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Preface

The Tritium Supply and Recycling Final Programmatic Environmental Impact Statement (PEIS)
(DOE/EIS-0161), which was completed in October 1995, assessed the potential environmental impacts of
technology and siting alternatives for the production of tritium for national security purposes.  On
December 5, 1995, DOE issued a Record of Decision (ROD) for the Tritium Supply and Recycling PEIS
that selected the two most promising alternative technologies for tritium production and established a dual-
track strategy that would, within 3 years, select one of those technologies to become the primary tritium
supply technology.  The other technology, if feasible, would be developed as a backup tritium source.
Under the dual-track strategy, DOE would: (1) initiate the 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) design, build, and test critical components of an accelerator system
for tritium production.  Under the PEIS ROD, any new facilities that might be required, i.e., an accelerator
and/or a Tritium Extraction Facility to support the commercial reactor alternative, would be constructed at
DOE's Savannah River Site (SRS) in South Carolina.

The PEIS described a two-phase strategy for compliance with the National Environmental Policy Act
(NEPA).  The first phase included completion of the PEIS and subsequent ROD.  The second phase
included the preparation of site-specific NEPA documents tiered from the PEIS.  These EISs address the
environmental impacts of specific project proposals.  As a result of the PEIS and the ROD, DOE
determined to prepare three site specific EISs: the Accelerator Production of Tritium at the Savannah River
Site (APT) (DOE/EIS-0270), the Production of Tritium in a Commercial Light Water Reactor (CLWR)
(DOE/EIS-0288), and the Tritium Extraction Facility at Savannah River Site (TEF) (DOE/EIS-0271).
Each of these EISs presents an analysis of alternatives which do not affect the alternatives in the other EISs
with one exception.  This exception is one alternative in the TEF EIS which would require the use of space
in the APT.  For this alternative to be viable, the APT would have to be selected as the primary source of
tritium.

On December 22, 1998, Secretary of Energy Bill Richardson announced that commercial light water
reactors (CLWR) will be the primary tritium supply technology.  The Secretary designated the Watts Bar
Unit 1 reactor near Spring City, Tennessee, and Sequoyah Unit 1 and 2 reactors near Soddy-Daisy,
Tennessee as the preferred commercial light water reactors for tritium production.  These reactors are
operated by the Tennessee Valley Authority (TVA), an independent government agency.  The Secretary
designated the APT as the "backup" technology for tritium supply.  As a backup, DOE will continue with
developmental activities and preliminary design, but will not construct the accelerator.  Finally, selection of
the CLWR reaffirms the December 1995 Tritium Supply and Recycling PEIS ROD to construct and
operate a new tritium extraction capability at the SRS.

DOE has completed the final EISs for the APT, CLWR, and TEF.  No sooner than 30 days after
publication in the Federal Register of the Environmental Protection Agency’s Notice of Availability of the
final EISs for CLWR, APT, and TEF, DOE intends to issue a consolidated Record of Decision to: (1)
formalize the programmatic announcement made on December 22, 1998; and (2) announce project-specific
decisions for the three EISs. These decisions will include, for the selected CLWR technology, the selection
of specific CLWRs to be used for tritium supply, and the location of a new tritium extraction capability at
the SRS.  For the backup APT technology, technical and siting decisions consistent with its backup role
will be made.
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METRIC CONVERSION CHART

To convert into metric To convert out of metric
If you know Multiply by To get If you know Multiply by To get

Length
inches 2.54 Centimeters centimeters 0.3937 inches
feet 30.48 Centimeters centimeters 0.0328 feet
feet 0.3048 meters meters 3.281 feet
yards 0.9144 meters meters 1.0936 yards
miles 1.60934 Kilometers kilometers 0.6214 miles

Area
sq. inches 6.4516 sq. centimeters sq. centimeters 0.155 sq. inches
sq. feet 0.092903 sq. meters sq. meters 10.7639 sq. feet
sq. yards 0.8361 sq. meters sq. meters 1.196 sq. yards
acres 0.0040469 sq. kilometers sq. kilometers 247.1 acres
sq. miles 2.58999 sq. kilometers sq. kilometers 0.3861 sq. miles

Volume
fluid ounces 29.574 Milliliters milliliters 0.0338 fluid ounces
gallons 3.7854 liters liters 0.26417 gallons
cubic feet 0.028317 cubic meters cubic meters 35.315 cubic feet
cubic yards 0.76455 cubic meters cubic meters 1.308 cubic yards

Weight
ounces 28.3495 grams grams 0.03527 ounces
pounds 0.4536 Kilograms kilograms 2.2046 pounds
short tons 0.90718 Metric tons metric tons 1.1023 short tons

Temperature
Fahrenheit Subtract 32 then

multiply by 5/9ths
Celsius Celsius Multiply by

9/5ths, then add
32

Fahrenheit

Metric Prefixes

Prefix Symbol Multiplication Factor
exa- E 1 000 000 000 000 000 000 = 1018

peta- P 1 000 000 000 000 000 = 1015

tera- T 1 000 000 000 000 = 1012

giga- G 1 000 000 000 = 109

mega- M 1 000 000 = 106

kilo- k 1 000 = 103

centi- c 0.01 = 10-2

milli- m 0.001 = 10-3

micro- µ 0.000 001 = 10-6

nano- n 0.000 000 001 = 10-9

pico- p 0.000 000 000 001 = 10-12

femto- f 0.000 000 000 000 001 = 10-15

atto- a 0.000 000 000 000 000 001 = 10-18
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ABSTRACT:  The action proposed in this environmental impact statement (EIS) is to construct and
operate a linear accelerator that would produce tritium, which is a gaseous radioactive isotope of hydrogen
essential to the operation of the weapons in the nation’s nuclear arsenal.  This EIS is tiered (linked) to the
Final Programmatic Environmental Impact Statement for Tritium Supply and Recycling (DOE/EIS-0161;
October 1995), from which DOE determined that it would produce tritium either in an accelerator as
described in this EIS or in a commercial light-water reactor as described in Production of Tritium in a
Commercial Light Water Reactor (CLWR) (DOE/EIS-0288).  This EIS evaluates the alternatives for the
siting, construction, and operation of an accelerator on the Savannah River Site and the impacts of those
alternatives on the Site’s physical and manmade environment, its human and biological environment, and
the regional economic and social environment.

PUBLIC COMMENTS:  In preparing the Draft EIS, DOE considered comments received by letter and
voice mail, and comments given at public meetings in Savannah, Georgia and Aiken, South Carolina on
December 3 and 5, 1996, respectively.  [NOTE:  These were joint meetings held by DOE to discuss the
scopes of two related EISs: this one for the accelerator production of tritium and the EIS Construction and
Operation of a Tritium Extraction Facility at the Savannah River Site (DOE/EIS-0271D).  A summary of
public comments was made available on April 28, 1997, and may be obtained by contacting Andrew R.
Grainger as shown above.

A 45-day comment period on the Draft APT EIS began with publication of a Notice of Availability in the
Federal Register on December 19, 1997.  A public meeting to discuss and receive comments on the Draft
EIS was held on January 13, 1998, at the North Augusta Community Center, 101 Brookside Drive, North
Augusta, South Carolina.  The Draft EIS public comment period ended February 2, 1998.  Comments were
submitted by voice, e-mail, and regular mail at the address provided above.  All comments received were
carefully considered in the preparation of this Final EIS.



DOE/EIS-0270
Cover Sheet Preliminary Final, August 1998

iv



DOE/EIS-0270
Final, March 1999 Cover Sheet

v

Preface

The Tritium Supply and Recycling Final Programmatic Environmental Impact Statement (PEIS)
(DOE/EIS-0161), which was completed in October 1995, assessed the potential environmental impacts of
technology and siting alternatives for the production of tritium for national security purposes.  On
December 5, 1995, DOE issued a Record of Decision (ROD) for the Tritium Supply and Recycling PEIS
that selected the two most promising alternative technologies for tritium production and established a dual-
track strategy that would, within 3 years, select one of those technologies to become the primary tritium
supply technology.  The other technology, if feasible, would be developed as a backup tritium source.
Under the dual-track strategy, DOE would: (1) initiate the 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) design, build, and test critical components of an accelerator system
for tritium production.  Under the PEIS ROD, any new facilities that might be required, i.e., an accelerator
and/or a Tritium Extraction Facility to support the commercial reactor alternative, would be constructed at
DOE's Savannah River Site (SRS) in South Carolina.

The PEIS described a two-phase strategy for compliance with the National Environmental Policy Act
(NEPA).  The first phase included completion of the PEIS and subsequent ROD.  The second phase
included the preparation of site-specific NEPA documents tiered from the PEIS.  These EISs address the
environmental impacts of specific project proposals.  As a result of the PEIS and the ROD, DOE
determined to prepare three site specific EISs: the Accelerator Production of Tritium at the Savannah River
Site (APT) (DOE/EIS-0270), the Production of Tritium in a Commercial Light Water Reactor (CLWR)
(DOE/EIS-0288), and the Tritium Extraction Facility at Savannah River Site (TEF) (DOE/EIS-0271).
Each of these EISs presents an analysis of alternatives which do not affect the alternatives in the other EISs
with one exception.  This exception is one alternative in the TEF EIS which would require the use of space
in the APT.  For this alternative to be viable, the APT would have to be selected as the primary source of
tritium.

On December 22, 1998, Secretary of Energy Bill Richardson announced that commercial light water
reactors (CLWR) will be the primary tritium supply technology.  The Secretary designated the Watts Bar
Unit 1 reactor near Spring City, Tennessee, and Sequoyah Unit 1 and 2 reactors near Soddy-Daisy,
Tennessee as the preferred commercial light water reactors for tritium production.  These reactors are
operated by the Tennessee Valley Authority (TVA), an independent government agency.  The Secretary
designated the APT as the "backup" technology for tritium supply.  As a backup, DOE will continue with
developmental activities and preliminary design, but will not construct the accelerator.  Finally, selection of
the CLWR reaffirms the December 1995 Tritium Supply and Recycling PEIS ROD to construct and
operate a new tritium extraction capability at the SRS.

DOE has completed the final EISs for the APT, CLWR, and TEF.  No sooner than 30 days after
publication in the Federal Register of the Environmental Protection Agency’s Notice of Availability of the
final EISs for CLWR, APT, and TEF, DOE intends to issue a consolidated Record of Decision to: (1)
formalize the programmatic announcement made on December 22, 1998; and (2) announce project-specific
decisions for the three EISs. These decisions will include, for the selected CLWR technology, the selection
of specific CLWRs to be used for tritium supply, and the location of a new tritium extraction capability at
the SRS.  For the backup APT technology, technical and siting decisions consistent with its backup role
will be made.
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SUMMARY

On September 5, 1996, the U.S. Department of Energy (DOE) published the “Notice of Intent to Prepare an
Environmental Impact Statement for the Construction and Operation of an Accelerator for the Production of
Tritium at the Savannah River Site” (61 FR 46787).  As stated in the Notice of Intent, this EIS is to evaluate
technology and site options for the use of an accelerator for the production of tritium (APT) and to assess the
impacts of accelerator construction and operation at SRS.

The Notice of Availability for the Draft APT EIS was in the Federal Register on December 19, 1997.  A 45-day
public comment period began on that date and ended on February 2, 1998.  A public meeting was held on Janu-
ary 13, 1998, at the North Augusta Community Center.

DOE is not reprinting a revised draft as the Final EIS, as is typically done.  Rather, DOE is finalizing the APT
EIS by reference to the Draft EIS and is issuing this document as a record of changes made pursuant to 40 CFR
Part 1503.4.

The U.S. Department of Energy (DOE) is re-
sponsible for ensuring that the nation has a sup-
ply of materials for the operation of its stockpile
of nuclear weapons -- even though a series of
treaties has reduced that stockpile to a fraction
of what it was during the Cold War.  One of
these materials is tritium, a gaseous isotope of
hydrogen that increases the yield of nuclear
weapons.  None of the weapons in the nuclear
arsenal would function as designed without trit-
ium.  As long as the United States chooses to
maintain a nuclear deterrent -- of any size -- it
will need tritium.

There are two issues related to the United States'
need for tritium.  The first is that the U.S. no
longer has operating facilities to produce this
material.  DOE has shut down the reactors that
irradiated the base material from which the gas
was derived -- and will not restart them.  The
second issue is that tritium decays at a rate of
about 5.5 percent per year.  This means that pre-
sent supplies will be cut nearly in half before
2010, and that the United States will essentially
run out in about 2040.  Therefore, the United
States must have a new source of tritium.

For the past several years, DOE has been evalu-
ating ways to produce tritium.  Following the
requirements of the National Environmental
Policy Act (NEPA), the Department took its first
step toward a solution when the Final Pro-
grammatic Environmental Impact Statement for
Tritium Supply and Recycling (Tritium Supply
PEIS) (DOE/EIS-0161, October 1995) evaluated

both the need for a new tritium source and the
alternatives to provide that source.  Continuing
the NEPA process, on December 12, 1995, DOE
published a Record of Decision (ROD; 60 FR
63878) for the Tritium Supply PEIS in which it
announced that it would pursue a dual-track ap-
proach to the two most promising alternatives:

• To design, build, and test critical compo-
nents of an accelerator system for tritium
production

• To initiate the purchase of an existing com-
mercial light-water reactor (operating or
partially complete) for conversion to a de-
fense facility, or the purchase of irradiation
services with an option to purchase the re-
actor

In the 1995 ROD, DOE committed that by late
1998, it would select one of these approaches as
the primary source of tritium.  In addition, the
Department would, if possible, continue to de-
velop the other alternative as a backup tritium
source.  Further, the ROD announced DOE’s
selection of the Savannah River Site (SRS) in
South Carolina as the location for an accelerator,
if the Department decided to build one, and its
decision to upgrade and consolidate the existing
SRS tritium recycling facilities and to construct
a Tritium Extraction Facility at the SRS to sup-
port either dual-track alternative.
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WHAT IS TRITIUM?

Tritium is a radioactive isotope of hydrogen that
occurs naturally in small quantities.  It must be
manmade to obtain useful quantities.  It is an es-
sential component of every warhead in the cur-
rent U.S. nuclear weapons stockpile.  These
warheads depend on tritium so they can perform
as designed.  Tritium decays at about 5.5 percent
per year and, therefore, requires periodic re-
placement.

DOE developed the following strategy for com-
pliance with the NEPA process:  (1) make deci-
sions on the alternatives described and evaluated
in the Tritium Supply PEIS, and (2) follow with
site-specific assessments that implement those
decisions.  Thus, DOE is preparing three EISs
tiered to the programmatic EIS:  this EIS on the
construction and operation of an Accelerator for
the Production of Tritium (APT), an EIS on the
construction and operation of a Tritium Extrac-
tion Facility at the SRS, and an EIS on the use of
a Commercial Light-Water Reactor to produce
tritium.

PUBLIC COMMENTS

During the 45-day public comment period, DOE
received input in two public meeting sessions
held on January 13, 1998 at the North Augusta
Community Center, by telephone, by letter, and
by electronic mail.

Each comment was carefully considered and
responses to those comments can be found in
Part B of the Final APT EIS.  In some cases, the
comments resulted in DOE making modifica-
tions to the Draft EIS.

Six individuals made public statements or com-
ments at the two public meeting sessions.  Ad-

ditionally, the Department has received 7 letters
from individuals and organizations and received
comments from two individuals via DOE’s tele-
phone message line.

Comments ranged from expressions of support
for the APT projects to comments concerning
the use of non-renewable resources, waste pro-
duction, worker safety and health, project cost,
proliferation, and the use of American products
and technical talent.

EVENTS SINCE THE DRAFT APT EIS

Since issuance of the Draft EIS in December
1997, several events have occurred and deci-
sions have been made that influenced the prepa-
ration of the Final APT EIS.  Two other draft
EISs related to the tritium supply mission were
issued, the Tritium Extraction Facility (TEF)
EIS and the Commercial Light-Water Reactor
(CLWR) EIS.  These three documents are
closely interrelated.  The proposed action de-
scribed in the CLWR EIS is now the “No-
Action” alternative in this EIS.  Conversely, the
APT is the “No-Action” alternative in the
CLWR EIS.

In August 1998, the Department decided to
make its primary technology decision prior to
issuing the Final EISs.  On December 22, 1998,
Secretary of Energy Bill Richardson announced
that CLWRs would be the primary tritium sup-
ply technology.  The Secretary designated the
Watts Bar Unit 1 reactor near Spring City, Ten-
nessee, and Sequoyah Unit 1 and 2 reactors near
Soddy-Daisy, Tennessee as the preferred
CLWRs for tritium production.  The Secretary
designated the APT as the backup technology
for tritium supply.  Selection of the CLWR op-
tion reaffirms the December 1995 Tritium Sup-
ply and Recycling PEIS ROD to construct and
operate a new tritium extraction capability at the
SRS.  The preferred alternative is the No Action
alternative, consistent with its role as the backup
technology.  Under No Action, DOE would
complete key research and development mile-
stones for the accelerator at SRS (but not con-
struct the facility) with the following design and
support features: klystron radiofrequency power
tubes, the use of superconducting equipment,
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helium-3 feedstock material, and mechanical
draft cooling towers with river water makeup.

FORMAT FOR THE FINAL APT EIS

The Department is not reprinting a revised draft
as the Final EIS, as is typically done.  Rather,
DOE is finalizing the EIS by reference to the
Draft EIS and is issuing this document as a rec-
ord of changes made pursuant to 10 CFR
Part 1503.4.

Modifications to the Draft EIS are presented in
two ways:  (1) complete sections, tables, and
figures have been replaced or added with spe-
cific references to the Draft EIS and (2) text or
elements of tables in the Draft EIS have been
modified and shown as bolded text.  The modi-
fications were made for the following reasons:

• To incorporate responses to comments re-
ceived during the public comment period

• To Update or clarify factual information
presented in the Draft EIS

• To reflect the evolution of APT design work
that has progressed since the Draft EIS was
issued

The Final EIS has four main parts.  Part A is the
introduction and describes the methodology used
in preparing the document.  Part B summarizes
the comments received during the public com-

ment period and provide responses to those
comments.  Part C presents the modifications to
the Draft EIS (Chapters 1 to 7) as previously
described.  Part D focuses on the three design
variations described later in this summary and
provides this information as an addendum to
Chapter 4 of the Draft EIS.

Table S-1 summarizes what modifications have
been made to the Draft APT EIS.  Exact loca-
tions in the Draft and Final for each modifica-
tion are shown.

PURPOSE AND NEED FOR ACTION

The purpose and need for the Department’s ac-
tion is described in the Final Programmatic En-
vironmental Impact Statement for Tritium Sup-
ply and Recycling.  The Tritium Supply PEIS
identified the 1994 Nuclear Weapons Stockpile
Plan as the guidance document the Department
must follow.  Since the issuance of the Tritium
Supply PEIS, the President has approved the
1996 Nuclear Weapons Stockpile Plan.  The
change between the two Nuclear Weapons
Stockpile Plans was to change the projection of
when a new tritium source is needed from ap-
proximately 2011 used in the PEIS to 2005.
However, the need for tritium for the nuclear
weapons stockpile, as discussed in the Tritium
Supply PEIS, remains unchanged.

HOW DOES AN ACCELERATOR FOR TRITIUM PRODUCTION WORK?

Proton
Acceleration

Tritium
Production

Tritium
Recovery

• Uses linear accelerator
• Radiofrequency power

provides energy for
acceleration

• Room-temperature or
superconducting
operation

• Protons produce
neutrons through
spallation

• Neutrons are absorbed
in feedstock material
(Helium-3 or
Lithium-6)

• Separate tritium from
impurities

• Package and transport
to Tritium Loading
Facility
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Table S-1.  Modifications to Chapters 1 - 7 of the Draft APT EIS.
Sections of the
Draft APT EIS

Modified Location in the Draft EIS
Location in the

Final EIS
Link to comment

(if applicable) Subject of change

Chapter 1,
Section 1.5

Page 1-5, 2nd column,
2nd through 4th paragraphs

Page C-1 L1-02 Tritium supply implement-
ing strategy

Page 1-6, 1st column,
1st through 2nd paragraphs

Page C-2 TEF No Action alternative

Page 1-7, 1st column, after
2nd paragraph

Page C-2 Plutonium residues and
scrub alloys management

Page 1-7, 1st column after
2nd paragraph

Page C-3 Surplus plutonium disposi-
tion

Chapter 2,
Section 2.1

Page 2-2, 1st column, 3rd

through 4th paragraphs
Page C-3 APT No Action alternative

Chapter 2,
Section 2.3.5

Page 2-15, 1st column,
1st and 2nd paragraphs

Page C-4 L2-04 APT site selection

Chapter 2,
Section 2.5

Page 2-21, 2nd column
through page 2-25, 2nd

column, 3rd paragraph

Page C-5 APT design variations

Chapter 2,
Section 2.7

Page 2-26, 1st column,
1st paragraph through 2-39

Page C-5 Comparison of  environ-
mental impacts

Chapter 3,
Sections 3.3.1.1,
3.3.1.2, 3.4.2

Page 3-6, 1st column, 3rd

paragraph and Figure 3-4
on page 3-7

Page C-26 APT footprint

Page 3-8, 1st Column, 1st

paragraph, 5th through
9th lines, Figure 3-5 on
page 3-9, and Table 3-1 on
page 3-10

Page C-26 APT footprint

Page 3-44, 1st Column,
1st paragraph, lines
2 through 15, and Fig-
ures 3-16 and 3-17 on
pages 3-47 and 3-48

Page C-26 Savannah River water qual-
ity

Chapter 3,
Section 3.3.2.1

Page 3-18, 2nd column,
2nd paragraph and Ta-
ble 3-5, page 3-21

Page C-33 Non-radiological air quality

Chapter 3,
Section 3.3.4.1

Page 3-28, 2nd column, 2nd

paragraph and Table 3-8,
page 3-29

Page C-33 Radiological air quality

Chapter 3,
Section 3.3.4.2

Page 3-28, 2nd column,
4th paragraph and Ta-
ble 3-9, page 3-29

Page C-33 Radiation doses at SRS

Chapter 3,
Section 3.4.1

Page 3-43, 1st column, 1st

paragraph and Table 3-11,
page 3-43

Page C-33 Radiation doses at SRS

Chapter 3,
Section 3.4.5

Page 3-54, 2nd column,
2nd paragraph, line 8
through line 3 in the
1st column on page 3-55

Page C-36 L2-05 and L2-06 Threatened and endangered
species

Page 3-55, 1st column,
2nd paragraph

Page C-37 L2-05 and L2-06 Threatened and endangered
species
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Table S-1.  (Continued).
Sections of the
Draft APT EIS

Modified Location in the Draft EIS
Location in the

Final EIS
Link to comment

(if applicable) Subject of change

Chapter 4 Page 4-1, 2nd column, 2nd

and 3rd paragraphs
Page C-37 Concrete batch plants and

construction debris landfill

Page 4-2, 2nd column,
4th paragraph through
page 4-3, 1st column,
1st paragraph

Page C-39 No Action impacts

Chapter 4,
Section 4.1.1.2

Page 4-4, 2nd column,
4th paragraph through
1st paragraph on page 4-5

Page C-42 L4-03 Groundwater activation

Chapter 4,
Section 4.1.2.1

Page 4-5, 2nd column, text
box

Page C-43 Section 316(a) demonstra-
tion

Chapter 4,
Section 4.1.2.2

Page 4-6, 2nd column,
Tables 4-1 and 4-2,
page 4-7

Page C-43 Water borne source terms

Chapter 4,
Section 4.1.3.3

Page 4-16, 2nd column,
3rd paragraph and
Table 4-11, page 4-18,

Page C-43 Maximum non-radiological
concentrations

Chapter 4,
Section 4.1.3.4

Page 4-19, 2nd column,
9th paragraph through
page 4-22, 1st column,
4th paragraph, including
Tables 4-12 and 4-13,
pages 4-20 and 4-21

Page C-46 Accelerator source terms

Chapter 4,
Section 4.1.4

Page 4-22, 2nd column,
3rd paragraph

Page C-48 Existing SRS River Water
System

Chapter 4,
Section 4.1.5

Page 4-25, 2nd column,
text box

Page C-49 L3-05 and L4-04 APT waste categorization

Page 4-25, 1st column,
1st paragraph and Ta-
bles 4-15 and 4-16,
pages 4-26 and 4-27

Page C-49 APT waste generation esti-
mates

Chapter 4,
Section 4.1.5

Page 4-25, 2nd column,
4th paragraph through
page 4-27, 1st column,
1st paragraph and
Table 4-17, page 4-18

Page C-49 APT waste generation esti-
mates

Chapter 4,
Section 4.2.1.2

Page 4-36, 1st column,
4th paragraph and Ta-
ble 4-22, page 4-37

Page C-49 Radioactive source terms

Chapter 4,
Section 4.2.2.4

Page 4-56, 1st column,
3rd paragraph

Page C-51 L2-05 and L2-06 Threatened and endangered
species

Chapter 4,
Section 4.4.2.5

Page 4-74, 2nd column,
2nd paragraph, lines 16
through 28

Page C-53 L2-01 and L4-01 Coal-fired health risks

Chapter 5 Page 5-1, 1st column,
1st paragraph through
page 5-2, 1st column

Page C-54 Cumulative impacts
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Table S-1.  (continued).
Sections of the
Draft APT EIS

Modified Location in the Draft EIS
Location in the

Final EIS
Link to comment

(if applicable) Subject of change

Chapter 5,
Section 5.1

Page 5-2, 2nd column,
3rd and 4th paragraphs, and
Table 5-1 on page 5-3

Page C-56 Radiological doses

Chapter 5,
Section 5.2

Page 5-3, 2nd column,
1st paragraph and Ta-
ble 5-2 on page 5-4

Page C-58 Non-radiological emissions

Page 5-4, 1st column, sen-
tences 1 and 2 and Ta-
ble 5-3 on page 5-5

Page C-58 Radiological doses

Page 5-4, 2nd column, after
1st paragraph

Page C-58 M1-03 and M1-10 Greenhouse effect

Page 5-4, 2nd column, 2nd

paragraph through
page 5-6, 1st column, 1st

paragraph and Table 5-4
on page 5-5

Page C-58 Cumulative waste volumes

Chapter 5,
Section 5.4

Page 5-7, Table 5-5 and
Table 5-5a added

Page C-61 Cumulative electricity gen-
eration

Chapter 5,
Section 5.5

Page 5-9, Table 5-6 Page C-61 Cumulative health effects

Chapter 5,
Section 5.7

Page 5-10, 1st column,
2nd paragraph through
2nd column, 2nd paragraph
and Table 5-7 on
page 5-11

Page C-64 Reasonably foreseeable
actions

Chapter 6,
Section 6.2

Page 6-2, 1st column,
2nd paragraph

Page C-64 Resource commitments

Chapter 7,
Section 7.1

Page 7-6, 1st column, after
1st paragraph

Page C-66 SC solid waste Management
act

Chapter 4,
Sections 4.5.1,
4.5.2, 4.5.3,  4.6

Addendum Page D-1 Design variations and miti-
gation actions

Miscellaneous modifications/additions to references

Additions to
Chapter 1 refer-
ences

Page 1-10 Page C-66

Additions to
Chapter 2 refer-
ences

Page 2-40 Page C-66

Additions to
Chapter 3 refer-
ences

Page 3-65 Page C-66

Additions to
Chapter 4 refer-
ences

Page 4-82 Page C-68

Additions to
Chapter 5 refer-
ences

Page 5-12 Page C-69
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Table S-1.  (continued).
Sections of the
Draft APT EIS

Modified Location in the Draft EIS
Location in the

Final EIS
Link to comment

(if applicable) Subject to change

Miscellaneous modifications/corrections

Chapter 2, refer-
ences

Page 2-40 Page C-69

Chapter 3, refer-
ences

Page 3-71 Page C-69

Chapter 4,
Section 4.1.1.1

Page 4-3 Page C-69

Chapter 4,
Section 4.1.5
references

Pages 4-23 through 4-29 Page C-69

Chapter 4
Section 4.2.2.3

Page 4-54 Page C-69

Chapter 4, refer-
ences

Page 4-85 Page C-70

PROPOSED ACTION AND ALTERNA-
TIVES

DOE proposes to design, build, and operate a
linear accelerator (linac) at the Savannah River
Site.  The Department will use the EIS and the
NEPA process to inform decision makers and
stakeholders about the potential environmental
impacts of the proposed action and alternatives.

Preferred Alternative.  Based on the research
and development it has performed, DOE pro-
poses the following preferred design and support
features for the APT:

• Klystron radiofrequency power tubes

• Use of superconducting equipment

• Helium-3 feedstock material

• Mechanical-draft cooling towers with river
water makeup

• Construction of the APT on a site 3 miles
northeast of the Tritium Loading Facility

• Purchase of electricity from existing capac-
ity through market transactions

No Action Alternative.  In compliance with the
regulations of the Council on Environmental
Quality (CEQ) for implementing NEPA
(40 CFR Part 1500-1508), this EIS also assesses
a No Action alternative.  If DOE chooses not to
build and operate the APT, it would have to
meet its tritium production requirements through
other methods, or it would not be able to support
the long-term defense policies of the United
States, which is not acceptable.  The No Action
alternative for the proposed action in this EIS is
to produce tritium in a commercial-light water
reactor and to construct and operate a tritium
extraction facility.  Table S-2 compares the no-
action impacts of APT, TEF, and CLWR.

Under the No Action alternative, SRS recycling
and loading activities related to tritium would
continue.  Other actions determined in the Rec-
ord of Decision for the Tritium Supply PEIS --
the potential modernization and consolidation of
existing SRS tritium facilities -- would proceed
as planned.
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DESIGN FEATURES AND SYSTEM
ALTERNATIVES

Radiofrequency Power Alternatives

APT would use radiofrequency waves to accel-
erate protons.  Specially designed vacuum elec-
tron tubes would convert electric power to ra-
diofrequency waves outside the accelerator
beam, and waveguides (hollow metal conduits)
would transmit them to cells along the beam
path.  The beam of electrically charged protons
is affected by radiofrequency electric and mag-
netic fields.  The accelerator design would en-
able the proton beam to intersect with the ra-
diofrequency waves in the proper orientation to
cause proton acceleration; in other words, the
radiofrequency waves would push the protons
down the beam tube faster and faster.

Two alternatives could supply radiofrequency
power for the accelerator:

• Klystron radiofrequency power tubes
(DOE’s preference)

• Inductive output radiofrequency power tubes

Operating Temperature Alternatives

The operating temperature affects the electric
components of an accelerator, depending on the
type and intended use.  Electrical resistance usu-
ally increases as temperature increases, causing
the generation of more heat in the component
and resulting in more electricity used.  The con-
verse is also true:  electrical resistance usually
decreases as temperature decreases, causing less
heat generation and resulting in less electricity
used.  If the temperatures of some materials
(e.g., niobium) fall to values very near absolute
zero (-459°F), the electrical resistance becomes
essentially zero, and the component uses much
less electricity.  This phenomenon is supercon-
ductivity.

WHAT WOULD A LINEAR ACCELERATOR FOR TRITIUM PRODUCTION LOOK LIKE?
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There are two operating temperature alternatives
for the design of the accelerator:

• Operating electric components at essentially
room temperature

• Operating most components at supercon-
ducting temperatures and the rest at room
temperature (DOE’s preference)

Feedstock Material Alternatives

The accelerator would produce protons with an
energy greater than 1,000 million electron Volts.
To produce tritium, the protons would strike a
target/blanket assembly of tungsten surrounded
by lead.  The high energy of the protons as they
strike the tungsten atoms would cause a phe-
nomenon called spallation in which the atoms
would emit neutrons.  The lead in the tar-
get/blanket would be an additional source of
neutrons through more spallation events and
other nuclear reactions.  The neutrons freed
during spallation would strike the feedstock
material, and its atoms would absorb neutrons,
resulting in the production of a tritium atom and
a byproduct atom (feedstock dependent).

DOE could use the same target/blanket (lead and
tungsten) as the neutron source regardless of the
feedstock material.  The Department has identi-
fied two feedstock materials that could produce
tritium through the absorption of neutrons pro-
duced by spallation events:

• Helium-3 (DOE’s preference)

• Lithium-6

Cooling Water System Alternatives

The equipment and activities in the APT would
generate heat that would have to be removed to
prevent the components from overheating.  Air
cooling would keep parts of the APT cool.
Other areas would have high localized tempera-
tures (e.g., the target and blanket regions due to
the impingement of the proton beam on the tar-
get and the heat generated by spallation product
absorption and radioactive decay in the tar-
get/blanket).  Cooling water is required to keep
the target/blanket components, radiation shield-
ing, beamstops, and other components from
overheating.

HOW DOES SPALLATION HAPPEN?

tungsten

accelerated proton

spal lat ion f ragment

neutron

3He or 6Li

by-product  a tom
(1H or 4He)

S p a l l a t i o n  E v e n t T r i t i u m  P r o d u c t i o n

tr i t ium

A pictorial representation of tritium production using neutrons generated by spallation.  The proton strikes
the target atom, which breaks into multiple fragments with the emission of neutrons.  The neutrons then
strike atoms (3He or 6Li), producing tritium and a byproduct atom (1H or 4He).
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WHAT DO COOLING TOWERS LOOK LIKE?

Mechanical-Draft Cooling Tower Natural-Draft Cooling Tower

Although these components would not necessar-
ily all be connected to a single cooling system,
DOE proposes to use a similar method -- a pri-
mary coolant loop isolated from the environment
through heat exchangers -- to cool each compo-
nent.  The primary coolant loop would be the
first system in contact with a component that
required cooling, and heat would transfer from
the component to the primary coolant loop.
Components with the potential for radioactive
contamination would require a secondary loop to
cool the primary loop and isolate potential con-
tamination from the environment.  The final
cooling for the systems, regardless of the num-
ber of cooling loops, would use a cooling water
system to discharge heat to the environment.

Four cooling water system designs could pro-
vide the necessary cooling capacity for the APT:

• Mechanical-draft cooling towers with river
water makeup (DOE’s preference)

• Mechanical-draft cooling towers with
groundwater makeup

• Once-through cooling using river water

• The existing K-Area cooling tower (i.e.,
natural draft) with river water makeup

APT Site Alternatives

DOE conducted a screening process to select
potentially suitable sites for the APT.  This mul-
tiple-phase process identified areas with a set of
suitable features and minimal conflicts with
onsite resources and operational areas.

Based on a weighing and balancing of the crite-
ria, DOE selected two sites for further analysis:

• The preferred site 3 miles northeast of the
Tritium Loading Facility, and approximately
6.5 miles from the SRS boundary

• The alternate site 2 miles northwest of the
Tritium Loading Facility, and approximately
4 miles from the SRS boundary

Electric Power Supply Alternatives

The APT will require large amounts of electric-
ity (a peak load as high as 600 megawatts-
electric for the room temperature alternative) to
operate.  At present, the SRS obtains its electric
power from South Carolina Electric and Gas
Company (SCE&G) through existing transmis-
sion lines and substations.  Both the preferred
and alternate APT sites are close to existing
electric power supply lines.  Due to the pro-
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jected magnitude of the electrical power usage;
however, DOE is studying alternatives for the
source of electricity for the APT, and has identi-
fied the following two:

• Obtain electricity from existing commercial
capacity and through market transactions
(DOE’s preference)

• Obtain electricity from the construction and
operation of a new coal-fired or a natural-
gas-fired generating plant

APT Design Variations

There are three potential design variations which
could enhance DOE's flexibility in supplying the
nation's future tritium needs.  The first is a
modular, or staged, accelerator configuration.
The second is combining tritium separation and
tritium extraction facilities.  The third is dis-
charge of cooling water to an existing canal
between Pond 5 and Pond C.

The modular design variation would use the
same accelerator architecture as the baseline
(linear) accelerator, but would be constructed in
stages.  In this EIS, the term "staged accelerator"
refers to a design that would produce less tritium
than the baseline APT, but would be capable of
producing as much tritium as the baseline APT,
with the addition of a second stage.  The com-
bined tritium separation and tritium extraction
facilities would take advantage of common pro-
cess systems and would be capable of handling
both Helium-3 and Lithium-6 (CLWR or APT)
feedstock material.

The third design variation would involve a new
cooling system configuration.  If this design
variation were selected, the heated discharge
water would be piped south from the APT facil-
ity to the head of Pond C (the canal entering
Pond C) along existing roads and rights-of-way.
This would prevent potential impacts to the biota
of pre-cooler Ponds 2 and 5 because the heated
water would bypass them.  Impacts to the biota
in Pond C would be less than those that would

have occurred in Ponds 2 and 5 because the
heated water would be entering a larger, deeper
impoundment with more heat dissipating capac-
ity.

The variations described in the EIS are based on
the best information available.  Based on current
design information, DOE expects potential im-
pacts of the design variations would vary little
from those identified for the baseline accelera-
tor.

AFFECTED ENVIRONMENT

DOE would locate the APT on either the pre-
ferred or alternate site.  Both sites are 250-acre
forested tracts largely dominated by stands of
loblolly and slash pine.  No threatened or endan-
gered species are known to exist at either site.

Most support activities not located at the APT
site would be in M- or H-Areas.  The following
sections describe the proposed APT sites,
M-Area, and H-Area.

APT Sites.  As previously mentioned, DOE
used a multiphase screening process to find suit-
able sites for the APT.  This process identified
areas with suitable features and minimal con-
flicts with onsite resources and operational ar-
eas.

The first phase involved the identification of
land requirements based on the sizes of the pro-
posed facilities.  Next exclusionary criteria were
developed to identify areas that could present
operational or environmental conflicts with the
APT (e.g., locations of threatened or endangered
species or seismic faults).  The third phase in-
volved a more detailed comparison of potential
sites, weighing and balancing the sites in four
categories:  ecology, geology and hydrology,
human health, and engineering.  DOE evaluated
each site against the exclusionary criteria using
either quantitative analyses or, if quantitative
information was not available, the professional
judgment of experts.  The site screening process
led DOE to the selection of the preferred and
alternate sites.
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WHAT WOULD THE MODULAR ACCELERATOR FOR TRITIUM
PRODUCTION LOOK LIKE?

