tota workers (person-rem) None 132

2 NRC regulatory limit: 10 CFR 20.
b TVA 1996 report based on 1,470 badged workers per unit.

Source: NRC 1997b.

Chemical Environment

Nonradioactive chemica wastes from Sequoyah 1 and 2 include boiler blowdown, water treatment wastes
(sludges and high saline streams whose residues are disposed of as solid wastes and biocides), boiler metal
cleaning, floor and yard drains, and stormwater runoff. Processes for defouling facility piping produce about
22,000 kglyr (24 ton/yr) of organic residue by-products and halites (oxygenated chlorine and bromine ions) per
reactor.

Operation of Sequoyah 1 and 2 takes into account the storage of process chemicals and disposal of the waste
products. Adverse health impacts to the public are minimized through administrative and design controls to
decrease hazardous chemical releases to the environment and to achieve compliance with permit requirements
(such as air emissions and NPDES Permit requirements). The effectiveness of these controls is verified by
monitoring information and inspecting compliance with mitigation measures.

Section 4.2.2.3, Table 4-13, and Section 4.2.2.4, Table 4-6, contain data on chemical concentrations in ambient
air and surface water in the vicinity of Sequoyah.

Emergency Preparedness
Thelicense issued by the NRC for the operation of Sequoyah 1 and 2 isbased in part on afinding that there is

reasonable assurance that adequate protective measures can and will be taken in the event of a radiological
emergency. This finding by NRC is based on: (1) a review of the Federa Emergency Management Agency
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findings, (2) determinationsthat state and local emergency plans are adequate with reasonable assurance that they
can beimplemented, and (3) the NRC assessment that the applicant’ s onsite emergency plans are adequate and
give reasonable assurance that they can be implemented.

The plan establishes that evacuation is the most effective protective action that can be taken to cope with
radiological incidents. The Sequoyah Nuclear Plant emergency plan (Annex H) provides the details of the
evacuation plan. Risk Counties, identified as Bradley and Hamilton Counties, are tasked with preparing
evacuation plans for citizens within the 16-kilometer (10-mile) emergency planning zone, and determining the
number of people to be evacuated from the zone. Host Counties Meigs, Rhea, and Sequatchie are assigned
responsibility to identify suitable shelters for evacuees. A State Emergency Operation Center would provide the
focusfor emergency reaction, e.g., notifications, protective action, and evacuation implementation. Fixed sirens
would dert resdents and transients within the 16-kilometer (10-mile) emergency planning zone with backup, if
needed, by emergency vehide sirens and loud speakers. The State Emergency Operation Center Director would
involve the counties’ Emergency Management Directors as required.

The Emergency Alert System and the National Oceanic and Atmospheric Administration Weather Radio would
be used to provide emergency information and instructions.

The evacuation would be ordered and accomplished by designated sectors. The designated evacuation routes
would be patrolled by Traffic Assistance Teams.

The American Red Crosswould operate mass care shelters. Shelter Information Points would be established on
each evacuation route to help direct evacueesto their assigned shelters.

Consderable planning isinvolved in the evacuation planning. Training, education, and practice runs are utilized
to further the probability of successful evacuation in the event it is ever required.

4.2.2.10 Waste Management

As with any mgjor industrial activity, Sequoyah 1 and 2 generate waste as a consequence of normal operation.
Wastes are hazardous waste, nonhazardous solid waste, low-level radioactive waste, and sanitary liquid waste.
Table 4-24 summarizes the annual amount of waste generated at the Sequoyah Nuclear Plant site in each

category.

Table 4-24 Annual Waste Generation at Sequoyah 1 and Sequoyah 2

Waste Type Volume or Mass
Hazardous waste 1.196 m?
Nonhazardous waste 1,301,966 kg
Low-level radioactive waste 382.9m?
Mixed waste <lm?

Source: TVA 1998a.

Hazardous Waste
Hazardous wastes typically generated at Sequoyah 1 and 2 include paints, solvents, acids, oils, radiographic film

and development chemicals, and degreasers. Neutralization is the only waste treatment performed onsite.
Hazardous wastes are normally stored in polyethylene containment systems during accumulation. An approved
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storage building is used to store hazardous wastes for either 90 or 180 days, depending on the plant's hazardous
waste generator status (i.e., Small Quantity or Large Quantity) at thetime. Waste is transported to an offsite
hazardous waste storage or disposal facility prior to exceeding the 90- or 180-day storage limit.

Low-Level Radioactive Waste

During thefission process, an inventory of radioactive fisson and activation products builds up within the reactor
(in the fuel and the materials of construction). A small fraction of these radioactive materials escape and
contaminate the reactor coolant. The primary coolant system also receives radioactive contaminants. These
contaminants are removed from the coolant by a radioactive waste treatment system. Sequoyah 1 and 2 use
separate radioactive waste treatment systems for gaseous, liquid, and solid waste treatment. Residues from the
gaseous and liquid waste treatment systems (filters, resins, dewatered solids) are combined and disposed of with
the salid, low-level radioactive waste. Contaminated protective clothing, paper, rags, glassware, compactible and
noncompactible trash, and reactor components and equipment constitute the majority of solid low-level
radioactive waste at Sequoyah 1 and 2.

Before disposa, compactible trash with the exception of irradiated metalsis shipped to acommercial processor
whereit is compacted to alesser volume and shipped to the Barnwell, South Carolina, low-level radioactive waste
disposd facility. Incinerabletrash is shipped to acommercial waste incinerator in Oak Ridge, Tennessee, where
the materia is burned to ashes before disposa at the Barnwell disposal facility. Meta waste is either
decontaminated and recycled or melted to form shielding blocks. Any radioactive waste from these processesis
shipped for disposal at the Barnwell disposal facility (TVA 1998a). TVA does not send irradiated metals for
volume reduction due to its excessive dose rate. This material would be accumulated until a sufficient amount
ison hand to ship directly to the Barnwell disposal facility.

Mixed Waste

Mixed waste is materid that is both hazardous and radioactive. No mixed waste has been generated at Sequoyah
since 1990. Past sources of mixed low-level radioactivewaste a TV A nuclear plants have included beta-counting
fluids (eg., zylene, toluene) for usein liquid scintillation detectors, PCBs susceptible to contact with radioactive
contamination as a result of an accidental transformer spill or explosion, isopropyl alcohol used for cleaning
radioactive surfaces, chelating agents, and various acids.

Waste Minimization Practices

The Sequoyah Nuclear Plant site has an active waste minimization program that consists of the following
practices.

Useful portions of construction and demolition materials are salvaged for resale.

Segregated storage areas are maintained for each type of recoverable material.

Scrap treated lumber is sold or placed in dumpsters for disposal by the solid waste disposal contractor at an
offsite permitted landfill.

Inert construction and demolition wastes are collected for disposal at the site permitted landfill.

Waste paper is placed in bins or dumpsters and sold to an offsite recycle facility.

Aluminum cans are recycled and sold.

Nonrecoverable solid wastes are placed in dumpsters for disposal by the solid waste disposal contractor.
Specia wastes (e.g., desiccants, oily wastes, insulation) are collected and stored and then disposed of by
incineration. Asbestosis sent to an approved specia waste landfill for disposal.

Used ail, fluorescent tubes, and antifreeze are collected and stored in drums or tanks and recycled.

Medica wastes are collected and disposed of in accordance with the Medical Waste Disposal Procedure for
TVA Medica Facilities.
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All plant sanitary wastewater is discharged directly to the Hamilton County Public Operated Treatment
Works.

Metal-cleaning wastewater (e.g., trisodium phosphate, acetic acid) is discharged into approved storage ponds
for future disposal in accordance with the NPDES Permit.

Wastewater from floor and equipment drains in nonradiation areas is routed through sumps to the turbine
building sump for discharge in accordance with the NPDES Permit.

Surplus chemicas are sold; lead acid batteries are recycled; refrigerant is recovered and recycled; and solvent
recovery equipment is used for painting operations.

Steps to use biodegradable solvents and cleaners to replace hazardous chemicals in various cleaning
operations have been incorporated to the extent practical.

4.2.2.11 Spent Fuel Management

When nuclear reactor fuel has been irradiated to the point that it no longer contributes to the operation of the
reactor, the fudl assembly istermed spent nuclear fuel and isremoved from the reactor core and stored in the spent
fuel storage pool or basin. The Nuclear Waste Policy Act of 1982, as amended, assigned to the Secretary of
Energy the responsibility for the development of arepository for the disposal of high-leve radioactive waste and
spent nuclear fuel. When such arepository isavailable, spent nuclear fuel would be transported for disposal from
the nuclear power reactorsto the repository. Until arepository is available, spent nuclear fuel would be stored
in the reactor pools or in other acceptable, NRC-licensed storage locations. Because of the uncertainty associated
with opening arepository, this EI'S assumes spent fuel would be stored at the reactor facility for the duration of
the proposed action (i.e., 40 years).

Storage Capacity

Storage cdlls have been provided in the Sequoyah 1 and 2 spent fuel storage poolsto hold 2,089 fuel assemblies.
A reserve capacity isrequired for adischarge of one complete core (193 fuel assemblies) in the event it becomes
necessary to removefud from one of the reactor vessdls. An administrative policy requires the reserve spent fuel
pool capacity to discharge two complete cores (386 fuel assemblies). The remaining storage capacity is 1,703
fuel assemblies. Asof January 1998, the spent fud torage inventory of Sequoyah 1 and 2 was 1,214 assemblies,
leaving a usable storage capacity of 489 fuel assemblies (TVA 1997d).

Management Practice

The normal (projected equilibrium average) refueling batch size is 80 spent fuel assemblies, with refueling
frequency established at 18 months. The current capacity for storing spent nuclear fuel is adequate through the
year 2001 (following Unit 1 fuel cycle Number 11). However, Sequoyah 1 and 2 are already licensed for an
additional storage rack that would increase the capacity by 193 assemblies (one full core) to atotal spent fuel
storage pool capacity of 2,282 fud assemblies. After Unit 2 Reload 12, scheduled for year 2003, Sequoyah 1
and 2 would no longer be able to retain a two-full-core storage reserve.

4.2.3 Bellefonte Nuclear Plant, Units 1 and 2

Asdiscussed in Section 3.2.5.3, one of the reactor options under consideration istheirradiation of TPBARsIn
the Bellefonte 1 or both Bellefonte 1 and 2 after they have been completed and licensed for operation by the NRC.
An assumption incorporated in this option isthat the units would operate for the generation of electricity at their
licensed full-power output with no reduced operability attributable to the production of tritium. However, the
irradiation of TPBARs for tritium production would be considered the primary mission of the plant.

Bdlefonte 1 and 2 were issued a construction permit by the Atomic Energy Commission in December 1974. By
1988, Unit 1 was 90 percent complete, and Unit 2 about 57 percent complete. On July 29, 1988, TVA notified
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the NRC that completion of construction of Bellefonte was being deferred. A lower-than-expected load forecast
for the near future was given asthe reason for deferral. On March 23, 1993, TV A notified the NRC of its plans
to complete Bellefonte 1 and 2. This decision was the result of an extensive, 3-year study that concluded
completion of the facility as anuclear power plant was viable. In December 1994, the TVA Board announced
that Bellefonte would not be completed as a nuclear plant without a partner. Construction was halted again and
has remained stopped pending completion of a comprehensive evaluation of TVA's power needs (TVA 1997f).

Since December 1994, engineering and construction activities have been suspended. The plant systems and
structures are maintained through an active layup and preservation program initiated in 1988. The program is
described briefly in Section 3.2.5.3, including brief descriptions of the existing structures. Detailed descriptions
of the site, buildings, structures, systems, and operations are provided in the following licensing and
environmental documentation for the plant:

Atomic Energy Commission, Final Environmental Statement Related to Construction of the Bellefonte
Nuclear Plant Units 1 and 2 (AEC 1974)

Tennessee Valley Authority, Final Environmental Impact Statement for the Bellefonte Conversion Project,
(TVA 1997f)

Tennesee Valley Authority, Bellefonte Nuclear Plant, Final Safety Analysis Report, through Amendment
30, Chattanooga, Tennessee, (TVA 1991)

The following sections describe the affected environment at the Bellefonte site for land resources, noise, air
quality, water resources, geology and soils, ecological resources, cultural resources, and socioeconomics. In
addition, the radiation and hazardous chemical environment, waste management, and spent nuclear fue
considerations are described.

4.2.3.1 Land Resources
Land Use

Located in Jackson County, Alabama, the Bellefonte site occupies approximately 607 hectares (1,500 acres) of
land on apeninsula at Tennessee River Mile 392 on the west shore of Guntersville Lake about 11.3 kilometers
(7 miles) east-northeast of Scottshoro, Alabama. Thisland has aready been dedicated asthe site for Bellefonte 1
and 2. No additional land is needed to complete congtruction of either unit or to accommodate tritium production.
Thelocation of the Bellefonte site is shown in Figure 4-13. The site Bellefonteis shown in Figure 4-14.

Greater than 90 percent of the land within the three-county area surrounding the site is characterized by forest
and agricultural use or is undeveloped. The remaining land is used for residential, commercial, industrial,
infrastructure, social, cultural, or governmental purposes. The nearest town, Hollywood, Alabama, is
approximately 4.8 kilometers (3 miles) from the site.

Completion of the units for industrial purposes (including contracted irradiation services) would conform with

the proposed urban and industrial development land use for the site and its vicinity as designated by the local
governmental plans, policies, and controls.
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Figure 4-13 Location of Bellefonte Site
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Industry

Industria development islargely concentrated al ong the Scottsboro-Stevenson-Bridgeport corridor and is mainly
influenced by the availability of transportation and urban services.

Agriculture

Thetotal areaof Jackson County, Alabama, is approximately 277,000 hectares (684,500 acres), of which about
30 percent or 82,800 hectares (204,600 acres) is used for agriculture (GI SP 1998¢).

Forest

Sixty-three percent of the area of Jackson County, Alabama, isforested, amounting to 174,200 hectares (430,500
acres). Oak-hickory hardwood forests make up 78 percent of the forested area. The balanceisin loblolly and
short-leaf pine and oak-pine forests (DOA 1998c, DOA 1998d).

Recreation

Hunting, fishing, and pleasure boating are among the more popular activities in the Bellefonte site area.
Guntersville Lake supportsavariety of water-based recreation activities. Most of this activity occurs during the
spring, summer, and early fall periods of the year.

Nature Reserves

A wild life management area includes Mud Creek and Crow Creek embayments and their shorelinelands. The
Coon Gulf Habitat Protection Area on the east shore of Guntersville Reservoir is a state-managed reserve.

Visual Resources

The visud landscape of the Bellefonte Nuclear Plant siteis characterized by aflat valley adjacent to areservoir
and ariver. Thevisua landscape of the sitereflectsthat of an industrialized facility. The viewshed includes hilly
land with urban-industrial nodes surrounded by low density development scattered among agricultural uses and
forest lands.

Themgor visua dements of the plant already exigt, including the cooling towers, containment structures, turbine
building, and the transmission lines. Views of the Bellefonte site from passing river traffic on the Tennessee River
are partially screened by the ridge lines close to the shordline. The plant is overlooked by afew residences on
Sand Mountain on the east side of the river. Distant glimpses of the plant site can be had from the coves and
hollows along the Sand Mountain rim, from State Roads 35 and 40 as they traverse Sand Mountain, and from
Comber Bridge, which crosses Guntersville Lake (TVA 1997f). The plant can be seen from various locations
along U.S. Highway 72 to the northwest and from residences on the north shore of Town Creek Embayment.

A visua resource inventory is composed of three factors: Visual Resource Management classification, distance
zones, and sensitivity levels. Distance zones for each viewpoint are determined as foreground-middleground,
background, or sldom-seen. Based on the Bureau of Land Management Visual Resource Management method,
the existing landscape at the site would be classified as Visual Resource Management Class 3 or 4. Class 3
includes areas where there has been a moderate change in the landscape and these changes may attract attention,
but do not dominate the view of the casual observer. Class 4 includes areas where major modifications to the
character of the landscape have occurred. These changes may be dominant features of the view and the major
focus of viewer attention (DOI 19864). Due to the location of the site adjacent to the Tennessee River, the area
is subject to high user volumes associated with recreational uses. Because of the proximity to urban development
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and recreational areas, the facilities are visible from viewpoints with low to moderate sensitivity levels
(DOI 19863).

4.2.3.2 Noise

The most common measure of environmental noise impact is the day-night average sound level. The day-night
average sound level is a 24-hour sound level with a 10 dBA penalty added to sound levels between 10:00 p.m.
and 7:00 am to account for increased annoyance due to noise during nighttime hours. EPA has devel oped noise
leve guiddinesfor different land-use classifications based on day-night average sound level and equivalent sound
levels. The U.S. Department of Housing and Urban Development has established noise impact guiddines for
residential areas based on day-night average sound levels. Some states and localities have established noise
control regulations or zoning ordinances that specify acceptable noise levels by land-use category. The State of
Alabama has not developed a noise regulation that specifies the numerical community noise levels that are
acceptable.

For the purpose of this document, noise impacts are assessed using a day-night average sound level of 65 dBA
as the level below which noise levels would be considered acceptable for residential land uses and outdoor
recreational usesand an increase of 2 dBA as an indicator of “substantial” increasesin noise. Thisapproachis
based on the TV A noise analysis for the Bellefonte Conversion Project (TVA 1997f).

The day-night average sound levels at locations near the site are typical of aquiet rural community. The daytime
and nighttime equivalent sound level valuesranged from 41 to 51 dBA. The maximum day-night average sound
level, 55 dBA, fallswell within the Housing and Urban Development guidelineslimit. The EPA considers the
typical day-night average sound level noise range for arural location where noise sources include wind, insect
activity, aircraft, and agricultural activity to be 35 to 50 dBA. The noise levels offsite, below 65 dBA, are
considered to be acceptable.

4.2.3.3 Air Quality

The Bdlefonte Nuclear Plant siteisin the Tennessee River Vdley, Alabama—Cumberland Mountains, Tennessee,
Interstate Air Quality Control Region. Ambient concentrations of criteria pollutants in the vicinity of the
Bellefonte Nuclear Plant that were determined by monitoring at a station on Sand Mountain are presented in
Table 4-25. Thisstationisabout 3.8 kilometers (2.4 miles) east of the plant site. During the period, February
1, 1990, through January 31, 1991, six criteria pollutants were monitored at the station. Monitoring data for
1996 and 1997 from Scottsboro and Huntsville are used to supplement this data.

The ambient concentrations of criteria pollutants are compared with the most stringent regulation or guideline.
Alabama Ambient Air Quality Standards are the same as the National Ambient Air Quality Standards for all
criteria pollutants.

The area surrounding the Bellefonte site is designated by EPA as an attainment area with respect to National
Ambient Air Quality Standards for criteria pollutants (40 CFR 81). The nearest Prevention of Significant
Deterioration Class| areasto the Bellefonte Nuclear Plant site are the Cohutta National Wildlife Areain north-
central Georgia and the Sipsey National Wildlife Area in northeastern Alabama. Both sites are more than
100 kilometers (62 miles) from the Bellefonte Nuclear Plant site.

Sources of criteria pollutant emissions found at the Bellefonte Nuclear Plant site include the occasional operation
of diesd-powered emergency generators and fire protection pumps; the backup security generator; the
environmenta data station generator; site, trade, and employee vehicles; and auxiliary boilers. Small quantities
of toxic chemicals and metals are emitted from the testing and operation of the diesal-fueled
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Table 4-25 Comparison of Baseline Bellefonte 1 and 2 Ambient Air Concentrations With the Most
Stringent Applicable Regulations and Guidelines

Most Stringent Regulation or Baseline Concentrations
Criteria Pollutant Averaging Time Guideline? (ug/md) pg/m?
Carbon monoxide 8-hour 10,000 4,140°
1-hour 40,000 5,520°
Lead Calendar quarter 15 0.03°
Nitrogen dioxide Annua 100 24.1°
Ozone 8-hour 157¢ e
(4th highest averaged over
3-years)
Particul ate matter PM
Annual (3-year average) 50¢ 24°
24-hour (interim) 1504 46°
24-hour (99th percentile 1504 46°
3-year average)
PM_5
Annual (3-year average) 15 g
24-hour ( 98th percentile 65' g
averaged over 3-years)
Sulfur dioxide Annual 80 13.1°
24-hour 365 73.4"
3-hour 1,300 210°

> @ = o

The Alabama Department of Environmental Management, Air Division, has incorporated all National Primary Air Quality Standards
and dl Nationd Secondary Ambient Air Quality Standards by reference in Chapter 335-3-1, Genera Provisions, Paragraph 335-3-1-
.03. Therefore, only National Ambient Air Quality Standards are provided. The standards, other than those for ozone, particulate
matter, lead, and those based on annual averages, are not to be exceeded more than once per year. The 1-hour ozone standard is
attained when the expected number of days per year with maximum hourly average concentrations above the standard is

1-hour ozone standard applies only to nonattainment areas. The 8-hour ozone standard is attained when the 3-year average of the
annual fourth-highest daily maximum 8-hour average concentration is less than or equal to 157 ug/m?. Theinterim 24 hour PM
standard is attained when the expected number of days with a 24-hour average concentration above the standard is

arithmetic meen particulate matter standard is attained when the expected annual arithmetic mean concentration is less than or equal
to the standard.

Madison County - Huntsville. Carbon monoxide - 1997, nitrogen dioxide - 1993, ozone - 1997.

Sand Mountain, 1990-1991.

EPA recently revised the ambient air quaity standards for particulate matter and ozone. The new standards, finalized on July 18, 1997,
change the ozone primary and secondary standards from a 1-hour concentration of 235 ug/m? (0.12 ppm) to an 8-hour concentration
of 157 ug/m?*(0.08 ppm). During atransition period while states are devel oping state implementation plan revisions for attaining and
maintaining these standards the 1-hour ozone standard would continue to apply in nonattainment areas (62 FR 38855). For particulate
matter, the current PM,, (particulate matter size less than or equal to 10 micrometers) annual standard is retained and two PM, ¢
(particulate matter Sizelessthan or equal to 2.5 micrometers) standards are added. These standards are set at 15 pg/m?* 3-year annual
average arithmetic mean based on community-oriented monitors and 65 pg/m?® 3-year average of the 98th percentile of 24-hour
concentrations at popul ation-oriented monitors. The current 24-hour PM,, standard is revised to be based on the 3-year average of
the 99th percentile of 24-hour concentrations. The existing PM,, standards would continue to apply in the interim period (62 FR
38652).

Thereisinsufficient datato compare to the 8-hour standard for ozone.

Federal standard.

Compliance with the new PM, ; standards was not evaluated since current emissions data for PM,,  are not available.

Jackson County - Scottsboro. PM,, - Scottsboro, 1996, sulfur dioxide - Jackson County, 1996.

PM = Particul ate matter

Source: TVA 1998a.
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equipment, resulting in contributions to offsite concentrations of less than 0.0001 percent of the threshold limit
value of any of these pollutants.

The calculated concentrations of carbon monoxide, nitrogen dioxide, particulate matter, and sulfur dioxide from
operation of the auxiliary steam boilers, diesd generators, lube oil system, and diesdl fire pumps are two or more
orders of magnitude below the ambient standards. Compliance with the new PM, . standards was not eval uated
since current emission datafor PM,, . are not available. When the calculated concentrations from onsite sources
are combined with concentrations from offsite sources, the ambient air quality standards for carbon monoxide,
nitrogen oxide compounds, particul ate matter, and sulfur dioxide continue to be met.

Gaseous Radioactive Emissions
Bdlefonte 1 and 2 are not completed and not operating. Therefore, there are no gaseous radioactive emissions.
Meteorology and Climatology

Theregional and loca dlimatology and meteorology of the Bellefonte Nuclear Plant site described in the Atomic
Energy Commission 1974 Final Environmental Statement Related to Construction of Bellefonte Nuclear Plant
Units 1 and 2 (AEC 1974) were reevaluated in 1997 (TVA 1997f), with consideration of additional data
accumulated in theintervening years. It was determined that the records used for the 1974 Final Environmental
Statement provide an adequate representation of regiona climatic conditions. This information has been updated
with more recent data for Huntsville and Chattanooga.

Regional Climate

The Bellefonte site is located in an area dominated by prominent valley ridge topographical features, generally
aligned from northeast to southwest. Local prevailing wind patterns of the Tennessee River Valley are down-
valley (north through northeast) and up-valley (south through southwest) wind directions.

Severe Weather

Thedteisvulnerable to severe weather: heavy genera rainstorms; thunderstorms that can be accompanied by
heavy downpours, strong winds, hail, lightning, or tornadoes; and snow and ice storms.

The probability of atornado occurring a any point within aradius of 55 kilometers (34.2 miles) of the plant site
is1.15x 10* (TVA 1997f) or oncein 8,700 years. For straight winds, the fastest wind measured 10 meters (33
feet) above ground; is expected once in a 100-year period; is about 145 kilometers per hour (90 miles per hour)
(TVA 1997f).

Local Meteorological Conditions

Data collected over a 30-year period (1961-1990) indicate that at Huntsville the annual average temperatureis
157 (60.3 January is 1.6

daily maximum temperature in July is 31.7

approximately 145.2 centimeter (57.18 inches). Prevailing winds are from the east-southeast. The average
annual wind speed is 3.6 m/s (8.0 mi/hr) (NOAA 1997b).
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4.2.3.4 Water Resources
Surface Water

The Bellefonte site is located on the Tennessee River at River Mile 391.5, about 68.8 kilometers (43 miles)
upstream of the Guntersville Dam on a peninsula formed between the Town Creek Embayment and the
Guntersville Reservoir on the western shore of Guntersville Reservoir. The surface area of the reservoir is 275
square kilometers (106 square miles).

The average daily flow volume a the Bellefonte siteis 1,100 m¥/s (38,850 ft*/s). Seasonal averages derived from
records for 1950 to 1987 are 895 m*¥s (31,600 ft/s) during summer and 1,400 m®/s (49,500 ft3/s) during winter
(TVA 1997f, TVA 1998¢€). Hourly flows at the site may vary considerably from daily average flows, depending
on turbine operations at Nickajack and Guntersville Hydro Plants. Hourly flows may be zero or may bein an
upstream direction for up to six hours per day (TVA 1998¢).

Surface Water Quality

Guntersville Reservoir is classified for uses of public water supply, fish and wildlife, and swimming and other
whole body water-contact sports (TVA 1997f). Monitoring data from the EPA Storage and Retrieval of
Parametric Data database (STORET) for 1974 to 1990 showed that dissolved oxygen concentrations routinely
drop below 5 milligramg/liter during the summer months at lower depths of the lake. No concentrations less than
4 mg/l were measured. Mild dissolved oxygen stratification was found to occur occasionally in the main channel
areas. Strong stratification occurred fairly frequently in the shallower overbank and embayment areas. All pH
measurements were above the minimum Alabama criterion of 6.0. In areas of high biological activity, pH values
above the maximum Alabama criterion of 8.5 were observed (TVA 1997f). Surface water quality—monitoring
datais presented in Table 4-26.