D O E  S R  A P T  E I S / P u b s o n l y /APT  Abr i /Gr fx_ s 4 / S E C 4 T P . P P T
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M-Area.  M-Area, an industrialized area on the
SRS, is the proposed host for a number of APT
support functions.  DOE has declared that sev-
eral M-Area facilities are surplus and potentially
available for new uses such as training, accel-
erator experimentation and testing.  Historically,

DOE used M-Area to fabricate fuel, special tar-
gets, and components for irradiation in the SRS
production reactors.  The facilities contained
furnaces, extrusion presses, lathes, handling
equipment, and storage racks for melting, cast-
ing, and shaping metal.

H-Area.  H-Area also is an industrialized area.
At present, the H-Area tritium facilities consist
of four buildings, three of which have been part
of the historic SRS tritium mission and are sec-
ond-generation tritium structures.  The fourth
building, the Tritium Loading Facility (called
the Replacement Tritium Facility during its con-
struction and startup) is a third-generation facil-
ity that became operational in 1994.  Operations
in this building include unloading gases from
reservoirs returned from the Department of De-
fense, separating and purifying useful hydrogen
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isotopes, mixing the gases to exact specifica-
tions, and loading the reservoirs.

POTENTIAL ENVIRONMENTAL
IMPACTS

The preferred technology alternatives, as previ-
ously described, were evaluated and compared
to a suite of other technology components and
design variations.  Differences in impacts could
occur if different technology alternatives or de-
sign variations are implemented.  Based on cur-
rent design information, the potential environ-
mental impacts of the three design variations
(the stage one modular APT, combining tritium
extraction with the APT, and discharge to
Pond C via a discharge canal) are bounded by
the baseline APT.  Table S-4 summarizes the
impacts.

In general, DOE considers the expected impacts
on the biological, human, and socioeconomic
environment of construction and operation of an
accelerator for production of tritium at the SRS
to be minor and consistent with what might be
expected for any industrial facility.  Construc-
tion and operation of the Preferred alternative
would result in the loss of about 250 acres of
mixed pine/hardwood upland forest.  Waste
would be generated during both the construction
and operation phases but in quantities that would

have negligible impacts on SRS waste manage-
ment facilities.  No high-level waste or
transuranic waste would be generated during
construction or operation.

Some small impacts from discharge of cooling
water to SRS streams and from nonradiological
emissions to air and water would occur.  Radio-
logical releases during normal operation of the
facility are expected to result in minor latent
cancer fatalities in workers or the public.  Be-
cause no high or adverse impacts are expected,
no disproportionately high or adverse impacts on
minority or low-income communities are ex-
pected.

Implementation of certain of the technology al-
ternatives could result in impacts different from
those resulting from construction and operation
of the Preferred alternative.  Most notable would
be the impacts from implementation of cooling
water system alternatives and electric power
supply alternatives.  Once-Through Cooling
Using River Water would result in withdrawal
from the Savannah River of about 125,000 gal-
lons per minute of river water and discharge of
hot water to the Par Pond system during opera-
tion.  Thermal impacts would be restricted to the
upper portions of the Par Pond system and
would not affect Par Pond discharges to Lower
Three Runs.  There would be a small increase in
Lower Three Runs flows, however.  Bypassing
precooler ponds 2 and 5 and discharging directly
to Pond C via a discharge canal would eliminate
the potential impacts to the precooler ponds.
The implementation of the Mechanical-Draft
Cooling Towers with Groundwater Makeup al-
ternative would result in the withdrawal of
6,000 gallons per minute of groundwater.  Total
groundwater withdrawal at SRS could therefore
exceed the estimated groundwater production
capacity of the aquifer.  This could affect
groundwater flow to site streams.

The Preferred alternative includes buying elec-
tricity from the commercial grid to support APT
operation.  In the case of commercial electricity
purchases, the environmental impacts attributed
to the APT load would be decentralized.  In the
case of the construction of a new electricity gen-
erating plant to support the APT, the environ-
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mental impacts would be localized at the site
selected for the plant.  Construction and opera-
tion of such a facility could require about 290
acres for a coal-fired plant and about 110 acres
for a gas-fired plant.

Under the No Action alternative, the Department
would obtain required tritium from the irradia-
tion of rods in a commercial light-water reactor.
The potential impacts of utilizing a commercial
light-water reactor are consistent with the op-
eration of a reactor to generate electricity.

Because Secretary Richardson selected the
CLWR as DOE’s primary source for tritium, the
tritium extraction facility will be constructed at
SRS.  In that its construction would either be at
an existing facility near the SRS or in a currently
industrial area of the SRS, construction impacts
would be nominal.  Likewise, operational im-
pacts have been estimated to be small.  APT will
not be constructed at the preferred site and the
land could be used for other missions.  On-going
SRS missions would continue.  Incremental
amounts of waste generation and electricity con-
sumption that would have been attributable to
the APT will not occur.  Site employment will
be a function of on-going missions and funding
levels.

POTENTIAL MITIGATION ACTIONS

Once a primary technology decision has been
made, specific mitigation measures that may be
required will be identified in the Record of De-
cision and, if warranted, a mitigation action
plan.

In general, the Department estimates the poten-
tial environmental impacts of the APT to be
small.  Two categories of potential impacts,

however, are more notable than the others; the
use of electricity and water.  In the case of elec-
tricity use, preliminary discussions with the
South Carolina Gas and Electric Company have
indicated that it could provide sufficient elec-
tricity through wholesale agreements and conse-
quently new generating capacity would not be
required.  Additionally, continuing design work
is ongoing to add additional energy saving fea-
tures to the APT design.

Water requirements for the APT are small in
comparison to historic SRS usage.  However, the
withdrawal and discharge of water is a sensitive
issue.  DOE could mitigate the potential impacts
to groundwater by using the Savannah River and
mitigate the thermal discharge and flow impacts
to Par Pond by utilizing cooling towers.  As
mentioned earlier, the Department is investigat-
ing bypassing precooler Ponds 2 and 5.  This
would eliminate the potential impacts to those
water bodies.

Other potential mitigation actions could include:

• Incorporating engineered barriers into the
APT design to minimize exposure to work-
ers and the public

• Installing a system of monitoring wells

• Instituting best available engineering tech-
niques to control erosion and sedimentation
during the construction process

• Conducting site-specific reviews of utility
corridors prior to construction to ensure the
protection of sensitive plant and animal spe-
cies and cultural resources

• Implementing any actions resulting from
consultations with the U.S. Fish and Wild-
life Service.



Table S-2.  Comparison of No Action impacts.a

a.  No Action includes TEF impacts at SRS and one or more reactor impacts away from SRS.

Potential impacts at the Savannah River Site
Potential impacts away from the Savannah River Site

Commercial Light-Water Reactor

APT Preferred alternative TEF Preferred alternative Bellefonte Nuclear Plant Watts Bar Nuclear Plant Sequoyah Nuclear Plant

Construction Impacts

About 250 acres of land would
be graded and leveled.
Additional roads, bridge
upgrades, rail lines and utility
upgrades would be required.
No geologically significant
formations or soils occur.
Dewatering would be necessary
and could result in short-term
increases in solids to receiving
water bodies.  No surface
faulting on site.
Air emission from fugitive dust,
exhaust emissions, and batch
plants would be negligible.
Small construction landfill
required. Most waste generated
would be solid waste and
sanitary waste.
Increases in the work force for
APT construction would not
result in a boom situation.  Peak
employment would be about
1,400 jobs.

Construct facility in already
industrialized H-Area.
No geologically significant
formations or soils occur.
Dewatering would be necessary
and could result in short-term
increases in solids to receiving
water bodies.  No surface
faulting on site.
Air emission from fugitive dust,
exhaust emissions, and batch
plants would be negligible.
Increases in the work force for
TEF construction would not
result in a boom situation.  Peak
employment would be about
740 jobs.

Activities would largely consist
of internal modifications to
existing structures.
Spent fuel storage facilities
would require about 5 acres of
land and about 50 construction
workers.
Construction waste:  Small
amounts of hazardous and
nonhazardous wastes generated;
no change from EPA
designation as small Quantity
Generator.
Direct and indirect construction
jobs peak at 9,000 for
Bellefonte 1 or Bellefonte 1 and
2, reducing the unemployment
rate to about 3 percent from the
current 7.9 percent.

No modifications or
construction activities required.
Spent fuel storage facilities
same as Bellefonte and
Sequoyah.
Construction jobs for the spent
storage facility:  50
Construction waste:  None

Same as Watts Bar
Spent fuel storage facilities
same as Bellefonte and Watts
Bar.
Construction jobs for the spent
storage facility:  50
Construction waste:  None

Impacts from Operation on Nonradiological Air Emissions

Nonradiological emissions
would be well within the
applicable regulatory standards.
Operations would result in
small amounts of salt deposition
and plumes from cooling-tower
operations.
Plumes would be visible off-site
under certain meteorological
conditions.

Negligible impacts from
nonradioactive airborne
effluent.

Nonradiological emissions
would be well within the
applicable regulatory standards.
Operations would result in
small amounts of salt deposition
and plumes from cooling-tower
operations.
Plumes would be visible off-site
under certain meteorological
conditions.

Nonradiological emissions
would be well within the
applicable regulatory standards.
Operations would result in
small amounts of salt deposition
and plumes from cooling-tower
operations.
Plumes would be visible off-site
under certain meteorological
conditions.

Nonradiological emissions
would be well within the
applicable regulatory standards.
Operations would result in
small amounts of salt deposition
and plumes from cooling-tower
operations.
Plumes would be visible off-site
under certain meteorological
conditions.
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Table S-2.  (Continued).

a.  No Action includes TEF impacts at SRS and one or more reactor impacts away from SRS.

Potential impacts at the Savannah River Site
Potential impacts away from the Savannah River Site

Commercial Light-Water Reactor

APT Preferred alternative TEF Preferred alternative Bellefonte Nuclear Plant Watts Bar Nuclear Plant Sequoyah Nuclear Plant

Impacts from Operation on Radiological Air Emissions

Negligible impacts from
radioactive airborne effluents.
Latent Cancer Fatalities (LCFs)
expected:  0.0008

Negligible impacts from
radioactive airborne effluents.
Latent Cancer Fatalities (LCFs)
expected:  0.00039

Negligible impacts from
radioactive airborne effluents.
Latent Cancer Fatalities (LCFs)
expected:  0.0014

Negligible impacts from
radioactive airborne effluents.
Latent Cancer Fatalities (LCFs)
expected:  0.0014

Negligible impacts from
radioactive airborne effluents.
Latent Cancer Fatalities (LCFs)
expected:  0.0015

Impacts from Operation on Land Use and Infrastructure

Land converted to industrial
use.
Electricity use:  3.1 terawatt-
hrs/year

Land converted to industrial
use.
Electricity use:  0.021 terrawatt
hrs/year

No land impacts.
Electricity generation:
approximately 1,300 MWe per
Bellefonte reactor

No land use impacts.
Electricity generation:
approximately 1,300 MWe

No land use impacts.
Electricity generation:
approximately 1,300 MWe per
Sequoyah reactor

Impacts from Operation on Waste Management

Would generate solid and liquid
wastes, but no high-level or
transuranic waste; waste
volumes would have negligible
impact on capacities of waste
facilities.
Generation of electricity will
generate various types of waste
including fly ash, bottom ash,
and scrubber sludge.
Annual Values
Sanitary solid:  1,800 metric
tons
Industrial:  3,800 metric tons
Radioactive wastewater:
140,000 gallons
Low-level radioactive waste:
1,400 cubic meters
High concentration waste under
evaluation:  12 cubic meters
Sanitary wastewater:
3.2 million gallons
Nonradioactive process
wastewater:  920 million
gallons

Would generate solid and liquid
wastes, but no high-level or
transuranic waste; waste
volumes would have negligible
impact on capacities of waste
facilities.
Annual Values
Sanitary solid:  230 cubic
meters
Industrial:  33 cubic meters
Low-level radioactive waste:
230 cubic meters
Hazardous/mixed waste:
3.3 cubic meters
Sanitary wastewater:  770,000
gallons
Nonradioactive process
wastewater:  11,000 gallons

Would generate solid and liquid
wastes; waste volumes would
have negligible impact on
capacities of waste facilities.
Annual Values
Low-level radioactive waste:
40 cubic meters
Mixed waste:  <1 cubic meter
Hazardous waste:  1.0 cubic
meters
Nonhazardous waste:  850,000
cubic meters
141 spent fuel assemblies per
18 month cycle

Would generate solid and liquid
wastes; waste volumes would
have negligible impact on
capacities of waste facilities.
Annual Values
Low-level radioactive waste:
0.43 cubic meter
No additional spent fuel if less
than 2,000 TPBARs irradiated
per 18 month cycle.
Up to 60 additional spent fuel
assemblies for 3,400 TPBARs
per 18 month cycle.

Would generate solid and liquid
wastes; waste volumes would
have negligible impact on
capacities of waste facilities.
Annual Values
Low-level radioactive waste:
0.43 cubic meter
No additional spent fuel if less
than 2,000 TPBARs irradiated
per 18 month cycle.
Up to 60 additional spent fuel
assemblies for 3,400 TPBARs
per 18 month cycle.
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Table S-2.  (Continued).

a.  No Action includes TEF impacts at SRS and one or more reactor impacts away from SRS.

Potential impacts at the Savannah River Site
Potential impacts away from the Savannah River Site

Commercial Light-Water Reactor

APT Preferred alternative TEF Preferred alternative Bellefonte Nuclear Plant Watts Bar Nuclear Plant Sequoyah Nuclear Plant

Impacts from Operation on Human Health

Public would receive radiation
exposure from APT emissions
and transportation of radioactive
material; workers would receive
radiation exposure from facility
operations and transportation of
radioactive material and from
electromagnetic fields.
Estimated fatal cancers:  0.0016

Public would receive radiation
exposures from gaseous
effluents.
Estimated fatal cancers:
0.00039

Public would receive radiation
exposures from gaseous and
liquid effluents.
Estimated fatal cancers:  0.0033

Public would receive radiation
exposures from gaseous and
liquid effluents.
Estimated fatal cancers:  0.0032

Public would receive radiation
exposures from gaseous and
liquid effluents.
Estimated fatal cancers:  0.0053

Impacts from Operation on Surface Water

Blowdown rates (about 2,000
gpm) would cause negligible
impact on surface water levels.
Using Par Pond and pre-cooler
ponds as discharge point for
cooling water, temperatures
would not exceed 90ºF.
Contaminated sediments would
be resuspended in addition to
radiological releases from APT.
Estimated fatal cancers:
0.00021

Sanitary and industrial
wastewater streams would be
routed to existing SRS
treatment facilities prior to
release.  Released water would
be negligible compared to
existing SRS releases.

Less than 1 percent of river
flow.  Water quality within
regulatory limits.
Public would receive radiation
exposures from liquid effluents.
Estimated fatal cancers:  0.0019

No change from existing
operations.
Public would receive radiation
exposures from liquid effluents.
Estimated fatal cancers:  0.0018

No change from existing
operations.
Public would receive radiation
exposures from liquid effluents.
Estimated fatal cancers:  0.0038

Impacts from Operation on Socioeconomics

Operational work force about
500.  No regional impacts.

Operational work force about
108.  No regional impacts.

Operational work force:
Operational work force about
800 for Bellefonte 1; about
1,000 for Bellefonte 1 and 2.
Minor regional impacts.

Operational work force:  10
additional workers.

Operational work force:  10
additional workers.

Impacts from Transportation

Negligible during operations
period.  During construction
could expect about two fatalities
to the public and workers due to
increased traffic levels.

Vehicle emissions and less than
one fatality per year.  Routine
and accidental doses.

Vehicle emissions and less than
one fatality per year.  Routine
and accidental doses.

Same as for Bellefonte and
Sequoyah.

Same as for Bellefonte and
Watts Bar.
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Table S-3.  Comparison of impacts among APT alternatives.

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

Impacts from Construction on Landforms, Soils, Geology, and Hydrology
Negligible impacts.

Some 250 acres of land
would be graded or
leveled.

No geologically significant
formations or soils occur.
Dewatering necessary.  No
surface faulting on site.
Sites for electricity
generation exist.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Water table is
deeper and
would require
less dewatering;
no other
changes
estimated from
Preferred
alternative.

Impacts would
depend upon the
specific location of
a new facility.
Could require about
110 acres for
natural gas or 290
acres for coal.

Impacts from Operation on Landforms, Soils, Geology, and Hydrology
No impacts

No dewatering required for
operations.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Removal of
6,000 gpm on a
sustained basis
could impact
groundwater
flow to streams
and compact clay
layers

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Impacts would
depend upon the
specific location of
a new facility

Impacts from Construction on Surface Water
Negligible impacts.

Dewatering of construction
site could result in short -
term increases in solids to
the receiving water bodies.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Discharges
would be
similar to the
Preferred
alternative,
although they
would go to
Pen Branch
via Indian
Grave Branch.
Water levels in
the upper
reaches of the

No change
estimated from
Preferred
alternative

Impacts would
depend upon the
specific location of
a new facility



Table S-3.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

stream system
would be
raised.

Impacts from Operation on Surface Water
Blowdown rates (about
2,000 gpm) would cause
negligible impact on
surface water levels.  Using
Par Pond and pre-cooler
ponds as discharge point
for cooling water,
temperatures would not
exceed 90°F. Contaminated
sediments could be
resuspended in addition to
radiological releases from
APT resulting in offsite
population radiation
exposure.

Estimated fatal cancers:
0.00021

Would require 7%
less cooling water
than Preferred due
to lower waste
heat generation; no
other changes
estimated from
Preferred
alternative

Would require
33% more
cooling water
than Preferred; no
other changes
from Preferred
alternative

No change
estimated from
Preferred
alternative

Blowdown rates
(about 125,000
gpm) would
result in higher
temperatures to
water bodies
(about 100° F).
A slight increase
in “pre-cooler”
pond water
levels would
occur.  No other
changes
estimated from
Preferred
alternative.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Discharges would
be similar to the
Preferred
alternative,
although
concentrations
would vary and be
localized.

Impacts from Construction on Nonradiological Air Emissions
Air emissions (fugitive
dust and exhaust
emissions) would be
negligible, well below the
applicable regulatory
standards.  Impacts from
electricity purchases,
would be dispersed.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Emission types
would be similar to
the Preferred
alternative,
although
concentrations
would vary and be
localized.



Table S-3.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

Impacts from Operation on Nonradiological Air Emissions
Nonradiological emissions
would be well within the
applicable regulatory
standards.  Operations
would result in small
amounts of salt deposition
and plumes from cooling-
tower operations.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Nonradiological
emissions would be
well within
applicable
regulatory
standards.

Impacts from Construction on Radiological Air Emissions
No impacts; no radioactive
materials stored during
construction.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Impacts from Operation on Radiological Air Emissions
Negligible impacts from
radioactive airborne
effluents

Latent Cancer Fatalities
(LCFs) expected:  0.0008

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Slightly
increased doses
from airborne
emissions

LCFs expected:
0.00086

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Higher doses
from airborne
emissions due
to closer
distance to SRS
boundary.

LCFs expected:
0.00089

Impacts would
depend upon the
specific location of
a new facility.
However, the dose
from radioactive
effluents would be
negligible.

Impacts from Construction on Land Use and Infrastructure
Conversion of 250 acres of
forested land to industrial
use.  Additional roads,
bridge upgrades, rail lines
and utility upgrades would
be required.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Additional
cooling water
piping to K-
area  needed.

No change
estimated from
Preferred
alternative

Impacts would
depend upon the
specific location of
a new facility.
Could require
conversion of up to
290 acres to
industrial use.



Table S-3.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

Impacts from Operation on Land Use and Infrastructure
No land use changes
beyond construction.

Electricity use:
3.1 terawatt-hrs/year

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Electricity use
23% higher than
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Impacts from Construction on Waste Management
Some landfill  construction
required.  Most waste
generated would be solid
waste and sanitary solid
and liquid waste.  Waste
disposed at SRS.

(Annual Values)
Sanitary solid:  560 cubic
meters

Construction debris:
30,000 cubic meters

Industrial wastewater:
3.6 million gallons

No change
estimated from
Preferred
alternative

9% less sanitary
waste generated
due to smaller
construction
workforce
required.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Additional
construction waste
generated from
construction of
facility.

Impacts from Operation on Waste Management
Would generate solid and
liquid wastes, but no high-
level or transuranic waste;
waste volumes would have
negligible impact on
capacities of waste
facilities.

No change
estimated from
Preferred
alternative

37% more
nonradioactive
process
wastewater
required.

8% more low-
level and 25%
more high
concentration
mixed waste
generated than
Preferred

2,000% greater
flow of
nonradioactive
process
wastewater
required.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Impacts would
depend upon the
type of power plant
selected.  However,
waste rates for new
power plant would
not be very
different than for



Table S-3.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

Generation of electricity
will generate various types
of waste including fly ash,
bottom ash, and scrubber
sludge.

(Annual Values)
Sanitary solid: 1,800
metric tons

Industrial: 3,800 metric
tons

Radioactive wastewater:
140,000 gallons

High concentration low-
level radioactive waste
under evaluation:
2.5 cubic meters

High concentration waste
under evaluation:
12 cubic meters

Sanitary wastewater:  3.3
million gallons

Low-level radioactive
waste:  1,400 cubic meters

Nonradioactive process
wastewater:  920 million
gallons

alternative. the Preferred
alternative.



Table S-3.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

Impacts from Construction on Visual Resources
Negligible, facilities far
from SRS boundaries and
not visible to offsite traffic;
facilities would look like
other industrial areas at
SRS.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Impacts would
depend upon the
specific location of
a new facility.

Impacts from Operation on Visual Resources
Negligible, plumes from
mechanical-draft cooling
towers would be visible
under certain
meteorological conditions.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Negligible,
would not
generate visible
plumes.

No change
estimated from
Preferred
alternative

Plume from K-
area cooling
tower would
likely be more
visible.

No change
estimated from
Preferred
alternative

Impacts would
depend upon the
specific location of
a new facility.

Impacts from Construction on Noise
Noise primarily from
construction equipment  at
APT site.  Not audible at
SRS boundaries; however,
construction workers could
encounter noise levels that
would require
administrative controls or
protective equipment.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Noise would be
similar to Preferred
alternative, but
specific impacts
would depend upon
the location of a
new facility.

Impacts from Operation on Noise
Noise from APT
equipment operation and
traffic;  mechanical-draft
cooling towers largest
single source, not audible
at SRS boundary.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No mechanical -
draft cooling
tower noise at
APT site.  Pump
noise could be
occasionally
audible to river
traffic.

No change
estimated from
Preferred
alternative

No mechanical-
draft-cooling
tower noise at
APT site.
Pump and
cooling tower
noise at K-area.

No change
estimated from
Preferred
alternative

Noise would be
similar to Preferred
alternative, but
specific impacts
would depend upon
the location of a
new facility.



Table S-3.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

Impacts from Construction on Human Health
Concentrations of
nonradiological
constituents would be less
than applicable limits for
workers and public.
Traffic-related accidents
resulting in about 2
fatalities to the public and
workers due to increased
local traffic would be
reduced with finish of
construction.  Occupational
injuries to workers would
be due to industrial
activities and would have
the following impacts for
the construction period:

Number requiring First
Aid:  1,100

Number requiring medical
attention: 280

Number resulting in lost
work time:  93

No change
estimated from
Preferred
alternative

Occupational
injuries 6% less
than Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Traffic fatalities
20% less than
Preferred
alternative

No changes in
occupational
injuries
estimated from
Preferred
alternative

Impacts would be
similar to Preferred
alternative, but
specific impacts
would depend upon
the location of a
new facility.



Table S-3.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

Impacts from Operation on Human Health
Public would receive
source radiation exposure
from APT emissions and
transportation of
radioactive material;
workers would receive
radiation exposure from
facility operations and
transportation of
radioactive material and
from electromagnetic
fields.

Total LCFs to population
(air, water, and transport)
0.0016

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Slightly
increased doses
from
resuspension of
contaminated
material

Total LCFs
0.0017

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Slightly
increased doses
due to
decreased
distance to
public

Total LCFs
0.0017

No change
estimated from
Preferred
alternative.
Impacts would be
local vs. dispersed
for electricity
generation.

Impacts from Accidents on Human Health
Negligible consequences
for accidents with
frequency of less than once
in operating lifetime of
facility.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Minor decreases
in accident doses
for low
probability
events.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Impacts from Construction on Terrestrial Ecology
Would result in the loss of
up to 250 acres of forested
land; no marked reduction
in plant/animal abundance
or diversity.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative; specific
impacts would
depend upon the
location of a new
facility.



Table S-3.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

Impacts from Operation on Terrestrial Ecology
Negligible impacts.
Mechanical-draft cooling
towers would result in salt
deposition on vegetation;
however, maximum rates
(60 lb/acres/yr) are below
threshold levels
(180 lb/acres/yr).

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No salt
deposition,
otherwise no
change estimated
from Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Specific impacts
would depend upon
the location of a
new facility.

Impacts from Construction on Wetlands Ecology
No impacts are projected
from construction
activities.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Specific impacts
would depend upon
the location of a
new facility.

Impacts from Operation on Wetlands Ecology
Would result in minor
impacts to wetlands.
Temperature of the
blowdown would be
marginally higher than the
ambient maximum
temperature.  During
cooler months the warmth
could have a positive
impact by lengthening the
growing season for some
aquatic vegetation.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Would raise
water level in
Ponds 2 and 5 by
1.5 feet, possibly
affecting wetland
plant
communities.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Specific impacts
would depend upon
the location of a
new facility.



Table S-3.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

Impacts from Construction on Aquatic Ecology
Impacts to aquatic
organisms in Upper Three
Runs and tributaries would
be minor due to use of soil
and erosion control
measures.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No changes
estimated from
Preferred
alternative.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Specific impacts
would depend upon
the location of a
new facility.

Impacts from Operation on Aquatic Ecology
Impingement (132 fish)
and entrainment (173,000
fish eggs and 326,000
larvae annually) would not
substantially affect
Savannah River fisheries.
Solids in blowdown would
have no impacts on aquatic
ecology.  Discharge
temperatures would have
only small localized effects
on aquatic communities.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Impingement
(2,600 fish) and
entrainment (3.4
million fish eggs
and 6.4 million
larvae annually)
would be
increased.
Discharge
temperatures
would be high
enough to
adversely affect
aquatic
communities.

No
impingement
and entrain-
ment, otherwise
no change
estimated from
Preferred
alternative.

Discharge to
Pen Branch
via Indian
Grave Branch,
otherwise no
change
estimated from
Preferred
alternative.

No change
estimated from
Preferred
alternative

Specific impacts
would depend upon
the location of a
new facility.

Impacts from Construction on Threatened or Endangered Species
Negligible, no threatened
or endangered species at
preferred site.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Negligible, no
threatened or
endangered
species at
alternate site.

Specific impacts
would depend upon
the location of a
new facility.



Table S-3.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

Impacts from Operation on Threatened or Endangered Species
Negligible impacts to
threatened and endangered
species.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Fish kills in pre-
cooler ponds
could be
beneficial to bald
eagles.  Heated
discharges could
force alligators
to leave pre-
cooler ponds in
late summer.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No threatened
or endangered
species at
alternate site.

Impacts would
depend upon the
specific location.

Impacts from Construction on Socioeconomics
Increases in the work force
for APT construction
would not result in large
regional impacts.  Nominal
impacts would be positive.

Peak employment is about
1,400 jobs.

No change
estimated from
Preferred
alternative

Employment
would be lower
with about 100
fewer jobs

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Peak workforce
would be about
1,100 additional
jobs.  Impacts
would vary by
location.

Impacts from Operations on Socioeconomics
Operational work force
about 500.  Work force
would not result in large
regional impacts.  Nominal
impacts would be positive.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Additional
operational
workforce about
200.  Impacts
would vary by
location.

Impacts from Construction on Environmental Justice
No adverse impacts on
minority or low-income
populations expected.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Specific impacts
would depend upon
the location of a
new facility.



Table S-3.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

Impacts from Operations on Environmental Justice
No adverse impact on
minority or low-income
populations expected.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Specific impacts
would depend upon
the location of a
new facility.



Table S-4.  Comparison of impacts among design variations.a

a. Table S-4 only summarizes the potential construction and operational impacts for those factors that could be different from what is described for the baseline accelerator.

Preferred alternative
(Baseline APT)

Modular APT
(3 kg/year)

Modular APT
(1030 MeV) APT/TEF Combination

Cooling Water bypass
Ponds 2 and 5

Impacts from Operation on Surface Water

Blowdown rates (about 2,000 gpm) would
cause negligible impact on surface water levels.
Using Par Pond and the pre-cooler ponds as
discharge point for cooling water, temperatures
would not exceed 90°F. Contaminated
sediments would be resuspended in addition to
radiological releases from APT resulting in
offsite population radiation exposure.

Estimated fatal cancers:  0.00021

No change estimated from
Baseline APT.

Blowdown rates would be
10 percent lower than the
Baseline APT.
Radiological releases would
be the same as the Baseline
APT.

No change estimated from
Baseline APT.

No impact to Ponds 2 and 5.

Impacts from Operation on Nonradiological Air Emissions

Nonradiological emissions would be well
within the applicable regulatory standards.
Operations would result in small amounts of
salt deposition and plumes from cooling-tower
operations.

No change estimated from
Baseline APT.

Nonradiological releases
would be 10 percent lower
than the Baseline APT.

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.

Impacts from Operation on Radiological Air Emissions

Negligible impacts from radioactive airborne
effluents.

Latent Cancer Fatalities (LCFs) expected:
0.0008

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.

Increased doses from
airborne emissions.

LCFs expected:  0.0009

No change estimated from
Baseline APT.

Impacts from Operation on Land Use and Infrastructure

No land use changes beyond construction.

Electricity use:  3.1 terawatt-hrs/year

No change estimated from
Baseline APT.

Electricity use would be 32
percent lower than the
Baseline APT.

Electricity use:
2.0 terawatt-hrs/ year

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.



Table S-4.  (Continued).

a. Table S-4 only summarizes the potential construction and operational impacts for those factors that could be different from what is described for the baseline accelerator.

Preferred alternative
(Baseline APT)

Modular APT
(3 kg/year)

Modular APT
(1030 MeV) APT/TEF Combination

Cooling Water bypass
Ponds 2 and 5

Impacts from Construction on Waste Management

Some landfill construction required.  Most
waste generated would be solid waste and
sanitary solid and liquid waste.  Waste
disposed at SRS.

Annual Values

Sanitary solid:  560 cubic meters

Construction debris:  30,000 cubic meters

Industrial wastewater:  3.6 million gallons

No change estimated from
Baseline APT.

Construction wastes would
be 10 percent lower than
the Baseline APT.

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.

Impacts from Operation on Waste Management

Would generate solid and liquid wastes, but no
high-level or transuranic waste; waste volumes
would have negligible impact on capacities of
waste facilities.

Generation of electricity will generate various
types of waste including fly ash, bottom ash,
and scrubber sludge.

Annual Values

Sanitary solid: 1,800 metric tons

Industrial: 3,800 metric tons

Radioactive wastewater: 140,000 gallons

Low-level radioactive waste:  1,400 cubic
meters

High concentration low-level radioactive waste
under evaluation:  2.5 cubic meters

High concentration mixed waste under
evaluation:  12 cubic meters

Sanitary wastewater:  3.3 million gallons

Nonradioactive process wastewater:
920 million gallons

No change estimated from
Baseline APT.

Operations wastes would be
10 percent lower than the
Baseline APT.

Annual Values

Radioactive wastewater:
130,000 gallons

Low-level radioactive
waste:  1,300 cubic meters

Sanitary wastewater:
3 million gallons

Nonradioactive process
wastewater:  830 million
gallons

Some waste categories
slightly higher than
Baseline APT.

Differences from Baseline
APT

Annual Values

Radioactive wastewater:
150,000 gallons

Low-level radioactive
waste:  1,700 cubic meters

No change estimated from
Baseline APT.



Table S-4.  (Continued).

a. Table S-4 only summarizes the potential construction and operational impacts for those factors that could be different from what is described for the baseline accelerator.

Preferred alternative
(Baseline APT)

Modular APT
(3 kg/year)

Modular APT
(1030 MeV) APT/TEF Combination

Cooling Water bypass
Ponds 2 and 5

Impacts from Construction on Human Health

Concentrations of nonradiological constituents
would be less than applicable limits for
workers and public.  Traffic -related accidents
resulting in about 2 fatalities to the public and
workers due to increased local traffic would be
reduced with finish of construction.
Occupational injuries to workers would be due
to industrial activities and would have the
following impacts for the construction period:

Number requiring First Aid:  1,100

Number requiring medical attention: 280

Number resulting in lost work time:  93

No change estimated from
Baseline APT.

Construction health impacts
would be 10 percent lower
than the Baseline APT.

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.

Impacts from Operation on Human Health

Public would receive radiation exposure from
APT emissions and transportation of
radioactive material.  Workers would receive
radiation exposure from facility operations,
transportation of radioactive material, and from
electromagnetic fields.

Total LCFs to population (air, water, and
transport):  0.0016

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.

Radiation exposures to the
public would be 10 percent
higher due to higher air
emissions as compared to
the Baseline APT.

Total LCFs to population
(air, water, and transport):
0.0017

No change estimated from
Baseline APT.

Impacts from Operation on Wetlands Ecology

Would result in minor impacts to wetlands.
Temperature of the blowdown would be
marginally higher than the ambient maximum
temperature.  During cooler months the warmth
could have a positive impact by lengthening the
growing season for some aquatic vegetation.

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.

No heated blowdown to
Ponds 2 or 5.  Minor impact
for heated water only in
Pond C.



Table S-4.  (Continued).

a. Table S-4 only summarizes the potential construction and operational impacts for those factors that could be different from what is described for the baseline accelerator.

Preferred alternative
(Baseline APT)

Modular APT
(3 kg/year)

Modular APT
(1030 MeV) APT/TEF Combination

Cooling Water bypass
Ponds 2 and 5

Impacts from Construction on Socioeconomics

Increases in the work force for APT
construction would not result in a boom
situation.

Peak employment is about 1,400 jobs.

No change estimated from
Baseline APT.

Peak employment would be
10 percent lower than the
Baseline APT.

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.
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PART A.  INTRODUCTION AND FORMAT

In its Draft EIS, the U.S. Department of Energy (DOE) assessed the potential environmental impacts of con-
structing and operating an accelerator at the Savannah River Site.  This document finalizes the assessment of
potential environmental impacts and will be one of the tools DOE utilizes to make the ultimate decision on the
primary technology for producing tritium.  This document is a record of the changes made to the Draft EIS,
which is not being reprinted.  All changes can be found in Part C.  An explanation of how changes are incorpo-
rated follows:

Modifications to the Draft EIS are presented in two ways:  (1) complete sections, tables, and figures have been
replaced or added with specific references to the Draft EIS, and (2) text or elements of tables in the Draft EIS
have been modified and shown as bolded text.  In both cases the change is preceded by a text box that explains
the change, why the change was made, and references the pertinent section of the Draft EIS.  The text box is
followed by the applicable modification.  As mentioned, changes to text and table information are bolded and
reproduced with an adequate amount of the applicable material in the Draft EIS to place the change in context.
As a result, the reader should not have to refer to the Draft EIS to understand the change.  In the case of text and
tables that replace corresponding sections of the Draft EIS, bolding is not used.  An example of change is pre-
sented in Section A.1 below.

A.1  Introduction

EVENTS SINCE THE DRAFT APT EIS

Since issuance of the Draft EIS in December
1997, several events have occurred and deci-
sions have been made that influenced the prepa-
ration of the Final APT EIS.  Two other draft
EISs related to the tritium supply mission were
issued, the Tritium Extraction Facility (TEF)
EIS and the Commercial Light-Water Reactor
(CLWR) EIS.  These three documents are
closely interrelated.  The proposed action de-
scribed in the CLWR EIS is now the “No-
Action” alternative in this EIS.  Conversely, the
APT is the “No-Action” alternative in the
CLWR EIS.

In August 1998, the Department decided to
make its primary technology decision prior to
issuing the Final EISs.  On December 22, 1998,
Secretary of Energy Bill Richardson announced
that CLWRs would be the primary tritium sup-
ply technology.  The Secretary designated the
Watts Bar Unit 1 reactor near Spring City, Ten-
nessee, and Sequoyah Unit 1 and 2 reactors near
Soddy-Daisy, Tennessee as the preferred
CLWRs for tritium production.  The Secretary
designated the APT as the backup technology
for tritium supply.  Selection of the CLWR op-
tion reaffirms the December 1995 Tritium Sup-
ply and Recycling PEIS ROD to construct and

operate a new tritium extraction capability at the
SRS.  The preferred alternative is the No Action
alternative, consistent with its role as the backup
technology.  Under No Action, DOE would
complete key research and development mile-
stones for the accelerator at SRS (but not con-
struct the facility) with the following design and
support features: klystron radiofrequency power
tubes, the use of superconducting equipment,
helium-3 feedstock material, and mechanical
draft cooling towers with river water makeup.

The Final Accelerator Production of Tritium at
the Savannah River Site Environmental Impact
Statement (APT EIS) has been prepared consis-
tent with the President’s Council on Environ-
mental Quality regulations (40 CFR Part 1500-
1508) and Department of Energy Procedures (10
CFR Part 1021).  Because DOE received few
comments on the Draft EIS (DOE/EIS-0270D),
it is not reprinting a revised draft as the Final
EIS, as is typically done.  Rather, DOE is final-
izing the APT EIS by reference to the Draft EIS
and is issuing this document as a record of
changes made pursuant to 10 CFR Part 1503.4.

This EIS presents the assessment of potential
environmental impacts of siting and technology
alternatives of an APT facility at the Savannah
River Site.  The EIS also provides more envi-
ronmental information on the APT than was pre-
sented in the Tritium Supply and Recycling
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PEIS.  A complete revised Summary has also
been prepared and is included in this Final EIS.