Table 4-26 Summary of Surface Water Quality Monitoring in the Vicinity of the Bellefonte Site

Average Water Body
Parameter Unit of Measure Water Quality Criteria Concentration
Radiological
Alpha (gross) pCi/l 15* 3.25
Beta (gross) pCi/l 50° 2.4
Tritium pCi/l 20,000° <300°
Nonradiol ogical
Fluoride mg/I 4.0 0.01
Manganese mg/l 0.05¢ NA
Nitrate (as N) mg/I 10.02 0.39
Arsenic mg/I 0.05° 0.0002
Barium mg/l 2.02 0.05
Cadmium mg/l 0.005° 0.0005
Chromium mg/l 0.12 0.003
Lead mg/l 0.015° 0.006
Mercury mg/l 0.0022 0.0009
pH pH units 6.5-8.51 7.4
Sulfate mg/l 2501 153

Alabama Drinking Water Standards.

Proposed Nationa Primary Drinking Water Regulations.

Below Lower Limit of Detection of 300 pCil/l.

Nationa Secondary Drinking Water Regulations (40 CFR 143).
NA = Not available

Source: Alabama 1998, ADEM 1998a, ADEM 1998b, TVA 1997f.
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4-65



Draft Environmental Impact Statement for the Production of Tritium in a Commercial Light Water Reactor

Surface Water Use and Rights

The Bdlefonte Nuclear Plant currently draws water from the Guntersville Reservoir for fire protection and some
cooling needs. Thereare eight municipal water supplies that use water from Guntersville Reservoir downstream
of the Bellefonte Site at distances of 7.2 kilometers (4.5 miles) for Fort Payne to 62.6 kilometers (38.9 miles) for
Guntersville. The Guntersville State Park (47.2 kilometers [29.3 miles]) downstream uses Guntersville Reservoir
water for irrigation.

Surface water rights concerning the Guntersville Reservoir and the Town Creek Embayment near the Bellefonte
steinvolve nonimpairment of designated uses. I1n addition, constructing intake structures for withdrawing water
from available supplies requires the U.S. Army Corps of Engineersand TVA permits.

Liquid Chemical and Radioactive Effluents

The Bellefonte Nuclear Plant uses a small amount of chemicals for maintenance and layup. Thereisno liquid
radioactive effluent at the partially completed plant.

Other effluent streams from the Bellefonte Nuclear Plant site leave through pathways, all of which are regulated
by aNPDES Permit issued by the Alabama Department of Environmental Management. Three process discharge
streams are routed to the Guntersville Reservoir. Nine storm water discharge streams are routed to the Town
Creek Embayment and the Guntersville Reservoir. Sanitary wastewater is discharged to the Hollywood Waste
Water Treatment Facility, which is operated by the city of Hollywood. A small quantity of sanitary wastewater
from the smulator building, training facility, and environmental data station is treated onsite by sand filters and
aseptic system.

Floodplains and Flood Risk

The Bellefonte Nuclear Plant is situated on a peninsula formed between the Town Creek Embayment and the
Guntersville Reservoir in Jackson County, Alabama.

The 100-year floodplain for the Guntersville Reservoir varies from elevation 183.0 meters (600.5 feet) above
mean sealeve a River Mile 390.4 to elevation 183.2 meters (601.1 feet) at River Mile 392.3. The TVA Flood
Risk Profile devations on the Guntersville Reservair vary from elevation 183.4 meters (601.8 feet) at River Mile
390.4 to elevation 183.7 meters (602.7 feet) at Tennessee River Mile 392.3. For Town Creek, the 100-year
floodplain isthe arealying below devation 183.7 meters (602.7 feet). The Flood Risk Profile elevationis 183.8
meters (603.1 feet). The Hood Risk Profileis used to control flood damageable devel opment for TV A projects.
At thisloceation, the Flood Risk Profile elevations are equal to the 500-year flood elevations. The safety related
facilities, systems, and equipment are housed in structures which provide protection from flooding for al flood
conditions up to an elevation of 191.2 meters (627.3 feet) (TVA 1978).

Jackson County, Alabama, has adopted the 100-year flood as the basis for its floodplain regulations, and all
development would be consistent with these regulations. There are no floodways published for this area.

Groundwater
The near-surface aguifer beneeth the Bdllefonte Site occurs under unconfined conditions. Typical aquifer material

is highly weathered sedimentary bedrock overlying slightly fractured bedrock. Groundwater movement through
the Chickamauga underlying the site is via fractures that have been subjected to solution activity.
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Groundwater Quality

Groundwater quality of the near-surface aquifer beneath the site ranges from good to fair. Sampling of
groundwater for prereactor ambient condition information was initiated at the sitein 1973. During the period
from 1977 through 1983, monthly groundwater samples were collected from six onsite bedrock wellsWT1-WT6
to establish the background radionuclide levels at the site (TVA 1997f).

Groundwater sampling has also been conducted for organics and indicator parameters associated with known or
potential subsurface releases at the site. Very few constituents exceeded EPA Maximum Contaminant Levels
specified in the Primary and Secondary Drinking Water Standards (TV A 1997f). Metalsthat appeared at levels
congstently higher than the Maximum Contaminant Levels include iron, manganese, and aluminum. These may
be related to the natural mineralogy of the area.

Groundwater Availability, Use, and Rights

Most of the potable water for nearby usersis surface water taken from the Guntersville Reservoir near the site.
There are, however, both private and public uses of groundwater in the vicinity of the site, including water supply
wellsfor the cities of Stevenson, Scottsboro, and Hollywood, Alabama. The closest active municipal groundwater
supply using the shallow (Chickamauga) aquifer isthe city of Scottsboro, 11.3 kilometers (7.0 miles) from the
plant site. The Bdllefonte Nuclear Plant does not currently withdraw any groundwater. The aquifer is designated
Class Il, indicating it is currently being used for, or is a potentia source of, drinking water. The city of
Hollywood, 4 kilometers (2.5 miles) northwest of the Ste, pumps 416,000 I/day (110,000 gal/day) from two deep
wels. These wells along with surface water from Guntersville Reservoir provide the water supply for the city
of Hollywood and potable water for the Bellefonte Site.

Groundwater rights concerning the aguifers near the Site are associated with the Reasonable Use Doctrine. Under
this doctrine, landowners can withdraw water to the extent that they must exercise their rights in accordance with
the similar rights of others. The location of Bellefonte on a peninsula also tends to hydraulicaly isolate
Bellefonte from the neighborhood residential wells on the other side of Town Creek.

4.2.3.5 Geology and Soils
Geology

The Bdlefonte Nuclear Plant site is located in the Southern Appalachian Tectonic Province, in a 241 kilometer
(150 mile) long anticlinal valley known as the Brown-Sequatchie Valley. Thisvalley is representative of the
valley and ridge topography and structure. The valley was formed by erosion of the Sequatchie anticline. When
erasion breached the arch of thick sandstone and exposed the limestone and dolomite, an axia valley developed.

The controlling feature of the geologic structure is the Sequatchie thrust fault some 4 kilometers (2.5 miles)
northwest of the site. The Sequatchie fault and resultant anticline developed more than 200 million years ago.
The fault has been inactive for many millions of years.

Seismology

The known seismic history of the southeastern United States since 1776 indicates the siteislocated in an area
of low seismicrisk. The maximum historic intensities affecting the site were the result of earthquakes centered
at distant points. Nevertheless, Bellefonte Nuclear Plant has been designed based on the largest historic
earthquake to occur in the Southern Appalachian Tectonic Province—the 1897 Giles County, Virginia,
earthquake (Intensity: Modified Mercdli VIl and Richter magnitude 6 to 7). The safe-shutdown earthquake for
the plant has been established at a maximum horizontal acceleration of 0.18 g (g = acceleration due to gravity)
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and asmultaneous maximum vertical acceleration of 0.18 g. The “ safe-shutdown earthquake” is defined as the
earthquake that produces the maximum ground vibration for which the reactor coolant pressure boundary, the
capability to shut down the reactor and maintain it in the shutdown mode, and the capability to prevent or mitigate
the consequences of accidents that could result in potential offsite exposures comparable to the guideline
exposures are designed to remain functional (10 CFR 100, Appendix A).

Soils

Extensive evaluation was made of the soil and bedrock on the Bellefonte Nuclear Plant site. All major Seismic
Category | structuresimportant to the safe operation of Bellefonte are founded on competent bedrock. Physical
testing has shown that the bedrock is capable of supporting loads in excess of those imposed by the plant
structures.

The effects of amplications of ground motions through soil columns should be considered in the seismic design
of structures not founded on rock. The potential for liquefaction beneath any new structure, pipeline, or conduit
not founded on rock should be evaluated in areas that are not investigated as part of the original Bellefonte
Nuclear Plant Final Safety Analysis Report, as amended (TVA 1991).

4.2.3.6 Ecological Resources
Terrestrial Resources

The Bdlefonte Nuclear Plant siteis located within the Ridge and Valley Physiographic Province. This province
lies between the Blue Ridge Mountains and the Cumberland Plateau and is characterized by prominent, northwest
trending ridges and their adjacent valleys. The Tennessee River flows through this Province, roughly paralleling
the alignment of the valleys. The area surrounding the Bellefonte Site is characterized by forests that have been
continuously disturbed by timbering and agricultural practices.

The forest region that congtitutes the Bellefonte Nuclear Plant site is characterized by numerous tree species
(rather than domination by one or only a few species) sharing the canopy. Site vegetation has been continuously
disturbed by decades of timbering and agriculture. Five categories of vegetative communities are mixed
hardwoods, lawns and grassy fields, scrub-shrub thickets (including fencerows), bottom land riparian hardwoods,
and pine-hardwood forests. Parking lots, roads, buildings, cooling towers, and other structures associated with
the partially completed nuclear facility occupy twenty percent of the site. Mixed hardwood communities, most
commonly located on the ridges and knobs comprise forty percent of the site. Ten percent of the siteis planted
inlawns and grassy fidlds. Fifteen percent of the site is occupied by scrub-shrub communities occurring in areas
that were previoudy managed as open land but which have been left undisturbed for the past 2 to 25 years. Five
percent of the siteis occupied by bottom land hardwood and riparian forests associated with streams and the
shoreline margins of Guntersville Lake. The remainder of the site area, approximately 10 percent, is occupied
by pine-hardwood forests (TVA 1997f).

Terrestrial Wildlife
Grassy fields and the more isolated lawn areas are used as nesting and foraging areas by many species of bird,
such as meadowlarks, field sparrows and wild turkeys. Common mammals include eastern cottontail rabbits,

woodchuck, hispid cotton rats, prairie voles, and least shrews. Common reptiles and amphibians found in these
habitatsinclude gray rat snakes, eastern garter snakes, and American toads. Thereis also deer hunting onsite.
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Wetlands

There are many wetland areasin and around the Bellefonte Nuclear Plant site, most of them located along the 20-
kilometer (12.5-mile) shoreline that borders much of the site (TVA 1997f). Figure 4-15 indicates the location
of wetlands located near the plant site. Wetland classifications are palustrine, lacustrine, and fringe wetlands.
Palustrine, bottom land hardwood, deciduous, or temporarily flooded. Classification includes aquatic bed
wetlands that separate the islands from the mainland and are classified as lacustrine, aquatic bed, or rooted
vascular submerged permanently flooded. The fringe wetlands are characterized by the 9 hectares (22 acres) of
islands along the old river channdl presence of emergent and scrub-shrub plant communities and forested
shoreline (TVA 1997f).

Plant species found in the fringe wetlands include:

Common cattail (Typha latifolia) Black willow (Salix nigra)

Giant cutgrass (Zizaniopsis miliacae) River birch (Betula nigra)
Bulrush (Scirpus americanus) Sycamore (Platanus occidentalis)
Soft rush (Juncus effussus) Willow oak (Quercus phellos)
Button Bush (Cephalanthus Water oak (Quercus nigra)
occidentalis) Red maple (Acer rubrum).

Aquetic bed wetlands are formed by floating mats of Eurasian milfoil Myriophyllum heterophyllum, American
pondweed Potamogeton pectinatus, and spiny-leafed naiad Najas minor.

TVA fulfills its mandate to protect wetlands as directed by Executive Order 11990. Other wetlands have
developed in areas where ponds were constructed for previous construction activities.

Aquatic Resources

The Bellefonte site, with its narrow backwater doughs and embayments protected from the wave and current
action of the main river by strip islands and bars, supports diverse aquatic flora and fauna. Beyond the strip
idands and bars, the original channel of the Tennessee River also contains a diverse aguatic community which
is affected by the river current.

Plankton

Assessments show phytoplankton to be quite variable among sample stations, months, and years, making the
determination of spatial and temporal trends difficult. The exception is the trend for greatest phytoplankton
abundance and blue-green algae dominance during parts of the year at shallow overbank habitats and at
downstream sampling locations. This trend can be anticipated based on the increased hydraulic retention time
during the transition from fast-flowing (lotic) to slow-flowing (lentic) conditions (TVA 1997f).

Fish Communities

Guntersville Reservair supports an abundant and diverse fish community, including both a sport and commercial
fishery. Eighty-two species of fish have been collected in TVA field investigations. Two study programs are
compared: 1949 to 1984 and 1984 to 1994. Comparisons show that of 61 species were collected in both studies,
only 13 speciesfound prior to 1985 were not collected in the 1984-1994 samples. Eight new species were found
after 1985. All speciesthat are unique to either of the studies, with the exception of the introduced grass carp,
aretypicaly rareindividuals.
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In the more recent study, the predominant game species were bluegill and redear sunfish. The predominant rough
fish species were freshwater drum and yellow bullhead. Gizzard and threadfin shad were the predominant forage
Species.