Modifications to the Draft APT EIS were made
for the following reasons:

• To incorporate responses to comments re-
ceived during the public comment period

• To update or clarify factual information pre-
sented in the Draft EIS

• To reflect the evolution of APT design work
that has progressed since the Draft EIS was
issued

This document focuses on changes which are of
importance to the decision maker and the public.
It does not alter or correct minor editorial mat-
ters in the Draft, nor correct minor technical in-
formation, unless those changes are warranted
because they would alter the meaning or change
the conclusions drawn.  Table A-1 summarizes
the changes made and denotes which changes
are in response to which comments.

Since issuance of the Draft EIS, the Department
has investigated a design variation for the dis-
charge of cooling water.  This variation would
result in mitigating potential ecological impacts
described in the Draft EIS and responds to sev-
eral comments received during the public com-
ment period.  Under this variation, the discharge
of cooling water would go to Pond C, bypassing
pre-cooler Ponds 2 and 5 via an existing dis-
charge channel.

The Draft EIS introduced two other design
variations, a modular or staged accelerator con-
figuration, and combining tritium extraction fa-
cilities with the APT.  The Draft EIS was based
on the best available information for assessing
the impacts of either design variation; this
document uses additional information to quan-
tify to the extent possible, the potential impacts
associated with these designs pursuant to the
commitment made in the Draft EIS.

A.2  Format

The following is an example of how the changes
are presented.

[Chapter 2, Section 2.3.5 modification to the
Draft APT EIS]

In comment L2-04, the commenter questioned
why DOE did not investigate existing industrial
areas as potential sites for the APT.  In its re-
sponse, the Department indicated it did not be-
lieve existing industrial sites are feasible for a
number of reasons.  Consequently, the Depart-
ment is clarifying the description of its siting
process.

Page 2-15, 1st column, 1st through 2nd paragraphs
are replaced with the following:

DOE assumed the APT complex would require
approximately 250 acres of land with a footprint
6,560 feet long by 1,640 feet wide.  The area
requirements would not vary much with any
combination of technologies or design options
described in this chapter.

With the land requirements established, the next
phase of the screening process was to develop
exclusionary criteria (disqualifying conditions).
Examples of these criteria include avoiding ad-
verse impacts to threatened and endangered spe-
cies, avoiding impacts to wetlands and sensitive
ecosystems, and proximity to seismic faults.
Wike et al. (1996) contains a complete listing of
these exclusionary criteria.  Seven potential sites
(numbered 1-7) were initially identified.  Two
sites (numbered 5 and 7) were subsequently
eliminated due to the presence of disqualifying
conditions (proximity to seismic faults).  One
site (number 8) was added based on a request to
examine a site in the vicinity of the industrial-
ized A- and M- Areas.  Although not explicitly
used as exclusionary criteria, existing industri-
ally developed areas were examined and dis-
missed as feasible sites because the APT, due to
its space requirements, would conflict with
(1) the presence of existing structures, (2) the
presence of non-operating structures that would
require extensive decontamination and decom-
missioning (D&D) prior to site preparation, or
(3) the presence of active environmental resto-
ration activities.



DOE/EIS-0270
Final, March 1999 Introduction and Format

A-3

Table A-1.  Modifications to Chapters 1 - 7 of the Draft APT EIS.
Sections of the
Draft APT EIS

Modified Location in the Draft EIS
Location in the

Final EIS
Link to comment

(if applicable) Subject of change

Chapter 1,
Section 1.5

Page 1-5, 2nd column,
2nd through 4th paragraphs

Page C-1 L1-02 Tritium supply implement-
ing strategy

Page 1-6, 1st column,
1st through 2nd paragraphs

Page C-2 TEF No Action alternative

Page 1-7, 1st column, after
2nd paragraph

Page C-2 Plutonium residues and
scrub alloys management

Page 1-7, 1st column after
2nd paragraph

Page C-3 Surplus plutonium disposi-
tion

Chapter 2,
Section 2.1

Page 2-2, 1st column, 3rd

through 4th paragraphs
Page C-3 APT No Action alternative

Chapter 2,
Section 2.3.5

Page 2-15, 1st column,
1st and 2nd paragraphs

Page C-4 L2-04 APT site selection

Chapter 2,
Section 2.5

Page 2-21, 2nd column
through page 2-25, 2nd

column, 3rd paragraph

Page C-5 APT design variations

Chapter 2,
Section 2.7

Page 2-26, 1st column,
1st paragraph through
page 2-39

Page C-5 Comparison of  environ-
mental impacts

Chapter 3,
Sections 3.3.1.1,
3.3.1.2, and
3.4.2

Page 3-6, 1st column, 3rd

paragraph and Figure 3-4
on page 3-7

Page C-26 APT footprint

Page 3-8, 1st Column, 1st

paragraph, 5th through
9th lines, Figure 3-5 on
page 3-9, and Table 3-1 on
page 3-10

Page C-26 APT footprint

Page 3-44, 1st Column,
1st paragraph, lines
2 through 15, and Fig-
ures 3-16 and 3-17 on
pages 3-47 and 3-48

Page C-26 Savannah River water qual-
ity

Chapter 3,
Section 3.3.2.1

Page 3-18, 2nd column,
2nd paragraph and Ta-
ble 3-5, page 3-21

Page C-33 Non-radiological air quality

Chapter 3,
Section 3.3.4.1

Page 3-28, 2nd column, 2nd

paragraph and Table 3-8,
page 3-29

Page C-33 Radiological air quality

Chapter 3,
Section 3.3.4.2

Page 3-28, 2nd column,
4th paragraph and Ta-
ble 3-9, page 3-29

Page C-33 Radiation doses at SRS

Chapter 3,
Section 3.4.1

Page 3-43, 1st column, 1st

paragraph and Table 3-11,
page 3-43

Page C-33 Radiation doses at SRS

Chapter 3,
Section 3.4.5

Page 3-54, 2nd column,
2nd paragraph, line 8
through line 3 in the
1st column on page 3-55

Page C-36 L2-05 and L2-06 Threatened and endangered
species

Page 3-55, 1st column,
2nd paragraph

Page C-37 L2-05 and L2-06 Threatened and endangered
species
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Table A-1.  (Continued).
Sections of the
Draft APT EIS

Modified Location in the Draft EIS
Location in the

Final EIS
Link to comment

(if applicable) Subject of change

Chapter 4 Page 4-1, 2nd column, 2nd

and 3rd paragraphs
Page C-37 Concrete batch plants and

construction debris landfill

Page 4-2, 2nd column,
4th paragraph through
page 4-3, 1st column,
1st paragraph

Page C-39 No Action impacts

Chapter 4,
Section 4.1.1.2

Page 4-4, 2nd column,
4th paragraph through
1st paragraph on page 4-5

Page C-42 L4-03 Groundwater activation

Chapter 4,
Section 4.1.2.1

Page 4-5, 2nd column, text
box

Page C-43 Section 316(a) demonstra-
tion

Chapter 4,
Section 4.1.2.2

Page 4-6, 2nd column,
Tables 4-1 and 4-2,
page 4-7

Page C-43 Water borne source terms

Chapter 4,
Section 4.1.3.3

Page 4-16, 2nd column,
3rd paragraph and
Table 4-11, page 4-18,

Page C-43 Maximum non-radiological
concentrations

Chapter 4,
Section 4.1.3.4

Page 4-19, 2nd column,
9th paragraph through
page 4-22, 1st column,
4th paragraph, including
Tables 4-12 and 4-13,
pages 4-20 and 4-21

Page C-46 Accelerator source terms

Chapter 4,
Section 4.1.4

Page 4-22, 2nd column,
3rd paragraph

Page C-48 Existing SRS River Water
System

Chapter 4,
Section 4.1.5

Page 4-25, 2nd column,
text box

Page C-49 L3-05 and L4-04 APT waste categorization

Page 4-25, 1st column,
1st paragraph and Ta-
bles 4-15 and 4-16,
pages 4-26 and 4-27

Page C-49 APT waste generation esti-
mates

Chapter 4,
Section 4.1.5

Page 4-25, 2nd column,
4th paragraph through
page 4-27, 1st column,
1st paragraph and
Table 4-17, page 4-18

Page C-49 APT waste generation esti-
mates

Chapter 4,
Section 4.2.1.2

Page 4-36, 1st column,
4th paragraph and Ta-
ble 4-22, page 4-37

Page C-49 Radioactive source terms

Chapter 4,
Section 4.2.2.4

Page 4-56, 1st column,
3rd paragraph

Page C-51 L2-05 and L2-06 Threatened and endangered
species

Chapter 4,
Section 4.4.2.5

Page 4-74, 2nd column,
2nd paragraph, lines 16
through 28

Page C-53 L2-01 and L4-01 Coal-fired health risks

Chapter 5 Page 5-1, 1st column,
1st paragraph through
page 5-2, 1st column

Page C-54 Cumulative impacts

Chapter 5,
Section 5.1

Page 5-2, 2nd column,
3rd and 4th paragraphs, and
Table 5-1 on page 5-3

Page C-56 Radiological doses
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Table A-1.  (continued).
Sections of the
Draft APT EIS

Modified Location in the Draft EIS
Location in the

Final EIS
Link to comment

(if applicable) Subject of change

Chapter 5,
Section 5.2

Page 5-3, 2nd column,
1st paragraph and Ta-
ble 5-2 on page 5-4

Page C-58 Non-radiological emissions

Page 5-4, 1st column, sen-
tences 1 and 2 and Ta-
ble 5-3 on page 5-5

Page C-58 Radiological doses

Page 5-4, 2nd column, after
1st paragraph

Page C-58 M1-03 and M1-10 Greenhouse effect

Page 5-4, 2nd column, 2nd

paragraph through
page 5-6, 1st column, 1st

paragraph and Table 5-4
on page 5-5

Page C-58 Cumulative waste volumes

Chapter 5,
Section 5.4

Page 5-7, Table 5-5 and
Table 5-5a added

Page C-61 Cumulative electricity gen-
eration

Chapter 5,
Section 5.5

Page 5-9, Table 5-6 Page C-61 Cumulative health effects

Chapter 5,
Section 5.7

Page 5-10, 1st column,
2nd paragraph through
2nd column, 2nd paragraph
and Table 5-7 on
page 5-11

Page C-64 Reasonably foreseeable
actions

Chapter 6,
Section 6.2

Page 6-2, 1st column,
2nd paragraph

Page C-64 Resource commitments

Chapter 7,
Section 7.1

Page 7-6, 1st column, after
1st paragraph

Page C-66 SC solid waste Management
act

Chapter 4,
Sections 4.5.1,
4.5.2, 4.5.3, and
4.6

Addendum Page D-1 Design variations and miti-
gation actions

Miscellaneous modifications/additions to references

Additions to
Chapter 1 refer-
ences

Page 1-10 Page C-66

Additions to
Chapter 2 refer-
ences

Page 2-40 Page C-66

Additions to
Chapter 3 refer-
ences

Page 3-65 Page C-66

Additions to
Chapter 4 refer-
ences

Page 4-82 Page C-68

Additions to
Chapter 5 refer-
ences

Page 5-12 Page C-69
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Table A-1.  (continued).
Sections of the
Draft APT EIS

Modified Location in the Draft EIS
Location in the

Final EIS
Link to comment

(if applicable) Subject to change

Miscellaneous modifications/corrections

Chapter 2, refer-
ences

Page 2-40 Page C-69

Chapter 3, refer-
ences

Page 3-71 Page C-69

Chapter 4,
Section 4.1.1.1

Page 4-3 Page C-69

Chapter 4,
Section 4.1.5
references

Pages 4-23 through 4-29 Page C-69

Chapter 4
Section 4.2.2.3

Page 4-54 Page C-69

Chapter 4, refer-
ences

Page 4-85 Page C-70

A.3  Organization of the Final EIS

The Final EIS has four main parts.  Part A, the
introduction, is what you are now reading.
Part B summarizes the comments received dur-
ing the public comment period and provides re-
sponses to those comments. Part B also contains
reproductions of the letters received, and tran-
scriptions of the telephone comments left with
the DOE message center.  Part C presents the
modifications to the Draft EIS in the format de-
scribed previously.  As mentioned, the changes
are made to (1) incorporate responses to com-
ments received during the public comment pe-
riod and (2) update or clarify factual
information.  All changes to technical informa-
tion in the Draft EIS, Chapters 1 through 7 can
be found in Part C.  Part D focuses on the three
design variations described in Part A.1 and po-
tential mitigation actions.  The information is
incorporated as Section 4.5 of Chapter 4 – Envi-
ronmental Impacts – of the Draft EIS.  The sec-
tion also compares the design variations to the
baseline accelerator (Preferred Alternative) de-
scribed in the Draft EIS.

The final also contains the transcripts of the
public meetings held on January 13, 1998, in
North Augusta, South Carolina, and the South
Carolina Clearing House forms.

Interested persons may obtain a copy of this
document or the Draft APT EIS by calling
1-800-881-7292, sending e-mail to
nepa@SRS.gov, or writing to Andrew R.
Grainger, U.S. Department of Energy, Savannah
River Operations Office, Aiken, South Carolina
29802.  Copies of both documents, as well as the
Final Programmatic Environmental Impact
Statement for Tritium Supply and Recycling
(DOE/EIS-0161), can be found in DOE’s public
reading rooms.  The reading room for the Sa-
vannah River Site is at the Gregg-Graniteville
Library, University of South Carolina-Aiken
Campus, Aiken, South Carolina 29801, tele-
phone 803-641-3465.
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PART B.  PUBLIC COMMENTS AND DOE RESPONSES

This part gives DOE's response to comments received during the public comment period.  Comments received
during the public meetings held in North Augusta, South Carolina are summarized in this part.  The tran-
scripts from the meetings and forms received through the South Carolina State Clearing House can be found at
the end of this document.  Letters and the transcriptions of telephone comments received over DOE’s message
line are also reproduced in this part.  The responses focus on comments specifically related to APT subject
matter.

DOE published the Draft Environmental Impact
Statement for the Accelerator for the Production
of Tritium in December 1997.  On January 13,
1998, DOE held public meetings on the Draft
EIS in North Augusta, South Carolina.  The
public comment period officially ended on Feb-
ruary 2, 1998.  However, to the extent practica-
ble, DOE has considered comments received after
February 2.  This Final EIS (FEIS) is available
in DOE reading rooms in Washington, D.C. and
Aiken, South Carolina.  DOE has distributed
copies to individuals, public agencies, Federal
and State officials who requested a copy, and to
persons and agencies who commented on the
Draft EIS.  A distribution list can be found
starting on page DL-1.

Court reporters documented comments and
statements made during the two public meeting
sessions.  In those two sessions, six individuals
provided comments or made public statements.
DOE also received eight letters (including one by
electronic mail and the South Carolina Clearing-
house Forms) on the Draft EIS.  Two individuals
left three messages by telephone on DOE’s mes-
sage line.

This section presents the comments received and
the DOE responses to those comments.  It in-
cludes comments made both verbally and in
writing.  If a statement prompted a modification
to the EIS, DOE has noted the change and directs
the reader to that change.

Comments are noted by one of the following let-
ter codes:

• M1 – M2 (comments submitted in either ses-
sion 1 or 2 of the public meeting)

• L1 – L8 (comments received by letter or
email)

• P1 – P3 (comments submitted by telephone
to DOE’s message line)

DOE numbered the specific comments in each
letter or verbal presentation sequentially (01, 02,
etc.) to provide unique identifiers.  The meeting
participants are listed in Table B-1.  Comments
are organized into categories, which are dis-
cussed below.  Table B-2 lists the individuals and
government agencies that submitted comments by
letter or telephone and their unique identifiers.

The Department extends its gratitude to all the
individuals and agencies who have shown the
interest and taken the time to provide comments.

Public Meetings

The public meetings consisted primarily of in-
formal discussions and questions and answers
related to the APT.  In this section, each public
meeting speaker is identified and his or her
statement paraphrased since some statements
span several pages of the transcripts (found at
end of this document).  Because the commenters
had common themes, some comments have been
combined and the Department has prepared one
response for that category of comment.

As can be seen from the following discussions, a
number of public comments and concerns were
raised and discussed with Department officials
during the meetings.  The responses in this
document focus on those comments or questions
which were not answered during the meeting, or
need elaboration or clarification.
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Table B-1.  Public meeting comments on the
Draft APT EIS.

Comment
source number Commenter

Transcript
page number

Commenters at the public meetings

M1-01 Mr. David Solkia M1-2 to 3

M1-02 Mr. William Reinig M1-3

M1-03 to M1-06 Mr. Bob Newman M1-4 to 11, 16

M1-07 to M1-11 Mr. Peter Gray M1-11 to 16, 20

M1-12 to M1-14 Mr. Ernie Chaput M1-16 to 20

M2-01 Ms. Trish
McCracken

M2-2 to 14

                                                            
a. Name spelled incorrectly in meeting transcripts.

Table B-2.  Public comments by letter and tele-
phone on Draft APT EIS.

Comment
source number Commenter

Response
page number

Comments received by letter

L1 U.S. Department of
Health and Human
Services

B-8

L2 U.S. Department of
Interior

B-12 to B-14

L3 Dr. David Moses B-19 to B-23

L4 U.S. Environmental
Protection Agency

B-26

L5 Mr. Russell Berry B-28

L6 Dr. David Mosesa B-30

L7 Dr. David Moses B-46

L8 South Carolina State
Clearing House

Transcripts
and State
Clearing-

house Forms

Comments received verbally to the DOE message line

P1 Ms. Mary Barton B-47

P2 Mr. Marvin Lewis B-47

P3 Mr. Marvin Lewis B-48
                                                            
a. A letter submitted during the TEF EIS comment pe-

riod by Dr. Moses and DOE’s response are also in-
cluded because some of the comments are related to
the APT project.  The letter is coded as TEF-01
starting on page B-34.  The response starts on page
B-39.

Most of the comments and issues discussed in the
meetings fall into the following broad categories:

• Expression of support for the Accelerator
Project - Mr. David Solki (M1-01), Ses-
sion 1, page 3

Mr. Solki, representing Carpenters Local
283, stated the building trade is supportive of
the accelerator.

Response to Comment M1-01:  The Department
is grateful to the community for its continued
support of Department of Energy missions.

• Selection of weighting factors for site selec-
tion - Mr. William Reinig (M1-02), Ses-
sion 1, page 3

Mr. Reinig asked why the weighting factor
for health is less than the other factors con-
sidered.

Response to Comment M1-02:  In the develop-
ment of site selection criteria, human health is-
sues were an inherent part of establishing
exclusionary zones.  Since human health was
already considered, other considerations were
given more weight.  The weightings were devel-
oped by a multidisciplinary team of scientists and
engineers.

• The use of non-renewable resources -
Mr. Bob Newman (M1-03), Session 1,
page 4; Mr. Peter Gray (M1-10), Session 1,
pages 14-15

Two commenters, Mr. Newman and Mr. Gray,
expressed concern over the electricity required to
operate the APT, the consequent use of fossil
fuels, and possible contribution to the greenhouse
effect.
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Mr. Newman stated:  "…to select an alternative
which is going to consume rather substantial
quantities of fossil fuel compared to using a nu-
clear reactor which is producing energy, seems to
fly in the face of NEPA dictates to conserve non-
renewable resources, coal or gas, building mate-
rials and so forth."

Mr. Gray similarly stated that "electric power
produced by fossil fuels…release greenhouse
gases."

Response to Comments to M1-03 and M1-10:
The Department acknowledges the large electric-
ity requirements of the APT.  Part of the ongoing
design process is to investigate and introduce, if
the APT is selected and built, as many energy-
saving and resource-recovery features as possi-
ble.  DOE and SCE&G (if they are ultimately the
provider of electricity to the APT) recognizes
that the use of renewable energy sources can be
cost-effective, offer opportunities to reduce fuel
imports and is a way to improve environmental
quality.  It is DOE’s intent that it and the elec-
tricity provider would make a fixed known por-
tion of the power supplied to the APT from
renewable sources.  DOE’s Preferred alternative
for supplying electricity is to use existing elec-
tricity sources from commercial providers.
While this does not negate the incremental de-
mands from servicing the APT load, it does offer
a number of other advantages, including lower
capital requirements to bring the facility online
and no new land requirements.  In the states of
South Carolina and Georgia, the increased elec-
trical demand that could be attributed to the APT
is negligible.  Likewise, the contribution to the
greenhouse effect is negligible compared to the
installed base of facilities using fossil fuels.  The
Chapter 5 (Cumulative Impacts) discussion on
cumulative air quality impacts has been revised
to show a comparison of greenhouse-contributing
pollutants from a representative plant supplying
power to the APT to that generated regionally
and globally in the absence of the APT.

• Worker Health and Safety - Mr. Bob New-
man (M1-04), Session 1, page 9

Mr. Newman, questioned why the EIS considered
the impacts to an uninvolved worker at
640 meters from the APT site, but not workers at
the APT.

Response to Comment M1-04:  The Department
has not quantified the potential impacts from ac-
cidents to involved workers (those at the facility)
because it requires too many assumptions to
make the analysis meaningful.  Current state-of-
the art models do not present valid results within
100 meters of a facility, so a hypothetical maxi-
mally exposed individual cannot be identified.
The 640-meter distance is related to commercial
reactor exclusionary zones and relates to unin-
volved individuals.  The Department, however, is
concerned about worker health and safety and
will continue to maximize worker protection
through facility design, operational guidelines,
and adherence to permit conditions and regula-
tory health and safety programs.  Impacts to fa-
cility workers are described in Chapter 4,
Section 4.2.1 of the Draft EIS.

• Project Cost - Mr. Bob Newman (M1-05),
Session 1, page 9; Mr. Peter Gray (M1-10),
Session 1, pages 14-15; Mr. Ernie Chaput
(M1-13), Session 1, pages 17-18

Three individuals, Misters Newman, Gray, and
Chaput, expressed concern over the cost of the
proposed APT, questioned how it compares to
the Commercial Light Water Reactor tritium
production option, and expressed some skepti-
cism that the project would be funded.

Mr. Newman questioned the accelerator cost of
$3.5 to $4.5 billion and how that compares to the
cost of a reactor.

Mr. Gray indicated that he didn’t believe the ac-
celerator will be built, in part, because it would
cost $4.5 billion and Congress will never
authorize that much money.

Mr. Chaput raised the issue of uncertainty be-
tween the costs of the APT versus a commercial
light-water reactor.  He indicated the cost infor-
mation needs to be made available.
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Response to Comments M1-05, M1-10, and
M1-13:  The APT EIS was prepared in accor-
dance with the National Environmental Policy
Act (NEPA), the Council on Environmental
Quality’s Regulations on Implementing NEPA
(40 CFR Parts 1500 through 1508), and the De-
partment of Energy’s NEPA Implementation
Procedures (10 CFR Part 1021).  None of these
require inclusion of a cost analysis in an EIS.
The basic objective of this EIS is to provide the
public and the Department’s decision-makers
with a description of the reasonable alternatives
and their potential environmental impacts.  While
costs could be an important factor in the De-
partment’s decision regarding the production of
tritium, the focus of an EIS is on the environ-
mental consequences.  Cost estimates for both the
APT and the Commercial Light Water Reactor
(CLWR) are refined as new information is devel-
oped. In December, 1998, total life cycle costs
for the APT ranged from $7.5B to $9.2B.
CLWR total life cycle costs ranged from $1.1B
to $3.6B.

• The review of the APT EIS – Mr. Bob
Newman (M1-06), Session 1, page 10.

In his opening remarks, Mr. Clay Ramsey of
DOE stated that the EIS had been peer re-
viewed. Mr. Newman, in his subsequent
statements, indicated he did not think a re-
view by Westinghouse on a Westinghouse
operation or by DOE on a DOE operation is
independent.

Response to Comment M1-06:  The review group
referred to was not the Westinghouse Savannah
River Company (WSRC) or DOE, but rather the
Environmental Advisory Committee (EAC).  The
EAC is a group of nationally renowned scientists
and engineers who periodically review informa-
tion and plans and provide SRS with independent
evaluations.  The EAC is totally independent of
WSRC and DOE.

• Use of Reactor to Produce Tritium –
Mr. Peter Gray (M1-07 through M1-09,
M1-11), Session 1, pages 12-13, page 15

Mr. Gray stated that he invented a new concept
for tritium production and he has been unable to
make the information public or receive a patent
because of DOE and WSRC interference.
Mr. Gray also contends a site-specific analysis
should be performed by DOE.

Response to Comments M1-07 through M1-09,
M1-11:  Mr. Gray’s device is in fact a reactor.
He published a paper in 1995, “Safe New Reac-
tor for Radionuclide Production” in Transactions
of the American Nuclear Society (TANSAO, 73,
1-552).  This paper was reviewed by DOE and
WSRC for classification and approval for publi-
cation.  This refutes Mr. Gray’s assertion that his
concept had “been covered up by WSRC and
DOE for the last six years.”

DOE determined that Mr. Gray’s patent applica-
tion contained Unclassified Controlled Nuclear
Information (UCNI) as defined in 42 U.S.C.
2168.  The U.S. Patent Office does not recognize
the UCNI designation.  It recognizes only classi-
fied or unclassified patents.  Therefore, DOE
issued a secrecy order.

DOE has taken a second look at Mr. Gray’s re-
quest, and still considers the patent application
UCNI.  A letter has been sent to Mr. Gray in-
forming him of this result.  DOE is also required
to re-examine the patent application every year
for possible declassification.  If and when DOE
determines that protection is no longer necessary,
DOE will lift the secrecy order and UCNI classi-
fication and allow the patent to be processed.

Mr Gray’s concept is a small advanced Heavy
Water Reactor for tritium production that would
be built at the SRS.  He opined that such a device
would be the least costly tritium production al-
ternative, while also being safe, efficient, and
environmentally-sound.  As discussed in section
1.5 of the APT EIS, the APT EIS is a tiered
document which follows the Record of Decision
for the Tritium Supply and Recycling PEIS.  As
such, the scope of the APT EIS is limited to
evaluating the environmental impacts of the rea-
sonable APT alternatives for providing the trit-
ium necessary to support the enduring stockpile.
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Reactor alternatives such as the small advanced
Heavy Water Reactor are not reasonable alterna-
tives for the APT EIS.  The Tritium Supply and
Recycling PEIS (DOE/EIS-0161) evaluated the
full range of reasonable technology alternatives
for tritium supply.  A Heavy Water Reactor was
one of the reasonable alternatives evaluated.  In
addition, in Section A.3.1, the PEIS described
potential technology innovations that might be
incorporated into any of the reactor alternatives.
For the Heavy Water Reactor, the PEIS de-
scribed the potential technology innovations as-
sociated with a small advanced Heavy Water
Reactor.  As was explained in the Comment-
Response Document (Volume III of the PEIS), if
the Heavy Water Reactor were chosen in the Re-
cord of Decision (ROD), “site specific analysis
would consider these types of improvements”.
However, in the ROD, DOE did not choose to
build any new reactors, and did not choose the
HWR technology.  Consequently, no site-specific
analysis of a small advanced Heavy Water Re-
actor has resulted.

• Proliferation - Mr. Peter Gray (M1-10), Ses-
sion 1, pages 14-15; Mr. Ernie Chaput
(M1-14), Session 1, pages 16-19

Two commenters, Mr. Gray and Mr. Chaput,
expressed concern over how other nations will
view the United States if it allows commercial
nuclear facilities to participate in the making of
materials for national defense.

Mr. Gray indicated that he did not believe the
commercial light water reactor will ever be ac-
ceptable because such a use clearly violates the
demarcation between swords and plowshares and
that would set a dangerous precedent to interna-
tional policy.

Mr. Chaput’s comments were similar.
Mr. Chaput stated that "the United States at this
moment is jawboning North Korea, Iran, Iraq,
other potential nuclear powers, to not make
weapons materials in their commercial nuclear
facilities.  And for us to turn around and not
practice what we preach, to be contrary to what
we're asking these foreign countries do, I think

would be a foreign policy disaster and would
only serve to increase nuclear proliferation
throughout the world."

Response to Comments M1-10 and M1-14:
Dr. David Moses, Letter L3, raises the same is-
sues as Mr. Gray and Mr. Chaput.  Because of
the length of the responses to these issues, all
responses are consolidated under L3-14 to
L3-18.

• Schedule for tritium production - Mr. Ernie
Chaput (M1-12). Session 1, page 17

Mr. Chaput expressed concerns that the schedule
described for construction of the APT does not
meet the current approved nuclear stockpile re-
quirements for tritium.

Response to Comment M1-12:  The commenter
is correct that under current stockpile direction
and guidance, the selection and implementation
of a tritium supply strategy will be required in
the very near future.  The relationship of current
and projected tritium supply and the current and
projected date for a new source to support the
stockpile are described in Section 1.1 of the Draft
EIS and the summary of this Final EIS.

• The use of American products and technical
talent - Ms. Trish McCracken (M2-01), Ses-
sion 2, pages 2-3

One commenter, Ms. Trish McCracken, ex-
pressed the opinion that all APT components and
materials should be American made.  The com-
menter also expressed the opinion that the APT
should provide opportunity and training for em-
ployees who have been displaced by recent
downsizing at the Savannah River Site.

Response to Comment M2-01:  The Department
is committed through its various contracts to
“buy American” whenever possible, pursuant to
The Buy American Act (FAR 25.202(a)(3)102)
and the Department of Energy Acquisitions
Regulation which implement Federal acquisition
regulations.  DOE is also interested in the em-
ployment of qualified individuals with Savannah
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River Site experience.  Some of the ongoing ef-
forts include staffing by DOE’s accelerator de-
sign and construction contractor, Burns and Roe
Enterprises, Inc., and the programs being imple-
mented by the Savannah River Regional Diversi-
fication Initiative and DOE and SRS

outplacement programs.  The transcript of ses-
sion 2 of the public meeting (Transcripts at the
end of this document) provides an extensive dis-
cussion of these issues.  No changes were made
to the document.

Letters:

The comment letters DOE received on the Draft APT EIS are reproduced in the following section with cor-
responding responses.  The forms received from the South Carolina Clearing House (L7) are reproduced at
the end of this document.



L1-01

L1-02
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Response to Comment L1-01 (U.S. Department of Health and Human Services)

The Department agrees line numbering generally enhances the commenter's ability to respond to informa-
tion presented in Draft EISs.  In this particular case, however, line numbers were not used because of the
double column format and the use of text boxes.  The Department believed line numbering could result in a
very cluttered page that could inhibit readability.

Response to Comment L1-02 (U.S. Department of Health and Human Services)

The Department assessed the commercial light-water reactor, other reactor technologies, and the accelera-
tor for the production of tritium options in the Final Programmatic EIS for Tritium Supply and Recycling
(DOE 1995).  In its subsequent Record of Decision (60 FR 63898), the Department decided to pursue a
dual track to determine the more viable primary technology, an accelerator or a CLWR.  In January 1998,
the Department issued a Notice of Intent (63 FR 3097) to prepare the CLWR EIS.  The Draft EIS was is-
sued August 1998.  The relationship of the tritium supply EISs and the decisionmaking strategy is summa-
rized in Part A.1 of this document.

As noted in this Final EIS, the No Action alternative for the APT is the CLWR.  Thus, the two EISs
(CLWR and APT) each provide information that allows the decisionmaker to compare environmental im-
pacts of the alternative tritium production strategies.  The potential environmental impacts of the CLWR
are summarized in Part C of this document under the Chapter 2 changes on page C-3 and Chapter 4 modi-
fications on pages C-37 through C-53.

On December 22, 1998, Secretary of Energy Bill Richardson announced that commercial light water reac-
tors (CLWR) will be the primary tritium supply technology.  The Secretary designated the Watts Bar Unit
1 reactor near Spring City, Tennessee, and Sequoyah Unit 1 and 2 reactors near Soddy-Daisy, Tennessee
as the preferred commercial light water reactors for tritium production.  These reactors are operated by the
Tennessee Valley Authority (TVA), an independent government agency.  The Secretary designated the APT
as the "backup" technology for tritium supply.  As a backup, DOE will continue with developmental ac-
tivities and preliminary design, but will not construct the accelerator.  Finally, selection of the CLWR reaf-
firms the December 1995 Tritium Supply and Recycling PEIS ROD to construct and operate a new tritium
extraction capability at the SRS.

DOE has completed the final EISs for the APT, CLWR, and TEF.  No sooner than 30 days after publica-
tion in the Federal Register of the Environmental Protection Agency’s Notice of Availability of the final
EISs for CLWR, APT, and TEF, DOE intends to issue a consolidated Record of Decision to: (1) formalize
the programmatic announcement made on December 22, 1998; and (2) announce project-specific decisions
for the three EISs. These decisions will include, for the selected CLWR technology, the selection of specific
CLWRs to be used for tritium supply, and the location of a new tritium extraction capability at the SRS.
For the backup APT technology, technical and siting decisions consistent with its backup role will be made.
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Response to Comment L2-01 (U.S. Department of the Interior)

The Draft EIS did not specify detailed mitigation measures, particularly where the potential for adverse
impacts are not significant or are speculative.  The Department will develop appropriate mitigative actions,
including the possible installation of monitoring wells for this EIS as part of its building and operations
plans, and, if warranted, a mitigation action plan (MAP).  Specific mitigation measures in the MAP would
be dependent upon the alternatives selected and would fully reflect relevant Federal and State regulations.
Part D, Section 4.6 of this Final EIS has been added to clarify DOE’s path forward with regard to potential
mitigation actions.

Since the issuance of the Draft EIS, the Department has considered other methods of discharging cooling
water.  Section 4.5.3 has been added to consider the potential impacts of bypassing Ponds 2 and 5, there-
fore, discharging cooling water into Pond C via an existing discharge canal.  This action would eliminate
any impacts associated with discharging cooling water to Ponds 2 and 5, and further reduce the unlikely
possibility of predators feeding on potentially contaminated fish killed by heated water from the Once-
Through Cooling Water alternative.  The doses from resuspension of contaminated sediment for the pre-
ferred alternative are shown in Table 4-2 (Section C, page C-44) to be less than 10 percent of dose to the
maximally exposed individual from radiological discharges and less than 1 percent of the population dose
from radiological discharges from the APT.

Response to Comment L2-02 (U.S. Department of the Interior)

The Department acknowledges that implementing any alternative utilizing river water may result in the loss
of some fish.  If DOE is to fulfill its designated missions, some level of impact will be unavoidable.  Previ-
ous studies relating to reactor operations have shown, however, that the losses are negligible.  Studies con-
ducted in the 1980s, when three production reactors were operating (withdrawing nearly 400,000 gallons
per minute (gpm) of water from the Savannah River), concluded that any impacts to Savannah River fish-
eries from entrainment of eggs and larvae would be small and limited to fish populations in the immediate
vicinity of the intake structures.  Therefore, the Department believes that impacts to fish populations from
the withdrawal of up to 125,000 gpm (under the Once-Through Cooling Water alternative) would be very
small and the impacts from the withdrawal of 6,000 gpm (under the preferred cooling water alternative,
using mechanical draft cooling towers) would not be measurable.  The Department is currently removing
about 5,000 gpm to maintain L-Lake levels.  DOE has prepared a Biological Assessment (BA) and is in-
formally consulting with the U.S. Fish and Wildlife Service.  The BA notes that the preferred cooling water
alternative would have “negligible” impacts on the shortnose sturgeon because (1) less than 1 percent of the
Savannah River flow would be withdrawn and (2) potential sturgeon spawning habitat is upstream and
downstream of the SRS.

Response to Comment L2-03 (U.S. Department of the Interior)

As required by the National Environmental Policy Act, the Department has assessed a range of reasonable
alternatives related to providing cooling water to the APT.  The Department of the Interior's comment por-
trays the environmental tradeoffs involved in making a selection of the cooling water alternative.  The envi-
ronmental impacts of alternative cooling water systems have been assessed and presented in the EIS.  As
indicated in the Draft EIS, DOE is aware of the potentially serious impacts of supplying mechanical draft
cooling towers with makeup from groundwater.  The Department will carefully weigh these potential im-
pacts with those of other alternatives prior to making a decision.  As noted in the response to Comment L2-
01, the Department will consider appropriate mitigative actions.
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Response to Comment L2-04 (U.S. Department of the Interior)

DOE did examine developed areas of the SRS during the APT site selection study.  However, given the size
of the APT footprint, it would not be feasible to locate the facility within an existing industrial area without
impacting on-going operations.  Furthermore, it would not be feasible to site APT at a non-operating facil-
ity that would require extensive decontamination and decommissioning, or an environmental restoration
cleanup site (due to impacts on costs and schedule).  DOE has modified this section in the Draft EIS (see
Part C, page C-4 of the FEIS).  A total of eight potential sites were considered.  Several of the sites were
eliminated due to the presence of disqualifying conditions.  The site selection process is described on pages
2-13 to 2-16 of Draft EIS and in the siting study -- Site Selection for the Accelerator for Production of
Tritium at the Savannah River Site -- available in the DOE Reading Room.

Response to Comment L2-05 (U.S. Department of the Interior)

DOE has expanded Section 3.4.5 of the Draft EIS (see Part C, page C-36), Threatened and Endangered
Species, to include a more thorough discussion of bald eagle usage of SRS aquatic habitats, focusing on the
pre-cooler ponds and Par Pond.  The discussion of possible impacts to bald eagles has also been expanded,
with consideration given to the possible effects of ingestion of contaminated prey in the pre-cooler ponds.

Response to Comment L2-06 (U.S. Department of the Interior)

The Department has also expanded Section 3.4.5 of the Draft EIS (see Part C, page C-37), Threatened and
Endangered Species, to include a discussion of the distribution and abundance of shortnose sturgeon in the
Savannah River up- and downstream of the SRS.

Response to Comment L2-07 (U.S. Department of the Interior)

Pursuant to NEPA, DOE has looked at a reasonable range of cooling water alternatives.  While the De-
partment has not looked at every possible perturbation, it believes the potential impacts discussed in the
Draft EIS would bound the impacts associated with any combined cooling water alternative.  The Depart-
ment does not believe it would be cost efficient to utilize two supply systems when one is sufficient.  As
mentioned in the response to Comment L2-03, the Department will carefully weigh the information prior to
making a decision.

Response to Comment L2-08 (U.S. Department of the Interior)

The use of the phrase “real receptor” was misinterpreted by the commenter.  The intended meaning was an
“actual user of groundwater” rather than “wildlife receptor.”  However, under no circumstances would
groundwater at the APT site be used as a drinking water source.  The discussion was included to illustrate
the low levels of radioactivity that would be in groundwater.  Human beings would not drink the water and
therefore would not actually receive any radiation dose.  Wildlife receptors, which could be exposed to ra-
dionuclides in APT groundwater would receive a considerably smaller dose than the theoretical human re-
ceptor because potential radioactivity in ground water would be reduced over time by dilution, dispersion,
adsorption, and radioactive decay as the groundwater flows from the area of the APT sites to downgradient
streams.  The Department believes the potential impacts described bound the potential impacts to wildlife.

Response to Comment L2-9 (U.S. Department of the Interior)

See response to comment L2-01.
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Response to Comment L2-10 (U.S. Department of the Interior)

See response to comment L2-02.
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RESPONSES TO COMMENTS L3-01 THROUGH L3-06 CONCERNING RADIOACTIVE
WASTE CLASSIFICATION AND MANAGEMENT

Response to Comment L3-01 (Dr. David Moses)

The designation of some waste in the Draft APT EIS as Greater-Than-Class-C waste was an oversimplifi-
cation and not technically accurate.  DOE has recently issued Draft DOE Order 435.1, “Radioactive Waste
Management,” which only contains three waste classifications; high-level waste, transuranic waste, and
low-level waste.  The previously used term “special case” waste will no longer be valid when the new order
is finalized.  An evaluation of the more radioactive of APT’s waste streams is currently under way to con-
firm that it can be disposed of at SRS within existing requirements.  This evaluation is anticipated to be
completed by the end of 1998.  However, it should be  noted that DOE will not proceed with the generation
of waste products without a clear path forward for disposition of the wastes.

Response to Comment L3-02 (Dr. David Moses)

As noted in the response to comment L3-01, DOE is completing an update to the SRS Low-Level Radioac-
tive Waste Performance Assessment and will determine the disposal of all APT wastes after this assess-
ment is completed.  As stated above, DOE will not proceed with the generation of waste products without a
clear path forward.

Response to Comment L3-03 (Dr. David Moses)

The APT Program has provided the Defense Nuclear Facilities Safety Board (DNFSB) with copies of the
APT Conceptual Design and the EIS.  In addition, several informational sessions have been held with the
staff of the DNFSB to provide additional background information on the APT project and design.  The ob-
jective of this information is to ensure the DNFSB understands the concepts and the APT design so they
can provide the best design and safety review possible.  The DOE anticipates that the DNFSB will partici-
pate in design reviews of the preliminary and final design and the Preliminary and Final Safety Analysis
Reports.  However, no formal comments from DNFSB have been received to date.  Formal interactions
with the Board will be documented.

Response to Comment L3-04 (Dr. David Moses

As noted in the response to comment L3-01, DOE is completing an update to the SRS Low-Level Radioac-
tive Waste Performance Assessment and will determine the disposal of the high concentration or special
case wastes after this assessment is completed.  However, DOE will not proceed with the generation of any
waste without a clear path forward.

Response to Comment L3-05 (Dr. David Moses)

Appropriate modifications have been made to Section 4.1.5 of the Draft EIS (see Part C, page C-49) and
the Glossary.  The focus of Appendix A of the Draft EIS is SRS facilities and processes.  Specific details,
including volumes of waste streams, are discussed in Chapter 4 of the Draft EIS.

Response to Comment L3-06 (Dr. David Moses)

As noted in response to comment L3-03, informational meetings have been held with DNFSB.  These
meetings have included a discussion of the wastes to be generated by the APT and their radiation charac-
teristics.  In addition, the treatment, storage, and disposal of radioactive waste is subject to regulatory con-
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trol by the South Carolina Department of Health and Environmental Control and the U.S. Environmental
Protection Agency (EPA).  The APT project has established coordination with these agencies to insure that
all regulatory requirements are met.

RESPONSE TO COMMENTS L3-04 THROUGH L3-13 CONCERNING ENVIRONMENTAL
AND PUBLIC HEALTH HAZARDS FROM ACCIDENTS

DOE has considered the environmental impacts of pertinent potential APT accidents.  Technical issues
raised by the author of Letter 3 will be taken into account, as appropriate, as the APT design envelope de-
velops and safety analysis reports are completed.

Response to Comment L3-07 (Dr. David Moses)

Guidance for emergency preparedness activities at DOE facilities is given in DOE Order 151.1.  There is
no reason to believe that structural failure temperatures of greater than 1250°C would result in any greater
consequences than those postulated at 1250°C, as both temperatures are substantially above the normal
boiling point of the cooling water.  The only accident scenario in which the failure temperature of the clad-
ding comes into consideration is the beyond-design-basis seismic event.  In this case, the cladding is as-
sumed to fail at 1250°C and release all of its contents.

Response to Comment L3-08 (Dr. David Moses)

The beam shutdown system is designated safety-class and will be controlled through appropriate technical
safety requirements.  In addition, the acceleration of the beam is dependent upon the receipt of a feedback
signal from the target/blanket facility.  Should power be lost to the target/blanket facility, the feedback sig-
nal also would be lost, terminating acceleration of the beam.

Response to Comment L3-09 (Dr. David Moses)

There is no functional analogy between an Anticipated Transient Without Scram (ATWS) for a nuclear
reactor and a beam trip failure for an accelerator.  In a reactor, the nuclear chain reaction is self-sustaining;
in an accelerator, the propagation of the beam from origin to target is not.  In a reactor, equipment mal-
functions could result in the reactor not shutting down; in an accelerator, equipment malfunctions inevitably
result in beam shutdown.  Because of the potential consequences of a reactor accident, inadvertent reactor
shutdowns must be analyzed to determine the cause of the shutdown prior to restart.  In accelerators, inad-
vertent shutdowns as a result of transients are a matter of routine operation, and in most cases an accel-
erator is automatically restarted in less than 1 second.

A description of a thermalhydraulic transient coincident with the failure to trip the beam is included in Sec-
tion B.2.13 of Appendix B of the Draft EIS.

Response to Comment L3-10 (Dr. David Moses)

The design of the Target/Blanket Building and Accelerator is evolving and the referenced open vent path
may or may not survive as a design element in the final design.  Should this vent path be relied upon in the
design safety analysis, appropriate administrative controls would be used to ensure the vent path could per-
form its function.
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Response to Comment L3-11 (Dr. David Moses)

It is inappropriate to compare research accelerators that are not necessarily designed for continuous duty
with commercial nuclear reactors that are designed to operate in a baseline mode.  The design of the accel-
erator has on-line spare equipment to allow for full operation even with some of the equipment out of serv-
ice.  Section B.2.12 of Appendix B of the Draft EIS describes the assumptions used in the determination of
the beyond-design-basis seismic event.  While substantial damage is postulated in this beyond-extremely-
unlikely event to tritium separation and support facilities at APT, it is not necessary to discount the miti-
gating effects of the physical form of the hazardous material or postulate a dispersion mechanism where
one does not credibly exist.  Additionally, the EIS is not the safety design basis document for APT and that
applicable DOE guidance will be applied to the design and construction of APT, such that the safety of
workers at the public is assumed.

Response to Comment L3-12 (Dr. David Moses)

The beam shutdown system is classified as a safety class system and as such, appropriate technical safety
requirements and configuration management controls would be used to ensure the system functioned as de-
signed.  The consequences of a thermalhydraulic transient coincident with a failure to trip the accelerator
beam is considered in Section B.2.13 of Appendix B of the Draft EIS.

Response to Comment L3-13 (Dr. David Moses)

It is not credible that a beyond-design-basis seismic event that destroys the target/blanket cooling capability
would leave the non-seismically-qualified power transmission system and all accelerator components intact
and functioning.  A seismic event of that magnitude would likely throw the beam out of alignment and thus
dissipate the beam before it reached the target/blanket building.  The seismic event is the only initiator that
could cause the incident described.

RESPONSE TO COMMENTS L3-14 THROUGH L3-19 CONCERNING RECOMMENDA-
TIONS BASED ON OTHER CONSIDERATIONS

Response to Comment L3-14 (Dr. David Moses)

Under the Atomic Energy Act and its implementing regulations, the U.S. Government ensures that its Non-
proliferation Treaty Obligations are met.  The Atomic Energy Act empowers DOE and the Nuclear Regu-
latory Commission (NRC) to control exports of technology or services and equipment or facilities for the
production, development or utilization of special nuclear material (SNM).  To export technology for an
accelerator for the production of significant quantities of SNM, the authorization of the Secretary is re-
quired under DOE regulations 10 CFR Part 810.  To export equipment or facilities specially designed or
prepared for an accelerator to produce significant quantities of SNM, an NRC license is required under
NRC regulations at 10 CFR Part 110.

Until now DOE control over technology for accelerator production of SNM has been implicit.  But to en-
sure that the public is aware of the restrictions on the transfer of the technology, DOE is in the process of
amending its nuclear technology export regulations to explicitly cover accelerator technology for the pro-
duction of SNM.  Also, accelerators for basic scientific research are controlled by the Department of
Commerce, and tritium, as well as SNM, is controlled by NRC.
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Response to Comments L3-15 (Dr. David Moses); M1-01 (Mr. Peter Gray); and M1-14 (Mr. Ernie
Chaput

The Nuclear Non-Proliferation Act of 1978 (NPT) established formal procedures for reviewing nuclear
exports and for coordinating U.S. agency positions on the addition of new technologies to the nuclear ex-
port control lists.  With each change to the nuclear export control lists, DOE initiates a nonproliferation
study to consider questions of significance to the nuclear fuel cycle or to nuclear explosive activity, risk of
diversion to clandestine programs, foreign availability, and related information of interest.  DOE has initi-
ated such a study for accelerator production of SNM.  The results of the study will be shared with all agen-
cies and appropriate measures will be taken as called for in the Nuclear Non-Proliferation Act procedures.

Response to Comments L3-16 (Dr. David Moses); M1-01 (Mr. Peter Gray); and M1-14 (Mr. Ernie
Chaput

The President’s nuclear nonproliferation and export control policy calls for the coordination of all U.S.
unilateral export controls with multilateral regimes [e.g. the Nuclear Suppliers Group (NSG) and the NPT
Exporters Committee].  Therefore, policy calls for the U.S. to coordinate its views and practices with other
nuclear suppliers and within the nuclear export control regimes.  In May 1997, the U.S. Government in-
formed its fellow NSG members in a formal briefing of the technical capabilities of using accelerators to
produce SNM.  Further NSG discussion will take place as necessary.

Response to Comments L3-17 (Dr. David Moses); M1-01 (Mr. Peter Gray); and M1-14 (Mr. Ernie
Chaput

The APT EIS was prepared in accordance with the National Environmental Policy Act (NEPA), the Coun-
cil on Environmental Quality’s Regulations on Implementing NEPA (40 CFR Parts 1500 through 1508),
and the Department of Energy’s NEPA Implementation Procedures (10 CFR Part 1021).  None of these
require inclusion of a cost analysis in an EIS.  The basic objective of this EIS is to provide the public and
the Department’s decision-makers with a description of the reasonable alternatives and their potential envi-
ronmental impacts.  While costs could be an important factor in the Department’s decision regarding the
production of tritium, the focus of an EIS is on the environmental consequences.  Cost estimates for both
the APT and the Commercial Light Water Reactor (CLWR) are refined as new information is developed. In
December, 1998, total life cycle costs for the APT ranged from $7.5B to $9.2B. CLWR total life cycle
costs ranged from $1.1B to $3.6B.

Response to Comments L3-18 (Dr. David Moses); M1-01 (Mr. Peter Gray); and M1-14 (Mr. Ernie
Chaput

On July 14, 1998, a high-level government task force issued to Congress a report “Interagency  Review of
Nonproliferation Implications of Alternative Tritium Production Technologies Under Consideration by the
Department of Energy”.  This report, conducted by top Administration officials from various Departments,
including the Department of Defense, the Department of State, and the Department of Energy, concluded
that the APT project does not pose proliferation risks. It also concluded that any nonproliferation issues
associated with the use of a CLWR to produce tritium were manageable and that DOE should continue to
pursue the CLWR option.  The review further concluded that there are no legal or treaty prohibitions
against tritium production in a CLWR, reactors making tritium could remain on the IAEA Safeguards List,
and that no bilateral “peaceful uses”  agreements would be violated.  This report is available upon request.
In addition, the commentors are directed to the CLWR EIS (DOE/EIS-0288) for additional information
regarding the nonproliferation issues associated with tritium production in a CLWR.
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Response to Comment L3-19 (Dr. David Moses)

The APT EIS was prepared in accordance with the National Environmental Policy Act (NEPA), the Coun-
cil on Environmental Quality’s Regulations on Implementing NEPA (40 CFR Parts 1500 through 1508),
and the Department of Energy’s NEPA Implementation Procedures (10 CFR Part 1021).  None of these
require inclusion of a cost analysis in an EIS.  The basic objective of this EIS is to provide the public and
the Department’s decision-makers with a description of the reasonable alternatives and their potential envi-
ronmental impacts.  While costs could be an important factor in the Department’s decision regarding the
production of tritium, the focus of an EIS is on the environmental consequences.  Cost estimates for both
the APT and the Commercial Light Water Reactor (CLWR) are refined as new information is developed. In
December, 1998, total life cycle costs for the APT ranged from $7.5B to $9.2B. CLWR total life cycle
costs ranged from $1.1B to $3.6B.





L4-01

L4-02

L4-03

L4-04

L4-05

L4-06



DOE/EIS-0270
Public Comments and DOE Responses Final, March 1999

B-26

Response to Comment L4-01 (U.S. Environmental Protection Agency)

See response to comment L2-01.  DOE is committed to performing appropriate mitigating measures, in-
cluding the possible installation of monitoring wells.

Response to Comment L4-02 (U.S. Environmental Protection Agency)

See response to comments M1-03 and M1-10.

Response to Comment L4-03 (U.S. Environmental Protection Agency)

The Department has clarified the discussion of activation products in modifications to Chapter 4 (see
Part C, page C-42).  The dominant activation product would be tritium.  Also, please see the response to
comment L2-01.

Response to Comment L4-04 (U.S. Environmental Protection Agency)

The commenter is correct that technical definitions can be found in 10 CFR Part 61.  The Department has
attempted to simplify this discussion to help understanding among the widest range of stakeholders.  Modi-
fication to the text box on page 4-25 of the Draft EIS (see Part C, page C-49 of this document) has been
made.

Response to Comment L4-05 (U.S. Environmental Protection Agency)

The projected low-level radioactive waste (LLW) volume for APT is based upon the Pollution Prevention
Design Assessment for the Project (England et al., 1997, Accelerator Production of Tritium, Pollution
Prevention Design Assessment, WSRC-TR-97-02-60, Westinghouse Savannah River Company, Aiken,
South Carolina).  This document analyzes all of the potential waste streams for APT and identifies methods
and materials that could reduce the amount of waste.  The largest components of the estimated 1,400 cubic
meters of LLW are job control waste and non-hazardous process equipment.  These estimates are based
upon the design of the facility and expected waste generation rates.

Response to Comment L4-06 (U.S. Environmental Protection Agency)

The reference is not exclusively to high concentration wastes.  The statement in Appendix A of the Draft
EIS indicates that some waste streams may require extra shielding during their transportation as the intrin-
sic radioactivity would be high.
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Response to Comment L5-01 (Mr. Russell Berry)

See response to comment L1-02.

Response to Comment L5-02 (Mr. Russell Berry)

The Department does not believe it would be feasible to utilize tritiated water as a cooling source for the
APT because of the excessive amounts of other contaminants in the water.  Since discharge of water is re-
quired to keep salts from accumulating in the cooling lines, the use of tritiated water might result in more
tritium being introduced into the environment.  The Department is, however, investigating the possibility of
using tritiated water for other purposes.
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Response to Comment L6-01 (Dr. David Moses)

DOE-STD-1027 lists the radionuclide inventory necessary for the initial categorization of a facility as ei-
ther category 1, 2, or 3.  While many of the radionuclides that would be present at APT are not specifically
listed, the standard makes provision for the evaluation of unlisted radionuclides and provides default values
to be used.  In addition, the requirement for performing a detailed safety analysis for the facility is not di-
minished by the initial hazard classification.

Response to Comment L6-02 (Dr. David Moses)

See responses to L3-08 and L3-09.

Response to Comment L6-03 (Dr. David Moses)

See response to L3-01.

Additional DOE response is provided in the following letter from Dr. Paul Lisowsky.









Note:  The following was submitted during the comment period for the Tritium Extraction Facility EIS.  It is reproduced here because there were
some comments related to APT.
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These responses to the June 2 letter from Dr. David Moses commenting on the TEF EIS are repro-
duced from the TEF EIS.

Response to Comment TEF-01 (Dr. David Moses)

The Defense Nuclear Facilities Safety Board (DNFSB) has the authority, under legislation establishing the
DNFSB and its mission, to provide independent safety oversight to DOE in regard to the operation of de-
fense nuclear facilities.  The DNFSB from time to time provides recommendations to the Department.  As
the commenter points out, ambiguities may exist in the Board’s authority to provide oversight to TEF and
other DOE tritium programs because tritium is not a special nuclear material as defined by the Atomic En-
ergy Act of 1954.  As the commenter also points out, DOE cooperates fully with the Board on matters con-
cerning existing and proposed DOE tritium facilities.

As indicated in the draft EIS, because of its radiological characteristics DOE has chosen to apply to tritium
operations a number of regulations and standards which also apply to special nuclear material operations.
DOE believes this is a conservative approach to safety management for tritium facilities.  The regulations
(including 10 CFR Parts 830 and 835) and DOE Orders are discussed and listed in Section 7.4 of the Draft
EIS. DOE has evaluated the NRC Isotope Facility requirements; those facility NRC requirements that are
more conservative and not covered in DOE Orders will be included in the final design of the TEF.  DOE
has a rigorous regulatory system in place for tritium facilities.  Because of this, it is not likely that changes
in the definition of DOE nuclear facilities or the designation of tritium as a special nuclear material would
change the safety posture of these facilities or of the TEF.  Therefore, DOE has not modified the Draft EIS
in this regard.

Response to Comment TEF-02 (Dr. David Moses)

The Defense Nuclear Facilities Safety Board (DNFSB) is an independent agency that freely conducts over-
sight activities of DOE facilities.  DOE’s Tritium Program has cooperated fully with Board and Board
staff requests for information on the TEF.  Board and Board staff have been provided briefings on TEF
issues, at their request.  As the commenter suggests, DOE submitted a copy of the TEF Draft EIS to the
Board for review and comment.  No comments were received from the DNFSB or DNFSB staff.  DOE
prepared the TEF EIS early in the facility decision process as mandated by NEPA; implicit in this objective
of obtaining early public input is the fact that detailed design information is not available to support the
EIS.  Assuming that the Department decides to proceed with development of the TEF, detailed design and
safety reviews (including independent review and oversight by DNFSB) will be conducted according to
DOE policy and established safety practices at appropriate stages of design.

Response to Comment TEF-03 (Dr. David Moses)

The purpose of the proposed action and alternatives evaluated in the TEF EIS is to provide the capability to
extract tritium from tritium producing burnable absorber rods irradiated in a commercial nuclear reactor,
or targets of similar design, for the sole purpose of supplying tritium to the Department of Defense to sup-
port the nuclear weapons stockpile of the United States.  Commercial sale of tritium extracted in the TEF,
regardless of the source (CLWR or APT), is not contemplated at this time.  However, it should be noted
that tritium produced in a CLWR does fall within the scope of existing regulations.  The commenter points
out that it is unclear where regulatory authority rests in regard to accelerator-produced tritium. DOE does
not consider “targets of similar design” the preferred target alternative for the proposed accelerator.  The
preferred alternative, as described in the APT EIS, is to produce tritium in a helium target and extract the
tritium at the accelerator facility; the TEF would not be required if the accelerator was chosen as the pri-
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mary source of tritium and the helium target technology was implemented.  Thus it is unlikely for a number
of reasons that commercial sale of accelerator-produced tritium from the TEF will become an issue.
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Response to Comment L7-01 (Dr. David Moses)

See response to L6-01.

Response to Comment L7-02 (Dr. David Moses)

The credible and incredible releases from APT were determined based on DOE-STD-1027 considering
material quantity, form, location, dispensability, and interaction with available energy sources.  No credit
has been taken in these analyses for mitigation from active safety features (e.g., pumps starting, valves
opening or closing).  However, mitigation of releases based upon passive safety features relying upon natu-
ral laws was considered.  See also response to L6-01 regarding hazard categories.

Response to Comment L7-03 (Dr. David Moses)

See response to L3-08.

Response to Comment L7-04 (Dr. David Moses)

See response to L3-01.



DOE/EIS-0270
Final, March 1999 Public Comments and DOE Responses

B-47

Verbal Comments:

Transcripts of the messages left on the DOE message line:

Ms. Mary Barton (Comment P1-01)

I had gotten a letter from you about a meeting in North Augusta on January 13, 1998 at the Community
Center.  And I would just like to give my opinion on what I think of the situation in the backup Tritium
Production Technology.  I am fully aware that we need this plant down here and these situations.  But I am
fully aware of the environmental impact and what it’s had on people in the area, the illness, the sickness
that has been ignored because Westinghouse is one of the worst polluters that we have ever had here and
their management and everything.  We can not stand another year of this kind of stuff in this area.  The
people’s health will not permit it.  And I want to know what’s going to be done to make it safe because
Westinghouse is the worst we’ve ever had of the abuse of their employees not only medically and physically
neglect and everything out there.  And I am one citizen that is concerned about it and I want to know what’s
going to be done about it.  Thank you.

Response to Comment P1-01 (Ms. Mary Barton)

The Department is committed to providing a safe work place for its employees and to being a good corpo-
rate neighbor.  The Department strives to operate within permit conditions and adheres to all applicable
laws and regulations.  Historic SRS accident rates have been low and are discussed on page 3-44 of the
Draft EIS.  The safety and health of SRS workers and the public continue to be of paramount concern to
the Department of Energy.  The APT would be designed, constructed, and operated with the highest degree
of safety.

Mr. Marvin Lewis (Comment P2-01)

I wish to voice my comments into the record on the Draft EIS which I have just received the Environmental
Impact Statement Summary Accelerator Production of Tritium at the Savannah River Site.  Please do not
send me this entire EIS, the summary is sufficient.

I would say from the summary that this is another ridiculous project for a product that is totally unneces-
sary.  There is plenty of recycled tritium available on the market from various other sources.  And there’s
also recycled tritium on the market from Russian nuclear bombs and materials.  And there’s plenty of ex-
tractable tritium from various uses including commercial and military.  The idea that we have to put in this
gold-plated monstrosity called an accelerator at the Savannah River is just another boondoggle having no
real reason except to distribute money to the educated and friends of the DOE or DOD or DOI or whatever
or South Carolina or whatever.  I’m sure there are plenty of people with their hands out for that money.
That doesn’t mean we should go ahead with this ridiculous project.  I hope I am making it clear that I am
not, repeat NOT, that’s negative, in favor of this ridiculous project.  There are many other good things to
do with money.  We don’t have to throw it away in a hole in the ground.  Thank you.

Response to Comment P2-01 (Mr. Marvin Lewis)

Section 1.1 of the Draft EIS describes the stockpile requirements, existing tritium supplies, and the pro-
jected need date for a new tritium source.  The U.S. Department of Energy is accountable to the Congress
for the expenditure of funds appropriated by the Congress for all of the Department’s activities, including
the tritium program.  The amount of tritium that could be expected to be recovered from retired weapons
would not sustain the long-term need under current stockpile requirements.  A safe, reliable, domestic sup-
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ply is required to maintain levels determined by national defense policies.  DOE also considered the pur-
chase of tritium from other sources, including foreign nations as part of the process for the Tritium Supply
PEIS.  Conceptually, the purchase of tritium from foreign governments could fulfill the tritium require-
ment.  However, while there is no national policy against purchase of defense materials from foreign
sources, DOE has determined that the uncertainties associated with obtaining tritium from foreign sources
render that alternative unreasonable for an assured long-term supply.

Mr. Marvin Lewis (Comment P3-01)

I’ve got further comments on this idiotic DOE EIS-0270D, Environmental Impact Statement Accelerator
Production of Tritium at the Savannah River Plant.  If you will notice in the NRC's documentation, U.S.
Nuclear Regulatory Commission, Office of Public Affairs, Washington, DC 20555, week ending Septem-
ber 19, 1997, Volume 17 Number 38, News Releases.  And you can also get it over the Internet
opa@nrc.gov or telephone 301/415-8200.  This is release number 97-133 September 15, 1997.  NRC
amends operating license of what part is to permit limited production of tritium for Department of Energy.
Yes, tritium is being produced in the United States.  Yes, it is being produced at commercial sites.  It is
being produced in any quantity you would care to produce it in since it arises from lithium.  Now the idea
of then having to put billions of dollars into a hole in the ground for an accelerator becomes more and more
stupid even though I thought it couldn’t get any stupider.  Thank you.

Response to Comment P3-01 (Mr. Marvin Lewis)

DOE is the sponsor of the commercial light water reactor tritium production research currently underway
at the Tennessee Valley Authority's Watts Bar reactor.  The purpose of this research is to evaluate the de-
sign of a target assembly for use in a commercial light water reactor, and to test related NRC licensing re-
quirements.  The Watts Bar experiment, which will produce about an ounce of tritium, is the only
extractable tritium production occurring in the United States.

On December 22, 1998, Secretary of Energy Bill Richardson announced that commercial light water reac-
tors (CLWR) will be the primary tritium supply technology.  The Secretary designated the Watts Bar Unit
1 reactor near Spring City, Tennessee, and Sequoyah Unit 1 and 2 reactors near Soddy-Daisy, Tennessee
as the preferred commercial light water reactors for tritium production.  These reactors are operated by the
Tennessee Valley Authority (TVA), an independent government agency.  The Secretary designated the APT
as the "backup" technology for tritium supply.  As a backup, DOE will continue with developmental ac-
tivities and preliminary design, but will not construct the accelerator.  The selection of the CLWR reaffirms
the December 1995 Tritium Supply and Recycling PEIS ROD to construct and operate a new tritium ex-
traction capability at the SRS.
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PART C.  MODIFICATIONS TO CHAPTERS 1 THROUGH 7
OF THE DRAFT APT EIS

As discussed in Part A, modifications of the Draft EIS are presented in two ways:  (1) complete sections, tables,
and figures have been replaced or added with specific references to the Draft EIS, and (2) text or elements of
tables in the Draft EIS which have been modified are shown as bolded text.  In both cases, the change is pre-
ceded by a text box that explains the change and references the pertinent section of the Draft EIS.  Following
the text box is a specific reference to locations in the Draft EIS the change affects.

This section presents the technical modifications to Chapters 1 through 7 of the Draft APT EIS in the format
described above.  The changes are made to (1) incorporate responses to comments received during the public
comment period and (2) update or clarify factual information.  The changes are presented in the same order (by
chapter) the information was presented in the Draft EIS.  Transcripts and South Carolina Clearing House Forms
can be found at the end of this document.  Appendixes A, B, and C of the Draft EIS have not been modified and
are not reproduced in this document.  The assessment of the potential impacts associated with the No Action
alternative can be found starting on page C-38 of this document.

Because DOE received few comments on the
Draft APT EIS, it is not reprinting a revised
draft as the Final EIS, as is typically done.
Rather, DOE is finalizing the APT EIS by refer-
ence to the Draft EIS and is issuing this docu-
ment as a record of changes made.

Chapter modifications are in the order of the
Draft EIS.  Each modification is preceded by a
text box that describes the change, explains why
the change was made, and references the appli-
cable location in the Draft EIS.  Modifications to
text and tables that were in the Draft EIS are
indicated by bolded text.  In cases where modi-
fications “replace” portions of the Draft EIS, the
changes are not bolded.

Chapter 1.  Modifications –
Background and Purpose and Need
for Action

[Chapter 1, Section 1.5 modification to the
Draft APT EIS]

The Draft EIS described the implementing strat-
egy associated with providing a safe and reliable
supply of tritium.  The following paragraphs re-
place text in Section 1.5 of the Draft EIS.

Page 1-5, 2nd column, 2nd through 4th paragraphs
replace with:

DOE proposes to make one or more Record(s)
of Decision (ROD) to select technology alterna-
tives and a site for the APT.  These decisions
would be based on the environmental analysis
contained in this EIS and other policy, technical,
cost, and schedule information.

DOE prepared a draft EIS on the construction of
a tritium extraction facility (TEF) (DOE 1998a).
The APT EIS presents the analysis of one of the
TEF alternatives, combining TEF into the APT
[see Part D, Section 4.5.2 of this document].  A
Record of Decision could be based on both these
EISs.  Other policy, technical, cost, and schedule
information would also be used in this decision.

DOE has also issued a draft EIS (DOE/EIS-
0288D) which analyzes the impacts of using an
existing or partially built commercial light-water
reactor to produce tritium.  DOE proposes to
make one or more Record(s) of Decision based
on that EIS.  The upgrade and consolidation of
tritium facilities was evaluated in an environ-
mental assessment followed by a Finding of No
Significant Impact.  The key milestones and
status of each of these documents is presented in
Figure 1-3.
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Figure 1-3.  NEPA documentation for related DOE actions.

[Chapter 1, Section 1.5 modification to the
Draft APT EIS ]

In the Draft APT EIS, the Department reported
that a Notice of Intent (NOI) had been issued for
the preparation of an EIS to assess the potential
environmental impacts of constructing and oper-
ating a tritium extraction facility at the Savannah
River Site.  Since the Draft APT EIS was issued,
the Department issued a draft EIS on tritium ex-
traction.  This EIS identifies as its No Action al-
ternative combining tritium extraction
capabilities in the APT facility.  The following
text replaces the discussion of tritium extraction
on page 1-6 of the Draft APT EIS.

Page 1-6, 1st column, 1st through 2nd paragraphs
replace with:

Tritium Extraction.  In May 1998, DOE issued
the Draft Environmental Impact Statement for
the Construction and Operation of a Tritium
Extraction Facility at the Savannah River Site
(DOE 1998a).  In this draft, the Department pro-
poses to construct and operate a Tritium Extrac-
tion Facility (TEF) at H Area on the Savannah
River Site to provide the capability to extract
tritium from commercial-light water reactor tar-
gets and from targets of similar design.

An alternative is to construct and operate TEF at
the Allied General Nuclear Services facility,

which is adjacent to the eastern side of the SRS.
The No Action alternative for TEF would incor-
porate tritium extraction capabilities in the ac-
celerator for production of tritium should the
APT be selected as the primary source of trit-
ium.  The purpose of the proposed TEF action
and alternatives evaluated is to provide extrac-
tion capability to support either tritium produc-
tion technology (CLWR or APT).

[Chapter 1, Section 1.5 modification to the
Draft APT EIS]

In November 1997, DOE issued a draft envi-
ronmental impact statement on the Management
of Certain Plutonium Residues and Scrub Alloys
Stored at the Rocky Flats Environmental Tech-
nology Site (DOE/EIS-0277D).  The Final was
issued on August 28, 1998.  The Savannah Site
is one of the possible locations that could be
utilized to manage the Rocky Flats material.
This potential action has been added to Sec-
tion 1.5 of the Draft APT EIS as a related DOE
action.

Page 1-7, 1st column, after 2nd paragraph, insert
the following:

Management of Certain Plutonium Residues
and Scrub Alloys.  In November 1997, the De-
partment issued the Draft Environmental Impact
Statement on Management of Certain Residues
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and Scrub Alloy Stored at the Rocky Flats Envi-
ronmental Technology Site (DOE 1997c).  The
Final was issued on August 28, 1998.  In this
EIS, DOE proposes to process certain pluto-
nium-bearing materials being stored at the
Rocky Flats Environmental Technology Site
(Rocky Flats) near Golden, Colorado.  These
materials are plutonium residues and scrub alloy
remaining from nuclear weapons manufacturing
operations formerly conducted by DOE at
Rocky Flats.  In their present forms, these mate-
rials cannot be disposed of or otherwise disposi-
tioned because they contain plutonium in
concentrations exceeding DOE safeguards ter-
mination requirements.

DOE has identified and assessed three technical
alternatives for processing these plutonium-
bearing materials:  (1) No Action, (2) Processing
without Plutonium Separation, and (3) Process-
ing with Plutonium Separation.  Under the Proc-
essing with Plutonium Separation Alternative,
DOE would remove most of the plutonium from
the plutonium-bearing materials in preparation
for disposal or other disposition.  The Savannah
River Site is the preferred site for hosting this
activity.  If separation is conducted at the Sa-
vannah River Site, it would be done utilizing a
chemical process in F and H Canyons.  Any
plutonium resulting from separation processes
would be placed in safe and secure storage
pending disposition in accordance with decisions
to be reached after completion of the Surplus
Plutonium Disposition EIS (DOE 1998b).  The
remaining material would be prepared for dis-
posal.

Chapter 1, Section 1.5 modification to the
Draft APT EIS]

In July 1997, DOE issued the Surplus Plutonium
Disposition Draft Environmental Impact State-
ment (DOE/EIS-0283D).  Any plutonium re-
sulting from separation processes at the
Savannah River Site would be dispositioned in
accordance with decisions to be reached after
completion of the Surplus Plutonium Disposition
EIS.  This potential action has been added to
Section 1.5 of the Draft APT EIS as a related
DOE action.

Page 1-7, 1st column, after 2nd paragraph, insert
the following:

Surplus Plutonium Disposition Draft Envi-
ronmental Impact Statement.  In July 1997,
the Department issued the Surplus Plutonium
Disposition Draft Environmental Impact State-
ment (DOE 1998b).  DOE’s disposition strategy
allows for the immobilization of surplus pluto-
nium and/or its use as mixed oxide (MOX) fuel
in existing domestic commercial reactors, and
involves eventual disposal in a geologic reposi-
tory.  The EIS analyzes alternatives that would
immobilize some of the surplus plutonium and
use some as MOX fuel; alternatives that would
immobilize all of the surplus plutonium; and a
No Action Alternative.  The design of three dis-
position facilities are include in the alternatives
(pit disassembly & conversion, MOX facility,
and immobilization).

Chapter 2.  Modifications –
Proposed Action and Alternatives

[Chapter 2, Section 2.1 modification to the
Draft APT EIS]

DOE has modified its description of the No Ac-
tion alternative.  In the Record of Decision
(60 FR 63877) for the Final Programmatic En-
vironmental Impact Statement on Tritium Supply
and Recycling, the Department decided to pursue
a dual-track option for providing a new source of
tritium.  In this Final APT EIS the Department
has established the commercial-light water re-
actor as the No Action alternative for the accel-
erator production of tritium.  The description of
the No Action alternative in the Draft EIS is re-
placed with the following text.

Page 2-2, 1st column, 3rd through 4th paragraphs,
replace with:

No Action Alternative.  In compliance with the
regulations of the Council on Environmental
Quality (CEQ) for implementing NEPA (40
CFR Part 1500-1508), this EIS also assesses a
No Action alternative.  The interpretation of
no action varies, depending upon circum-
stances.  Typically, no action means that the
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proposed activity would not be initiated.  No
action may also be defined in terms of no
change in a current agency program.  Be-
cause DOE has the responsibility to provide
tritium for the nation’s nuclear weapons
stockpile and no longer operates nuclear ma-
terial production facilities, DOE has com-
pleted a programmatic analysis on how to
meet its responsibilities.

In October 1995, DOE issued the Final Pro-
grammatic Environmental Impact Statement
for Tritium Supply and Recycling.  This was
followed on December 12, 1995, by a Record
of Decision (ROD) which selected a dual-
track path for tritium production.  In this
dual-track decision, the Department decided
to pursue two tritium production technolo-
gies:  Accelerator Production of Tritium and
the supply of tritium using a commercial
light-water reactor.  The ROD further stipu-
lated that one alternative would be selected as
the primary source of tritium and that the
other alternative, if feasible, would be devel-
oped as a back-up tritium source.  Based on
that ROD, if tritium is not produced in the
APT, it will be produced in the commercial
light-water reactor.  Accordingly, for pur-
poses of this EIS analysis, the No Action al-
ternative for the Accelerator Production of
Tritium at the Savannah River Site entails
the production of tritium in the commercial
light-water reactor.  A summary of the envi-
ronmental impacts associated with the pro-
duction of tritium in the commercial light-
water reactor is presented starting on
page C-39 of this EIS.

Under the APT No Action alternative it is
likely the Department would proceed with the
construction and operation of a Tritium Ex-
traction Facility (TEF) at the Savannah River
Site for which a Draft EIS has already been
issued (DOE 1998a).  In that document, the
Department has identified the APT with trit-
ium extraction capabilities as the No Action
alternative for the TEF.

SRS recycling and loading activities related to
tritium would continue.  In addition, other ac-
tions determined in the ROD for the Tritium
Supply PEIS – the modernization and consoli-

dation of existing SRS tritium facilities – would
proceed as planned.

[Chapter 2, Section 2.3.5 modification to the
Draft APT EIS]

In comment L2-04, the commenter questioned
why DOE did not investigate existing industrial
areas as potential sites for the APT.  In its re-
sponse, the Department indicates it did not be-
lieve existing industrial sites are feasible for a
number of reasons.  Consequently, the Depart-
ment is clarifying the description of its siting
process.

Page 2-15, 1st column, 1st and 2nd paragraphs,
replaced with the following:

DOE assumed the APT complex would require
approximately 250 acres of land with a footprint
6,560 feet long by 1,640 wide.  The area re-
quirements would not vary much with any com-
bination of the technology or design options
described in this chapter.