The hedlth of the fish community in the vicinity of Bellefonte site has been rated “fair” from 1993 to 1996 (RFAI
scores ranging from 35 to 38). This assessment included sampling of the inflow region of Guntersville Reservoir
(upstream from the plant site), the transition region (downstream from the plant site) and the forebay region
(farfidd downstream from the plant site) (TVA 1997f). Aspectsthat appear to be limiting the fish community
quality are the low number of sucker species, the high percentage of individuals of tolerant species, numerical
dominance by asingle species, and the high percentage of omnivores in the community. Sport Fish Index (SFI)
scores for upper Guntersville Reservoir revedl that this portion of the reservoir maintained a good sauger, channel
catfish, and largemouth and spotted bass fishery during 1996. Smallmouth bass and crappie fisheries rated low
(TVA 1997f).

Mussel and Clam Communities

The most permanent (long-lived) members of the benthic macroinvertebrate community are the freshwater
mussels Unionidae. These organismswhich require afish host to complete their life cycle, were at onetime a
dominant and diverse part of the benthic community of the Tennessee River. Magjor declines in numbers and
diversity of these organisms have occurred during the past 30 years. The recent investigation of August 1995
identified 14 species of mussdls. The greatest abundance for one of the samples (asingle transect) was at River
Mile 391.1, just downstream from the Bellefonte underwater diffuser. This sample contained 65 mussels of eight
species with a population of 1.3 per square meter.

The three most abundant mussels, Megalonaias nervosa, Potamilusalatus, and Pleurobema cordatum, made
up 84 percent of thetotal. While some mussels species found along Bellefonte are harvested by the commercia
mussel industry (e.g., Megalonaias nervosa), the low average density found (0.3) indicates this area does not
support a valuable commercial mussel resource (TVA 1997f).

Both the Asiatic clam Corbicula fluminea and the zebra mussel Dreissena polymorpha are now known to occur
in Guntersville Reservoir adjacent to the Bellefonte site. The Asiatic clam has been present in this part of the
Tennessee River for at least 30 years, but the zebra mussel was first found herein 1995 (TVA 1997f).

Aguatic Macrophytes

The greatest abundance of agquatic macrophytesin the TVA systemis on Guntersville Reservoir (TVA 1997f).
Over the past decade, coverage of aquatic macrophytes has varied from about 8,100 hectares (20,000 acres) in
1988 (about 29 percent of the water surface area) to about 2,024 hectares (5,000 acres) in 1991. The peak
coveragein 1988 occurred at the end of arecord drought period (1984-1988) in the Tennessee Valley. Although
several native submersed species such as southern naiad, coontail, American pondweed, small pondweed, and
muskgrass colonize portions of the lake, the most abundant plants are the introduced or non-native species.

The most widespread and abundant submersed macrophyte is Eurasian watermilfoil Myriophyllum spicatum.
This nonnative specieswasintroduced into the TVA systemin the 1950s, and established colonies were observed
on Guntersville Reservoir in 1963. By thelate 1960s there were severa thousand acres of Eurasian watermilfoil
growing in embayments and overbank areas of Guntersville Reservoir. Coverage of Eurasian watermilfoil on
Guntersville Reservoir over the past decade ranged from about 1,214 hectares (3,000 acres) in 1991 to about
6,070 hectares (15,000 acres) in 1988. Abundance and coverage of Eurasian watermilfoil and other submersed
macrophytes can be expected to fluctuate in response to such factors as flow and water clarity and should be most
abundant in years with the low flows and clear water commonly associated with drought conditions.

4-71



Draft Environmental Impact Statement for the Production of Tritium in a Commercial Light Water Reactor

Eurasian watermilfail typicaly grows at water depths of afew inches up to about 3 meters (10 feet) and can form
dense colonies that can interfere with small craft navigation and recreational activities, provide habitat for
mosguitoes, and clog water intakes. Eurasian watermilfoil is abundant in shallow embayments near Bellefonte
and along the overbank adjacent to the river channel. However, because of the riverine nature of Guntersville
Reservair in the vicinity of the Site, overbank habitet isnot as extensive as it isin portions of the reservoir farther
downstream. Extensive colonization of Town Creek Embayment by aquatic macrophytes has little potential for
clogging the facility intake structure; however, they have some potential for increasing mosguitoes at the facility.

Spinyleaf naiad Najas minor and hydrilla Hydrilla verticillata are two other introduced species of submersed
aguatic macrophytes that have established on Guntersville Reservoir. Like Eurasian watermilfail, these two
species also can colonize shallow water habitats and have the potential to cause similar problems. Spinyleaf
naiad wasintroduced into the TVA system in the 1940s. During the mid- to late 1980s, spinyleaf naiad colonized
as much as 607 to 810 hectares (1,500 to 2,000 acres). These levels have declined to afew hundred acresin the
1990s. Hydrilla has the potential to be an even more problematic plant than Eurasian watermilfoil because of
its ability to colonize in deeper water and because it forms a continuous plant mass through the water column.
Hydrilla, which wasfirst discovered on Guntersville Reservoir in 1982, increased to about 1,215 hectares (3,000
acres) in 1988. Although scattered plants of hydrilla are currently present throughout the mid-portion of the
reservoir, visible colonies are less than 4 hectares (10 acres).

The establishment and rapid spread of hydrillawere the primary reasons for the stocking of 100,000 sterile grass
carp in Guntersville Reservoir in 1990. Thedramatic decline in hydrilla and spinyleaf naiad and the suppression
of these species can be partialy attributed to feeding by the grass carp. Like Eurasian watermilfoil, abundance
of these species can be expected to fluctuate with reservoir conditions (e.g., flow and water clarity) and also can
be expected to increase as populations of the grass carp decline and feeding pressure becomes less.

Because submersed aguatic macrophytes are so widespread in Guntersville Reservoir, it is not practical or
desirableto attempt to eradicate them from the reservoir. Rather, as has been the case since the 1970s, aguatic
macrophytes should be managed by controlling excessive populations in areas where they conflict with reservoir
use, while allowing them to grow in areas that provide food and habitat for fish, waterfowl, and other aquatic
organisms.

Threatened and Endangered Species

Federdly listed and/or state listed threatened and endangered species aoccurring in the vicinity of the Bellefonte
Stewere described in the 1974 Find Environmental Statement (TV A 1974b) and more recently in the Bellefonte
Conversion Project Final EIS (TVA 1997f). At least two federaly listed animals occur regularly on the
Bellefonte site and several other state or federally listed species are likely to occasionally use areas of suitable
habitat on or near the site (Table 4-27).

Plants
The snow-wreath, listed as endangered in Alabama, and smoketree and yellow honeysuckle, both listed as of
specid concernin Alabama, are found across the Tennessee River from the plant site. Although habitat similar

to that preferred by these species exists within the Bellefonte plant site boundary, these species have not been
found there during extensive field surveys (TVA 1998e).
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Table 4-27 Federally and State-Listed Threatened or Endangered Species on or

Near the Bellefonte Site

Common Name Scientific Name Federal State
Plants
Green pitcher Sarracenia oreophila a Endangered
Snow-wreath Neviusia alabamensis a Endangered
Smoketree Cotinus obovatus a SPOC
Y ellow Honeysuckle Lonicera flava a SPOC
Mollusk
Orange-footed Pearlymussel
Pink Mucket Plethobasus cooperianus Endangered Endangered
Anthony's Riversnail Lampsilis abrupta (=L. orbiculata) Endangered Endangered
Athearnia anthonyi Endangered Endangered
Fish
Snail Darter Percina tanasi Threatened Threatened
Reptiles
Box turtle Terrapene carolina a SPOC
Birds
Bad Eagle Haliaeetus leucocephalus Threatened Threatened
Osprey Pandion haliaetus a Threatened
Cooper's Hawk Accipiter cooperii a SPOC
Willow Flycatcher Empidonax traillii a STUN
Warbling Vireo Vireo gilvus a STUN
Mammals
Gray Bat Myotis grisescens Endangered Endangered
Indiana Bat Myotis sodalis Endangered Endangered
Meadow Jumping Mouse Zapus hudsonius a SPOC
2 Not listed.

Key: SPOC = species of concern in Alabama, STUN = status undetermined in Alabama.
Source: Tennessee 1994, TVA 1997f, TVA 1998a.

Two plants federally listed as endangered occur in Jackson County. American hart’ s-tongue fern Phyllitis
scolopendrium var. americana occurs in a cave mouth about 32 kilometers (20 miles) west of the site. No
suitable habitat for this species occurs on the Bellefonte site and it has not been found in nearby caves or
sinkholes. The green pitcher plant Sarracenia oreophila occurs in wet woods and streambanks on Sand
Mountain. Suitable habitat is absent from the Bellefonte site and the species has not been found on or in the
immediate vicinity of the site.

Terrestrial Animals

Two federaly protected terrestrial animals, the bald eagle and gray bat, have been seen at the Bellefonte site. The
bald eagle isafairly common winter resident and uncommon summer resident on Guntersville Reservoir. The
nearest nest sites are at the Raccoon Creek, 14 kilometers (9 miles), and Crow Creek, 16 kilometers (10 miles)
embayments, upstream of the Bellefonte site. Wintering eagles on Guntersville concentrate at a few nocturnal
roost sites and disperse over much of the reservoir during the day. They regularly use the wooded shoreline of
the Bellefonte site dong both the mainstem of the Tennessee River and theintake canal for perching and foraging.
Additiond information on the biology and status of bald eagles in the southeastern United Statesis contained in
the Biologica Assessment included inthe 1995 NRC Final Environmental Statement Related to the Operation
of Watts Bar Nuclear Plant (NRC 1995b).
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The gray bat roostsin caves year round and forages over water on insects. At least two caves used as summer
roogting sites, Blowing Wind Cave and Nitre Cave, occur within 15 kilometers (9 miles) of the Bellefonte site.
The reservoir adjacent to the Bellefonte site provides suitable foraging habitat, and gray bats frequently travel
20 or more kilometers (12 or more miles) from summer roost caves to foraging sites. It istherefore likely that
gray batsregularly occur along the shoreline of the Bellefonte site. Best et al. (1995) provide additional details
on gray bat movements and foraging ecology at Guntersville Reservair.

The Indiana bat roosts in hollow trees during summer months and hibernates in caves during the winter. This
speciestypicdly foragesin wooded areas adjacent to streams and other water courses. Because Indiana bats have
been obsarved hibernating in caves within 15 kilometers (9 miles) of the Bellefonte site, it islikely they at least
occasionally forage within forested riparian areas on the Bellefonte site during the summer.

The habitat requirements and local status of the meadow jumping mouse, osprey, Cooper’s hawk, willow
flycatcher, warbling vireo, and box turtle have been described by TVA (1997f).

Aguatic Species

In recent years, no aguatic species on the Federal or State of Alabamallists of endangered or threatened wildlife
have been found in the Tennessee River in the vicinity of the Bellefonte site. Recent fish community assessments
and mussdl survey in Guntersville Reservoir near the Bellefonte site do not indicate the presence of listed or
candidate endangered or threatened species (TVA 1997f). A few listed aguatic species have been found in both
the upstream part of Guntersville Reservoir and in Wheeler Reservoir just downstream from Guntersville Dam.

The endangered pink mucket and the threatened snail darter occur in suitable gravel and cobble habitats in several
Tennessee River reaches, including both the Nickgjack and Guntersville dam tailwaters. The orange-footed
pearlymussdl also occursin gravel and cobble habitats within the main stem Tennessee River. In recent years
it has been found in the Guntersville Dam tailwater and not in the Nickajack tailwater. Anthony’sriversnail, the
only endangered snail in thisgroup, occursin the lower Sequatchie River and at afew locationsin the Nickajack
Dam tailwater about 24 kilometers (15 miles) upstream of the Bellefonte site. It has not been found in surveys
near the Bellefonte site, or at any other location on Guntersville Reservoir or in the Guntersville Dam tailwater
(TVA 19984). Additional information on the biology, distribution, and recovery objectives for this speciesis
presented in the U.S. Fish and Wildlife Service recovery plan (DOI 1997).

4.2.3.7 Archaeological and Historical Resources

Aninitia archaeological reconnaissance of the 607 hectares (1,500 acres) of Bellefonte was conducted in 1972
(TVA 1997f). Thisreconnaissance resulted in the verification and discovery of five sites, with three of the sites
containing Archaic, Woodland, or Mississippian components. One of the sites was subjected to data recovery
in 1973/74 asaresult of mitigation of adverse impact from the proposed construction of the Bellefonte Nuclear
Plant. Another of the sites consists of a Woodland component in the northeast edge of the peninsula near the
confluence of Town Creek and the Tennessee River and is potentially €eligible for inclusion in the National
Regigter of Historic Places. None of the other sitesare eligible for inclusion. Archival record search, an initial
fidd check, and discussions with the Alabama Historical Commission determined that the only historical site of
significance within the project locality was the original town site of Bellefonte. Bellefonte was incorporated in
1821, served as the first county seat of Jackson County, and it has been determined eligible for the National
Regigter of Historic Places. At the time of the survey, two antebellum structures were still standing: the Daniel
Martin Inn/Tavern and a one-room cabin with a more recent lean-to addition. The major street layout of
Bellefonte was still discernible, as were limestone foundations of two antebellum brick structures and an
asociated cistern. Brick remnants of the former jail and the chimney and doorstep foundations of a cabin were
also present. Since the 1972 survey, al structures associated with the original town site of Bellefonte were
removed by subsequent landowners (TVA 1997f, TVA 1998¢).
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4.2.3.8 Socioeconomics

The socid, economic, and community characteristics of the affected environment are described at three levels of
increasing size: (1) the City of Scottsboro, (2) Jackson County, and (3) the region of influence, defined as the
areawithin a 80-kilometer (50-mile) radius of the Bellefonte Nuclear Plant that includes the city of Scottsboro
and Jackson County. Completion of Bellefonte 1 would have the greatest effect on the socioeconomic
characteristics of Jackson County.

The Bellefonte Nuclear Plant site is near Hollywood, Jackson County, Alabama. Its exact location is latitude
34 north and longitude 85

persons about 11.3 kilometers (7 miles) from the Bellefonte Nuclear Plant, is the largest city in the county.
Scottshoro is located on the banks of the Tennessee River's Guntersville Reservair, Jackson County, Alabama.
Jackson County isin the northeast corner of Alabama, adjacent to Marion County, Tennessee; DeKab County,
Alabama, to the east; Madison County, Alabama, to the west; and Marshall County, Alabama, to the south.

The affected environment section describes only those socioeconomic factors that most likely would be affected
if the Bellefonte Nuclear Plant were selected for tritium production. School related issues and tax related issues
are expected to be among these important socioeconomic factors.

Regional Economic Characteristics

This section presents data on the current and recent economic conditions in Scottsboro and Jackson County,
including unemployment rate, workforce occupations, per capita and household income, and main businesses.

Employment

The most recent unemployment rate for Jackson County is 8.2 percent for the period January through October,
1997 (Jackson County 1998). Table 4-28 shows the unemployment rate for the county from 1991 to 1996. As
indicated in Table 4-30, the 1997 figure is considerably lower than the annual averages from 1991 through 1996.
There are no comparable figures available for the City of Scottsboro.

Table 4-28 Unemployment Percentages in Jackson County (1991-1997)
1991 1992 1993 1994 1995 1996 1997

10.0 10.2 9.6 9.1 10.0 9.5 8.2%

Source: Jackson County 1998.

In terms of occupations, manufacturing is the most important, accounting for about 31 percent of the workforce
(5,064 workers) in Jackson County. Thisisfollowed by services, with about 27 percent of the workforce (4,377
workers), and by retail trade, with about 19 percent (3,151 workers). Less-important occupations include
government (almost 8 percent), finance-insurance-real estate (4.7 percent), construction (3.8 percent), and
wholesdletrade (2.9 percent). Table 4-29 reflects the distribution of industrial occupations in Jackson County
compared with the overall figures for Alabama and the United States (as percentages of total employment only
for 1996).

4-75



Draft Environmental Impact Statement for the Production of Tritium in a Commercial Light Water Reactor

Table 4-29 Industrial Occupation Distribution for Jackson County, Alabama,
and the United States (1996 Main Occupations as a Percentage of Total Employment Only)

Type of Occupation Jackson County (Estimated for 1997) Alabama (1993) United States (1993)
Manufacturing 29.7 17.4 12.6
Services 154 24.6 30.4
Retail trade 15.7 171 16.9
Government 16.6 16.8 14.2
Finance-Insurance-Real Estate 33 4.8 7.4
Construction 6.0 6.2 53
Wholesdetrade 2.7 4.4 4.6
Agriculture 0.9 11 12

Source: DOC 1998b.

Income

Total persona income in Jackson County increased from $876 million in 1995 to $931 in 1996 (DOC 1998b).
The per capita personal income went from $17,539 in 1995 to $18,366 in 1996. In 1996, the county ranked
eighteenth in Alabamain per capitaincome. Table 4-30 shows the per capita and household income figures for
Scottsboro and Jackson County for 1997.

Table 4-30 Per Capita and Household Income in the City of Scottsboro and Jackson County
(Estimates for 1997)

Income Measure City of Scottsboro Jackson County
Estimated per capitaincome $15,552 $13,525
Estimated average household income N/A $35,264
Estimated median household income $27,856 $26,492

NA = not available.
Source: Jackson County 1998.

Businesses

The businesses of greatest economic significancein the region of influence are Akzo Nobel, CommScope, Mead
Containerboard, Maples Industries, Patrick Lumber Company, Shaw Industries, U.S. Gypsum, and Wenzel Metal
Spinning (Scottshoro 1998). Jackson County businesses employ atotal of 16,264 workers. The average number
of employees per business in the county is 10.2 (Jackson County 1998).

Population

The population of Hollywood has remained essentially flat over this decade. According to Census Bureau data,

it was 916 and 914 in 1990 and 1996, respectively (DOC 1998c). The population of Scottsboro increased from
13,786 in 1990 to 14,133 in 1996 (estimated), an increase of 2.5 percent. Scottsboro ranks thirty-third in
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Alabamain terms of population. The nearest metropolitan city to the Bellefonte Nuclear Plant site is Huntsville,
which grew from 159,880 in 1990 to 170,424 in 1996 (estimated), an increase of 6.6 percent.

According to the 1990 U.S. Census, the total population of Jackson County was 47,796 (DOC 1998c). The
estimated county population in 1997 was 50,532, and the projection for 2002 is 51,132 (Jackson County 1998).
The estimated number of householdsin the county in 1997 was 19,315, and this number is projected to decrease
to 19,177 by 2002.

Thetotal population for the Bellefonte Nuclear Plant region of influence was estimated at 883,553 in 1990 (DOC
1992). For the sameyear, the number of households was estimated at 336,109. About 25 percent (220,967) of
the region of influence s population was under 18 years of age; about 53 percent (468,407), 18 through 54; and
about 22 percent, 55 or older.

Demographic characteristics of the region of influence and Jackson County for 1992 are shown in Table 4-31.
For the same year, Table 4-32 showsthe ethnic breakdown by race and Hispanic origin for the population of the
county, the region of influence, and the United States (for comparison).

Table 4-31 General Demographic Characteristics of the Bellefonte Site Region of Influence and
Jackson County (1990 Census)

Demographic Measure Jackson County Region of Influence
Total population 47,796 883,553
Families 14,143 252,374
Households 18,099 336,109
Mae 23,146 427,549
Female 24,650 456,004

Sources: DOC 1998c.

Theracid and ethnic composition of the region of influence projected for the year 2025 is shown in Figure 4-16.
Low-income househol ds based on 1990 Census data are presented in Figure 4-17. Low-income households are
those with incomes of 80 percent or less than the median income of the counties. As indicated in this figure,
approximately 44 percent of total households are |low-income households (see Appendix G).
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Figure 4-16 Racial and Ethnic Composition of the Minority Population Residing in Counties
Within 80 Kilometers (50 Miles) of Bellefonte Projected for the Year 2025
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Table 4-32 Population Distribution by Race and Hispanic Origin in Jackson County,
the Bellefonte Site Region of Influence, and the United States?

United States

Jackson County

Bellefonte Site Region of Influence

Percentage of Total

Percentage of Total

Percentage of Total

Ethnic Group or Subgroup (U.S. Census Definitions) Population Population Population Population Population
White not of Hispanic origin 75.60 44,531 93,17 771,169 87.28
Black not of Hispanic origin 11.80 1,957 4.09 95,253 10.78
American Indian, Aleut, or Eskimo not of Hispanic origin 0.70 1,008 2.11 4,593 0.52
Asian or Pacific Iander not of Hispanic origin 2.80 89 0.19 6,243 0.71
Other race not of Hispanic origin NA 3 0.01 90 0.01
White of Hispanic origin 4.63 165 0.35 3,955 0.45
Black of Hispanic origin 0.31 11 0.02 556 0.06
American Indian, Aleut, or Eskimo of Hispanic origin 0.07 12 0.03 33 0.00
Asian or Pacific Idander of Hispanic origin 0.12 1 0.00 142 0.02
Other race of Hispanic origin 3.83 19 0.04 1,519 0.17
Hispanic total 9.10 208 0.44 6,205 0.70
Total population (all ethnic groups) 100.00 47,796 100.00 883,553 100.00

#Shown as a percentage of total population for comparison purposes.

Note 1: ROI (Region of Influence) is defined as the areawithin a 50-mile radius of the Bellefonte site.

Note 2: Sum of items may not add up to population total due to rounding error.

Sources: DOC 1992.
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Figure 4-17 Low-Income Households Residing Within 80 Kilometers (50 Miles) of Bellefonte (1990)

Housing

Temporary housing in Jackson County consists of 7 hotels and motels, about 10 trailer parks, and 13 apartment
complexes. The hotels and motels are the Budget Inn, Comfort Inn, Days Inn, Goose Pond Colony Cottage
Rentals, Hampton Inn, Scottish Inn Motel, and Scottsboro Hotel. The three largest trailer parks together have
about 380 camper and mobile home lots, while the other 10 have about 30 each. Camper lots cover an area half
the size of mobile homes and areidedl for workers who commute from nearby counties or neighboring states and
drive back home on weekends. Thus, atrailer park designed for campers can accommodate twice as many tenants
as one designed for mobile homes (Scottsboro 1998). An additional park adjacent to the Bellefonte plant site
is planned for construction in the fall of 1998; it will feature about 125 lats, with the option for expansion to
about 250. The estimated number of camper and mobile home lots in the county which was about 590 as of May
1998, is expected to increase about 84 in 1999. Trailer parks take about four months to be built. As of spring
1998, al trailer parksin the areawere at or near capacity.

Currently, most apartment complexes have low vacancy rates at or near O percent. Vacancy rates are subject to
seasonal variation and range from 0 to 12 percent (Jackson County 1998). Monthly rents range from the low
$200s to the mid $300s for one-bedroom, the high $200s to the high $300s for two-bedroom, and the high $300s
to the low $400s for three-bedroom apartments (Jackson County 1998). There are 12 apartment complexesin
operation and one under construction in Jackson County (Scottsboro 1998). They range in size from 20 to 100
units, and include one complex for the elderly and one for low-income tenants (Jackson County 1998). The
estimated number of rental apartment unitsis 650. There were also 36 homes for rent in Jackson County as of
May 1998 (Scottshoro 1998). The home rental market is considered limited by local redltors.

In terms of permanent housing, from 1980 to 1990 atotal of 621 electrical utility permits were issued to new
single-family homeslessthan 0.5 percent increase per year (Scottsboro 1998). The number of occupied housing
unitsin Jackson County was 18,020 in 1990, of which 13,827 (77 percent) were owner occupied and 4,193 (23
percent) were rentals (Jackson County 1998). The average number of persons per housing unit in 1990 was 2.6,
isdightly higher than the average for Alabama (2.32) and the United States (2.29) (Jackson County 1998. There
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were 147 homeslisted for sde in Jackson County as of April 21, 1998 (Scottsboro 1998). Of these, 82 werein
Scottshoro. The average number of daysto sell ahome was 126 as of April 21, 1998.

The average home sale price in 1997 was $72,000. Property taxes, insurance costs, and utility rates are about
88 percent of the national average (Scottsboro 1998).

Community Services
General Education

A total of 152 students are enrolled in Hollywood Junior High Schooal, part of the Jackson County School System
(Jackson County 1998). The city of Scottsboro has four public elementary schools, one junior high school, and
one high school. Total public school enrollment in Scottsboro is 2,967, of which 1,664 attend primary and 1,303,
secondary schools (Scottsboro 1998). Scottsboro has one private elementary school (the North Alabama
Christian School, a new private elementary school opened for the current academic year) and eight private
preschool and kindergarten schools. The City of Scottsboro School System has 207 certified teachers, and can
absorb 725 additiond students next year with the construction of a new high school. The old high school isbeing
converted into an elementary school (Scottsboro 1998). The current student-to-teacher ratio for the systemis
14:1. Presented as Table 4-33 are the student enrollment breakdown by year and the number of staff for
1997-1998 in the City of Scottsboro School System.

The system’ stransportation services can accommodate up to 4,080 students transported by 34 buses on a dual-
route basis, or 2,040 on a single route (Armstrong 1998). Thus, the system’s transportation services can
accommodate an additional 1,113 students given a dual-route system.

The Scottsboro School System’s budget for the current fiscal year (October 1, 1997, through
September 30, 1998) is $18,368,433 (Scottsboro 1998). The system obtains revenue from the county, state, and
Federa governments. For fiscal year 1997, Jackson County paid the school system $204,690 from tax revenues
(Jackson County 1998). In addition, $672,657 were allocated to the school system for fiscal year 1998 by the
Jackson County Commission from funds provided by TVA in lieu of taxes (Jackson County 1998). The budget
per student was $5,120 for the 1995-1996 academic year.

Overall student enrollment in the Jackson County School System is 6,257, of which 713 are in elementary
schools, 566 in middle schoals, 1,273 in junior high schools, and 3,705 in high schools (Jackson County 1998).
The Jackson County School System has 437 certified teachers and 35 administrators. The current student-to-
teacher ratio for the system is 14:3. The system could absorb about 740 additional students without significant
disruption. Eighteen new classrooms are being added system-wide. There are two private Christian academies
in the county (one in Scottshoro, as mentioned above). The Jackson County School System has 100 school buses
and, at an average of 66 students per bus, an overall transportation capacity of 6,600 on a single-route system
or 13,200 on adual-route basis. This means that the system could accommodate an additional 343 students on
a single-route basis and 6,943 on a dual-route basis. The Jackson County Board of Education is considering
plansto consolidate three high schools: Woodville, Skyline, and Paint Rock Valley. The proposed consolidated
school would be for 432 high school students. Forty-four percent of those students are currently enrolled at
Skyline, 33 percent at Woodville, and 23 percent at Paint Rock (Alabama A& M 1998).