With the land requirements established, the next
phase of the screening process was to develop
exclusionary criteria (disqualifying conditions).
Examples of these criteria include avoiding ad-
verse impacts to threatened and endangered spe-
cies, avoiding impacts to wetlands and sensitive
ecosystems, and proximity to seismic faults.
Wike et al. (1996) contains a complete listing of
these exclusionary criteria.  Seven potential sites
(numbered 1-7) were initially identified.  Two
sites (numbered 5 and 7) were subsequently
eliminated due to the presence of disqualifying
conditions (proximity to seismic faults).  One
site (number 8) was added based on a request to
examine a site in the vicinity of the industrial-
ized A- and M–Areas.  Although not explicitly
used as exclusionary criteria, existing industri-
ally developed areas were examined and dis-
missed as feasible sites because the APT, due to
its space requirements, would conflict with
(1) the presence of existing structures, (2) the
presence of non-operating structures that would
require extensive decontamination and decom-
missioning (D&D) prior to site preparation, or
(3) the presence of active environmental activi-
ties.
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[Chapter 2, Section 2.5 modification to the
Draft APT EIS]

Section 2.5 of the Draft EIS described two po-
tential design variations to the baseline accel-
erator:  a modular or staged accelerator
configuration, and combining tritium extraction
capabilities with the APT.  A third design varia-
tion has been identified that would serve to miti-
gate the potential impacts identified for
precooler ponds 2 and 5 and responds to several
issues raised by the Department of Interior (L2)
and the Environmental Protection Agency (L4).
The information in Section 2.5 has been modi-
fied and combined with information regarding
impacts from the design variations.  This modi-
fied section is being inserted as Section 4.5 of
Chapter 4.  The information presented in Sec-
tion 2.5 is consequently reduced to a very brief
introduction with references to the expanded
section.  Sections 2.5.1, 2.5.2, and 2.5.3 of the
Draft EIS are therefore superseded by the modi-
fication presented in Part D, Section 4.5 of this
document.

2.5  APT Design Variations

Page 2-21, 2nd column through page 2-25, 2nd

column, 3rd paragraph is replaced with the fol-
lowing:

Three design variations that could enhance the
Department's flexibility to supply the nation's
future tritium needs have been evaluated.  The
first would retain the inherent operational and
equipment characteristics of the baseline, but
allow construction to proceed in stages (modular
APT) (Section 4.5.1 of the Draft APT EIS).  The
second design variation would incorporate the
functions of the Tritium Extraction Facility
within the APT facility.  The third design varia-
tion would still route cooling water blowdown to
Pond C, but bypass precooler Ponds 2 and 5.
These design variations along with their corre-
sponding impacts on the environment are de-
scribed in detail in the added Section 4.5 of
Chapter 4 of the Draft APT EIS.

[Chapter 2, Section 2.7 modification to the
Draft EIS]

Section 2.7 of the Draft EIS presented a com-
parison of environmental impacts.  Table 2-3
provided a side by side comparison of each al-
ternative to the preferred APT design.  Section
2.7 has been modified to capture the potential
impacts associated with the revised No Action
alternative, the production of tritium in a com-
mercial light-water reactor.  Two new tables
have been created to provide additional impact
comparisons.  Table 2-3 now presents the im-
pacts of the No Action alternative.  The original
Table 2-3 in the Draft EIS is now Table 2-4 and
is modified to reflect information developed for
the Final EIS.  The new Table 2-5 compares the
potential impacts of the design variations de-
scribed in Part D of this document to the pre-
ferred APT design.  To facilitate readability,
Section 2.7, as modified, is presented in this Fi-
nal EIS.

Page 2-26, 1st column, 1st paragraph through
page 2-39 is replaced with the following:

This section presents a comparison of the envi-
ronmental impacts associated with the No Ac-
tion alternative (Table 2-3); construction and
operation of the baseline APT as a function of
the differences with the preferred alternative
(Table 2-4); and three design variations (Ta-
ble 2-5):  the modular APT design, combining
tritium extraction, and discharge of cooling
water to Pond C.

For each technical discipline, the impacts of the
Preferred alternative are discussed.  The Pre-
ferred alternative is composed of the following:

• Klystron radiofrequency tubes

• Superconducting operation of accelerator
structures

• Helium-3 feedstock material



Table 2-3.  Comparison of No Action impacts.a

a.  No Action includes TEF impacts at SRS and one or more reactor impacts away from SRS.

Potential impacts at the Savannah River Site
Potential impacts away from the Savannah River Site

Commercial Light-Water Reactor

APT Preferred alternative TEF Preferred alternative Bellefonte Nuclear Plant Watts Bar Nuclear Plant Sequoyah Nuclear Plant

Construction Impacts

About 250 acres of land would
be graded and leveled.
Additional roads, bridge
upgrades, rail lines and utility
upgrades would be required.

No geologically significant
formations or soils occur.
Dewatering would be necessary
and could result in short-term
increases in solids to receiving
water bodies.  No surface
faulting on site.

Air emission from fugitive dust,
exhaust emissions, and batch
plants would be negligible.

Small construction landfill
required. Most waste generated
would be solid waste and
sanitary waste.

Increases in the work force for
APT construction would not
result in a boom situation.  Peak
employment would be about
1,400 jobs.

Construct facility in already
industrialized H-Area.

No geologically significant
formations or soils occur.
Dewatering would be necessary
and could result in short-term
increases in solids to receiving
water bodies.  No surface
faulting on site.

Air emission from fugitive dust,
exhaust emissions, and batch
plants would be negligible.

Increases in the work force for
TEF construction would not
result in a boom situation.  Peak
employment would be about
740 jobs.

Activities would largely consist
of internal modifications to
existing structures.

Spent fuel storage facilities
would require about 5 acres of
land and about 50 construction
workers.

Construction waste:  Small
amounts of hazardous and
nonhazardous wastes generated;
no change from EPA
designation as small Quantity
Generator.

Direct and indirect construction
jobs peak at 9,000 for
Bellefonte 1 or Bellefonte 1 and
2, reducing the unemployment
rate to about 3 percent from the
current 7.9 percent.

No modifications or
construction activities required.

Spent fuel storage facilities
same as Bellefonte and
Sequoyah.

Construction jobs for the spent
storage facility:  50

Construction waste:  None

Same as Watts Bar

Spent fuel storage facilities
same as Bellefonte and Watts
Bar.

Construction jobs for the spent
storage facility:  50

Construction waste:  None

Impacts from Operation on Nonradiological Air Emissions

Nonradiological emissions
would be well within the
applicable regulatory standards.
Operations would result in
small amounts of salt deposition
and plumes from cooling-tower
operations.

Plumes would be visible off-site
under certain meteorological
conditions.

Negligible impacts from
nonradioactive airborne
effluent.

Nonradiological emissions
would be well within the
applicable regulatory standards.
Operations would result in
small amounts of salt deposition
and plumes from cooling-tower
operations.

Plumes would be visible off-site
under certain meteorological
conditions.

Nonradiological emissions
would be well within the
applicable regulatory standards.
Operations would result in
small amounts of salt deposition
and plumes from cooling-tower
operations.

Plumes would be visible off-site
under certain meteorological
conditions.

Nonradiological emissions
would be well within the
applicable regulatory standards.
Operations would result in
small amounts of salt deposition
and plumes from cooling-tower
operations.

Plumes would be visible off-site
under certain meteorological
conditions.

ORAND OR



Table 2-3.  (Continued).

a.  No Action includes TEF impacts at SRS and one or more reactor impacts away from SRS.

Potential impacts at the Savannah River Site
Potential impacts away from the Savannah River Site

Commercial Light-Water Reactor

APT Preferred alternative TEF Preferred alternative Bellefonte Nuclear Plant Watts Bar Nuclear Plant Sequoyah Nuclear Plant

Impacts from Operation on Radiological Air Emissions

Negligible impacts from
radioactive airborne effluents.

Latent Cancer Fatalities (LCFs)
expected:  0.0008

Negligible impacts from
radioactive airborne effluents.

Latent Cancer Fatalities (LCFs)
expected:  0.00039

Negligible impacts from
radioactive airborne effluents.

Latent Cancer Fatalities (LCFs)
expected:  0.0014

Negligible impacts from
radioactive airborne effluents.

Latent Cancer Fatalities (LCFs)
expected:  0.0014

Negligible impacts from
radioactive airborne effluents.

Latent Cancer Fatalities (LCFs)
expected:  0.0015

Impacts from Operation on Land Use and Infrastructure

Land converted to industrial
use.

Electricity use:  3.1 terawatt-
hrs/year

Land converted to industrial
use.

Electricity use:  0.021 terrawatt
hrs/year

No land impacts.

Electricity generation:
approximately 1,300 MWe per
Bellefonte reactor

No land use impacts.

Electricity generation:
approximately 1,300 MWe

No land use impacts.

Electricity generation:
approximately 1,300 MWe per
Sequoyah reactor

Impacts from Operation on Waste Management

Would generate solid and liquid
wastes, but no high-level or
transuranic waste; waste
volumes would have negligible
impact on capacities of waste
facilities.

Generation of electricity will
generate various types of waste
including fly ash, bottom ash,
and scrubber sludge.

Annual Values

Sanitary solid:  1,800 metric
tons

Industrial:  3,800 metric tons

Radioactive wastewater:
140,000 gallons

Low-level radioactive waste:
1,400 cubic meters

High concentration waste under
evaluation:  12 cubic meters

Sanitary wastewater:
3.2 million gallons

Nonradioactive process
wastewater:  920 million
gallons

Would generate solid and liquid
wastes, but no high-level or
transuranic waste; waste
volumes would have negligible
impact on capacities of waste
facilities.

Annual Values

Sanitary solid:  230 cubic
meters

Industrial:  33 cubic meters

Low-level radioactive waste:
230 cubic meters

Hazardous/mixed waste:
3.3 cubic meters

Sanitary wastewater:  770,000
gallons

Nonradioactive process
wastewater:  11,000 gallons

Would generate solid and liquid
wastes; waste volumes would
have negligible impact on
capacities of waste facilities.

Annual Values

Low-level radioactive waste:
40 cubic meters

Mixed waste:  <1 cubic meter

Hazardous waste:  1.0 cubic
meters

Nonhazardous waste:  850,000
cubic meters

141 spent fuel assemblies per
18 month cycle

Would generate solid and liquid
wastes; waste volumes would
have negligible impact on
capacities of waste facilities.

Annual Values

Low-level radioactive waste:
0.43 cubic meter

No additional spent fuel if less
than 2,000 TPBARs irradiated
per 18 month cycle.

Up to 60 additional spent fuel
assemblies for 3,400 TPBARs
per 18 month cycle.

Would generate solid and liquid
wastes; waste volumes would
have negligible impact on
capacities of waste facilities.

Annual Values

Low-level radioactive waste:
0.43 cubic meter

No additional spent fuel if less
than 2,000 TPBARs irradiated
per 18 month cycle.

Up to 60 additional spent fuel
assemblies for 3,400 TPBARs
per 18 month cycle.

ORAND OR



Table 2-3.  (Continued).

a.  No Action includes TEF impacts at SRS and one or more reactor impacts away from SRS.

Potential impacts at the Savannah River Site
Potential impacts away from the Savannah River Site

Commercial Light-Water Reactor

APT Preferred alternative TEF Preferred alternative Bellefonte Nuclear Plant Watts Bar Nuclear Plant Sequoyah Nuclear Plant

Impacts from Operation on Human Health

Public would receive radiation
exposure from APT emissions
and transportation of radioactive
material; workers would receive
radiation exposure from facility
operations and transportation of
radioactive material and from
electromagnetic fields.

Estimated fatal cancers:  0.0016

Public would receive radiation
exposures from gaseous
effluents.

Estimated fatal cancers:
0.00039

Public would receive radiation
exposures from gaseous and
liquid effluents.

Estimated fatal cancers:  0.0033

Public would receive radiation
exposures from gaseous and
liquid effluents.

Estimated fatal cancers:  0.0032

Public would receive radiation
exposures from gaseous and
liquid effluents.

Estimated fatal cancers:  0.0053

Impacts from Operation on Surface Water

Blowdown rates (about 2,000
gpm) would cause negligible
impact on surface water levels.
Using Par Pond and pre-cooler
ponds as discharge point for
cooling water, temperatures
would not exceed 90ºF.

Contaminated sediments would
be resuspended in addition to
radiological releases from APT.

Estimated fatal cancers:
0.00021

Sanitary and industrial
wastewater streams would be
routed to existing SRS
treatment facilities prior to
release.  Released water would
be negligible compared to
existing SRS releases.

Less than 1 percent of river
flow.  Water quality within
regulatory limits.

Public would receive radiation
exposures from liquid effluents.

Estimated fatal cancers:  0.0019

No change from existing
operations.

Public would receive radiation
exposures from liquid effluents.

Estimated fatal cancers:  0.0018

No change from existing
operations.

Public would receive radiation
exposures from liquid effluents.

Estimated fatal cancers:  0.0038

Impacts from Operation on Socioeconomics

Operational work force about
500.  No regional impacts.

Operational work force about
108.  No regional impacts.

Operational work force:
Operational work force about
800 for Bellefonte 1; about
1,000 for Bellefonte 1 and 2.
Minor regional impacts.

Operational work force:  10
additional workers.

Operational work force:  10
additional workers.

Impacts from Transportation

Negligible during operations
period.  During construction
could expect about two fatalities
to the public and workers due to
increased traffic levels.

Vehicle emissions and less than
one fatality per year.  Routine
and accidental doses.

Vehicle emissions and less than
one fatality per year.  Routine
and accidental doses.

Same as for Bellefonte and
Sequoyah.

Same as for Bellefonte and
Watts Bar.
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Table 2-4.  Comparison of impacts among APT alternatives.

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

Impacts from Construction on Landforms, Soils, Geology, and Hydrology
Negligible impacts.

Some 250 acres of land
would be graded or
leveled.

No geologically significant
formations or soils occur.
Dewatering necessary.  No
surface faulting on site.
Sites for electricity
generation exist.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Water table is
deeper and
would require
less
dewatering; no
other changes
estimated from
Preferred
alternative.

Impacts would
depend upon the
specific location of
a new facility.
Could require
about 110 acres for
natural gas or 290
acres for coal.

Impacts from Operation on Landforms, Soils, Geology, and Hydrology
No impacts

No dewatering required for
operations.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Removal of
6,000 gpm on a
sustained basis
could impact
groundwater
flow to streams
and compact clay
layers

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Impacts would
depend upon the
specific location of
a new facility

Impacts from Construction on Surface Water
Negligible impacts.

Dewatering of construction
site could result in short -
term increases in solids to
the receiving water bodies.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Discharges
would be
similar to the
Preferred
alternative,
although they
would go to
Pen Branch
via Indian
Grave Branch.
Water levels in

No change
estimated from
Preferred
alternative

Impacts would
depend upon the
specific location of
a new facility



Table 2-4.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

the upper
reaches of the
stream system
would be
raised.

Impacts from Operation on Surface Water
Blowdown rates (about
2,000 gpm) would cause
negligible impact on
surface water levels.
Using Par Pond and pre-
cooler ponds as discharge
point for cooling water,
temperatures would not
exceed 90°F.
Contaminated sediments
could be resuspended in
addition to radiological
releases from APT
resulting in offsite
population radiation
exposure.

Estimated fatal cancers:
0.00021

Would require 7%
less cooling water
than Preferred due
to lower waste
heat generation;
no other changes
estimated from
Preferred
alternative

Would require
33% more
cooling water
than Preferred; no
other changes
from Preferred
alternative

No change
estimated from
Preferred
alternative

Blowdown rates
(about 125,000
gpm) would
result in higher
temperatures to
water bodies
(about 100° F).
A slight increase
in “pre-cooler”
pond water
levels would
occur.  No other
changes
estimated from
Preferred
alternative.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Discharges would
be similar to the
Preferred
alternative,
although
concentrations
would vary and be
localized.

Impacts from Construction on Nonradiological Air Emissions

Air emissions (fugitive
dust and exhaust
emissions) would be
negligible, well below the
applicable regulatory
standards.  Impacts from
electricity purchases,

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Emission types
would be similar to
the Preferred
alternative,
although
concentrations
would vary and be



Table 2-4.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

would be dispersed. localized.

Impacts from Operation on Nonradiological Air Emissions

Nonradiological emissions
would be well within the
applicable regulatory
standards.  Operations
would result in small
amounts of salt deposition
and plumes from cooling-
tower operations.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Nonradiological
emissions would be
well within
applicable
regulatory
standards.

Impacts from Construction on Radiological Air Emissions

No impacts; no radioactive
materials stored during
construction.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Impacts from Operation on Radiological Air Emissions

Negligible impacts from
radioactive airborne
effluents

Latent Cancer Fatalities
(LCFs) expected:  0.0008

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Slightly
increased doses
from airborne
emissions

LCFs expected:
0.00086

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Higher doses
from airborne
emissions due
to closer
distance to SRS
boundary.

LCFs expected:
0.00089

Impacts would
depend upon the
specific location of
a new facility.
However, the dose
from radioactive
effluents would be
negligible.

Impacts from Construction on Land Use and Infrastructure

Conversion of 250 acres of
forested land to industrial
use.  Additional roads,
bridge upgrades, rail lines
and utility upgrades would

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Additional
cooling water
piping to K-
area  needed.

No change
estimated from
Preferred
alternative

Impacts would
depend upon the
specific location of
a new facility.
Could require
conversion of up to



Table 2-4.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

be required. 290 acres to
industrial use.

Impacts from Operation on Land Use and Infrastructure

No land use changes
beyond construction.

Electricity use:
3.1 terawatt-hrs/year

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Electricity use
23% higher than
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Impacts from Construction on Waste Management

Some landfill  construction
required.  Most waste
generated would be solid
waste and sanitary solid
and liquid waste.  Waste
disposed at SRS.

(Annual Values)
Sanitary solid:  560 cubic
meters

Construction debris:
30,000 cubic meters

Industrial wastewater:
3.6 million gallons

No change
estimated from
Preferred
alternative

9% less sanitary
waste generated
due to smaller
construction
workforce
required.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Additional
construction waste
generated from
construction of
facility.

Impacts from Operation on Waste Management

Would generate solid and
liquid wastes, but no high-
level or transuranic waste;
waste volumes would have

No change
estimated from
Preferred

37% more
nonradioactive
process
wastewater

8% more low-
level and 25%
more high
concentration

2,000% greater
flow of
nonradioactive
process

No change
estimated from
Preferred

No change
estimated from
Preferred

No change
estimated from
Preferred

Impacts would
depend upon the
type of power plant
selected.  However,



Table 2-4.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

negligible impact on
capacities of waste
facilities.

Generation of electricity
will generate various types
of waste including fly ash,
bottom ash, and scrubber
sludge.

(Annual Values)
Sanitary solid: 1,800
metric tons

Industrial: 3,800 metric
tons

Radioactive wastewater:
140,000 gallons

High concentration low-
level radioactive waste
under evaluation:
2.5 cubic meters

High concentration waste
under evaluation:
12 cubic meters

Sanitary wastewater:  3.3
million gallons

Low-level radioactive
waste:  1,400 cubic meters

Nonradioactive process
wastewater:  920 million
gallons

alternative required. mixed waste
generated than
Preferred
alternative.

wastewater
required.

alternative alternative alternative waste rates for new
power plant would
not be very
different than for
the Preferred
alternative.



Table 2-4.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

Impacts from Construction on Visual Resources

Negligible, facilities far
from SRS boundaries and
not visible to offsite
traffic; facilities would
look like other industrial
areas at SRS.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Impacts would
depend upon the
specific location of
a new facility.

Impacts from Operation on Visual Resources

Negligible, plumes from
mechanical-draft cooling
towers would be visible
under certain
meteorological conditions.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Negligible,
would not
generate visible
plumes.

No change
estimated from
Preferred
alternative

Plume from K-
area cooling
tower would
likely be more
visible.

No change
estimated from
Preferred
alternative

Impacts would
depend upon the
specific location of
a new facility.

Impacts from Construction on Noise

Noise primarily from
construction equipment  at
APT site.  Not audible at
SRS boundaries; however,
construction workers could
encounter noise levels that
would require
administrative controls or
protective equipment.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Noise would be
similar to Preferred
alternative, but
specific impacts
would depend upon
the location of a
new facility.

Impacts from Operation on Noise

Noise from APT
equipment operation and
traffic;  mechanical-draft
cooling towers largest
single source, not audible
at SRS boundary.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No mechanical -
draft cooling
tower noise at
APT site.  Pump
noise could be
occasionally
audible to river

No change
estimated from
Preferred
alternative

No mechanical-
draft-cooling
tower noise at
APT site.
Pump and
cooling tower
noise at K-area.

No change
estimated from
Preferred
alternative

Noise would be
similar to Preferred
alternative, but
specific impacts
would depend upon
the location of a
new facility.



Table 2-4.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

traffic.

Impacts from Construction on Human Health

Concentrations of
nonradiological
constituents would be less
than applicable limits for
workers and public.
Traffic-related accidents
resulting in about 2
fatalities to the public and
workers due to increased
local traffic would be
reduced with finish of
construction.
Occupational injuries to
workers would be due to
industrial activities and
would have the following
impacts for the
construction period:

Number requiring First
Aid:  1,100

Number requiring medical
attention: 280

Number resulting in lost
work time:  93

No change
estimated from
Preferred
alternative

Occupational
injuries 6% less
than Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Traffic
fatalities 20%
less than
Preferred
alternative

No changes in
occupational
injuries
estimated from
Preferred
alternative

Impacts would be
similar to Preferred
alternative, but
specific impacts
would depend upon
the location of a
new facility.

Impacts from Operation on Human Health

Public would receive
source radiation exposure
from APT emissions and
transportation of

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Slightly
increased doses
from
resuspension of

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Slightly
increased doses
due to
decreased

No change
estimated from
Preferred
alternative.



Table 2-4.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

radioactive material;
workers would receive
radiation exposure from
facility operations and
transportation of
radioactive material and
from electromagnetic
fields.

Total LCFs to population
(air, water, and transport)
0.0016

contaminated
material

Total LCFs
0.0017

distance to
public

Total LCFs
0.0017

Impacts would be
local vs. dispersed
for electricity
generation.

Impacts from Accidents on Human Health

Negligible consequences
for accidents with
frequency of less than once
in operating lifetime of
facility.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Minor decreases
in accident doses
for low
probability
events.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Impacts from Construction on Terrestrial Ecology

Would result in the loss of
up to 250 acres of forested
land; no marked reduction
in plant/animal abundance
or diversity.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative; specific
impacts would
depend upon the
location of a new
facility.



Table 2-4.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

Impacts from Operation on Terrestrial Ecology

Negligible impacts.
Mechanical-draft cooling
towers would result in salt
deposition on vegetation;
however, maximum rates
(60 lb/acres/yr) are below
threshold levels
(180 lb/acres/yr).

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No salt
deposition,
otherwise no
change estimated
from Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Specific impacts
would depend upon
the location of a
new facility.

Impacts from Construction on Wetlands Ecology

No impacts are projected
from construction
activities.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Specific impacts
would depend upon
the location of a
new facility.

Impacts from Operation on Wetlands Ecology

Would result in minor
impacts to wetlands.
Temperature of the
blowdown would be
marginally higher than the
ambient maximum
temperature.  During
cooler months the warmth
could have a positive
impact by lengthening the
growing season for some
aquatic vegetation.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Would raise
water level in
Ponds 2 and 5 by
1.5 feet, possibly
affecting
wetland plant
communities.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Specific impacts
would depend upon
the location of a
new facility.



Table 2-4.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

Impacts from Construction on Aquatic Ecology

Impacts to aquatic
organisms in Upper Three
Runs and tributaries would
be minor due to use of soil
and erosion control
measures.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No changes
estimated from
Preferred
alternative.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Specific impacts
would depend upon
the location of a
new facility.

Impacts from Operation on Aquatic Ecology

Impingement (132 fish)
and entrainment (173,000
fish eggs and 326,000
larvae annually) would not
substantially affect
Savannah River fisheries.
Solids in blowdown would
have no impacts on aquatic
ecology.  Discharge
temperatures would have
only small localized effects
on aquatic communities.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Impingement
(2,600 fish) and
entrainment (3.4
million fish eggs
and 6.4 million
larvae annually)
would be
increased.
Discharge
temperatures
would be high
enough to
adversely affect
aquatic
communities.

No
impingement
and entrain-
ment, otherwise
no change
estimated from
Preferred
alternative.

Discharge to
Pen Branch
via Indian
Grave Branch,
otherwise no
change
estimated from
Preferred
alternative.

No change
estimated from
Preferred
alternative

Specific impacts
would depend upon
the location of a
new facility.

Impacts from Construction on Threatened or Endangered Species

Negligible, no threatened
or endangered species at
preferred site.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Negligible, no
threatened or
endangered
species at
alternate site.

Specific impacts
would depend upon
the location of a
new facility.



Table 2-4.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

Impacts from Operation on Threatened or Endangered Species

Negligible impacts to
threatened and endangered
species.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Fish kills in pre-
cooler ponds
could be
beneficial to
bald eagles.
Heated
discharges could
force alligators
to leave pre-
cooler ponds in
late summer.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No threatened
or endangered
species at
alternate site.

Impacts would
depend upon the
specific location.

Impacts from Construction on Socioeconomics

Increases in the work force
for APT construction
would not result in large
regional impacts.  Nominal
impacts would be positive.

Peak employment is about
1,400 jobs.

No change
estimated from
Preferred
alternative

Employment
would be lower
with about 100
fewer jobs

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Peak workforce
would be about
1,100 additional
jobs.  Impacts
would vary by
location.

Impacts from Operations on Socioeconomics

Operational work force
about 500.  Work force
would not result in large
regional impacts.  Nominal
impacts would be positive.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Additional
operational
workforce about
200.  Impacts
would vary by
location.

Impacts from Construction on Environmental Justice

No adverse impacts on
minority or low-income

No change
estimated from
Preferred

No change
estimated from
Preferred

No change
estimated from
Preferred

No change
estimated from
Preferred

No change
estimated from
Preferred

No change
estimated from
Preferred

No change
estimated from
Preferred

Specific impacts
would depend upon
the location of a



Table 2-4.  (Continued).

Preferred alternative
Radio frequency
power alternative

Operating
temperature
alternative

Feedstock
material

alternative Cooling water system alternatives
Site location
alternative

Electric power
supply alternative

Described in text Inductive output
tube

Room
temperature

Lithium-6 Once-through
using river
water as
makeup

Mechanical-
draft using
groundwater as
makeup

K-Area
cooling tower
using river
water as
makeup

Alternate site Construct new
plant

populations expected. alternative alternative alternative alternative alternative alternative alternative new facility.

Impacts from Operations on Environmental Justice

No adverse impact on
minority or low-income
populations expected.

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

No change
estimated from
Preferred
alternative

Specific impacts
would depend upon
the location of a
new facility.



Table 2-5.  Comparison of impacts among design variations.a

a. Table 2-5 only summarizes the potential construction and operational impacts for those factors that could be different from what is described for the baseline accelerator.

Preferred alternative

(Baseline APT)

Modular APT

(3 kg/year)

Modular APT

(1030 MeV) APT/TEF Combination
Cooling Water bypass

Ponds 2 and 5

Impacts from Operation on Surface Water

Blowdown rates (about 2,000 gpm) would
cause negligible impact on surface water levels.
Using Par Pond and the pre-cooler ponds as
discharge point for cooling water, temperatures
would not exceed 90°F. Contaminated
sediments would be resuspended in addition to
radiological releases from APT resulting in
offsite population radiation exposure.

Estimated fatal cancers:  0.00021

No change estimated from
Baseline APT.

Blowdown rates would be
10 percent lower than the
Baseline APT.
Radiological releases would
be the same as the Baseline
APT.

No change estimated from
Baseline APT.

No impact to Ponds 2 and 5.

Impacts from Operation on Nonradiological Air Emissions

Nonradiological emissions would be well
within the applicable regulatory standards.
Operations would result in small amounts of
salt deposition and plumes from cooling-tower
operations.

No change estimated from
Baseline APT.

Nonradiological releases
would be 10 percent lower
than the Baseline APT.

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.

Impacts from Operation on Radiological Air Emissions

Negligible impacts from radioactive airborne
effluents.

Latent Cancer Fatalities (LCFs) expected:
0.0008

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.

Increased doses from
airborne emissions.

LCFs expected:  0.0009

No change estimated from
Baseline APT.

Impacts from Operation on Land Use and Infrastructure

No land use changes beyond construction.

Electricity use:  3.1 terawatt-hrs/year

No change estimated from
Baseline APT.

Electricity use would be 32
percent lower than the
Baseline APT.

Electricity use:
2.0 terawatt-hrs/ year

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.



Table 2-5.  (Continued).

a. Table 2-5 only summarizes the potential construction and operational impacts for those factors that could be different from what is described for the baseline accelerator.

Preferred alternative

(Baseline APT)

Modular APT

(3 kg/year)

Modular APT

(1030 MeV) APT/TEF Combination
Cooling Water bypass

Ponds 2 and 5

Impacts from Construction on Waste Management

Some landfill construction required.  Most
waste generated would be solid waste and
sanitary solid and liquid waste.  Waste
disposed at SRS.

Annual Values

Sanitary solid:  560 cubic meters

Construction debris:  30,000 cubic meters

Industrial wastewater:  3.6 million gallons

No change estimated from
Baseline APT.

Construction wastes would
be 10 percent lower than
the Baseline APT.

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.

Impacts from Operation on Waste Management

Would generate solid and liquid wastes, but no
high-level or transuranic waste; waste volumes
would have negligible impact on capacities of
waste facilities.

Generation of electricity will generate various
types of waste including fly ash, bottom ash,
and scrubber sludge.

Annual Values

Sanitary solid: 1,800 metric tons

Industrial: 3,800 metric tons

Radioactive wastewater: 140,000 gallons

Low-level radioactive waste:  1,400 cubic
meters

High concentration low-level radioactive waste
under evaluation:  2.5 cubic meters

High concentration mixed waste under
evaluation:  12 cubic meters

Sanitary wastewater:  3.3 million gallons

Nonradioactive process wastewater:
920 million gallons

No change estimated from
Baseline APT.

Operations wastes would be
10 percent lower than the
Baseline APT.

Annual Values

Radioactive wastewater:
130,000 gallons

Low-level radioactive
waste:  1,300 cubic meters

Sanitary wastewater:
3 million gallons

Nonradioactive process
wastewater:  830 million
gallons

Some waste categories
slightly higher than
Baseline APT.

Differences from Baseline
APT

Annual Values

Radioactive wastewater:
150,000 gallons

Low-level radioactive
waste:  1,700 cubic meters

No change estimated from
Baseline APT.



Table 2-5.  (Continued).

a. Table 2-5 only summarizes the potential construction and operational impacts for those factors that could be different from what is described for the baseline accelerator.

Preferred alternative

(Baseline APT)

Modular APT

(3 kg/year)

Modular APT

(1030 MeV) APT/TEF Combination
Cooling Water bypass

Ponds 2 and 5

Impacts from Construction on Human Health

Concentrations of nonradiological constituents
would be less than applicable limits for
workers and public.  Traffic -related accidents
resulting in about 2 fatalities to the public and
workers due to increased local traffic would be
reduced with finish of construction.
Occupational injuries to workers would be due
to industrial activities and would have the
following impacts for the construction period:

Number requiring First Aid:  1,100

Number requiring medical attention: 280

Number resulting in lost work time:  93

No change estimated from
Baseline APT.

Construction health impacts
would be 10 percent lower
than the Baseline APT.

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.

Impacts from Operation on Human Health

Public would receive radiation exposure from
APT emissions and transportation of
radioactive material.  Workers would receive
radiation exposure from facility operations,
transportation of radioactive material, and from
electromagnetic fields.

Total LCFs to population (air, water, and
transport):  0.0016

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.

Radiation exposures to the
public would be 10 percent
higher due to higher air
emissions as compared to
the Baseline APT.

Total LCFs to population
(air, water, and transport):
0.0017

No change estimated from
Baseline APT.

Impacts from Operation on Wetlands Ecology

Would result in minor impacts to wetlands.
Temperature of the blowdown would be
marginally higher than the ambient maximum
temperature.  During cooler months the warmth
could have a positive impact by lengthening the
growing season for some aquatic vegetation.

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.

No heated blowdown to
Ponds 2 or 5.  Minor impact
for heated water only in
Pond C.



Table 2-5.  (Continued).

a. Table 2-5 only summarizes the potential construction and operational impacts for those factors that could be different from what is described for the baseline accelerator.

Preferred alternative

(Baseline APT)

Modular APT

(3 kg/year)

Modular APT

(1030 MeV) APT/TEF Combination
Cooling Water bypass

Ponds 2 and 5

Impacts from Construction on Socioeconomics

Increases in the work force for APT
construction would not result in a boom
situation.

Peak employment is about 1,400 jobs.

No change estimated from
Baseline APT.

Peak employment would be
10 percent lower than the
Baseline APT.

No change estimated from
Baseline APT.

No change estimated from
Baseline APT.
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• Mechanical-draft cooling towers with river
water makeup

• Electricity from existing capacity and mar-
ket transactions

• Use of the preferred APT site

Differences in impacts that could occur if differ-
ent alternatives or design variations (see Ta-
ble 2-5) were implemented are also presented.
Table 2-5 only summarizes the potential con-
struction and operational impacts for those
factors that could be different from what is
described for the baseline accelerator.

Based on current design information, the poten-
tial environmental impacts of the three design
variations (the stage one modular APT design,
combining tritium extraction, and discharge to
Pond C) are generally bounded by the baseline
APT.

DOE considers the expected impacts on the
biological, human, and socioeconomic environ-
ment of construction and operation of an accel-
erator for production of tritium at the SRS to be
minor and consistent with what might be ex-
pected for any industrial facility.  Construction
and operation of the Preferred alternative would
result in the loss of about 250 acres of mixed
pine/hardwood upland forest.  Waste would be
generated during both the construction and op-
eration phases but in quantities that would have
negligible impacts on SRS waste management
facilities.  No high-level waste or transuranic
waste would be generated during construction or
operation.

Some small impacts from discharge of cooling
water to SRS streams and from nonradiological
emissions to air and water would occur.  Radio-
logical releases during normal operation of the
facility are expected to result in small latent can-
cer fatalities in workers or the public.  Because
no high or adverse impacts are expected, no dis-
proportionately high or adverse impacts on mi-
nority or low-income communities are expected.

Implementation of certain of the technology al-
ternatives could result in impacts different from
those resulting from construction and operation

of the Preferred alternative.  Most notable would
be the impacts from implementation of cooling
water system alternatives and electric power
supply alternatives.  Once-Through Cooling
Using River Water would result in withdrawal
from the Savannah River of about 125,000 gal-
lons per minute of river water and discharge of
hot water to the Par Pond system during opera-
tion.  Thermal impacts would be restricted to the
upper portions of the Par Pond system and
would not affect Par Pond discharges to Lower
Three Runs.  There would be a small increase in
Lower Three Runs flows, however.  Bypassing
precooler ponds 2 and 5 and discharging di-
rectly to Pond C via a discharge canal would
eliminate the potential impacts to the pre-
cooler ponds.  The implementation of the Me-
chanical-Draft Cooling Towers with
Groundwater Makeup alternative would result in
the withdrawal of 6,000 gallons per minute of
groundwater.  Total groundwater withdrawal at
SRS could therefore exceed the estimated
groundwater production capacity of the aquifer.
This could affect groundwater flow to site
streams.

The Preferred alternative includes buying elec-
tricity from the commercial grid to support APT
operation.  In the case of commercial electricity
purchases, the environmental impacts attributed
to the APT load would be decentralized.  In the
case of the construction of a new electricity gen-
erating plant to support the APT, the environ-
mental impacts would be localized at the site
selected for the plant.  Construction and opera-
tion of such a facility could require about 290
acres for a coal-fired plant and about 110 acres
for a gas-fired plant.

Under the No Action alternative, the Depart-
ment would obtain required tritium from the
irradiation of rods in a commercial light-
water reactor.  The potential impacts of util-
izing a commercial light-water reactor are
presented in the No Action impacts discussed
under the Chapter 4 modifications to the
Draft APT EIS and summarized in Table 2-3.

With the selection of the CLWR as DOE’s
primary source for tritium, a tritium extrac-
tion facility will also be constructed at SRS.
The potential environmental impacts are
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summarized in this document and discussed
in detail in the Draft Tritium Extraction Fa-
cility Environmental Impact Statement (DOE
1998).

The APT would not be constructed at the pre-
ferred site and the land would be released for use
by other missions.  On-going SRS missions
would continue.  Incremental amounts of waste
generation and electricity consumption that
would have been attributable to the APT would
not occur.  Employment would be a function of
on-going missions and funding levels.

Chapter 3.  Modifications –
Affected Environment

[Chapter 3, Sections 3.3.1.1, 3.3.1.2, and 3.4.2
modifications to the Draft APT EIS]

The modular or staged accelerator design varia-
tion would result in a small modification of the
APT footprint.  The overall area would be
slightly less than that of the baseline accelerator.
Text changes have been made in Section 3.3.1.1,
3.3.1.2, and 3.4.2.  Figures 3-4, 3-5, 3-5a, 3-16,
and 3-17 and Table 3-1 have been revised to
show the modular footprint and its relationship
to the footprint for the baseline design.

Page 3-6, 1st column, 3rd paragraph and Fig-
ure 3-4 on page 3-7 are replaced by the follow-
ing:

Both the preferred and alternate APT sites are on
relatively flat, broad and sandy upland areas
typical of the Aiken Plateau portion of the Sa-
vannah River Site that formed in deep beds of
marine sediments (Wike et al. 1994).  The ori-
entation of the APT footprint on the preferred
site is from southeast to northwest; the footprint
orientation on the alternate site from southwest
to northeast.  Figure 3-4 shows the locations of
the sites and their surface features (topography
and nearby surface waters).  The footprint
variation for the modular or staged accelera-
tor design is also shown.  As can be seen, the
modular design variation would result in a

slight widening of the footprint and a slight
decrease in area.

Page 3-8, 1st Column, 1st paragraph, 5th through
9th lines, Figure 3-5 on page 3-9, and Table 3-1
on page 3-10 are replaced with the following:

Figure 3-5 and 3-5a, soil maps for the preferred
and alternate sites, show the boundaries of the
soil mapping units.  The footprint variation for
the modular or staged accelerator design is
also shown.  In the case of the modular design
footprint, the preferred site would have pre-
dominantly Blanton and Fuquay sands.