The system’ s budget is $42,418,000 for the 1997-1998 academic year, of which $35,765,012 are spent directly
on students (about $5,716 per student, up from $4,240 for the 1995-1996 academic year) and $6,652,988 on
general student services (Armstrong 1998, Jackson County 1998). The estimated budget for next year is $43
million (Jackson County 1998). There are three revenue components to the budget: Federa, state, and county
government funds. For fiscal year 1997, Jackson County’s share was $374,403 (Jackson County 1998). In
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Table 4-33 Scottsboro School System Breakdown by Academic Year (1991-1998)

Total Enrollment (by School Year) Total Faculty (1997-1998) S
udent:
School and Grade 1991- 1992- 1993- 1994— 1995- 1996— 1997- Certified Faculty Ratio
Location Levels 1992 1993 1994 1995 1996 1997 1998 Teachers | Support Other (1997-1998)
Browrwood K—4 381 364 365 367 416 431 437 32 6 6 14
Elementary
Caldwell K—4 501 543 469 449 429 445 428 34 9 7 13
Elementary
Nelson K—4 264 239 297 297 338 355 364 27 6 4 13
Elementary
Page Elementary | 5-6 492 498 462 436 420 420 435 29 8 5 15
Tota primary K—6 1,638 1,644 1,593 1,549 1,603 1,651 1,664 122 29 22 14
Scottsboro Junior o 454 461 486 480 458 451 453 29 7 7 16
High School
Scottsboro High— f o 4, 881 868 825 812 842 800 850 56 12 9 15
School
Total secondary 7-12 1,335 1,329 1,311 1,292 1,300 1,251 1,303 85 19 16 15
Total system K-12 2973 2973 2,004 2841 2,903 2,902 2,967 207 48 38 14

Source: Scottsboro 1998.
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addition, $1,448,021 was dlocated to the school system for fisca year 1998 by the Jackson County Commission
out of funds provided by the TVA in lieu of taxes (Jackson County 1998).

Public Safety

This section describes public safety specifically, fire protection and police protection, in the region of influence,
including Jackson County and Scottsboro.

Fire protection in Scottshoro is provided by the City of Scottshoro Fire Department. There are 30 full-time
firefighters and 14 volunteers (Scottsboro 1998). Jackson County has 490 volunteer firefighters. Table 4-34
shows full-time and volunteer firefightersin region of influence. There are 27 fire departments within the region
of influence; 24 of these are in Jackson County, as noted above. The total number of firefighters for the region
of influence (including all in Jackson County) is approximately 535.

Table 4-34 Fire Protection Services Available in the City of Scottsboro, Jackson County, and the
Bellefonte Site Region of Influence (April 1998)

Nu_mber O_f Number of Firefighters Vehicles
Stations (Fire
Level of Analysis Departments) Full-Time Volunteer Pumps and Tankers Ladders Rescue
City of Scottshoro 3D 30 14 4 1 1
Jackson County® NA (24) 31 490 24 1 21
ROI® NA (27) 31 535° 31 1 21

2 Including Scottshoro Fire Department.

®  Including Scottshoro Fire Department, all of Jackson County’ sVolunteer Departments, and three of DeKalb County’ s Fire Departments
(Henager, Sylvannia, and Powell).

¢ Minimum estimate.

NA = not available.

Sources: Scottshoro 1998, Jackson County 1998.

Police Protection—Police protection in the vicinity of the Bellefonte site is provided by the City of Scottsboro
Police Department, the Hollywood Police Department, and the Jackson County Sheriff’s Office. The county has
eight police departments (Scottsboro, Stevenson, Bridgeport, Hollywood, Woodville, Skyline, Section, and
Pisgah), Scottsboro has 37 full-time officers. There are about 10 civilian dispatchers, 6 jailers, 2 clerks, and 1
maintenance employee. The Hollywood Police Department has three officers; the Sheriff’s Office, 27 sworn
deputies, including the Sheriff, who is based in Scottsboro (Jackson County 1998).

There aretwo hospitalsin Jackson County. Jackson County Hospital has 170 beds and a staff of 465, including
40 physicians (Jackson County 1998). North Jackson Hospital has 40 beds and a staff of about 270, including
6 physicians.

Transportation

The nearest mgjor interstate highway is Interstate Highway 59, approximately 47 kilometers (29 miles) southeast
of the Bdlefonte site. U.S. Highway 72, which connects Chattanooga, Tennessee, and Huntsville, Alabama, is
3.2 kilometers (2 miles) northwest of the site. Bellefonte Road is a two-lane road extending from the north
across Town Creek Embayment to U.S. Highway 72. Site access from the south is provided by South Access
Road, connecting to Jackson County Road 33. The CSX Railway main line between Chattanooga and Huntsville
passes about 4.8 kilometers (3 miles) northwest of the Bellefonte site. The Tennessee River is navigable past
the Bdllefonte site; a minimum 2.7-meter (9-foot) channel depth is maintained for commercial or recreational
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vessdls. The bargetraffic in this portion of the Tennessee River navigation system is considered moderate (TVA
1997f). These transportation routes are shown in Figure 4-18.
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Figure 4-18 Transportation Routes in the Vicinity of the Bellefonte Nuclear Plant Site
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Tax Revenues
Jackson County Tax Revenues

Jackson County collectstax revenuesfrom real estate, sales taxes, and motor vehicletags. The net assessed real
estate value for fiscal year 1997 is $169,486,219 (Jackson County 1998). Tota tax collectionsin fiscal year
1997 were $9,353,939, up from $8,618,488 in fiscal year 1995. Figure 4-19 showsthetotal distributions by
recipient for fiscal year 1997. Table 4-35 shows Jackson County’ stax and fee revenue distributions by recipient
and by source for fiscal year 1997.

77 School District 1
T Schwoel Distriet 2
HH Schoel District 3

5 Fire Fand
S§ City of Seottshora

..} Holtywood

Somres: Creford 1998y

Figure 4-19 Jackson County Tax Revenue Distributions by Recipient FY 1997

Source: Jackson County 1998

The Jackson County Commission also receives monthly payments from the TVA of about $469,629.06,
amounting to $5,635,548.72 for fiscal year 1998 (Jackson County 1998).

Tobacco Tax Revenues

The tobacco taxesin Jackson County, including county, Scottsboro, state, and Federal taxes, will probably bring
in over $1 million in additiona revenues (Scottshoro 1998). Scottsboro City’ s portion in tobacco taxes amounted
to $86,538 last year. From the average $12 carton price, 30 cents goes to the city, 50 cents to the county; $1.65
to the state, $2.48 for Federa taxes, and 44 cents for sales tax (Scottsboro 1998). Those revenues are alocated
to the city’s general fund for operations. Jackson County’s tobacco tax share amounts to approximately
$300,000 (Scottsboro 1998).
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Table 4-35 Jackson County Revenue Distributions by Recipient (Selected Recipients Only) and Tax and Fee Revenue

Sources, Fiscal Year 1997 (October 1996 Through September 1997)

County School Districts

District 1 District 2 District 3
Tax or Fee Revenue Source | (Jackson County) | (Jackson County) (Scottshoro) County Hospitals Fire Fund City of Scottsboro Hollywood
Redl estate $146,614 $158,878 $175,368 $548,437 $219,901 $1,302,747 $9,837
Motor vehicle ownership $23,680 $35,918 $25,050 $113,230 $0 $185,722 $2,171
Motor vehicle sales $0 $0 $0 $0 $0 $88,985 $3,596
M obile home ownership $5,345 $485 $2,337 $0 $0 $2,337 $154
Motor vehicle tags $855 $2,629 $1,935 $0 $0 $37,755 $2,380
Totds $176,493 $197,910 $204,690 $661,667 $219,901 $1,617,546 $18,138

20nly when theland is not owned.

Source: Jackson County 1998.
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4.2.3.9 Public and Occupational Health and Safety
Radiation Environment

Construction on Bdlefonte 1 and 2 has not been completed. Therefore, no radiation has been released to the
environment.

Background radiation exposure of individuals in the vicinity of the Bellefonte site is expected to be the same as
for the Watts Bar site. The background radiation exposure at the Bellefonte site is presented in Table 4-36.

Table 4-36 Sources of Radiation Exposure to Individuals in the Vicinity of the Bellefonte Site

Committed Effective Dose Equivalent
Source (mrem/yr)

Natural Background Radiation

Cosmic and cosmogenic radiation 28

External terrestrial radiation 28

In the body 39

Radon in homes (inhaled) 200
Total 295
Other Background Radiation

Release of radioactive material in natural gas, mining, ore processing, €etc. 5

Diagnostic x-rays and nuclear medicine 53

Air travel 0.28

Consumer and industria products 0.03
Total 355

Source: TVA 1998b.

Chemical Environment

Since construction of the Bellefonte Nuclear Power Plant has not been completed, only small amounts of
hazardous chemicals are used at the site for maintenance and layup (TVA 1997f).

Bellefonte is in compliance with the discharge requirements of the NPDES Permit issued by the Alabama
Department of Environmental Management (TVA 1997f). Historical data (from 1974 to 1991) on storm water
dischargesindicate that all primary pollutants (list of major health-related contaminants) were below the Method
Detection Limits, except for some metals. Two specified examples of these metals are dissolved iron and
manganese (TVA 1997f). The background samples from intake water were also above the Method Detection
Limits for the same metals. Section 4.2.3.3, Table 4-25, and Section 4.2.3.4, Table 4-26, contain data on
quantities of concentrated chemical concentrationsin ambient air and surface water in the vicinity of Bellefonte.

4.2.3.10 Waste Management

Small quantities of nonradioactive wastes are generated at the Bellefonte site. Current operations include actions
necessary to maintain plant systems such as the turbines.

Ongoing maintenance activities at Bellefonte generate a small amount of solid waste. Typical solid waste is

routinely put in dumpsters onsite and subsequently disposed of offsite by contractors. Asbestos and special
wastes are sent to the local sanitary landfill on approval by the Alabama Department of Environmental
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Management. 1n 1995, Bellefonte generated more than 2.8 cubic meters (100 cubic yards) of asbestos wastes,
including insulation board, roofing material, tiles, gaskets, and filters. Special wastes generated by Bellefonte
include activated alumina, grease, ail-contaminated rags, il filters, sandblast grit, cement, and surplus chemicals.
Bdlefonte special waste disposal for 1995 included 55 drums (each containing 55 gallons) of oil-contaminated
materials, grease and surplus chemicals, several hundred pounds of waste cement, and lesser amounts of other
wastes.

The Bdlefonte site currently qualifies as an EPA Small Quantity Generator, in accordance with 40 CFR 121.5
(i.e., the site generates more than 100 kilograms, but less than 1,000 kilograms of hazardous waste in any one
calendar month per year). Hazardous wastes generated by Bellefonte include waste ail, lead wastes, nickel-
cadmium batteries, acetic acid wastes, hydrazine, polyvinylchloride glue, tar, and solvents.

Some PCB wastes (e.g., lighting ballasts, small capacitors), which are regulated by the Toxic Substances Control
Act (TSCA), are dlso generated. Hazardous wastes are shipped to the TV A Hazardous Waste Storage Facility
in Muscle Shods, Alabama, which makes arrangementsfor disposal at a permitted disposal facility (TVA 1997f).
4.2.3.11 Spent Fuel Management

Thereisno spent fuel at the Bellefonte Nuclear Plant site.

Storage Capacity

Spent fuel storage has been provided for Bellefonte 1 and 2. There are two separate spent fuel pools, one for each
unit. Each pool has a storage capacity of 1,058 spent fuel assemblies.
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5. ENVIRONMENTAL CONSEQUENCES

Chapter 5 describes the environmental conseguences of the production of tritium in commercial light water reactors
(CLWRs). It beginswith abrief introduction, followed by an elaboration of the potential environmental consequences
of tritium production at each site. Included for consideration are the radiological impacts of operations and potential
facility accidents. There followsadescription of the consequences of activities that, although related to the reactor sites,
are generic in nature and can be treated separately—specificaly, reactor licensing renewal, decontamination and
decommissioning, and spent fuel storage. Discussion then turns to the impacts from elements of the proposed action that
are not directly related to the reactor sites; the fabrication and transport of tritium-producing burnable absorber rods
(TPBARS). Also presented is a sensitivity analysis focused on TPBAR design and the refueling cycle; separate
evauations of the implications of programmatic No Action and the impacts CLWR facility accidents; and a description
of the cumulative impacts of the proposed actions. The chapter concludes with alook at several issues common to all
dtes unavoidable, adverse environmental impacts; rel ationships between local, short-term uses of man’s environment
and the enhancement of long-term productivity; and irreversible, irretrievable commitments of resources.

5.1 INTRODUCTION

This environmental impact statement (EIS) is compliant with regulations of the Council on Environmental
Quality (CEQ) the effect that the affected environment of proposed Federa actions be “interpreted
comprehensively to include the natural and physical environment and the relationship of people with that
environment” (40 CFR 1508.14). It focuses in part on the environmental consegquences of the production of
tritium in operating commercia light water reactors (CLWRs)—Watts Bar Nuclear Plant Unit 1 (Watts Bar 1)
and Sequoyah Nuclear Plant Units 1 and 2 (Sequoyah 1 and 2)—from the perspective of a comparison of the
incremental impacts of tritium production with operation without tritium production (the present status). Also
examined are the environmenta impacts of tritium production in one or both of the partially completed reactors,
Bdlefonte Nuclear Plant Units 1 and 2 (Bellefonte 1 and 2), as well as impacts associated with the construction
activitiesrequired for the completion and full operation of those units. The assessment results presented in this
chapter constitute the analytical basis for acomparison of all proposed actions with the No Action Alternative
detailed in Chapter 3.

5.1.1 Methodology

Specific assumptions associated with the impact analysis common to all sitesare provided in the appendixes.
The environmenta assessment methods used in ng the environmental impacts for each resource and issue
at each alternative reactor site are discussed in Appendix B of thisEIS.

The methods for the evauation of human hedlth effectsfor: (1) normal operation of CLWR facilities, (2) CLWR
facility accidents, and (3) overland transportation are presented in Appendices C, D, and E respectively. The
results of these analyses are presented in this Chapter.