The alternative site would include roughly the
same mix of soils for both footprints.  Ta-
ble 3-1 lists the physical, chemical, and engi-
neering features of Fuquay sand and other
surface soils at the sites.

Page 3-44, 1st Column, 1st paragraph, lines 2
through 15, and Figures 3-16 and 3-17 on
pages 3-47 and 3-48 are replaced with the fol-
lowing:

Both sites also have small pockets of 40- and 60-
year old upland hardwood stands of white oak,
red oak, and hickory ranging in size from 8 to
12 inches in diameter (SRFS 1997).  Understory
species found on the preferred site include vac-
ciniums (blueberries), sparkleberry, hickories,
laurel oak, water oak, southern red oak, sweet-
gum, black cherry, persimmon, sassafras, and
winged sumac.  Ground cover includes Japanese
honeysuckle, yellow jessamine, greenbrier, mus-
cadine grape, spotted wintergreen, various
grasses, legumes, and composites (SRI 1998).
Figures 3-16 and 3-17 show the forest cover
types of each site.  The footprint variation for
the modular or staged accelerator design is
also shown.  In the case of the modular design
footprint, forest cover of the preferred site
will be virtually the same as with the baseline
footprint.  On the alternate site, more acres of
longleaf pine and mixed loblolly pine hard-
wood stands will be included in the modular
design footprint.
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Figure 3-5.  Soil types at the preferred APT site.
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Source:  Modification from USDA (1990).
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Figure 3-5a.  Soil types at the alternate APT site.
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Table 3-1.  Summary of soils covering the APT sites.a
Relative surface area at

APT sites (percent) Soil texture Risk of corrosion
Soil Name

(soil mapping unit designation) Preferred Alternate
Erosion
hazard Surface Subsoil Drainage class

Soil reaction
(pH)

Uncovered
steel Concrete

Blanton sand, 0 to 6 percent
slopes (BaB)

13 16 Slightb Sandy Loamy Somewhat
excessively

drainedc

4.5 - 6.0 High High

Dothan sand, 0 to 2 percent
slopes (DoA)

4 9 Slight Sandy Loamy and
clayey

Well drainedd 3.6 - 6.0 Moderate Moderate

Dothan sand, 2 to 6 percent
slopes (DoB)

3 8 Slight Sandy Loamy and
clayey

Well drained 3.6 - 6.0 Moderate Moderate

Fluvaquents, frequently
flooded (Fa)

0 0 NA Loamy Loamy and
sandy

Poorly drained 4.5-5.5 High High

Fuquay sand, 2 to 6 percent
slopes (FuB)

73 38 Slight Sandy Loamy Well drained 4.5 - 6.0 Low High

Lakeland sand, 0 to 2 percent
slopes (LaB)

4 0 Slight Sandy Sandy Excessively
drained

4.5 - 6.0 Low Moderate

Lucy sand, 0 to 2 percent slopes
(LuA)

0 6 Slight Sandy Loamy and
clayey

Well drained 4.5 - 6.0 Low High

Lucy sand, 2 to 6 percent slopes
(LuB)

0 7 Slight Sandy Loamy and
clayey

Well drained 4.5 - 6.0 Low High

Ogeechee sandy loam, ponded
(Og)

2 0 Slight Loamy Loamy Poorly drainede 4.5 - 5.5 High High

Troup sand, 0 to 6 percent slopes
(TrB)

0 16 Slight Sandy Loamy Well drained 4.5 - 6.0 Low Moderate

Vaucluse sandy loam, 2 to
6 percent slopes (VaB)

<1 0 Moderatef Loamy Loamy and
sandy

Well drained 3.6 - 5.5 Low High

Vaucluse - Ailey complex, 6 to
10 percent slopes (VeC)

<1 0 Moderate Loamy Sandy, loamy,
and clayey

Well drained 3.6 - 5.5 Low High

Vaucluse - Ailey complex, 10 to
15 percent slopes (VeD)

0 0 Moderate Loamy Sandy, loamy,
and clayey

Well drained 3.6 - 5.5 Low High

                                                            
a. Source:  USDA 1990.
b. Slight = No particular erosion preventive measures are needed under ordinary farming practices.
c. Excessively drained = Water is removed from the soil very rapidly.
d. Well drained = Water is readily removed from a well drained soil, but not rapidly.  It is available to plants throughout most of the growing season and wetness does not

inhibit growth of roots for significant periods during the growing seasons.
e. Poorly drained = Water is removed so slowly that the soil is saturated periodically during the growing season or remains wet for long periods.
f. Moderate = Erosion control measures are needed for particular silvicultural activities.
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[Chapter 3, Section 3.3.2.1 modification to the
Draft APT EIS]

Table 3-5 of the EIS presents water quality in-
formation for the Savannah River both upstream
and downstream of the Savannah River Site.
The table and associated text have been modified
to reflect the most recent information found in
the Savannah River Site Environmental Report
for 1997.

Page 3-18, 2nd column, 2nd paragraph and Ta-
ble 3-5, page 3-21 are replaced with the follow-
ing:

The South Carolina Department of Health and
Environmental Control (SCDHEC) regulates the
physical properties and concentrations of chemi-
cals and metals in SRS effluents under the Na-
tional Pollutant Discharge Elimination System
(NPDES) program.  This agency also regulates
chemical and biological water quality standards
for SRS waters.  Table 3-5 lists the water quality
characteristics of the Savannah River upstream
and downstream of the site.

[Chapter 3, Section 3.3.4.1 modification to the
Draft APT EIS]

Table 3-8 of the EIS presents average and
maximum atmospheric concentrations of radio-
activity at the SRS boundary and at 25- and 100-
mile radii.  The table and associated text have
been modified to reflect the most recent infor-
mation found in the Savannah River Site Envi-
ronmental Report for 1997.

Page 3-28, 2nd column, 2nd paragraph and Ta-
ble 3-8, page 3-29 are replaced with the follow-
ing:

Table 3-8 lists average and maximum atmos-
pheric concentrations of radioactivity at the SRS
boundary, at a 25-mile radius, and at background
monitoring locations (100-mile radius) during
1997.  Tritium is the only radionuclide of SRS
origin detected routinely in offsite air samples

above background concentrations (Arnett and
Mamatey 1998).  Most of the radionuclides can-
not be measured in the environment around the
Site due to their extremely low concentrations.
However, DOE used SRS-specific computer
models such as MAXIGASP and POPGASP to
calculate radiological doses for members of the
public for the 1997 releases based on the amount
released and the estimated concentrations in the
environment.

[Chapter 3, Section 3.3.4.2 modification to the
Draft APT EIS]

Table 3-9 of the Draft EIS presented the SRS
baseline values for nonradiological air quality.
The revised table and text reflect the most recent
available information.

Page 3-28, 2nd column, 4th paragraph and Ta-
ble 3-9, page 3-29 are replaced with the follow-
ing:

DOE models the atmospheric dispersion of both
maximum potential and actual emissions of
regulated pollutants using the U.S. Environ-
mental Protection Agency (EPA) Industrial
Source Complex Short Term Model (EPA 1992).
Table 3-9 lists estimated ambient concentrations
of these regulated air pollutants.

[Chapter 3, Section 3.4.1 modification to the
Draft APT EIS]

Table 3-11 presents information on individual
and collective radiation doses at the SRS.  It and
the associated text have been modified to reflect
the most recent information available.

Page 3-43, 1st column, 1st paragraph and Ta-
ble 3-11, page 3-43 are replaced with the fol-
lowing:

Table 3-11 lists the maximum and average indi-
vidual doses and SRS collective dose from 1989
to 1997.
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Table 3-5.  Water quality in the Savannah River upstream and downstream from SRS (calendar year
1997).a,b

Upstream Downstream

Parameter
Unit of

measurec
MCLd,e or

DCGf Minimumg Maximumg Minimum Maximum

Aluminum mg/L 0.05-0.2h NDk 1.1 0.17 1.8

Cadmium mg/L 0.005d ND ND ND ND

Chemical oxygen demand mg/L NA ND ND ND 20
Chromium mg/L 0.1d ND ND ND ND

Copper mg/L 1.3ll ND 0.11 ND 0.042
Dissolved oxygen mg/L >5.0m 7.3 11 6.5 12

Gross alpha radioactivity pCi/L 15d
<0.80

j <0.80j
<0.80

j 0.80j

Lead mg/L 0.015l ND 0.012 ND ND
Mercury mg/L 0.002d,e ND ND ND ND

Nickel mg/L 0.1d ND ND ND ND

Nitrite/Nitrate (as nitrogen) mg/L 10d 0.26 0.46 0.18 0.54

Nonvolatile (dissolved) beta
radioactivity

pCi/L 50d <1.4j 3.0 <1.4j 2.8

pH pH units 6.5-8.5h 6.5 7.4 6.0 7.2

Phosphate mg/L NAi 0.018 0.52 0.029 0.25
Suspended solids mg/L NA 3 14 6 23
Temperature °F 90m 49 77 49 80
Tritium pCi/L 20,000d,e <440

j <440j <440j 2,600

Zinc mg/L 5h ND 0.22 0.026 0.34
                                                            
a. Source:  Arnett and Mamatey(1998a,b).
b. Parameters are those DOE routinely measures as a regulatory requirement or as part of ongoing monitoring programs.
c. mg/L = milligrams per liter; a measure of concentration equivalent to the weight/volume ratio.

pCi/L = picocuries per liter; a picocurie is a unit of radioactivity; one trillionth of a curie.
d. Maximum Contaminant Level (MCL), EPA National Primary Drinking Water Standards (40 CFR Part 141).
e. Maximum Contaminant Level (MCL):  SCDHEC (1976).
f. DOE Derived Concentration Guides (DCGs) for water (DOE Order 5400.5, "Radiation Protection for the Public and the

Environment").  DCG values are based on committed effective dose of 100 millirem per year for consistency with drinking
water MCL of 4 millirem per year.

g. Minimum concentrations of samples.  The maximum listed concentration is the highest single result found during one sam-
pling event.

h. Secondary Maximum Contaminant Level (SMCL).  EPA National Secondary Drinking Water Regulations (40 CFR Part
143).

i. NA = none applicable.
j. Less than (<) indicates concentration below lower limit of detection (LLD).
k. ND = none detected.
l. Action level for lead and copper.
m. Shall not exceed weekly average of 90°F after mixing nor rise more than 5°F in 1 week unless appropriate temperature crite-

rion mixing zone has been established.
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Table 3-8.  Radioactivity in air at the SRS boundary, at the 25-mile radius, and at the 100-mile radius
during 1997 (picocuries per cubic meter).a

Location Gross alpha Nonvolatile beta Tritium
Site boundary

Average <0.0011b 0.015 <49b

Maximum 0.0033 0.031 65
25-mile radius

Average <0.0011b 0.016 <49b

Maximum 0.0044 0.038 <49b

Background (100-mile radius)
Average 0.0011 0.011 <49b

Maximum 0.0030 0.018 <49b

                                                       
a. Sources:  Arnett and Mamatey (1998); Arnett (1998).
b. Less than (<) indicates concentrations below lower limit of detection (LLD).

Table 3-9.  Estimated ambient concentration contributions of air pollutants from existing SRS sources
and sources planned for construction or operation through 1996 (micrograms per cubic meter of air).a,b

Pollutantc
Averaging

time
SC ambient stan-

dard (µg/m3)
Estimated SRS boundary

conc. (µg/m3)c

Percent of
standard

Criteria pollutants
Sulfur dioxided 3-hr

24-hr
Annual

1,300e,f

365e,f

80e

690
215

16

53
59
20

Total suspended particulate Annual 75e 43 58
Particulate matter (<10 µm) 24-hr

Annual
150e

50e
81

4.8
54

9.6
Carbon monoxide 1-hr

8-hr
40,000e

10,000e
5,000

630
13

6.3
Oxides of Nitrogenf Annual 100e 8.8 8.8
Lead Max. quarter 1.5g <0.01 <0.67
Ozone 1-hr 235e,j NAl NA
Toxic air pollutantsl

Hydrochloric Acid
Benzene
Formaldehyde
Hexane
Nickel

24-hr
24-hr
24-hr
24-hr
24-hr

175k

150k

7.5k

200k

0.5k

24
28

0.5
3.7
0.12

14
19

6.7
1.9

24
                                                       
a. Source:  DOE (1998).
b. The concentrations are the maximum values at the SRS boundary.
c. Based on maximum potential emissions for 1996 for all SRS sources on the indicated pollutant.
d. Based on emissions for all oxides of sulfur (Sox).
e. Source:  SCDHEC Standard No. 2.
f. Concentration not to be exceeded more than once a year.
g. Source:  SCDHEC (1976).  New NAAQS for particulate matter <2.5 microns (24-hour limit of 65 µg/m3 and an

annual average limit of 15 µg/m3) will become enforceable during the life cycle of this facility.
h. Based on emissions for all oxides of nitrogen (NOx).
i. Modeling was conducted for 137 toxic air pollutants; listed are those air toxics with site boundary concentra-

tions estimated to be greater than 1 percent of the ambient standard.
j. New NAAQS for ozone (8 hours - 0.08 parts per million) will become enforceable during the life cycle of this

facility.
k. Source:  SCDHEC Standard No. 8.
l. NA = not available.
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Table 3-11.  SRS annual individual and collective radiation doses.a

Year
Number with

measurable dose
Average individual
worker dose (rem)b

Site worker collective
dose (person-rem)

1989 12,363 0.070 863

1990 11,659 0.065 753

1991 8,391 0.055 459

1992 6,510 0.054 352

1993 5,202 0.051 264

1994 6,284 0.050 315

1995 4,846 0.053 256

1996 4,736 0.053 252

1997c N/Ad 164
                                                            
a. Sources:  DOE (1996), WSRC (1998).
b. The average dose includes only workers who received a measurable dose during the year.
c. 1997 data is incomplete and does not include the average individual worker dose.
d. N/A = Not applicable.

[Chapter 3, Section 3.4.5 modification to the
Draft APT EIS]

Section 3.4.5, Threatened and Endangered Spe-
cies, has been revised in response to comments
L2-05 and L2-06.  The description of eagle use
of the SRS has been added to provide a more
comprehensive assessment of the current status
of eagles in the potentially affected areas.

Page 3-54, 2nd column, 2nd paragraph, line 8
through line 3 in the 1st column on page 3-55 are
replaced with the following new paragraphs:

Bald eagles nest near Par Pond and L Lake and
forage in both reservoirs (Bryan et al. 1996;
Lemaster 1996).  Par Pond was the center of ea-
gle activity on the SRS until 1985, when L Lake
was built.  Bald eagle use of L Lake has in-
creased since 1987, with the highest number of
sightings occurring in the fall and winter of
1992-1993 (Bryan et al. 1996).  Eagle use of Par
Pond over the same period has remained at a
constant but fairly low level.  In the winters of
1991-1992 and 1992-1993, when Par Pond was
drawn down for repairs, bald eagles were fre-
quently observed foraging in the area (Bryan
et al. 1996).  After the reservoir was refilled,
bald eagles were seen less frequently in the Par
Pond area, but the reservoir continues to be used
as a foraging area by nesting, over-wintering,
and transient juvenile and adult bald eagles (SRI

1998).  In 1984-1985, when bald eagle use of the
Par Pond system was last studied, the largest
number of sightings (66.7 percent) were at Par
Pond, followed by Pond C (24.2 percent),
Pond B (6.1 percent), and Pond 2 (3.0 percent)
(Mayer et al. 1986).  In recent years, eagles have
been observed on a regular basis foraging
around Pond C and Pond B, and have been seen
occasionally at Pond 2 (Brooks 1998).

Although eagles are found on the SRS in all
months of the year, most sightings are in winter
and spring months (November through May)
(Mayer et al. 1986).  This is the time of the year
when the birds are nesting and wintering in
South Carolina.  Eagles seen during the summer
and early fall are most likely transients migrat-
ing either north or south (Sprunt and Chamber-
lain 1970; Mayer et al. 1986).

There are three bald eagle nesting territories on
the Savannah River Site (DOE 1997).  The Ea-
gle Bay nest, discovered in 1986, is approxi-
mately 1 mile southwest of the Par Pond dam.
The Pen Branch nest, discovered in 1990, is ap-
proximately 1 mile west of L Lake.  The re-
cently-discovered Road G nest is approximately
0.25 mile east of Par Pond (LeMaster 1996).
Eagles have nested intermittently at the Eagle
Bay location since its discovery in 1986 (Hart et
al. 1996).  Chicks hatched at the Pen Branch nest
every year from 1990 to 1996.  To date, no
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young have been observed at the Road G nest.
In the winter of 1997-1998, this nest was in a
state of disrepair and was not used by eagles
(Brooks 1998).

[Chapter 3, Section 3.4.5 modification to the
Draft APT EIS]

Section 3.4.5, Threatened Endangered Species,
has been revised in response to comments L2-05
and L2-06.  The description has been added to
provide a more comprehensive assessment of the
current status of shortnose sturgeon in the area
and is replaced by the following paragraph.

Page 3-55, 1st column, 2nd paragraph is replaced
with the following:

Shortnose sturgeon have not been collected in
the tributaries of the Savannah River that drain
the SRS, but do occur in the Savannah River up-
and downstream of the Site.  Before 1982,
shortnose sturgeon were not known to occur in
the middle reaches of the Savannah River.
However, 12 shortnose sturgeon larvae were
collected near SRS during a 4-year (1982
through 1985) DOE study of ichthyoplankton
abundance and entrainment in reactor cooling
water systems (DOE 1987).  A South Carolina
Wildlife and Marine Resources Division (now
South Carolina Department of Natural Re-
sources) study of seasonal movement and
spawning habitat preferences of Savannah River
shortnose sturgeon found two probable spawn-
ing sites, one upstream of the SRS at river mile
177-179 and the other downstream of the Site at
river mile 115-121 (Hall et al. 1991).  Collins et
al. (1992) tentatively identified three spawning
locations in the Savannah River:  river mile 111-
118 (downstream of the Site), river mile 136-
143 (adjacent to the Site), and river mile 171-
172 (upstream of the Site).  Sturgeon spawn in
the main channel of the Savannah River in areas
where current velocities and turbulence are high,
maintaining a scoured clay-gravel bottom (Hall
et al. 1991; Collins et al. 1992).

Chapter 4.  Modifications –
Environmental Impacts

[Chapter 4 introduction, modifications to the
Draft APT EIS]

Since the Draft APT EIS was issued, the De-
partment has determined the probable location of
concrete batch plants and construction debris dis-
posal areas.  The batch plants would be located
within the APT site; construction debris would be
discarded in the existing Burma Road landfill on
the Savannah River Site or at one of three other
possible locations on SRS.  The information su-
percedes the batch plant and construction landfill
discussions in Section 4.1.5, Waste Management,
of the Draft EIS.

Page 4-1, 2nd column, 2nd and 3rd paragraphs are
replaced with the following:

In addition to the construction activities de-
scribed in Chapter 2, DOE could build two tem-
porary facilities – concrete batch plants and a
construction debris landfill.

Concrete Batch Plants:  The planned location of
the batching facilities (batch plant, associated
sand and aggregate storage areas, and washdown
basins) would be near the target blanket building
and within the areas that would be cleared for
the APT.  About 10 acres of land is expected to
be required.  The exact location and area re-
quirements for these facilities would be estab-
lished on the basis of final decisions regarding
APT layout (baseline accelerator or modular
design).

Estimated water requirements for the batch plant
are based on the need to produce approximately
340,000 cubic yards of concrete.  About 30 gal-
lons of water per cubic yard is needed for
batching, and an additional 30 gallons of water
per cubic yard is required for washout.  Conse-
quently total water requirements are estimated to
be 21 million gallons; about 7.2 million gallons
in the peak year of construction (DeCamp 1998).
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Process water for the concrete batch operations
would likely come from existing wells in
H-Area or from the SRS domestic water supply
system.  Both of these sources would be reliable
supplies of water for which supply pipelines can
be readily installed early in the construction
phase.  River water is unlikely to be used be-
cause of potential variability in quality (e.g. sus-
pended solids) and the fact that the supply
pipeline to the Savannah River (to support
cooling water needs should that alternative be
selected) would not be installed until relatively
late in the construction phase of the project.  The
washout water from batch plant operations
would be routed to basins for the removal of
suspended solids, then either reused or dis-
charged via an NPDES outfall (DeCamp 1998).

Particulate matter, consisting primarily of ce-
ment dust, is the only pollutant of concern gen-
erated in the concrete mixing process.
Emissions occur at the point of transfer of ce-
ment to the silo; however, filter bags with con-
trol effectiveness as high as 99 percent are
typically used to remove particulate emissions.
Particulate emissions limits for the operation of
a concrete batch plant would be set in a con-
struction permit granted by SCDHEC.  Any fu-
gitive dust emissions from sand and aggregate
piles around the batch plant would be controlled
by wet suppression, chemical dust suppressants,
or other approved method.

Construction Debris Landfill.  Construction de-
bris would be disposed of at either the existing
Burma Road landfill on the Savannah River Site,
a future landfill to be developed at the Central
Shops Borrow Pit, or on the selected APT site.
The Burma Road landfill (which would require
expansion to support APT generated waste) or
any new landfill constructed would comply with
all applicable SCDHEC siting criteria for
Type III construction debris landfills (SCDHEC
R.61-107.11, Part III) including a 100-year flood
obstruction prohibition, compliance with wet-
land regulations, and be designed to ensure the
landfill bottom is at minimum 2 feet above the
seasonal high groundwater table.  Based on the
estimated amount of nonrecyclable construction
debris that would be generated, and a 10-foot

depth for uncompacted fill, approximately
14 acres would be required for the landfill (De-
Camp 1998).

Surface water management for any new landfill
or expansion of the Burma Road landfill would
be in accordance with those guidelines set forth
in an approved Stormwater Management and
Sediment Reduction/Pollution Prevention Plan.
Controls would be established for landfill op-
erations to ensure that applicable SCDHEC re-
quirements are met (e.g., controls to minimize
run-off into active disposal areas, placement of
interim cover, final grading to ensure positive
drainage, and other requirements) as specified in
R.61-107.11.

Integrity of the final soil cover (minimum of
2 feet) would be maintained as specified in
R.61-107.11, Part III.B.5, and would include
periodically inspecting the cover, repairing and
re-establishing vegetation on those areas dam-
aged by erosion, and similar activities.

[Chapter 4 introduction, modification to the
Draft APT EIS]

In the Draft EIS, the Department indicated the
No Action alternative would result in the design,
but not the construction of the APT facilities.
Based on that description of No Action, the De-
partment expected no incremental impacts be-
yond the current baseline at the SRS.  However,
since the issuance of the Draft EIS, DOE has
modified the APT No Action alternative (see
page C-3 of this document).

If the department decides to not construct and
operate the APT, it would pursue tritium pro-
duction in one or more commercial light-water
reactors.  This action would change the estimates
of the No Action impacts presented in the Draft
EIS.  Under this scenario, the No Action alterna-
tive impacts would include the construction and
operation of the Tritium Extraction Facility at
SRS, the possible completion of a partially con-
structed commercial light water reactor, the irra-
diation of targets in a commercial light-water
reactor, and the transportation of those targets to
the SRS.  Impacts for these actions are covered
in DOE/EIS-0271 and DOE/EIS-0288.  The
following summary replaces the text under “Im-
pacts of the No Action Alternative” as found in
the Draft EIS.
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Page 4-2, 2nd column, 4th paragraph through
page 4-3, 1st column, 1st paragraph is replaced
with the following:

POTENTIAL NO ACTION IMPACTS AT
THE SAVANNAH RIVER SITE

The potential No Action impacts associated with
APT could occur at both the Savannah River
Site and at reactor sites in Tennessee and/or
Alabama.  Table 2-3 of this document compares
the potential impacts of the No Action alterna-
tive (both at and away from the SRS) to the
baseline accelerator.

Tritium Extraction

The environmental impacts of extracting tritium
at the SRS are described in the Draft TEF EIS
(DOE 1998a).  The following discussion is
based on that document.  In general, DOE con-
siders the expected impacts from extracting trit-
ium in either the H-Area or the Allied General
Nuclear Services (AGNS) facility (i.e., the two
alternatives evaluated in the Draft EIS) on the
physical, biological, and human environment to
be minor and consistent with what might be ex-
pected for an industrial facility.

Compared to extracting tritium in H-Area, the
AGNS alternative would have higher radiation
doses at the site boundary (due to the close
proximity of the facility to the property bound-
ary), but lower collective population doses (due
to lower population densities in the nearby
communities).

Less construction waste would be produced at
AGNS than H-Area because putting TEF in
AGNS would involve refurbishing existing fa-
cilities, and some new construction.  Slightly
higher volumes of sanitary waste would be gen-
erated at AGNS during operations due to a
larger workforce.

Neither of the alternative sites for TEF is known
to contain hazardous, toxic, or radioactive mate-
rials.  Nonetheless, the potential exists that ex-
cavation-related activities could result in the
discovery of previously unknown and undocu-

mented hazardous, toxic, or radioactive materi-
als.  DOE would remove and dispose of such
material in accordance with all applicable laws
and regulations.

The AGNS alternative would require less land
than the H- Area alternative.  DOE has not iden-
tified any significant historic or archaeological
resources at either alternative site that construc-
tion or operation of TEF could effect.  No
threatened, endangered, or other sensitive biotic
resources are believed to occur on either site.  At
the AGNS site, construction noise and activity
could have localized, but temporary, adverse
effects on wildlife.

For the AGNS alternative, the contributions of
nonradiological air constituents would be
0.13 percent of the applicable standard, higher
than the onsite H-Area alternative.  The annual
radiological dose for the offsite maximally ex-
posed individual would be 0.13 millirem higher
for AGNS than for H-Area, but both would be
well below the regulatory limit of 10 millirem
from airborne releases.

POTENTIAL NO ACTION IMPACTS
AWAY FROM THE SAVANNAH RIVER
SITE

Should the Department select the commercial
light-water reactor option of the dual-track strat-
egy for producing tritium, it could be done at
either the Tennessee Valley Authority’s Belle-
fonte facility near Hollywood, Alabama, or at
the Watts Bar or Sequoyah plants, located near
Spring City and Soddy-Daisy, Tennessee re-
spectively.  Impacts could include those related
to the completion of the Bellefonte plant, the
construction of dry spent fuel storage facilities at
each plant, the irradiation of TPBARs in Belle-
fonte, Sequoyah, and/or Watts Bar, and the
transportation of the irradiated material to the
Savannah River Site.  The Draft EIS For the
Production of Tritium in a Commercial Light
Water Reactor (DOE 1998b) provides descrip-
tions of the proposed actions and their potential
impacts.  The following information is taken
from that document.
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Commercial Light-Water Reactor Construc-
tion Impacts

Watts Bar and Sequoyah.  Because the Draft
CLWR EIS assumes that long-term spent nuclear
fuel storage would take place at each of the reac-
tor plants, a dry cask spent fuel storage facility
may be required for Watts Bar 1 and Sequoyah 1
or 2 to support tritium production.  This would be
the only construction necessary for tritium pro-
duction.  Such a facility would consist of three
reinforced concrete slabs covering approximately
3.5 acres.  Approximately 60-80 horizontal stor-
age modules (HSMs), each made of reinforced
concrete, could be housed on the slabs.  These
HSMs would have a hollow internal cavity to ac-
commodate a stainless steel cylindrical cask that
would contain the spent nuclear fuel.  Construct-
ing such a facility would disturb approximately 5
acres and require approximately 50 construction
workers.  Premixed concrete would be used and
negligible impacts to air quality, water, and biotic
resources are expected.

Bellefonte.  For Bellefonte units 1 and 2, which
are only partially completed nuclear plants, addi-
tional construction activities would be required in
order to produce tritium.  The impacts of such
construction are described below.

At Bellefonte 1 and 2, all major structures (e.g.,
containment buildings, cooling towers, turbine
buildings, and support facilities) have been con-
structed.  Therefore, construction activities would
largely consist of internal modifications to the
existing structures.  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 soils, and cultural resources.
Because the Draft CLWR EIS assumes that long-
term spent fuel storage would take place at each of
the reactor plants, a dry cask spent fuel storage
facility would eventually be required at Belle-
fonte. The impacts of constructing such a spent
fuel storage facility would be similar to those de-
scribed above for Watts Bar and Sequoyah.

Completing construction of Bellefonte 1 would
have the greatest impact on socioeconomics.
During the peak year of construction (2002), ap-

proximately 4,500 direct jobs would be created.
Approximately 4,500 secondary jobs would also
be created.  The total new jobs (9,000) would
cause the regional economic area unemployment
rate to decrease to approximately 3 percent, from
the current rate of 7.9 percent.  Public finance ex-
penditures/revenues would 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.

If Bellefonte 2 also was selected for completion,
construction activities at Bellefonte 1 and Belle-
fonte 2 would be extended.  The peak year of con-
struction would shift to 2003, but the total number
of direct jobs would be the same.  The effects on
the regional economic area unemployment rate,
housing/rental vacancies, and public finance ex-
penditures/revenues would be the same as for the
construction completion of Bellefonte 1.

Commercial Light-Water Reactor Opera-
tional Impacts

The impacts of tritium production are described
below, first for the operating reactors, then for the
partially completed reactors.

Watts Bar and Sequoyah.  Tritium production
would have minimal or no effect (see Table 2-3)
on land use, visual resources, water use and qual-
ity, air quality, archaeological and historic re-
sources, biotic resources (including threatened and
endangered species), and socioeconomics.  Trit-
ium production could cause some impacts in the
following areas: radiation exposure (worker and
public), spent fuel generation, and low-level ra-
dioactive waste generation.

Tritium production could cause the average an-
nual worker radiation exposure to slightly increase
but the resultant dose would be well within regu-
latory limits of 5,000 millirem per year.  Radiation
exposure to the public from normal operations
also could increase, but would still remain well
within regulatory limits at each of the reactor sites.

As a result of the irradiation process (assuming a
maximum 3,400 targets) additional spent fuel
would be generated at Watts Bar and Sequoyah.
In the average 18-month fuel cycle, spent fuel
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generation would increase from approximately
84 spent fuel assemblies to approximately 144
spent fuel assemblies.  If less than approximately
2,000 targets were irradiated, there would be no
change in the amount of spent fuel produced by
the reactors.  Storing the additional spent fuel is
not expected to result in any discernible impacts.
Radiation exposures would remain below regula-
tory limits for both workers and the public.  There
are no significant impacts from accidents associ-
ated with dry cask spent fuel storage.

Watts Bar and Sequoyah would generate ap-
proximately 0.43 additional cubic meters of low-
level radioactive waste.  Such an increase would
amount to less than 1 percent of the low-level ra-
dioactive waste disposed of at the Barnwell, South
Carolina low-level radioactive waste disposal fa-
cility.

Tritium production could change the potential
risks associated with accidents at Watts Bar and
Sequoyah.  Potential impacts from accidents were
determined using computer modeling.  If a limit-
ing design-basis accident occurred, tritium pro-
duction would increase the individual risk of a
fatal cancer by 7.5×10-9 to an individual living
within 50 miles of Watts Bar.  Statistically, the
limiting design basis accident would create one
additional fatal cancer approximately every
130 million years from tritium production in
Watts Bar.  For an individual living within
50 miles of Sequoyah 1 or 2, if a limiting design-
basis accident occurred, tritium production would
increase the risk of a fatal cancer by 1.2×10-8.
Statistically, the limiting design-basis accident
would create one additional fatal cancer every 83
million years from tritium production in either of
the Sequoyah reactors.  For beyond-design basis
accidents (accidents which have a probability of
occurring approximately once in a million years),
tritium production would not significantly change
the consequences of an accident.  This is due to
the fact that the potential consequences of such an
accident would be dominated by radionuclides
other than tritium.  For these types of accidents,
the additional tritium would produce an estimated
statistical risk of less than 1.0 fatal cancer to the
50-mile population surrounding the plants.

Bellefonte.  Because neither Bellefonte 1 or 2 is
currently operating, the CLWR EIS attributes all
of the environmental impacts of operating these
plants to the tritium production program.  Con-
sequently, environmental impacts would occur
in the following areas:  visual resources, water
use, biotic resources, socioeconomics, radiation
exposure (worker and public), spent fuel gen-
eration, and low-level radioactive waste genera-
tion.  In addition, tritium production would also
change the accident risks associated with these
reactors.

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

During operations, the Bellefonte units would
each utilize less than 0.5 percent of the river
flow from Guntersville Reservoir and would not
cause any adverse impacts to other users.  Dis-
charges from the plants would be treated and
monitored before release and would comply
with National Pollutant Discharge Elimination
System permits.  Impacts to water quality would
be minimal and no standards would be ex-
ceeded.  Operation of either or both of the Belle-
fonte plants for tritium production would have a
small impact on biotic resources, although there
would be some fish losses from cooling water
intake screens.

During operations, approximately 800 direct
jobs would be created at Bellefonte 1 along with
an approximately 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 de-
cline 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.  If Belle-
fonte 2 also were completed, a total of approxi-
mately 1,000 direct jobs would be created, along
with approximately 1,000 indirect jobs.
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Tritium production would result in worker ra-
diation exposures but the resultant doses would
be well within regulatory limits of 5,000 mil-
lirem per year.  Radiation exposures to the pub-
lic from normal operations also would increase
but still remain well within regulatory limits.
The population dose within 50 miles of the plant
would increase from 0 person-rem to approxi-
mately 11 person-rem per year for Bellefonte 1.

Based on producing the maximum amount of
tritium in the average 18 month fuel cycle, spent
fuel generation would increase from 0 spent fuel
assemblies to approximately 141 spent fuel as-
semblies.  The impacts of storing the spent fuel
in a dry cask spent fuel storage facility are the
same as described above for the existing oper-
ating reactor plants.

Tritium production at Bellefonte 1 would gener-
ate approximately 40 cubic meters of low-level
radioactive waste.  This amount of waste would
be a small fraction of the low-level radioactive
waste disposed of at the Barnwell, South, Caro-
lina low-level radioactive waste disposal facility.

Potential impacts from accidents were deter-
mined using computer modeling.  If a limiting
design-basis accident occurred, tritium produc-
tion would increase the individual risk of a fatal
cancer by 4.1×10-9 to an individual living 50
miles of Bellefonte.  Statistically, this means that
one additional fatal cancer would occur ap-
proximately every 240 million years from trit-
ium production at either Bellefonte 1 or 2.  For
beyond-design basis accidents (accidents which
have a probability of occurring approximately
once in a million years), tritium production
would not significantly change the consequences
of an accident.  This is due to the fact that the
potential consequences of such an accident
would be dominated by radionuclides other than
tritium.  For these types of accidents, the addi-
tional tritium would produce a statistical risk of
less than one fatal cancer to the 50 mile popula-
tion surrounding the plants.

Transportation Impacts

The potential impacts of transporting irradiated
material to the Savannah River Site would be
essentially the same for Watts Bar, Sequoyah, or

Bellefonte.  Impacts would be limited to toxic
vehicle emissions and traffic fatalities.  The
transportation risks would be less than one fatal-
ity per year.

Radiological material transportation impacts
could result in routine and accidental deaths.  In
all instances, the risks associated with this mate-
rial would be much less than one fatality per
year.

[Chapter 4, Section 4.1.1.2 modification to the
Draft APT EIS]

Comment L4-03 questioned the information
about potential groundwater activation discussed
in Section 4.1.1.2.  This section has been modi-
fied to clarify the discussion.  The dominant ac-
tivation product generated would be tritium.

Page 4-4, 2nd column, 4th paragraph through 1st

paragraph on page 4-5 are replaced with the
following:

During accelerator operations, some neutrons
could penetrate the accelerator shielding and be
available for absorption by stable (nonradioac-
tive) atoms in the soil and groundwater to form
radioactive atoms.  The expected production of
tritium beneath the facility would be less than
2×10-3 curies per year.  These radioactive at-
oms (tritium) would be expected to migrate
with groundwater, but would take between 50
and 80 years to reach surface water outlets
(Stephenson 1997).  Transport modeling of
these activation products show that ground-
water tritium levels would at all times be be-
low EPA drinking water standards away
from the APT site.  The accelerator tunnel and
target/blanket building shielding would be de-
signed (Fikani 1997) so that the radiation dose
from the calculated tritium concentration in
groundwater, for a hypothetical individual
drinking the APT site groundwater continuously
throughout the year, would be less than one-
eighth of the U.S. Environmental Protection
Agency drinking water standard of 4 millirem
per year.  Dispersion during movement would
produce even lower doses to a real receptor,
therefore, there would be minimal impacts from
the activation of groundwater.
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[Chapter 4, Section 4.1.2.1 modification to the
Draft APT EIS]

The text box in the Draft EIS discussing impacts
from operations to surface water is revised to
clarify the conditions under which a Clean Water
Act Section 316 (a) Demonstration would be re-
quired.

Page 4-5, 2nd column, text box is revised to
contain the following text:

Operation of the APT would result in thermal
discharges from the cooling water system to a
series of pre-cooler ponds and ultimately Par
Pond.  Based on heat dissipation studies (see
Section 4.5.3), low-volume cooling tower dis-
charges would have little or no effect on tem-
peratures in the receiving water bodies.  In
the case of the Once-Through Cooling Water
alternative, however, discharges to the pre-
cooler ponds would be in excess of 100oF.
This could create a situation in which the av-
erage weekly temperature in the receiving
water bodies is greater than 90oF, the
SCDHEC standard for freshwaters.  The
once-through discharge also could be more
than 5oF above ambient temperatures, ex-
ceeding the SCDHEC standard for discharges
to lakes and reservoirs.  DOE could be re-
quired to conduct a Clean Water Act Section
316(a) Demonstration.

Under each cooling water alternative, cesium-
137, trapped in the fine sediments of Par
Pond, could be remobilized.  The Once-
Through Cooling Water alternative could
resuspend the most cesium-137.  Potential
exposures to the public, in either case, would
be small.  Potential health impacts associated
with water pathways are included in the to-
tals reported in Section 4.2.1.

The Department is considering a design
variation for the discharge of cooling water,
bypassing precooler ponds 2 and 5 and dis-
charges directly to Pond C via an existing dis-
charge channel.  Section 4.5.3 in Part D of
this document describes this design variation
and evaluates the potential impacts.

[Chapter 4, Section 4.1.2.2 modifications to
the Draft APT EIS]

Based on evolving design work for the accel-
erator, waterborne source terms have been modi-
fied.  Table 4-1 and 4-2 have been modified to
reflect the revised information.  Although the
source term is higher than estimated in the Draft
EIS, the expected dose to exposed individuals
and the public is still small.

Page 4-6, 2nd column, Table 4-1 and Table 4-2,
page 4-7 are replaced with the following:

Table 4-1.  Estimated annual releases (curies) of
major radionuclides in liquid discharges from
the APT.a

Radionuclide Annual releasesb

Tritium 3,000
Cobalt-60 0.0001
Chromium-51 0.002
Sodium-22 0.001

                                                       
a. Source:  England (1997) and England (1998a).
b. Annual releases will not change significantly with

alternative.

[Chapter 4, Section 4.1.3.3 modifications to
the Draft APT EIS]

Table 4-11 and associated text, which present in-
formation on OSHA-regulated nonradiological
air pollutants at the preferred APT site for a hy-
pothetical worker, are modified to reflect
changes resulting from recalculation of the
maximum concentrations.

Page 4-16, 2nd column, 3rd paragraph and Ta-
ble 4-11, page 4-18, are replaced with the fol-
lowing:

Table 4-11 lists air quality impacts to a hypo-
thetical worker in the vicinity of the APT facili-
ties.  For all the regulated pollutants emitted,
exposures to the nearby worker would be below
permissible exposure levels defined in 29 CFR
Part 1910.100.



Table 4-2.  Average annual doses from radiological and nonradiological constituents discharged in liquid effluents for the preferred configuration,
and percent differences in alternatives to the Preferred alternative.

Percentage difference of results for alternatives

Cooling water system
Accelerator
technology

Feedstock
Material

Radio-
frequency

power
Site

location

Factor Results for preferred
alternative

Once-through
cooling using
river water

Cooling
towers with
groundwater

makeup

K-Reactor
cooling

tower with
river water

makeup
Room

temperature

Lithium-6
aluminum

alloy

Inductive
output tube Alternate

site

Annual MEIa dose from radiological
discharges

0.015 millirem NCb NC NC NC NC NC NC

Annual MEI dose from resuspension
of contaminated sediments

0.0013 millirem +6,150%d NC -60% NC NC NC NC

Total annual MEI dose from liquid
pathways

0.016 millirem +49% NC NC NC NC NC NC

Annual population dose from
radiological discharges

0.42 person-rem NC NC NC NC NC NC NC

Annual population dose from
resuspension of contaminated
sediments

0.0035 person-rem +6,150%f NC -60% NC NC NC NC

Total annual population dose from
liquid pathways

0.42 person-rem +51% NC NC NC NC NC NC

Average annual temperature of liquid
discharges

70°F +18°F g NC NC NC NC NC NC

Maximum annual temperature of
liquid discharges

88°F +14°F NC +1°F NC NC NC NC

Average annual concentration of total
dissolved solids in liquid discharges

190 milligrams per
liter

-67% -99%c NC NC NC NC NC

Average annual concentration of total
solids in liquid discharges

220 milligrams per
liter

-67% -99% NC NC NC NC NC

                                                                                                                                                      

a. MEI - maximally exposed individual.
b. NC = Difference in results between this alternative and the Preferred alternative is less than 5 percent.
c. Results for this alternative are several orders of magnitude less than that for the Preferred alternative, even though the designation “-99%” indicates only two orders of

magnitude difference.
d. 0.081 millirem.
e. 0.096 millirem.
f. 0.22 person-rem.
g. Percent difference not meaningful for temperature.



Table 4-11.  Estimated maximum concentrations at hypothetical worker location (640 meters) from APT operations of nonradiological air pollutants
regulated by OSHA at the preferred APT site (milligrams per cubic meter).a

Percentage difference of results for alternatives

Cooling water system
Accelerator
technology

Feedstock
Material

Radio-
frequency

power Site location

Air emissions
Averaging

timeb
OSHA

standardb

Results for
Preferred

alternative

Once-
through

cooling using
river water

Cooling
towers with
groundwater

makeup

K-Reactor
cooling tower

with river
water makeup

Room
temperature

Lithium-6
aluminum

alloy
Inductive

output tube
Alternate

sited

Oxides of sulfur 8-hour
TWA

13 0.0037 NCc NC NC NC NC NC NC

Total
particulates

8-hour
TWA

15 0.0049 NC NC NC NC -5% NC NC

Particulate
matter (≤10
microns)

8-hour
TWA

5 0.0033 NC NC NC NC NC NC NC

Carbon
monoxide

8-hour
TWA

55 0.060 NC NC NC NC NC NC NC

Oxides of
nitrogen

Ceiling 9 2.4 NC NC NC NC NC NC NC

Lead 8-hour
TWA

0.5 4.4 × 10-6 NC NC NC NC NC NC NC

Beryllium 8-hour
TWA

Ceiling

0.002

0.005

8.4 × 10-7

8.7 × 10-6

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

Mercury Ceiling 0.1 1.1 × 10-5 NC NC NC NC NC NC NC

Ethyl Alcohol 8-hour
TWA

1900 4.5 × 10-5 NC NC NC NC -25% NC NC

                                                       
a. Source:  Hunter (1997).
b. Air pollutants regulated by OSHA under 29 CFR Part 1910.  Averaging values listed are 8-hour time weighted averages (TWA) except those oxides of

nitrogen that are not-to-be exceeded Ceiling Values.  Beryllium has both an 8-hour TWA and a ceiling limit.  Source:  29 CFR Part 1910.100.
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[Chapter 4, Section 4.1.3.4 modifications to
the Draft APT EIS]

Based on evolving design work for the accel-
erator, source terms have been modified.  Sec-
tion 4.1.3.4, Radiological Air Emissions, and
Tables 4-12 and 4-13 have been modified to re-
flect the revised information.  Although the
source term is higher than estimated in the Draft
EIS, the expected dose at the Site boundary is
still small.  In the Draft EIS, radiological dose
was estimated at ground level; the revised cal-
culations in the Final EIS assumes an 80 meter
stack height.

Page 4-19, 2nd column, 9th paragraph through
page 4-22, 1st column, 4th paragraph, including
Tables 4-12 and 4-13, pages 4-20 and 4-21, are
replaced with the following:

After determining the routine emission rates,
DOE used the computer codes MAXIGASP and
POPGASP to estimate radiological doses to the
maximally exposed individual (MEI) and to the
population surrounding the SRS.  MAXIGASP
and POPGASP are both site-specific computer
programs, which means that meteorological pa-
rameters (e.g., wind speed and direction) and
population distribution parameters (e.g., number
of people surrounding the SRS, location of peo-
ple in sectors around the Site) are integrated into
the programs.  Meteorology gathered at the SRS
for the period from 1987 through 1991 (the most
recent validated data set available) was used for
the radiological dispersion model.  Releases
were assumed to occur at a height of 80 me-
ters, corresponding to the stack height.  The
1990 population census database was used to
represent the population that lives within a 50-
mile radius of the center of the SRS.  For the
APT airborne releases, the MEI would be at the
SRS boundary in the north sector.

Although a large number of radionuclides would
be emitted as a result of normal operations, a
few would account for essentially all of the po-
tential dose.  For the Preferred alternative, ra-
diological emissions are expected from the
accelerator building, the target blanket building,
and the Tritium Separation Facility.  The APT
facility is assumed to operate 24 hours a day,

365 days a year.  Sources of radioactive emis-
sions include activated air in the accelerator tun-
nel, which includes radionuclides such as argon-
41 and carbon-11.  A majority of the radionu-
clides emitted come from the target/blanket
building, including some tritium and carbon-11,
and most of the argon-41.  Emissions also can
result from fugitive sources such as minor leaks
in system piping and other process leaks, as well
as maintenance activities which require systems
to be opened.  Projected annual emissions for the
radionuclides that are the major contributors to
dose are presented in Table 4-12.  As can be
seen in Table 4-12, APT operations would
result in the release of tritium in both the
elemental and oxide forms.  Tritium oxide
behaves like water and is easily absorbed into
the human body while only a very small frac-
tion of elemental tritium is absorbed.  There-
fore, when assessing the dose due to tritium,
the effects of elemental tritium are negligible
compared to tritium oxide.  Tritium emissions
would produce the highest impact to the MEI,
accounting for 87 percent of the estimated dose,
followed by argon-41, accounting for
12 percent of the dose.

Table 4-12.  Projected annual radionuclide
emissions from routine operations of the APT
facility (curies).a

Radionuclide Annual emissions

Tritium (oxide) 30,000

Tritium (elemental) 8,600

Carbon-11 250

Argon-41 2,000
                                                       
a. Source:  Shedrow (1997a) and England (1998a).

Table 4-13 presents the calculated maximum
radiological doses from routine operations.  Ac-
cording to these results, the calculated maximum
committed effective dose equivalent to a hypo-
thetical individual at the SRS boundary is
0.037 millirem for each year of operations,
which is well below the annual dose limit of
10 millirem from SRS atmospheric releases.
None of the cooling water configurations con-



Table 4-13.  Annual radiological doses from routine radiological air emissions from the APT.a

Percentage differences of doses for alternatives

Cooling water system
Accelerator
technology

Feedstock
Material

Radio-
frequency

source Site location

Receptor

Doses for
Preferred

alternative

Once-through
cooling using

with river
water

Cooling
towers with
groundwater

makeup

K-Reactor
cooling tower

with river
water makeup

Room
temperature

Lithium-6
aluminum

alloyc
Inductive

output tube Alternate site

MEI dose (millirem) 0.037 NCb NC NC NC NC NC +113%

Population dose (person-
rem)

1.6 NC NC NC NC +7% NC +11%

Worker dose (millirem) 0.17 NC NC NC NC -40%d NC +7%
                                                       
a. Derived from Simpkins (1998).
b. NC = No change; difference in doses between this alternative and the Preferred alternative is less than 5 percent.
c. Includes radiological emissions from operation of the Tritium Extraction Facility.
d. Does not include dose from TEF operation to workers (0.24 millirem) as it is in a different location.
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tribute to the annual dose; likewise, using room
temperature operation or using inductive output
tubes does not affect the dose results.  The use of
lithium-6 feedstock material would necessitate
operation of the Tritium Extraction Facility
which would have additional radiological emis-
sions.  The estimated dose to the MEI for the
Lithium-6 Feedstock Material alternative is
0.041 millirem, of which 34 percent is attribut-
able to the Tritium Extraction Facility.

Tritium is estimated to be the major contributor
to the offsite population dose with a calculated
dose of 1.6 person-rem per year for the preferred
configuration.  The population dose associated
with the use of a lithium-6 feedstock material is
1.8 person-rem with 0.66 person-rem or
38 percent attributable to the Tritium Extraction
Facility in H-Area.

Table 4-13 also lists the onsite worker dose (hy-
pothetical worker 640 meters downwind) re-
sulting from radiological releases.  The
estimated maximum committed effective dose
equivalent to the worker from annual releases is
0.17 millirem for each year of operation.  As
with the MEI dose, using the lithium-6 feedstock
material affects the radiological impacts.  The
dose for the Lithium-6 Feedstock Material alter-
native decreases the dose from the Preferred al-
ternative by 40 percent.  Doses would decrease
under this alternative because the Tritium Ex-
traction Facility is likely to emit less Tritium
oxide than the Tritium Separation Facility (5,000
curies per year versus 9,600 curies per year) and
is farther from the SRS boundary.  In the event
the Tritium Separation and Tritium Extraction
Facilities are consolidated at the APT site, ad-
ministrative controls would limit the curie con-
tent of the facilities.

As with the nonradiological impacts, radiologi-
cal doses from the alternate site would be
slightly greater due to the site's location in rela-
tion to the SRS site boundary.  The calculated
committed effective dose equivalent to the MEI
residing at the SRS boundary is 0.079 millirem
for each year of operation, which is well below
the annual dose limit of 10 millirem from SRS
atmospheric releases (Table 4-13).  The offsite

population does from APT operations at the al-
ternate site would be 1.8 person-rem per year.

For the alternate site, the onsite worker dose
resulting from radiological releases would be
0.18 millirem per year.  This dose is slightly
greater than the dose reported in Table 4-13
because of terrain variations between the two
sites.

None of the alternatives for either the preferred
or alternate site would result in concentrations or
radiological doses that would exceed the regu-
latory limits.  Section 4.2 describes the potential
health effects of these releases on members of
the public and workers for the alternate site.

[Chapter 4, Section 4.1.4 modification to the
Draft APT EIS]

Section 4.1.4 of the Draft EIS evaluated the po-
tential impacts of the construction and operation
of the APT on SRS land use and infrastructure
(e.g., roads, powerlines, and piping).  Text has
been modified to describe the actions DOE could
take if at some time in the future, because of age
and condition, the existing river water system
was found to be inadequate.

Page 4-22, 2nd column, 3rd paragraph replaced
with the following:

Pipeline construction would be required to carry
river water to the preferred site (approximately
18,000 feet); for the alternate site about 24,600
feet.  The groundwater makeup alternative
would require additional land disturbance ac-
tivities to install a well system.

Each alternative cooling water design using
water from the Savannah River would make
use of either the existing river water system
or a new water supply system.  If a new sup-
ply system is required, the new system could
be placed in the existing river water corridor
or the existing system piping could be used as
a sleeve for the new piping.  Prior to installing
any new system elements, DOE would evalu-
ate the potentially affected areas for the pres-
ence of threatened or endangered species,
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archaeological sites, and other sensitive re-
sources.

[Chapter 4, Section 4.1.5 modification to the
Draft APT EIS]

The discussion and definition of Greater-Than-
Class-C (GTCC) Waste in the text box in Sec-
tion 4.1.5 has been modified per comment L3-05
and L4-04 and to reflect current DOE waste
guidance.  The waste designated as GTCC in the
Draft APT EIS will more accurately be referred
to as APT special case or high concentration
waste under evaluation.

Page 4-25, 2nd column, text box is revised to
contain the following:

The Resource Conservation and Recovery Act
(RCRA) is the Federal statute governing the
management of hazardous waste from genera-
tion to disposal.  Hazardous waste includes such
materials as waste solvents, toxic metals, and
industrial process waste products.

The classification of radioactive wastes is based
on the concentration of short- and long-lived
radionuclides.  APT special case or high con-
centration wastes under evaluation contain long-
lived radionuclides and would remain hazard-
ous for an extended period of time.  Classes A
and B include radioactive wastes with concen-
trations of short-lived and perhaps some long-
lived radionuclides.

[Chapter 4, Section 4.1.5 modification to the
Draft APT EIS]

Tables 4-15 and 4-17, page 4-26 and 4-28,
Waste Generation and Treatment, Storage, and
Disposal, respectively of the Draft EIS, and the
associated text have been modified to reflect re-
vised waste generation estimates.  Industrial
wastewater estimates have been added to the re-
vised Table 4-15.  Waste generation estimates
for the design variations can be found in Sec-
tion 4.

Page 4-25, 1st column, 1st paragraph and Ta-
bles 4-15 and 4-16, pages 4-26 and 4-27 are re-
placed with the following:

Construction.  The construction phase would
generate nonhazardous, nonradioactive wastes,
including sanitary solid wastes, construction de-
bris (mixed rubble, metals, plastics), and sani-
tary wastewater.  Table 4-15 lists estimated
maximum annual quantities of waste for con-
struction of the Preferred alternative and com-
pares it with the other alternatives.

Page 4-25, 2nd column, 4th paragraph through
page 4-27, 1st column, 1st paragraph and Ta-
ble 4-17, page 4-18 are replaced with the fol-
lowing:

DOE would manage APT wastes for treatment
and disposal according to waste type, using SRS
and offsite waste treatment, storage, and dis-
posal facilities.  Table 4-17 lists the waste types
and quantities destined for treatment, storage,
and disposal facilities and the subsequent impact
to the facility divided by preferred configuration
and alternative.

[Chapter 4, Section 4.2.12 modifications to the
Draft APT EIS]

Table 4-22 and associated text were revised to
reflect the changes in radioactive source terms
for both waterborne and airborne effluents dis-
cussed earlier in the text.  Although the source
terms and consequences are higher than esti-
mated in the Draft EIS, the expected impacts are
still small.

Page 4-36, 1st column, 4th paragraph and Ta-
ble 4-22, page 4-37 are replaced with the fol-
lowing:

Table 4-22 lists projected health impacts from
routine operation of the APT facilities.  The ta-
ble lists radiological dose information and traffic
information for the preferred configuration; it
also lists changes in the expected impacts for the
alternatives.



Table 4-15.  Waste generation and impacts comparison for preferred configuration and alternatives.a
Percentage differences of waste quantities for alternatives

Cooling
water system

Accelerator
technology

Feedstock
Material

Radio-
frequency

power Site location

Environmental factor
(waste type)

Annual waste quantities
for Preferred alternative

Once-through
cooling using
river water

Cooling
towers with
groundwater

makeup

K-Reactor
cooling tower

with river
water

makeup

Room
temperature

Lithium-6
aluminum

alloy
Inductive

output tube Alternate site

Construction wastesa maximum based on construction schedule

Sanitary solid 560 cubic meters NCb NC NC -9% NC NC NC

Construction debris 30,000 cubic meters NC NC NC NC NC NC NC

Industrial wastewater 3.6 million gallons NC NC NC NC NC NC NC
Sanitary wastewater 1.5 million gallons NC NC NC -9% NC NC NC

Operations waste

Sanitary solid 1,800 metric tons NC NC NC NC NC NC NC

Industrial 3,800 metric tons NC NC NC NC NC NC NC

RCRA hazardous 1.0 cubic meter NC NC NC NC NC NC NC

Radioactive wastewater 140,000 gallons NC NC NC NC NC NC NC

Low-level radioactive wastec 1,400 cubic meters NC NC NC NC +18% NC NC

High concentration low-level
radioactive waste under
evaluation (special case waste)

2.5 cubic meters NC NC NC NC NC NC NC

Mixed wastec 1.0 cubic meter NC NC NC NC -18% NC NC

High concentration mixed waste
under evaluation

12 cubic meters NC NC NC NC +25% NC NC

Sanitary wastewater 3.2 million gallons NC NC NC +5 NC NC NC

Nonradioactive process wastewater 920 million gallons +2,000%d NC NC +37% NC -5% NC

                                                            
a. Sources:  England (1998b,c); DeCamp (1998).
b. NC = Difference in impacts between this alternative and the Preferred alternative is less than 5 percent.
c. Excluding High concentration waste.
d. 19 billion gallons.
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Table 4-17.  Impacts on waste treatment, storage, and disposal facilities for operation of preferred con-
figuration and alternatives.a,b

Waste facilityc

Waste quantity
(Preferred

alternative) Waste typed
Operating
capacity

Impact for
preferred

configuration
Impact for room

temperature

Impact for
Lithium-6
Feedstock
Material

CIF 500 m3/yr Incinerable LLRW,
incinerable MW

9,500 m3/yre,f 5 percent of
capacity

N/Cg N/C

Onsite compactor 75 m3/yr LLRW 1,600 m3/yr 5 percent of
capacity

N/C +24%

E-Area LAW
vault

33,000 m3 totalh LLRW, compacted
LLRW, LLRW ash

31,000 m3/ vaulte 1.1 vault N/C +8%

E-Area ILTV 2,100 m3 totalh LLRW with Tritium 5,300 m3/vaulte 0.4 vault N/C +6%

Storage building 600 m3 totalh MW, MW ash,
high concentration
MW

620 m3/bldg.e 1 building N/C +20%

Three Rivers
Landfill

5,600 metric tons
per year

Sanitary solid, in-
dustrial solid

900 metric tons

per dayi
6.2 days per
year

N/C N/C

Central Sanitary
WTF

3.2 million gal-
lons

Sanitary wastewater 1 million gallons
per day

3.2 days N/C N/C

                                                            
a. Source:  England et al. (1997) and England (1998b,c).
b. Impacts for other alternatives would not vary from the Preferred alternative impacts.
c. Waste facilities:  CIF = Consolidated Incineration Facility; LAW = Low Activity Waste; ILTV = Intermediate Level Tritium

Vaults; WTF = Wastewater Treatment Facility.
d. Waste types:  LLRW = low-level radioactive wastes; MW = mixed waste.
e. Source:  DOE (1995b).
f. All waste considered as solid feed.
g. N/C = difference within 5 percent.
h. 40-year total.
i. Source:  DOE (1995a).

[Chapter 4, Section 4.2.2.4 modification to the
Draft APT EIS]

Section 4.2.2.4, Threatened and Endangered
Species, is revised in response to comments
L2-05 and L2-06.  The analysis has been broad-
ened to provide a more comprehensive assess-
ment of the potential impacts on eagles.

DOE's evaluation of impingement and entrain-
ment of shortnose sturgeon during times of large
cooling water withdrawals in studies conducted
in 1983 and 1990 indicated nominal impacts to
this species.  Consequently, APT operations at
considerably lesser flow would not be expected
to impact the species.  No text changes are in-
cluded.

Page 4-56, 1st column, 3rd paragraph is replaced
with the following:

As noted in Section 3.4.5, bald eagles forage
around Par Pond and the pre-cooler ponds.
When P-Reactor was operational, thermal fish
kills on Pond C attracted bald eagles (Mayer et
al. 1986).  Under the preferred cooling water
alternative, Mechanical-Draft Cooling Towers
with River Water Makeup, fish kills (beyond
those that occur in any natural body of water)
would not be expected.  Operation of the APT
facilities and discharge of cooling water under
the Once-Through Cooling Water alternative
could result in fish kills in Ponds 2 and 5 in late
summer or in other seasons if the accelerator
were restarted after an extended outage.



Table 4-22.  Impacts on public health from normal operation of APT facilities.

Percentage differences of impacts for alternatives

Cooling water system
Accelerator
technology

Feedstock
Material

Radio-
frequency

power Site location

Factor

Impacts for
Preferred

alternative

Once-
through
cooling

using river
water

Cooling
towers with
groundwater

makeup

K-Reactor
cooling tower

with river
water makeup

Room
temperature

Lithium-6
aluminum

alloy
Inductive

output tube Alternate site

Annual radiation dose to MEI from
APT emissions (millirem/year)a,b

0.053 +150% NC NC NC NC NC +97%

Annual radiation dose to MEI from
transportation of radioactive material
(millirem/year)

2.8×10-6 NCc NC NC NC +11% NC NC

Total annual radiation dose to MEI
from APT operations (millirem/year)

0.053 +150% NC NC NC NC NC +97%

Annual radiation dose to population
from APT emissions (person-
rem/year)

2.0 +11% NC NC NC +6% NC +9%

Annual radiation dose to population
from transportation of radioactive
material (person-rem/year)

1.1 NC NC NC NC NC NC NC

Total annual radiation dose to
population from APT operations
(person-rem/year)

3.1 +7% NC NC NC NC NC +6%

Estimated number of cancer fatalities
from annual population dose

0.0016 +7% NC NC NC NC NC +6%

Estimated traffic accident fatalities
per year on roads near SRS

0.12 NC NC NC NC NC NC -18%

                                                       
a. Reported as the sum of the dose from air emissions and liquid emissions, even though the MEI for the two emissions are in different locations.
b. MEI - maximally exposed individual.
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Based on Par Pond studies (DOE 1997), fish in
the pre-cooler ponds are assumed to contain lev-
els of mercury and cesium-137 that are some-
what higher than background.  If thermal fish
kills were to occur in Ponds 2 and 5, bald eagles
would likely feed on the dead fish.  However,
potential harm to bald eagles from ingesting
contaminated fish would be mitigated by the fact
that these fish kills would be infrequent and
would most likely occur in late summer, when
eagles are least likely to be found on the SRS
(SRI 1998).

Further, eagles foraging in the area would be
feeding on dead, dying, and living fish from the
pre-cooler ponds and Par Pond even in the ab-
sence of large-scale thermal fish kills. As a re-
sult, thermal kills would simply reduce the
energy costs of capturing these fish.  It’s not
clear that significantly more contaminated prey
would be consumed.  Eagles are known to gorge
and fast, depending on the availability of food
(Stalmaster 1987), thus gorging on easily ob-
tainable dead fish might simply mean eating less
contaminated fish in ensuing days than would
have been consumed under normal circum-
stances.

An Ecological Risk Assessment (DOE 1997)
examined potential risks to bald eagles from
contaminants (mercury and radionuclides) in Par
Pond fish and found a moderate level of risk
from mercury, if a number of conservative as-
sumptions were made.  The risk assessment as-
sumed that an eagle would:  (1) forage on Par
Pond year-round, (2) feed exclusively on Par
Pond fish (bass) containing the maximum meas-
ured concentration of mercury, and (3) absorb
100 percent of the mercury ingested with fish.
Using more realistic assumptions (an eagle is
present for nine months and eats fish containing
the average measured concentration of mercury),
the risk assessment concluded that “it is unlikely
that mercury in Par Pond fish poses a significant
potential risk to the bald eagle.”  Similarly, the
risk assessment concluded that the potential
ecological risks to avian predators (specifically
the bald eagle) from radiological contaminants
in Par Pond “can be considered to be very
small.”

[Chapter 4, Section 4.4.2.5 modification to the
Draft APT EIS]

The discussion of human health impacts associ-
ated with electricity generation, page 4-74, 2nd

Column, contained a typographical error which
results in a much higher potential health risk
than is actually the case.  The Draft EIS reported
a “death from coal-fired electricity generation”
coefficient of 100 deaths per gigawatt hour.  The
coefficient should be 100 deaths per gigawatt
year.

Page 4-74, 2nd column, 2nd paragraph, lines 16
through 28 are replaced with the following:

Applying the result of previous studies con-
ducted in the United States (which suggest that
70,000 persons die prematurely through air pol-
lution), and assuming that one-third arise from
coal-fired electricity generation, produces a co-
efficient of 100 deaths per gigawatt year (Wil-
son 1996).  The health effects from the operation
of a gas-fired facility would be less because the
gaseous and particulate emissions would be
much less than those from a coal-fired plant.
The Polk EIS (EPA 1994) discusses health ef-
fects associated with natural-gas-fired turbines.

Chapter 5.  Modifications –
Cumulative Impacts

[Chapter 5 modifications to the Draft APT
EIS]

Chapter 5, Cumulative Impacts, has been modi-
fied to reflect changes noted elsewhere in this
document and includes potential new missions at
the Savannah River Site, management of scrub
alloys currently stored at the Rocky Flats Site
and surplus plutonium disposition.  It also re-
moves the impacts associated with the River
Water System to reflect the recent Record of De-
cision. Certain other enhancements to Chapter 5
of the Draft APT EIS have also been made in ac-
cordance with a handbook recently prepared by
the Council on Environmental Quality providing
guidance on the preparation of cumulative im-
pacts assessments.  The following text modifies
the introduction to cumulative impacts starting
on page 5-1 of the Draft APT EIS.
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Page 5-1, 1st column, 1st paragraph through page
5-2, 1st column, last bullet is replaced with the
following:

The Council on Environmental Quality (CEQ)
regulations that implement the procedural provi-
sions of the National Environmental Policy Act
(NEPA) define cumulative effects as impacts on
the environment that result from the addition of
the incremental impact of the action to other
past, present, and reasonably foreseeable future
actions regardless of what agency (Federal or
non-Federal) or person undertakes the actions
(40 CFR Part 1508.7).  The U.S. Department of
Energy (DOE) based the cumulative impacts
analysis in this chapter on actions associated
with the construction and operation of a linear
accelerator to produce tritium at the Savannah
River Site (SRS), other actions associated with
onsite activities, and offsite activities with the
potential to cause cumulative environmental
impacts.

Based on the examination of the potential di-
rect and indirect impacts of APT actions cou-
pled with other actions in the region, DOE
determined that the cumulative impacts asso-
ciated with the following disciplines are the
most significant:  (1) public and worker health,
(2) air resources, (3) water resources, (4) waste
generation, (5) utilities and energy consumption,
(6) ecological resources, and (7) socioeconomics
resources.

The cumulative impacts of past actions have
either passed through the environment or are
captured in existing baseline information.
For example, Par Pond contamination levels
exist due to past reactor operations.  The po-
tential impact of resuspending cesium due to
APT water discharges is an incremental im-
pact added to impacts associated with past
operations.

Cumulative impact assessment is based on
both geographic (spatial) and time (temporal)
considerations.  As mentioned above, past
impacts are captured in the existing environ-
mental baseline.  Geographic boundaries vary
by discipline depending upon the time an ef-
fect remains in the environment, the extent to

which the effect can migrate, and the magni-
tude of the potential impact.  Based on these
factors, DOE has determined that for impacts
to air, water, and waste generation, a 50-mile
radius surrounding SRS is the potential im-
pact zone.  For water releases, the down-
stream population that uses the Savannah
River as its source for drinking water is in-
cluded in the project impact zone.  The proj-
ect impact zone for socioeconomic resources
is a six county region in South Carolina and
Georgia where approximately 90 percent of
the SRS workforce lives:  Aiken, Allendale,
Bamberg, and Barnwell Counties in South
Carolina, and Columbia and Richmond
Counties in Georgia.

Nuclear facilities within a 50-mile radius of
SRS include Georgia Power Company’s
Vogtle Electric Generating Plant across the
Savannah River from SRS; Chem-Nuclear
Services, Inc., a commercial low-level waste
burial site just east of SRS; and Starment
CMI, Inc. (formerly Carolina Metals, Inc.).
Radiological impacts from the operation of
the Vogtle Electric Generating Plant, a two-
unit commercial nuclear power plant are
minimal, but DOE has factored them into the
analysis.  The South Carolina Department of
Health and Environmental Control Annual
Report indicates that operation of the Chem-
Nuclear Services facility and the Starment
CMI facility do not noticeably impact radia-
tion levels in air or liquid pathways in the vi-
cinity of the SRS.  Therefore, they are not
included in this assessment.

The counties surrounding SRS have numer-
ous existing (e.g. generating stations, textile
mills, paper product mills, and manufactur-
ing facilities) and planned (e.g., Bridgestone
Tire and Hankook Polyester) industrial facili-
ties with permitted, or to be permitted, air
emissions and discharges to surface waters.
Because of the distance between the SRS and
the private industrial facilities there is little
opportunity for interactions of plant emis-
sions, and no notable cumulative impact or
air or water quality.  Construction and opera-
tion of Bridgestone Tire and Hankook Polyes-



DOE/EIS-0270
Final, March 1999 Modifications to the Draft APT EIS

C-55

ter could have some effect, cumulatively, on
regional employment.

DOE has also evaluated the impacts from its
own existing and future actions by examining
impacts to resources and the human envi-
ronment as described in Section 1.6.  The
analysis is based on information contained in
the referenced documents for pertinent ac-
tions which are occurring, or could occur, at
the SRS:

• Savannah River Site Spent Nuclear Fuel
Management Environmental Impact State-
ment (61 FR 69085).  Although a Notice of
Intent has been prepared, this EIS has not
yet been issued.  Information used in this
chapter is based on maximum values utiliz-
ing preliminary report data (Young 1997).
The proposed action of this EIS is to provide
additional capability at SRS to receive and
prepare spent nuclear fuel for ultimate dis-
posal at a Federal geologic repository.  Spe-
cific actions needed to accomplish this
include construction and operation of a
Treatment and Storage Facility, a Treatment
Facility, and additional dry storage capacity.

• Defense Waste Processing Facility Supple-
mental Environmental Impact Statement
(DOE 1994a).  The selected alternative in
the Record of Decision (ROD) is the com-
pletion and operation of the Defense
Waste Processing Facility to immobilize
high-level radioactive waste at the SRS.
The facility is currently in operation.

• Savannah River Site Waste Management
Final Environmental Impact Statement
(DOE 1995a).  The selected alternative in
the ROD involves the treatment and minimi-
zation of radioactive and hazardous wastes
at the SRS.

• Programmatic Environmental Impact
Statement for Tritium Supply and Recycling
(DOE 1995b).  DOE’s decision is either to
pursue the purchase of an existing commer-
cial nuclear reactor or irradiation services, or
to build an accelerator to produce tritium.
DOE selected the SRS as the location for an

accelerator, if it decides to build one.  In ad-
dition, DOE would upgrade the tritium recy-
cling facilities to support either option.
However, these issues are addressed sepa-
rately in the following discussion on the
Environment Assessment for the Tritium
Facility Modernization and Consolidation
Project at the Savannah River Site (DOE
1997c).  This document has also summa-
rized in Part C, Chapter 4, Section 4.0
modifications to the Draft APT EIS the
potential on-site and off-site impacts asso-
ciated with producing tritium at a com-
mercial reactor site.  As noted previously,
the No Action alternative for this EIS is
the commercial light-water reactor track.
Consequently, the SRS impacts for No
Action would include construction and
operation of the tritium extraction facility
(TEF), transport of material to the SRS,
and impacts associated with reactor op-
erations.  The cumulative impacts of con-
structing and operating the TEF is
captured in this document.  The cumula-
tive impacts of reactor operations are
presented in the Draft CLWR EIS (DOE
1998b).

• Environmental Impact Statement – Interim
Management of Nuclear Materials (DOE
1995c).  DOE is implementing the selected
scenarios for most of the nuclear materi-
als discussed in that EIS with the excep-
tion of the “comparative management
scenario” alternatives for H-Canyon Plu-
tonium-239 solutions (process to metal),
Mark-16 and –22 fuels (process and stor-
age for vitrification in the Defense Waste
Processing Facility), and other aluminum-
clad fuel targets (processing and storage
for vitrification).

• Disposition of Surplus Highly Enriched
Uranium Final Environmental Impact
Statement (DOE 1996).  The cumulative im-
pacts analysis incorporates the Maximum
Commercial Use-Blending Disposition at
SRS Alternative.

• Construction and Operation of a Tritium
Extraction Facility at the Savannah River
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Site Draft Environmental Impact State-
ment (DOE 1998a).  The cumulative im-
pact analysis is based upon information in
the Draft TEF EIS. For purposes of this
document, the potential impacts associ-
ated with the Tritium Extraction Facility
also would be factored in the No Action
alternative impacts for the APT.

• Draft Environmental Impact Statement on
Management of Certain Residues and
Scrub Alloy Stored at the Rocky Flats En-
vironmental Technology Site (DOE 1997b).
If material separation is conducted at the
SRS, it would be done utilizing a chemical
process in F and H Canyons.  Any pluto-
nium resulting from separation processes
would be placed in safe and secure stor-
age pending disposition.

• Environmental Assessment for the Tritium
Facility Modernization and Consolidation
Project at the Savannah River Site (DOE
1997c).  This environmental assessment
addresses the potential impacts of con-
solidating the tritium activities currently
performed in Building 232-H into the
newer Building 234-H.  Tritium extrac-
tion functions would be transferred to
TEF, 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 this cumulative
impacts analysis.

• Surplus Plutonium Disposition Environ-
mental Impact Statement (DOE 1998b).
This EIS analyzes the activities necessary
to implement DOE’s disposition strategy
for site surplus plutonium.  SRS is the
preferred site for a mixed-oxide fuel pro-
duction facility.

[Chapter 5, Section 5.1 modifications to the
Draft APT EIS]

The estimated cumulative radiological doses to
human receptors from exposure to waterborne
sources downstream from the SRS has been up-
dated pursuant to the modifications presented
elsewhere in this document.  Additionally, in-
formation has been added to Table 5-1, page 5-3
of the Draft APT EIS, to include the potential
impacts associated with the Rocky Flats scrub
alloy and surplus plutonium disposition, and to
remove the impacts associated with the River
Water System.  The ROD for the River Water
EIS selected the No Action alternative.  Conse-
quently, the Department is maintaining L-Lake
levels and the potential impacts identified with
allowing lake levels to decline will not occur.

Page 5-2, 2nd column, 3rd and 4th paragraphs, and
Table 5-1 on page 5-3 are replaced with the fol-
lowing:

Table 5-1 summarizes the estimated cumulative
radiological doses to human receptors from ex-
posure to waterborne sources downstream from
the SRS.  Liquid effluents from the Site could
contain small quantities of radionuclides that
would be released to SRS streams that are
tributaries of the Savannah River.  The exposure
pathways considered in this analysis included
drinking water, fish ingestion, shoreline expo-
sure, swimming, and boating.  As discussed in
Section 4.1.2, the Preferred alternative would
result in an annual radiological dose of 0.000015
rem (or 0.015 millirem) to the maximally ex-
posed individual at the SRS boundary from liq-
uid releases.

The estimated cumulative dose from all SRS
activities to the maximally exposed member of
the public from liquid releases would be 0.00029
rem (or 0.29 millirem) per year, well below the
regulatory standard of 4 millirem per year (40
CFR Part 141).  Adding the population doses
associated with current and projected SRS ac-
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Table 5-1.  Estimated average annual cumulative radiological doses and resulting health effects to offsite
population from liquid releases.

Offsite population

Maximally exposed
individual 50-mile population

Activity Dosea
Fatal cancer

riskb
Collective

dosec
Latent cancer

fatalitiesd

Accelerator Production of Tritium 1.5×10-5 8.2×10-9 0.42 2.1×10-4

Tritium Extraction Facilitye 0 0 0 0

Defense Waste Processing Facilityg 0 0 0 0

Plant Vogtleh 5.4×10-5 2.7×10-8 0.0025 1.3×10-6

Surplus HEU dispositioni 0 0 0 0

Interim Management of Nuclear Materialsk 2.4×10-5 1.2×10-8 0.09 4.5×10-5

Management of Spent Nuclear Fueln 5.7×10-5 2.9×10-8 0.19 9.5×10-5

1995 SRS practicesm 1.4×10-4 7.0×10-8 2.2 1.1×10-3

Rocky Flats Pu Residueo 0 0  0 0

Surplus Plutonium Dispositionp 0 0 0 0

Total 2.9×10-4 1.5×10-7 2.9 1.4×10-3

                                                            
a. Dose in rem.
b. Probability of fatal cancer.
c. Dose in person-rem.
d. Incidence of excess fatal cancers.
e. Source:  DOE (1998a).
f. Deleted
g. Source:  DOE (1994a).
h. Source:  NRC (1996).
i. Source:  DOE (1996a); HEU = highly enriched ura-

nium.

j. Deleted
k. Source:  DOE (1995c).
l. Deleted.
m. Source:  Arnett and Mamatey (1996).
n. Source:  Young (1997), maximum of options.
o. Source:  DOE (1997b).
p. Source:  DOE (1998b).

tivities would yield a cumulative annual dose of
2.9 person-rem from liquid sources.  This trans-
lates into 0.0014 latent cancer fatality for each
year of exposure of the 620,000-person popula-
tion living within a 50-mile radius of the SRS.