The discussion of public and occupational hedlth and safety considerstheradiological and chemical impacts under
norma operations as well as accident scenarios. The spectrum of potential accident scenarios evaluated in this
ElSinclude: areactor design-basis accident, a nonreactor design-basis accident, a TPBAR handling accident,
two transportation cask handling accidents, and beyond-design-basis reactor accidents involving core damage
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with loss of containment integrity. For operating reactors, the impacts from the accidents with tritium production
are compared to operation without tritium production. The accident selection and the uncertainties are presented
in Appendix D. Transportation impacts considers both routine transportation and transportation accidents. The
assumptions used in these analyses are summarized below.

5.1.2 Assumptions

Consarvative assumptions have been incorporated into the analysis method for this EIS to ensure that the health
and safety impactsto the public and workers would not be underestimated. The following presents examples of
conservative assumptions incorporated in the analysis method.

5-2

Modd s used to estimate the risk of latent cancers from radiation are known to overestimate the risk for low
doserates. The actual risk may be zero.

The effective dose from an eemental tritium gas exposure is about 10,000 times less than the effective dose
from an exposure to airborne tritium oxide. Tritium released in elemental form oxidizes dowly in the
environment. Experimental results estimate the long-term dose from elemental tritium releases to be
approximately 1 percent of that from the oxidized form (DOE 1997b). This EIS assumes that for the
accidents releasing elemental tritium directly to the environment, the analyses assumed that 1 percent of the
released dlemental tritium gas was converted to the oxide form at the time of release. In addition, al tritium
released from the TPBARS to the reactor coolant system is converted to the oxide form at the time of release
to the coolant system.

When an accident frequency was estimated to be in arange, accident risk estimates are based on the high
end of the range.

I rrespective of the number of TPBARsirradiated in the core, the analyses assumed that two TPBARswould
fail during normal operations and release all itstritium to the reactor coolant system. Thisassumptionis
very conservative based on Westinghouse experience with similar boron burnable absorber rods
(WEC 1998).

Analyses assumed that all tritium released to the reactor coolant system during normal operation would be
released to the environment.

Analyses of accidents during overland transportation assumed two failed TPBARs in each shipment.

Analyses assumed that during the reactor design-basis accident all TPBARS are breached and their tritium
contents are rel eased to the reactor coolant system. Uncertainty exists on the actual percentage of TPBARs
that would be breached during this accident.

Analyses assumed an average tritium production of 1 gram per TPBAR per 18-month fuel cycle. This
would overestimate the available tritium by about 15 percent considering an estimated average tritium
production rate of about 0.84 gram per TPBAR per cycle (WEC 1997).

Analyses assumed that during a nonreactor design-basis accident about 10 percent of the tritium that was
released to the reactor coolant system during normal operation would be released to the atmosphere.
However, it is expected that avery small amount (less than 1 percent) of tritium would be released in this
accident.
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5.2 ENVIRONMENTAL CONSEQUENCES

Environmenta consequences of the No Action Alternative and tritium production are evaluated in the following
sectionsfor Watts Bar 1, Sequoyah 1 or 2, and Bellefonte 1 or 2. The evaluation of tritium production impacts
considered atritium production reactor core with anominal 1,000 TPBARS and a core with the maximum number
of 3,400 TPBARs. Both the 1,000 and 3,400 TPBAR core configurations assumed an 18-month reactor
operating cycle. The impacts are evaluated for both individual and combined units at each site. 1n some cases
the combined effects of two units at asite would be less than twice the impact of the individual units. Sensitivity
andyses are performed in Section 5.2.9 to assess the changes in impacts due to TPBAR design modificationsto
increase tritium production per TPBAR, reducing the core reload cycleto 15.5 or 12 months, and reducing the
number of TPBARs in the core to 100.

5.2.1 Watts Bar Nuclear Plant, Unit 1

5.2.1.1 Land Resources

The land resources analysis addresses land use and visual resources for the region of influence. The region of
influence for land use includes land within 3.2 kilometers (2 miles) of the Watts Bar site. The region of influence
for visual resources includes those lands and waters from which the site is visible (the viewshed).

LAND Use

No Action

No land use impacts are anticipated at the Watts Bar site beyond the effects of existing and future activities that
are independent of the proposed action.

Tritium Production
No additional property would be required, and no additional land would be disturbed to prepare for tritium
production at the Watts Bar site. Land use would remain unchanged from its current industrial use. The
716-hectare (1,770-acre) site contains ample areafor adry cask spent nuclear fuel storage facility, if constructed.
A description of ageneric dry cask spent nuclear fuel storage facility and its impactsis presented in Section 5.2.6.
VISUAL RESOURCES

No Action

No visua impacts are anticipated at the Watts Bar site beyond the effects of existing and future activities that
are independent of the proposed action.

Tritium Production

There would be no change in the visual character of the Watts Bar site as aresult of tritium production. The
major visual elements of the plant already exist, including the cooling towers and the transmission lines. As
described in Section 4.2.1.1, views of the Watts Bar Nuclear Plant from passing river traffic on the Tennessee
River are partially screened by the wooded area east of the plant. Distant glimpses of the plant site can be had
from locations along the river and various roads in the area.
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5.2.1.2 Noise
No Action

No noiseimpacts are anticipated at the Watts Bar site beyond the effects of existing and future activities that are
independent of the proposed action.

Tritium Production

Noise levels should not change as a result of tritium production at the Watts Bar site. No construction would
occur at the Watts Bar site unless a dry cask spent nuclear fuel storage facility is constructed. A description of
ageneric dry cask spent nuclear fuel storage facility and itsimpactsis presented in Section 5.2.6.

5.2.1.3 Air Quality

NONRADIOACTIVE GASEOUS EMISSIONS

No Action

No air quality impacts are anticipated at the Watts Bar site beyond the effects of existing and future activities that
are independent of the proposed action (see Section 4.2.1.3, Table 4-1).

Tritium Production

Air quality should not change as a result of the production of tritium at the Watts Bar site. No
construction-related air quality impacts would occur at Watts Bar unless a dry cask spent nuclear fuel storage
facility were constructed. A description of a generic dry cask spent nuclear fuel storage facility and itsimpacts
is presented in Section 5.2.6.

RADIOACTIVE GASEOUS EMISSIONS
No Action

Under the No Action Alternative, the radioactive gaseous emissions at Watts Bar 1 should continue at the levels
described in Section 4.2.1.3, Table 4-2, assuming that no significant operational deviationswould occur.

Tritium Production

Radioactive gaseous emissions from Watts Bar 1 would be expected to increase because of tritium production.
During normal operation, theincreasein tritium emissions would be within regulatory limits. Table 5-1 shows
the annual radioactive gaseous emissions during tritium production at Watts Bar 1 with 0, 1,000, and
3,400 TPBARs. The method and assumptions used for the calculations are provided in Appendix C,
Section C.3.4. Radiological exposures of the public and workers from radioactive emissions are presented in
Section 5.2.1.9. The impacts on plants and animals are described in Section 5.2.1.6.
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Table 5-1 Annual Radioactive Gaseous Emissions at Watts Bar 1

Tritium Production 2
No Action
(0 TPBARS) 1,000 TPBARS 3,400 TPBARS
Tritium release (Ci) 5.6 1,655.6 1,895.6
Other radioactive release (Ci) 2825 2825 2825
Total release (Ci) 288.1 1,938.1 2,178.1

2 The assumption of two failed TPBARS dominates the tritium production release with a contribution of 1,550 curies as presented in
Appendix C, Table C-7.
Source: TVA 1998a

5.2.1.4 Water Resources
SURFACE WATER
No Action

No surface water impacts are anticipated a the Watts Bar site beyond the effects of existing and future activities
that are independent of the proposed action.

Tritium Production

Impacts on surface water from nonradiological discharges at the Watts Bar site should not change as a result of
tritium production. No surface water impacts would occur at the Watts Bar site unless a dry cask spent nuclear
fue storage facility were constructed. A description of ageneric dry cask spent nuclear fuel storage facility and
itsimpactsis presented in Section 5.2.6.

GROUNDWATER

No Action

No groundwater impacts are anticipated at the Watts Bar site beyond the effects of existing and future activities
that are independent of the proposed action.

Tritium Production

Impacts on groundwater at the Watts Bar site should not change as a result of tritium production. No
groundwater impacts would occur a the Watts Bar site unless a dry cask spent nuclear fuel storage facility were
congtructed. A description of ageneric dry cask spent nuclear fuel storage facility and itsimpactsis presented
in Section 5.2.6.

RADIOACTIVE LIQUID EFFLUENT

No Action

Under the No Action Alternative, the liquid radioactive effluent at Watts Bar 1 should continue at the levels
described in Section 4.2.1.4, Table 44, assuming that no significant operational deviationswould occur.
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Tritium Production

Radioactive liquid effluent from Watts Bar 1 would be expected to increase because of tritium production.
During normal operation, the increase in tritium effluents would be within regulatory limits. Table 5-2 shows
the annual radioactive releases in liquid effluent during tritium production at Watts Bar 1 with 0, 1,000, and
3,400 TPBARs. The method and assumptions used for the caculations are included in Appendix C, Section C.3.
Radiological exposures of the public and workers from radioactive emissions are presented in Section 5.2.1.9.
The impacts on plants and animals are described in Section 5.2.1.6.

Table 5-2 Annual Radioactive Liquid Effluents at Watts Bar 1

Tritium Production @
No Action
(0 TPBARS) 1,000 TPBARS 3,400 TPBARs
Tritium release (Ci) 639 15,489 17,649
Other radioactive release (Ci) 1.32 1.32 1.32
Totd release (Ci) 640.32 15,490.32 17,650.32
Tritium release concentration (pCi/l)° <300 <7,270 <8,290

< =lessthan

@ The assumption of two failed TPBARs dominates the tritium production release with a contribution of 13,950 curies as presented in
Appendix C, Table C-7.

b These values are less than the 40 CFR 141 limit of 20,000 pCi/l for tritium.

Source: TVA 1998e.

5.2.1.5 Geology and Soils
No Action

No impacts on geology and soils are anticipated at the Watts Bar site beyond the effects of existing and future
activities that are independent of the proposed action.

Tritium Production

Impacts on geology and soils at the Watts Bar site should not change as a result of tritium production. No
geology and soilsimpacts would occur at the Watts Bar site unless adry cask spent nuclear fuel storage facility
were constructed. A description of a generic dry cask spent nuclear fud storage facility and its impacts is
presented in Section 5.2.6.

5.2.1.6 Ecological Resources

No Action

No impacts on land use, air quality, or water quality are anticipated at the Watts Bar site beyond the effects of

existing and future activities that are independent of the proposed action. Therefore, no impacts on ecological
resources are expected under this aternative.
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Tritium Production

Operation of Watts Bar 1 during tritium production would not change the terrestrial or aguatic habitat at the site.
Thermd and nonradioactive chemica discharges, that could affect the ecology at the site, would remain the same.
Consequently, terrestrial and aquatic plants and animals would not be affected unless adry cask spent nuclear
fue storage facility were constructed. A description of ageneric dry cask spent nuclear fuel storage facility and
itsimpact is presented in Section 5.2.6.

Tritium production could increase radiological releases in gaseous emissions and liquid effluents, as presented
in Sections 5.2.1.3 and 5.2.1.4. When tritiumisinhaled or ingested by an organism, incorporation into bodily
fluidsisvery efficient. However, long-term accumulation in the organism is limited by itsrapid elimination by
exhaation, excretion in body water, and its short half-life. The biological properties of tritium are discussed in
Appendix C.

According to an International Atomic Energy Agency publication (IAEA 1992), a dose rate of 100 mrem/yr to
the most exposed human will lead to dose rates to plants and animals of less than 0.1 rad/day. The International
Atomic Energy Agency concluded that a dose rate of 0.1 rad/day or less for animals and 1 rad/day or less for
plantswould not affect these populations. Doses to the public and workers from potential releases at Watts Bar
1 are estimated and presented in Section 5.2.1.9. Tritium production could increase the annual dose to the
maximally exposed individua of the public from 0.81 mrem/yr to approximately 1.1 mrem/yr. This cumulative
exposure is well below the IAEA benchmarks. Therefore, the increase in tritium releases due to tritium
production would have no effect on plants and animals at the Watts Bar site. TVA has notified the U.S. Fish and
Wildlife Service of the U.S. Department of Energy’s (DOE’s) proposed action and will provide the States of
Tennessee, Alabama, and South Carolina, and the U.S. Fish and Wildlife Service with copies of the draft and final
CLWR environmenta impact statement. TVA and DOE will continue to comply with the requirements of the
Endangered Species Act and interact with the U.S. Fish and Wildlife Service, as appropriate. Since small
increasesin tritium rel eases in gaseous emissions and liquid effluents are the only operational differencesfor the
Watts Bar Nuclear Plant (see Sections 5.2.1.3 and 5.2.1.4), no threatened and endangered species should be
affected.

5.2.1.7 Archaeological and Historic Resources

No Action

No impacts on land use are anticipated at the Watts Bar site beyond the effects of existing and future activities
that are independent of the proposed action. As aresult, no impacts on historic and archaeological resources are
expected.

Tritium Production

Since no additional land would be required for tritium production, there would be no impacts on archaeological

and historic resources at the Watts Bar site unless a dry cask spent nuclear fuel storage facility were constructed.
A description of ageneric dry cask spent nuclear fuel storage facility and its impactsis presented in Section 5.2.6.
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5.2.1.8 Socioeconomics
No Action

Under the No Action Alternative, no socioeconomic impacts are expected in the region of influence of the Watts
Bar Nuclear Plant beyond the effects of existing and future activities that are independent of the proposed action.

Tritium Production

As Watts Bar 1 is an operating facility, only the socioeconomic impacts associated with incremental
tritium-related changes to plant operations have been considered. The primary costs of operating a CLWR for
tritium production could rel ate to operations and maintenance, supplemental fuel procurement or fuel enrichment,
the storage of additional spent fuel, replacement power, capital upgrades or replacements, and fees to the utility.
Of these costs, only operations and maintenance would have the potential for material socioeconomic impacts
within the region of influence. All the other expenses would relate to nonplant functions that generate corporate
income, though not loca income (e.g., fees from DOE) or procurements (e.g., potential spent fuel storage casks,
fud elements, TPBARS) in other parts of the country. Minor regional costs (e.g., potential maintenance of the
spent fuel storage casks) would have no measurabl e socioeconomic impact.

Operation of Watts Bar 1 for tritium production should require less than 10 full-time equivalent workersin
addition to normal plant operations staff. Thisaddition to the normal staff of 850 would effect about a 1 percent
increase in local socioeconomic factors such as income, housing requirements, and indirect employment.

The potentid increasein spent fud storage requirements dueto tritium production would involve some additional
cogts, but the overal socioeconomic impacts would aso be small. These requirements would be met viadry cask
storage (see Section 5.2.6), the casks being procured from outside the region. Annual costs for additional fuel
transfers, spent fuel storage cask maintenance, spent fuel cask pad expansion, and the transfer of spent fuel to
shipping casks would be a maximum of $1 million.

Life extension of Watts Bar 1 as a result of tritium production (see Section 5.2.4) would have substantial
regional socioeconomic benefits. A 20-year extension of normal plant operations would yield an estimated
savings of $100 million per year in retained local wages, procurements, property tax revenues, and the deferral
of $20to 30 million per year (net figuresin current dollars) in the costs of decontamination and decommissioning
and replacement power.

Transportation impacts of tritium production would be minimal; they would be limited to commuter traffic by
the personne assigned to the site. Theimpact of 50 additional construction workers and associated construction
vehicles, assuming the potential construction of adry cask spent fuel storage facility, would be temporary and
minor, and the traffic impact of 10 additional tritium production operations workers would not be noticeable.
Additional truck traffic during tritium operations would include atotal of 16 shipments of TPBARsto and from
the plant per year.

5.2.1.9 Public and Occupational Health and Safety
This section describes the impacts of radiological and hazardous chemical releases resulting from normal

operation and from accidents due to tritium production at Watts Bar 1. A description of the impacts of normal
operation isfollowed by a description of the impacts of facility accidents.
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5.2.1.9.1 Normal Operation
RADIOLOGICAL IMPACTS

During normal operation, there would beincremental radiological releases of tritium to the environment and also
additional in-plant exposures. The resulting doses and potential health effects on the general public and workers
are described below. There would be no new construction of facilities to support tritium production operations
at Watts Bar 1; therefore, there would be no associated impacts on the public or workers.

The annual increase in gaseous radioactive emissions and liquid radioactive effluents from the production of
tritium at Watts Bar 1 are presented in Sections 5.2.1.3 and 5.2.1.4, respectively. The radiological impacts of
both gaseous and liquid radioactive releases are presented in Table 5-3 for the maximally exposed offsite
individual and the general public living within 80 kilometers (50 miles) of Watts Bar 1 inthe year 2025. Table
5-4 reflects the radiological impacts on the facility workers. A facility worker is defined as any “monitored”
reactor plant employee. Dosesto these workers would be kept to minimal levelsthrough aslow asisreasonably
achievable (ALARA) programs. The tablesinclude the impacts of the No Action Alternative.

Background information on the effects of radiation on the human health and safety isincluded in Appendix C.
The method and assumptions used for cal culating the impacts on the public health and safety at Watts Bar 1 are
presented in Appendix C, Section C.3.

Table 5-3 Annual Radiological Impacts to the Public from Incident-Free Tritium Production

Operations at Watts Bar 1
Maximally Exposed Offsite Population Within 80 km (50 mi)
Individual for the Year 2025
Tritium Release Latent Fatal Annual Dose Latent
Production Media Dose (millirem) Cancer Risk (person-rem) Fatal Cancers
No Action? Air 0.036 1.8 x 10% 0.071 0.000036
(OTPBARS) Liquid 0.25 1.3x 107 0.48 0.00024
Total 0.29 1.5x 107 0.55 0.00028
Incremental dose for Air 0.20 1.0 x 107 23 0.0012
1000 TPBARS Liquid 0.024 1.2x10% 32 0.0016
Total dosefor 1,000 TPBAR Air 0.24 1.2x 107 24 0.0012
tritium production Liquid 0.27 14x 107 3.7 0.0019
Total 0.51 2.6 x 107 6.1 0.0031
Incremental dose for Air 0.24 1.2x 107 28 0.0014
3,400 TPBARS Liquid 0.027 1.4 x10% 3.6 0.0018
Total dosefor 3,400 TPBARS Air 0.28 1.4x 107 29 0.0015
Liquid 0.28 1.4x 107 41 0.0021
Total 0.56 2.8 x 107 7.0 0.0035

@ Daoses based on actual measurements during plant operation in 1997 (see Table 4-10).
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Table 5-4 Annual Radiological Impacts to Workers from Incident-Free Tritium Production
Operations at Watts Bar 1

1,000 Total With Total With
Impact No Action TPBARs 1,000 TPBARS 3,400 TPBARs 3,400 TPBARS
Average worker dose (millirem)? 104 5.4 109 6.2 110
Latent fatal cancer risk 4.2x10% 2.2x10° 4.4x10° 3.1x10° 4.4x10°
Tota worker dose (person-rem) 112 5.8 118 6.7 119
Latent fatal cancers 0.045 0.0023 0.047 0.0027 0.048

@ Based on 1,073 badged workers in calendar year 1997.

Source: TVA 1998d, TVA 1998e.

No Action

Under the No Action Alternative, the health and safety risk of members of the public and facility workers at Watts
Bar 1, assuming that the operating conditions did not change from those expected, would remain at the levels

presented in Section 4.2.1.9. Asshown in Tables 5-3 and 5-4:

The annual dose to the maximally exposed offsite individual would remain at 0.29 mrem/yr, with an
associated 1.5 x 107 risk of alatent cancer fatality per year of operation.

The collective dose to the population within 80 kilometers (50 miles) of Watts Bar 1 would remain at
0.55 person-rem/yr, with an associated 0.00028 latent cancer fatality per year of operation.

The collective dose to the facility workers on average would remain at 112 person-rem/yr, with an associated
0.045 latent cancer fatality per year of operation.

Tritium Production

Under the tritium production mode, the health and safety risk of the public and facility workers would increase
due to the estimated releases of tritium in gaseous emissions and liquid effluent. As shown in Tables 5-3 and
54, for 3,400 TPBARs in the reactor core and assuming two failed TPBARS:

Theannud dose to the maximaly exposed offsite individual would be 0.56 mrem/yr, with an associated 2.8
x 107 risk of alatent cancer fatality per year of operation. Thisdoseis 2.2 percent of the annual total dose
limit of 25 millirem set by regulationsin 40 CFR 190.

The collective dose to the population within 80 kilometers (50 miles) of Watts Bar 1 would be
7.0 person-rem/yr, with an associated 0.0035 latent cancer fatality per year of operation.

The collective dose to the facility workers on average would be 119 person-rem/yr, with an associated
0.048 latent cancer fatality per year of operation.

It should be noted that the assumption of two failed TPBARSs in the reactor core dominates the incremental
increase in public and worker doses due to tritium production. Based on experience with stainless steel—clad
boron burnable absorber rods, this assumption is very conservative. (WEC 1998).
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HAZzARDOUS CHEMICAL IMPACTS
No Action

No impacts on the public and occupational health and safety from exposure to hazardous chemicals are
anticipated at Weatts Bar beyond the effects of existing and future activities that are independent of the proposed
action.

Tritium Production

Tritium production would introduce no additional operations at the plant that would require the use of hazardous
chemicals.

5.2.1.9.2 Facility Accidents
RADIOLOGICAL IMPACTS

The accident set selected for evaluation of impacts of the No Action Alternative and tritium production are
described in Section 5.1 and discussed in detail in Appendix D, Section D.1. The consequences of the reactor
and nonreactor design-basis accidents for the No Action Alternative at the Watts Bar Nuclear Plant (0 TPBAR)
and for maximum tritium production (3,400 TPBARSs) were estimated using the NRC-based licensing approach
presented in the Watts Bar Nuclear Plant Final Safety Analysis Report (TVA 1995c), the receptors being an
individual at the reactor site exclusion area boundary and an individual at the reactor site low-population zone.
The margin of safety for site dose criteria associated with the same accidents and the same receptors are presented
in Table 5-5. Data presented for the No Action Alternative were extracted directly from the Watts Bar Nuclear
Plant Final Safety Analysis Report. Asindicated in Table 5-5 the irradiation of TPBARS at the Watts Bar
Nudlear Plant would result in avery small increase in design-basis accident consequences and thus a reduction
in the consequence margin. The accident consequences would be dominated by the effects of the nuclide rel eases
inherent to the No Action Alternative.

Table 5-5 Design-Basis Accident Consequence Margin to Site Dose Criteria at Watts Bar 1

Individual at Area Individual at Low
Site Dose Exclusion Boundary Population Zone

Tritium Criteria Dose Margin Dose Margin
Accident Production Dose Description® (rem)® (rem) (%)° (rem) (%)°
Reactor 0 TPBARs Thyroid inhalation dose 300 34.1 88.6 11.0 96.3
gcﬁg;?ass (NoAdtion)® I gammawhole body dose 25 35 86.1 3.4 86.2
3,400 TPBARs | Thyroid inhalation dose 300 34.1 88.6 11.0 96.3
Beta + gammawhole body dose 25 35 86.1 34 86.2
Nonreactor 0 TPBARs Thyroid inhalation dose 300 0.018 99.99 0.042 99.99
gcﬁg;?ass (NoAdtion)® I gammawhole body dose 25 0.13 99.5 0.031 99.9
3,400 TPBARs | Thyroid inhalation dose 300 0.056 99.98 0.051 99.98
Beta + gammawhole body dose 25 0.13 99.5 0.032 99.9

@ Doseisthetotal dose from the reactor plus the contribution from the TPBARSs.
® 10 CFR 100.11.

¢ Margin below the site dose criteria.

4 TVA 1995c.
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Table 5-6 presents risks of the postulated set of accidents to the maximally exposed offsite individual, an
average individual in the public within an 80-kilometer (50-mile) radius of the reactor site, and a noninvolved
worker 640 meters (0.4 mile) from the release point. Accident consequences for the same receptors are

summarized in Table 5-7. The assessment of dose and the associated cancer risk to the noninvolved worker is

not applicable for beyond-design-basis accidents. A site emergency would have been declared early in the
beyond-design-basis accident sequence, al nonessential site personnel would have evacuated the site in
accordance with site emergency procedures before any radiological rel ease to the environment, and, in accordance
with emergency action guidelines, the public within 16.1 kilometers (10 miles) of the plant would have been

evacuated.
Table 5-6 Annual Accident Risks at Watts Bar 1
Average Individual in
Tritium Maximally Exposed Population to 80 km Noninvolved
Accident Production Offsite Individual® (50 mi)? Worker?
Design-Basis Accidents
Reactor design-basis 1,000 TPBARs 1.4 x 10 1.1x107% 1.9x10%
accident’ 3,400 TPBARS 4.8 x 107 3.8 % 10%2 6.4 x 10%2
Nonreactor design-basis 1,000 TPBARs 5.5x 107 6.5 x 10° 6.8 x 10°
accident’ 3,400 TPBARS 6.0 x 107 7.5x 10° 8.0 x 10°
Sum of design-basis 1,000 TPBARs 55x 107 6.5 x 10° 6.8 x 10°
accident risks 3,400 TPBARS 6.0 x 107 7.5x 10° 8.0 x 10°
Handling Accidents

TPBAR handling accident 1,000 TPBARSs 8.5x 10 1.0x 101 1.1x101

3,400 TPBARs 2.9x10° 35x 10 3.7x10%
Truck cask handling 1,000 TPBARs 1.9x 108 2.3x 10" 2.3x10%
accident 3,400 TPBARS 5.8 x 10%3 6.9 x 10 7.0 x 10
Rail cask handling accident 1,000 TPBARs 9.7 x 10 1.2x10%5 1.2x10%5

3,400 TPBARs 1.9x10" 2.3x10% 2.3x10%
Sum of handling accident 1,000 TPBARs 8.5x 10" 1.0x 101 1.1x 101
risks 3,400 TPBARS 2.9 x 10° 3.5x 10™ 3.7 x 10

Beyond-Design-Basis Accidents (Severe Reactor Accidents)

Reactor core damage 0 TPBARs (No Action) 6.7 x 10° 8.8 x 10" N/A
accident with early
containment failure 3,400 TPBARS 6.7 x 10° 8.8 x 10 N/A
Reactor core damage 0 TPBARs (No Action) 2.2 x10% 1.2x10° N/A
accident with containment
bypass 3,400 TPBARs 2.2 x10% 1.2x10° N/A
Reactor core damage 0 TPBARs (No Action) 2.4x10° 1.1x10% N/A
accident with late
containment failure 3,400 TPBARS 25x10° 1.2x 107 N/A
Sum of severe reactor 0 TPBARs (No Action) 3.1x10% 1.4x10° N/A
accident risks 3,400 TPBARS 3.1x 10° 1.4x 10° N/A

N/A = Not applicable

2 Increased likelihood of cancer fatality p