 [Chapter 5, Section 5.2 modifications to the
Draft APT EIS]

The estimated cumulative concentrations of non-
radiological air pollutants have been updated
pursuant to the modifications presented else-
where in this document.  Additionally, informa-
tion has been added to Table 5-2 and text
modified the Draft APT EIS, to include the po-
tential impacts associated with the Rocky Flats
scrub alloy and surplus plutonium disposition,
and to remove the impacts associated with the
River Water System.

Page 5-3, 2nd column, 1st paragraph and Ta-
ble 5-2 on page 5-4 are replaced with the fol-
lowing:

Table 5-2 compares the cumulative concentra-
tions of nonradiological air pollutants from the
SRS to Federal and state regulatory standards.
The listed values are the maximum modeled
concentrations that could occur at ground level
at the Site boundary.  The data demonstrates that
total estimated concentrations of nonradiological
air pollutants from the SRS, including the con-
tributions from the SRS as a whole and in-
cluding APT, would be below the regulatory
standards at the Site boundary.



Table 5-2.  Estimated maximum nonradiological cumulative ground-level concentrations of criteria and toxic pollutants (micrograms per cubic
meter) at SRS boundary.

Pollutant

Carbon
monoxide

Carbon
monoxide

Nitrogen
oxides

Sulfur
dioxide

Sulfur
dioxide

Sulfur
dioxide

Particulate
matter

(<10 microns)

Particulate
matter

(<10 microns)

Total
supended
particles

Averaging time 1 hr 8 hr Annual 3 hr 24 hr Annual 24 hr Annual Annual

Waste Managementa 31 27 0.79 3.8 0.81 0.05 4.6 0.1 2.0

Interim Management of Nuclear
Materialsb

47 11 1.7 0.027 0.0061 0.00038

Surplus HEU dispositionc 0.14 0.07 0.01 0.71 0.32 0.02 <0.01 <0.01 0.05

SRS baselined 5,000 630 8.8 690 220 16 81 4.8 43

Management of Spent Nuclear Fuele 9.8 1.3 3.4 0.98 0.13 0.02 0.13 0.02 0.02

Tritium Supply and Recyclingf 0.8 0.4 0.1 3.8 1.7 0.1 0.4 0.02 <0.01

Tritium Extraction Facilityd 3.6 0.45 0.0055 0.088 0.001 0.00009 0.01 0.00009 0.00016

Rocky Flats Pu Residueg NA NA NA NA NA NA NA NA NA

Accelerator Production of Tritium 6.1 0.76 0.0091 0.13 0.016 0.00014 0.016 0.0003 0.00057

Surplus Plutonium Dispositionh 1.3 0.34 0.041 2.8 1.1 0.078 0.042 0.0026 0.0026

Total 5,100 670 15 700 220 16 86 4.9 45

Regulatory standard 40,000 10,000 100 1,300 365 80 150 50 75

Percent of standard 13 6.7 15 54 60 21 57 9.9 61

                                                       
a. Source:  DOE (1995a).
b. Source:  DOE (1995c).
c. Source:  DOE (1996a); HEU-highly enriched uranium.
d. Source:  DOE (1998a).
e. Source:  Young (1997).
f. Source:  DOE (1995b).
g. Source:  DOE (1997b).
h. Source:  DOE (1998b).
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[Chapter 5, Section 5.2 modification to the
Draft APT EIS]

The estimated cumulative radiological doses
have been updated pursuant to the modifications
presented elsewhere in this document.  Addi-
tionally, text has been modified and information
has been added to Table 5-3 of the Draft APT
EIS, to include the potential impacts associated
with the Rocky Flats scrub alloy and surplus
plutonium disposition, and to remove the im-
pacts associated with the River Water System.

Page 5-4, 1st column, sentences 1 and 2 and Ta-
ble 5-3 on page 5-5 have been replaced with the
following:

DOE also evaluated the cumulative impacts of
airborne radioactive releases in terms of dose to
a maximally exposed individual at the SRS
boundary.  Table 5-3 lists the results of this
analysis, using 1995 emissions (1992 for Plant
Vogtle) as the SRS baseline.

[Chapter 5, Section 5.2 modification to the
Draft APT EIS]

Two commenters, M1-03 and M1-10, expressed
concern over the electricity required to operate
the APT, the consequent use of fossil fuels, and
the possible contribution to the greenhouse ef-
fect.  As noted in the response, a discussion of
the greenhouse effect has been added to end of
Section 5.2 of the Draft APT EIS.

Page 5-4, 2nd column, after 1st paragraph insert
the following:

In addition to these airborne releases, the gen-
eration of electricity to power the APT project
would result in the release of greenhouse gases
from the combustion of fossil fuels.  It is esti-
mated that the additional carbon dioxide re-
leased from power generation for APT would
raise the total emissions for the United States by
less than 0.07 percent and globally by less than
0.015 percent for all electricity alternatives ana-
lyzed.

[Chapter 5, Section 5.2 modification to the
Draft APT EIS]

The estimated cumulative volumes of all classi-
fications of waste that could be generated at the
SRS have been updated pursuant to the modifi-
cations presented elsewhere in this document.
Additionally, information has been added to Ta-
ble 5-4 of the Draft APT EIS, to include the po-
tential impacts associated with the Rocky Flats
scrub alloy and surplus plutonium disposition.

Page 5-4, 2nd column, 2nd paragraph through
page 5-6, 1st column, 1st paragraph and Table 5-4
on page 5-5 replaced with the following:

Table 5-4 lists cumulative volumes of high-
level, low-level, transuranic, hazardous, and
mixed wastes that the SRS would generate.  The
values are based on the SRS 30-year expected
waste forecast (WSRC 1994).  It also lists waste
forecasts for the APT Preferred alternative.  The
30-year waste forecast is based on operations
waste forecasted for existing generators and the
following assumptions:  secondary waste from
the Defense Waste Processing Facility, In-Tank
Precipitation, and Extended Sludge Processing
operations addressed in the DWPF EIS (DOE
1994a); high-level waste volumes based on the
selected option for the F-Canyon Plutonium
Solutions EIS (DOE 1994b) and the Interim
Management of Nuclear Materials EIS (DOE
1995c); some investigation-derived wastes han-
dled as hazardous waste in compliance with the
Resource Conservation and Recovery Act; purge
water from well sampling handled as hazardous
waste, and continued receipt of small amounts of
low-level waste from other DOE facilities and
Naval nuclear operations.  Waste generated from
decontamination and decommissioning and
planned environmental restoration projects are
not included in the operations waste forecast.

The estimated quantity of waste from operations
in this forecast during the next 30 years would
be 600,000 cubic meters.  In addition, waste as-
sociated with environmental restoration and de-
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Table 5-3.  Estimated average annual cumulative radiological doses and resulting health effects to offsite
population from airborne releases.

Offsite population

Maximally exposed individual 50-mile population

Activity Dosea
Fatal cancer

riskb
Collective do-

sec
Latent cancer

fatalitiesd

Accelerator Production of Tritium 3.7×10-5 1.9×10-8 1.6 8.0×10-4

Tritium Extraction Facilitye 2.0×10-5 1.0×10-8 0.77 3.9×10-4

Defense Waste Processing Facilityg 1.0×10-6 5.0×10-10 0.071 3.6×10-6

Plant Vogtleh 5.4×10-7 2.7×10-10 0.042 2.1×10-5

Surplus HEU dispositioni 2.5×10-6 1.3×10-9 0.16 8.0×10-5

Interim Management of Nuclear Materialsk 9.7×10-4 4.9×10-7 40 0.02

Management of Spent Nuclear Fueln 1.5×10-5 7.5×10-9 0.56 2.8×10-4

1995 SRS activitiesm 5.0×10-5 2.5×10-8 2.8 0.0014

Rocky Flats Pu Residueo 5.7×10-7 2.8×10-10 0.0062 3.1×10-6

Surplus Plutonium Dispositionp 4.0×10-6 2.0×10-9 1.6 8.0×10-4

Total 1.1×10-3 5.5×10-7 48 0.024
                                                            
a. Dose in rem. j. Deleted.
b. Probability of fatal cancer. k. Source:  DOE (1995c).
c. Dose in person-rem. l. Deleted.
d. Incidence of excess fatal cancers. m. Source:  Arnett and Mamatey (1996).
e. Source:  DOE (1998a). n. Source:  Young (1997, maximum of options.
f. Source:  DOE (1995a). o. Source:  DOE (1997b).
g. Source:  DOE (1994a). p. Source:  DOE (1998b).
h. Source:  NRC (1996).
i. Source:  DOE (1996a); HEU = highly enriched uranium.

Table 5-4.  Estimated cumulative waste generation from SRS (cubic meters).

High-level Low-level
Hazardous/

mixed Transuranic Total

Waste Managementa 150,000 340,000 90,000 18,000 600,000

Tritium Extraction Facilityb 0 9,300 130 0 9,500

Surplus HEU dispositiond 0 2,900 4,000 0 7,000

Rocky Flats Pu Residuee 32 200 0 300 530

Management of Spent Nuclear Fuelf 11,000 140,000 270 3,700 150,000

Accelerator Production of Tritium 0 42,000 390 0 42,000

Surplus Plutonium Dispositiong 0 150 37 160 350

D&D wastesh,i 0 100,000 310 0 100,310

Total 160,000 530,000 95,000 22,000 1,500,000
                                                                           
a. Source:  DOE (1995a). f. Source:  Young (1997b).
b. Source:  DOE (1998a). g.  Source:  DOE (1998b).
c. Deleted. h. Decontamination and decommissioning (including
d. Source:  DOE (1996a); HEU = highly enriched uranium. environmental restoration.
e. Source:  DOE (1997). i. Source:  England et al. (1997).
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contamination and decommissioning activities
would have a 30-year expected forecast of
100,310 cubic meters (England et al. 1997).
Therefore, the total amount of waste from SRS
activities (exclusive of APT operation) is esti-
mated to be approximately 1,300,000 cubic me-
ters.

[Chapter 5, Section 5.4 modification to the
Draft APT EIS]

The estimated cumulative consumption of elec-
tricity from activities at the SRS has been up-
dated pursuant to the modifications presented
elsewhere in this document.  Additionally, in-
formation has been added to Table 5-5 of the
Draft APT EIS, to include the potential impacts
associated with the Rocky Flats scrub alloy and
surplus plutonium disposition, and to remove the
impacts associated with the River Water System.
Table 5-5a has been added to summarize the
projected environmental impacts from the gen-
eration of this electricity.

Page 5-7, Table 5-5 is replaced with the follow-
ing table as called out on page 5-6, 2nd column,
3rd paragraph and Table 5-5a is added:

Table 5-5 lists the cumulative consumption of
electricity from activities at the SRS.  The values
are based on annual consumption estimates.  Of
the SRS activities, accelerator production of
tritium would place the largest demand on elec-
tricity resources.

Table 5-5a lists the projected environmental im-
pacts from the generation of electricity required
for the SRS activities listed in Table 5-5.

[Chapter 5, Section 5.5 modification to the
Draft APT EIS]

The estimated cumulative radiological health ef-
fects of routine SRS operations has been updated
pursuant to the modifications presented else-
where in this document.  Additionally, informa-
tion has been added to Table 5-6 of the Draft
APT EIS, to include the potential impacts asso-
ciated with the Rocky Flats scrub alloy and sur-
plus plutonium disposition, and to remove the
impacts associated with the River Water System.

Page 5-9, Table 5-6 is replaced with the follow-
ing table as called out on page 5-8, 1st column,
2nd paragraph:

Table 5-6 summarizes the cumulative radiologi-
cal health effects of routine SRS operations
based on 1995 data and proposed DOE actions.
The EISs listed in this table describe the impacts
resulting from proposed DOE actions.  In addi-
tion to estimated radiological doses to the hy-
pothetical maximally exposed individual and the
offsite population, Table 5-6 lists potential latent
cancer fatalities for the public and workers due
to exposure to radiation.  These data demon-
strate that operation of APT will minimally in-
crease cumulative radiation doses to the public
and onsite workers.

[Chapter 5, Section 5.7 modifications to the
Draft APT EIS]

Since the issuance of the Draft APT EIS, two
additional reasonably foreseeable actions have
been identified for the Savannah River Site.
SRS has been identified as the preferred site for
the disposition of surplus plutonium and is one
of the alternative sites for the disposition of
Rocky Flats plutonium and scrub alloy.  The text
in Section 5.7 and Table 5-7 have been modified
to incorporate associated employment levels.

Page 5-10, 1st column, 2nd paragraph through 2nd

column, 2nd paragraph and Table 5-7 on
page 5-11 are replaced with the following:

Table 5-7 summarizes the estimated cumulative
regional economic and population changes from
construction and operation of the APT facility
(Preferred alternative), a potential $200 million
Treatment and Storage Facility that DOE could
build at the SRS to manage spent nuclear fuel
(Young 1997), the processing of Rocky Flats
scrub alloy, the construction and operation of
mixed-oxide processing facility, and the con-
struction and operation in Aiken County of a
$435 million tire factory by Bridgestone-
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Table 5-5.  Estimated average annual cumulative electrical consumption.

Activity
Electricity consumption

(megawatt-hours)

Accelerator Production of Tritium 3,100,000

Tritium Extraction Facilitya 21,000

Defense Waste Processing Facilityb 32,000

Surplus HEU dispositionc 5,000

Tritium supply and recyclingd 24,000

Interim Management of Nuclear Materialse 140,000

Waste Management N/Af

1993 SRS usageh 660,000

Management of Spent Nuclear Fueli 24,000

Rocky Flats Pu Residue N/Aj

Surplus Plutonium Dispositionk 38,000

Total 4,000,000
                                                            
a. Source:  DOE (1998sa).
b. Source:  DOE (1994a).
c. Source:  DOE (1996); HEU = highly enriched uranium.
d. Source:  DOE (1995b); includes recycling upgrades only.
e. Source:  DOE (1995c).
f. Not available in Waste Management EIS.
g. Deleted.
h. Source:  DOE (1995e).
i. Source:  Young (1997).
j. Source:  DOE (1997b), information not available on annual basis.  However, maximum value of options at SRS is

7,200 MWh spread over a multi-year processing campaign.
k. Source:  DOE (1998b).

Table 5-5a.  Environmental impacts from electricity generation required for SRS projected activities.
Factor Value

Air emissions (pounds per year)

Carbon dioxide 8,900,000,000

Sulfur oxides as SO2 2,800,000

Nitrogen oxides as NO2 10,000,000

Volatile organic compounds 2,700,000

Carbon monoxide 8,600,000

Particulate matter (PM10) 1,800,000

Radioactive emissions (curies) 2,600

Water consumption (acre-feet) 2,700

Liquid radioactive effluent (curies) 25,000

Solid waste (pounds per year)

Ash 41,000,000

Total metals 400,000

Nuclear solid waste 13,000

Additional land use (acres) N/A

Construction employees (work-years) N/A

Operations (employees per year) 290
                                                            
N/A = Not applicable.



Table 5-6.  Estimated average annual cumulative radiological doses and resulting health effects to offsite population and facility workers.
Maximally exposed individual Offsite populationa Workers

Activity

Dose from
airborne
releasesb

Dose from
liquid

releasesb Total Doseb
Fatal Cancer

riskc

Collective
dose from
airborne
releasesd

Collective
dose from

liquid
releasesd

Total
collective

dosed

Latent
cancer

fatalitiese
Collective

dosed

Latent
cancer

fatalitiese

Management of Spent Nuclear

Fuelf
1.5×10-5 5.7×10-5 7.2×10-5 3.6×10-8 0.56 0.19 0.75 3.8×10-4 55 0.022

Defense Waste Processing

Facilityh

1.0×10-6 0 1.0×10-6 5.0×10-10 0.071 0 0.071 3.6×10-5 120 0.048

Surplus HEU Dispositioni 2.5×10-6 0 2.5×10-6 1.3×10-9 0.16 0 0.16 8.0×10-5 11 0.0044

Interim Mgmt of Nuclear

Materialsk

9.7×10-4 2.4×10-5 9.9×10-4 5.0×10-7 40 0.09 40 0.02 127 0.051

Plant Vogtlem 5.4×10-7 5.4×10-5 5.5×10-5 2.7×10-8 0.042 0.0025 0.045 2.2×10-5 NA NA

1995 SRS Activitiesn 5.0×10-5 1.4×10-4 1.9×10-4 9.5×10-8 2.8 2.2 5.0 0.0025 160 0.64

Tritium Extraction Facilityo 2.0×10-5 0 2.0×10-5 1.0×10-8 0.77 0 0.77 3.9×10-4 4 1.6×10-3

Accelerator Production of Tritium 3.7×10-5 1.5×10-5 5.3×10-5 2.7×10-8 1.6 0.42 2.0 0.0010 88 3.5×10-2

Rocky Flats Pu Residuep 5.7×10-7 0 5.7×10-7 2.8×10-10 0.0062 0 0.0062 3.1×10-6 7.6 0.003

Surplus Plutonium Dispositionq 4.0×10-6 0 4.0×10-6 2.0×10-9 1.6 0 1.6 0.0008 561 0.22

Total 1.1×10-3 2.9×10-4 1.4×10-3 7.0×10-7 48 2.9 51 0.025 1,134 1.0
                                                                                                                                                      

a. Collective dose to the 50-mile (80-kilometer) population for atmospheric releases and to the downstream users of the Savannah River for liquid releases.
b. Dose in rem.
c. Probability of fatal cancer.
d. Dose in person-rem.
e. Incidence of excess fatal cancers.
f. Source:  Maximum of options Young (1997).
g. Deleted.
h. Source:  DOE (1994a).
i. Source:  DOE (1996a); HEU = highly enriched uranium.
j. Deleted.
k. Source:  DOE (1995c).
l. Deleted.
m. Source:  NRC (1996).
n. Source:  Arnett and Mamatey (1996).
o. Source:  DOE (1998a).
p. Source:  DOE (1997b).
q. Source:  DOE (1998b).
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Table 5-7.  Cumulative economic and population measures.a

Year
Total

employment Population
Personal
incomeb

Gross regional
productb

State and local
government

expendituresb

1 93 26 2.8 4.4 0.0
2 1,422 447 43.5 74.5 1.3
3 3,191 1,489 99.6 181.7 4.6
4 4,936 2,931 1,43.1 275.2 9.2
5 5,593 4,036 1,27.6 249.7 12.8
6 5,692 4,758 1,25.4 246.5 15.4
7 3,996 5,292 1,22.2 242.1 17.3
8 3,162 5,613 1,14.4 234.5 18.7
9 2,767 5,752 1,06.8 237.4 19.3
10 4,992 5,761 1,02.0 244.8 19.6
11 4,815 5,672 97.7 244.0 19.5
12 4,815 5,554 97.9 247.3 19.2
13 4,822 5,449 98.6 250.3 19.0
14 4,869 5,370 100.8 257.3 19.0
15 4,914 5,318 103.1 264.1 18.9
16 4,955 5,276 105.1 270.7 18.9
17 4,999 5,245 107.4 277.6 19.0
18 5,044 5,224 109.9 284.9 19.0
19 5,038 5,208 112.4 291.8 19.0
20 2,342 5,193 114.7 298.7 19.0
21 2,379 5,184 117.3 306.1 19.1
22 2,410 5,180 119.1 313.4 19.2
23 2,444 5,183 121.3 321.4 19.3
24 2,474 5,196 123.3 329.4 19.3
25 2,500 5,219 125.4 337.3 19.6
26 2,525 5,253 127.6 345.2 19.9
27 2,546 5,298 129.7 353.0 20.1
28 2,566 5,354 131.9 360.9 20.4
29 2,585 5,420 134.1 368.5 20.7
30 2,603 5,495 136.4 376.4 21.1
31 2,621 5,578 139.0 384.5 21.6
32 2,639 5,667 141.6 392.8 22.0
33 2,656 5,758 144.2 401.0 22.5
34 2,675 5,851 147.0 409.5 22.9
35 2,698 5,949 150.3 418.1 23.6
36 2,722 6,053 154.0 427.3 24.3
37 2,747 6,159 157.9 436.6 24.9
38 2,773 6,267 161.8 446.1 25.4
39 2,800 6,373 165.9 455.8 26.1

                                                                           
a. Source:  REMI (1996); DOE (1998b).
b. All dollar amounts are millions of 1996 dollars.
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Firestone, Inc., which will employ 800 when
fully operational.

In the case of the scrub alloy activities, no new
facilities would be required.  Operations would
be handled by the existing SRS workforce (DOE
1997b).  The existing chemical processing can-
yons would be utilized.  The mixed-oxide proc-
essing facility, however, could require a peak
workforce of 1,212 employees and could add an
additional 973 indirect jobs.  The operational
work force is estimated to be 996; additional
indirect jobs could total 1,781 (DOE 1998b).

During the construction period, average annual
rates of growth for the five economic and popu-
lation measures (Table 5-7) are less than during
the 4-year historical period discussed in Sec-
tion 4.3.2.1.  The average annual growth rates
during the construction period for these projects
are 0.47%, 0.7%, and 1.62% for employment,
population, and total personal income, respec-
tively.  The growth rates for GRP and state and
local government expenditures are 1.21% and
1.9%.  Potential impacts to the regional con-
struction industry would be less than discussed
in Section 4.4.2.6 for the coal-fired electricity
generating plant, as the tire factory will be com-
pleted and operational before the SRS construc-
tion work force reaches its peak.  During the
operational phase of the APT facility, the growth
rates for these measures would be less than the
historical rates.

Chapter 6.  Modifications –
Resource Commitments

[Chapter 6, Section 6.2 modification to the
Draft APT EIS]

Since the Draft APT EIS was issued, the De-
partment has advanced potential plans for con-
crete batch plants and a construction debris
landfill as described in Part C, modifications to
Chapter 4 (page C-36) of this document.  Addi-
tionally, as described in this document, the
modular design variation would require slightly
less land.  Based on these plans, the text has
been modified to reflect the commitment of re-
sources associated with these actions.

Page 6-2, 1st column, 2nd paragraph is replaced
with the following:

In addition to the 250 acres identified above,
construction of the APT could result in the con-
struction of two temporary construction sup-
port facilities:  concrete batch plants and a
construction debris landfill.  The concrete
batch plant would require about 10 acres
within either of the APT sites.  Total land re-
quirements for the landfill would be about
14 acres.  The batch plants would utilize ap-
proximately 21 million gallons of water dur-
ing construction.  At the end of the operational
life of the temporary facilities, DOE would close
or remove infrastructure in accordance with
permit and regulatory requirements.

Chapter 7.  Modifications –
Applicable Laws, Regulations, and
Other Requirements

[Chapter 7, Section 7.1 modification to the
Draft APT EIS]

Since the issuance of the Draft APT EIS, DOE
has determined that a construction debris land-
fill, as discussed starting on page C-36 of this
document, could be required.  Table 7-1 has
been modified to include the South Carolina
Solid Waste Management Act.  A description of
the Act is added to Section 7.1.1.

Page 7-6, 1st column, after 1st paragraph insert
the following:

The South Carolina Solid Waste Policy and
Management Act of 1991, (Section 44-96-10 et
seq.), (SCDHEC Regulation R.61-107 et set)
SCDHEC has received authorization to im-
plement a non-hazardous solid waste man-
agement program in the State of South
Carolina.  EPA and SCDHEC regulations
(40 CFR Part 258; SCDHEC R.61-107 et seq)
implement RCRA requirements for the man-
agement and disposal of non-hazardous solid
waste.  The regulations include siting criteria
and operating requirements for solid waste
landfills.  DOE would be required to obtain a



Table 7.1.  Environmental permits and consultations required by regulation.
Activity/Topic Regulation Requirements Agency

Site Preparation Federal Clean Water Act
(Section 404 and Section 401)

Wetlands 404 Permit (determination pending), Stormwater Pollution
Prevention Plan for Industrial Activity, Water Quality Certification

USACOE/a

SCDHECb

Stormwater Pollution Prevention/Erosion Control Plan for construction activity SCDHEC
WSRC/EPDc

Wastewater
Discharges

Federal Clean Water Act

S.C. Pollution Control Act

NPDES Permit(s) for Dewatering Basin Discharge, Cooling Water, and
Balance of Plant Process Wastewater Discharges

SCDHEC

Process Wastewater Treatment Systems Construction and Operation Permits SCDHEC

Sanitary Waste Water Pumping Station Tie-in Construction Permit; Permit to
Operate

SCDHEC
WSRC/EPD

Cooling Water
Discharges

Federal Clean Water Act
[Section 316(a)]

316(a) thermal effects study (determination pending) SCDHEC

Federal Clean Water Act
[Section316(b)]

316(b) impingement and entrainment study (determination pending) SCDHEC

Air Clean Air Act - NESHAP; Rad Emissions - Permit to construct new emission source (if needed) EPAd

Air Construction and Operation permits – as required.  Fire Water Pumps;
Diesel Generators

SCDHEC

General source - Stacks, Vents, Concrete batch plant SCDHEC

Air Permit - Prevention of Significant Deterioration (PSD) SCDHEC

Domestic Water Safe Drinking Water Act Construction and operation permits for line to domestic water system and
Construction of APT Water Tower

WSRC/EPD
SCDHEC

Waste
Management

Resource Conservation and Recover
Act (RCRA)

RCRA Permit – Radiological Waste Storage Facility SCDHEC

S.C. Solid Waste Management
Act

Construction debris landfill permit SCDHEC

Structures over
200 feet

Federal Aviation Administration
(FAA)

Permit for Structures over 200 feet; APT construction cranes, stacks, water
tower

FAA

Historic
Preservation

Archaeological Resource Protection
Act; National Historic Preservation
Act

Excavation or Removal Permit (determination pending); Consultation) Advisory Council on Historic
Preservation; State Historic
Preservation Officer

Endangered
Species

Endangered Species Act Consultation U. S. Fish and Wildlife Service
National Marine Fisheries Service

Migratory Birds Migratory Bird Treaty Act Consultation U. S. Fish and Wildlife Service
                                                            
a. USACOE - United States Army Corps of Engineers.
b. South Carolina Department of Health and Environmental Control.
c. WSRC/EPD Westinghouse Savannah River Company Environmental Protection Department.
d. Environmental Protection Agency.
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permit to construct and operate a construc-
tion debris landfill at the APT site, or to ex-
pand the existing Burma Road Landfill for
disposal of APT generated waste.

Miscellaneous Modifications in the
Draft EIS

Items 2 through 7 note modifications to correct
figure or table call outs and correct several refer-
ences used in the Draft EIS.  References cited in
Part C of the Final EIS but not called out in the
Draft EIS are listed below in item number 1.  If
the reference has not changed from the Draft
EIS, it is not included in this listing.

Additional Part C References by chapter

Chapter 1

DOE (U.S. Department of Energy), 1997c, Draft
Environmental Impact Statement on
Management of Certain Plutonium Residues
and Scrub Alloy Stored at the Rocky Flats
Environmental Technology Site, DOE/EIS-
077D, Washington, D.C.

DOE (U.S. Department of Energy), 1998a, Draft
Environmental Impact Statement for the
Construction & Operation of a Tritium
Extraction Facility at the Savannah River
Site, DOE/EIS-0271D, Savannah River
Operations Office, Aiken, South Carolina.

DOE (U.S. Department of Energy), 1998b,
Surplus Plutonium Disposition Environ-
mental Impact Statement, DOE/EIS-0283D,
Washington, D.C.

Chapter 2

DOE (U.S. Department of Energy), 1998, Draft
Environmental Impact Statement for the
Construction & Operation of a Tritium
Extraction Facility at the Savannah River
Site, DOE/EIS-0271D, Savannah River
Operations Office, Aiken, South Carolina.

Chapter 3

Arnett, M. W. and A. R. Mamatey, 1998a,
Savannah River Site Environmental Report
for 1997, WSRC-TR-97-00322,
Westinghouse Savannah River Company,
Aiken, South Carolina.

Arnett, M. W. and A. R. Mamatey, 1998b,
Savannah River Site Environmental Data for
1997, WSRC-TR-97-00324, Westinghouse
Savannah River Company, Aiken, South
Carolina.

Brooks, F., 1998, personal communication with
P. R. Moore, Tetra Tech NUS Corporation,
Aiken, South Carolina, "Bald Eagle Use of
Road G Nest," Savannah River Institute,
New Ellenton, South Carolina, April 30.

Collins, M. R., E. T. Kennedy, and T. I. J.
Smith, 1992, “Identification of Critical
Habitats for Shortnose Sturgeon in the
Savannah River,” presented at Acipenser
polydon Workshop, Atlanta, Georgia,
January 28-30.

DOE (U.S. Department of Energy), 1996, The
United States Department of Energy’s Web
Page for Information on Occupational
Radiation Exposure:  DOE Radiation
Exposure Monitoring Systems [web page;
updated 10/25/96, http://rems.eh.doe.gov/
rems.htm (accessed 3/25/98)].

DOE (U.S. Department of Energy), 1998, Draft
Environmental Impact Statement for the
Construction & Operation of a Tritium
Extraction Facility at the Savannah River
Site, DOE/EIS-0271D, Savannah River
Operations Office, Aiken, South Carolina.

duPont (E.I duPont de Nemours and Company,
Inc.) 1972, Base Floodplain of the Savannah
River Plant (Map), prepared for the U.S.
Atomic Energy Commission, Savannah
River Plant, Aiken, South Carolina
(Reference for Figure 3-9).
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Hall, J. W., T. I. J. Smith, and S. D. Lamprecht,
1991, "Movements and Habitats of
Shortnose Sturgeon, Acipenser
brevirostrum, in the Savannah River,"
Copeia, 3, pp. 695-702.

Hart, E. B., J. B. Gladden, J. J. Mayer, and K. K.
Patterson, 1996, Effects of Fluctuating
Water Levels on Bald Eagles at Par Pond
and L Lake, Savannah River Site, WSRC-
TR-95-0396 (Rev. 1), Westinghouse
Savannah River Company, Aiken, South
Carolina, June.

Sprunt, A. and E. B. Chamberlain, 1970, South
Carolina Bird Life, University of South
Carolina Press, Columbia, South Carolina.

SRI (Savannah River Institute), 1998, Biological
Assessment for the Proposed Accelerator
Production of Tritium at the Savannah River
Site, U.S. Forest Service, New Ellenton,
South Carolina, March.

WSRC (Westinghouse Savannah River
Company), 1998, Savannah River Site
Radiological Performance, 4th Quarter
1997, ESH-SHP-980007, Savannah River
Site, Aiken, South Carolina.

Chapter 4

DeCamp, G., 1998, APT-Burns & Roe, Aiken,
South Carolina, Response to APT Final EIS
- Request for Technical Data, AI98-ESH-
0005, memorandum to R. Reynolds,
Westinghouse Savannah River Company,
January 28.

DOE (U.S. Department of Energy), 1998a, Draft
Environmental Impact Statement for the
Construction & Operation of a Tritium
Extraction Facility at the Savannah River
Site, DOE/EIS-0271D, Savannah River
Operations Office, Aiken, South Carolina.

DOE (U.S. Department of Energy), 1998b, Draft
Environmental Impact Statement for the
Production of Tritium in a Commercial
Light Water Reactor, DOE/EIS-0288D,
Washington, D.C.

England, J. L., P. Lanik, and S. O. Sheets, 1997,
Accelerator Production of Tritium Pollution
Prevention Design Assessment, Rev. 0,
WSRC-TR-0260, Westinghouse Savannah
River Company, Aiken, South Carolina,
September.

England, J., 1998a, “Augmentation of Previous
Radiological Air and Water Emissions
Estimates from Routine APT Operations,”
SPM-APT-98-0051, interoffice memoran-
dum, Westinghouse Savannah River
Company, Aiken, South Carolina, April 20.

England, J., 1998b, “Environmental Evaluation
of the Modular Design Options,” interoffice
memorandum to B. R. Shedrow,
Westinghouse Savannah River Company,
Aiken, South Carolina, February 3.

England, J., 1998c, “Waste Stream Inventory by
Type and Source – APT/TEF Combination
EIS Format,” interoffice memorandum to
B. R. Shedrow, Westinghouse Savannah
River Company, Aiken, South Carolina,
February 17.

Hunter, C. H., 1997, “Non-Radiological Air
Quality Modeling for the Accelerator
Production of Tritium (APT) Environmental
Impact Statement (EIS),” SRT-NTS-
970277, interoffice memorandum to C. B.
Shedrow, Westinghouse Savannah River
Company, Aiken, South Carolina.

Simpkins, A. A., 1998, “APT Routine Release
Environmental Dosimeter Calculations-
Stack Height = 80m” SRT-EST-98-241,
interoffice memorandum to C. B. Shedrow,
Westinghouse Savannah River Company,
Aiken, South Carolina, April 22.

Stalmaster, M. W., 1987, The Bald Eagle,
Universe Books, New York.

Stephenson, D. E. and J. Thibault, 1997, ÁPT
Ground-Water Flow Modeling at the
Proposed Accelerator Production of Tritium
Site Number 2,” PECD-565-97-0250 letter
report, Westinghouse Savannah River Site,
Aiken, South Carolina, October 1.
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Chapter 5

DOE (U.S. Department of Energy), 1997b, Draft
Environmental Impact Statement on
Management of Certain Plutonium Residues
and Scrub Alloy Stored at the Rocky Flats
Environmental Technology Site, DOE/EIS-
0277D, Washington, D.C.

DOE (U.S. Department of Energy), 1997c,
Environmental Assessment for the Tritium
Facility Modernization and Consolidation
Project at the Savannah River Site,
DOE/EA-1222, Savannah River Operations
Office, Aiken, South Carolina.

DOE (U.S. Department of Energy), 1998a, Draft
Environmental Impact Statement for the
Construction & Operation of a Tritium
Extraction Facility at the Savannah River
Site, DOE/EIS-0217D, Savannah River
Operations Office, Aiken, South Carolina.

DOE (U.S. Department of Energy), 1998b,
Surplus Plutonium Disposition Environ-
mental Impact Statement, DOE/EIS-0283D,
Washington, D.C.

Corrections

• Correction to Chapter 2 reference:  WSRC
(1996b) to Wike et al. (1996).  Wike, L. D.,
D. B. Moore-Shedrow, C B. Shedrow, 1996,
Site Selection for the Accelerator for Pro-

duction of Tritium at the Savannah River
Site, Rev. 1, WSRC-TR-96-0279, Westing-
house Savannah River Company, Aiken,
South Carolina, October.

• Correction to Chapter 3 reference:  change
WSRC (1996b) to Wike et al. (1996).  Wike,
L. D., D. B. Moore-Shedrow, C B. Shedrow,
1996, Site Selection for the Accelerator for
Production of Tritium at the Savannah River
Site, Rev. 1, WSRC-TR-96-0279, Westing-
house Savannah River Company, Aiken,
South Carolina, October.

• In the text box on page 4-3 the EPA drink-
ing water standard is 4 millirem per year.

• Correction to Chapter 4, Section 4.1.5 refer-
ence:  Shedrow (1997a) should be England
et al. (1997).

• The section callout in the second paragraph,
page 4-54, 2nd Column, should be 3.3.2
rather than 3.2.2.

• Correction to Chapter 4 Reference:  Hunter,
C.H., 1997, “Nonradiological Air Quality
Calculations for the Accelerator Production
of Tritium (APT) Environmental Impact
Statement (EIS),” SRT-NTS-97/0277, inter-
office memorandum to C. B. Shedrow,
Westinghouse Savannah River Company,
Aiken, South Carolina, September 10.
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PART D.  POTENTIAL APT DESIGN VARIATIONS AND MITIGATION
ACTIONS (ADDITIONS TO CHAPTER 4 OF THE DRAFT APT EIS)

Part D evaluates potential impacts from the construction and operation of the APT design variations at the Sa-
vannah River Site and presents new sections to be appended to Chapter 4 of the Draft APT EIS.  The Draft
APT introduced two design variations:  a modular or staged accelerator and a combined Tritium Extraction
Facility (TEF)-APT.  The Draft EIS committed to further analyzing the design variations in the Final EIS
based on information that was being developed.  Since the Draft EIS was issued, a third design variation, the
discharge of cooling water to Pond C via an existing discharge canal, was conceived.  This variation was de-
veloped in partial response to comments L2-01 and L4-01 of the Draft EIS and would mitigate some of the
potential impacts identified for the discharge of cooling water.  In general, the potential impacts of the design
variations would be bounded by the baseline accelerator impacts.  This part also clarifies the Department’s
path forward with regard to potential mitigation actions.

The following sections present the estimated environmental impacts for three potential design variations that
could enhance the Department's flexibility to supply the nation's future tritium needs and potential mitigation
actions.  The following are new sections to be added to Chapter 4 of the Draft APT EIS:  Sections 4.5 and 4.6.

Page 4-81, add after Table 4-43.

4.5  Potential Environmental
Impacts of the APT Design
Variations

4.5.1  Modular or Staged APT
Configuration

DESCRIPTION OF DESIGN VARIATION

The modular accelerator could be developed in
two stages:  the first stage could support tritium
production levels less than the 3 kg production
goal quantity and provide a beam energy of about
1,030 MeV; the second stage could support pro-
duction levels the same as the baseline accelera-
tor and provide a beam energy of about
1,700 MeV.  The Department could stop con-
struction after completion of the first stage and
produce less than the current 3 kg production
goal quantity.  This would allow DOE to support
reduced production requirements, yet provide the
potential for increased production by completing
stage two of the accelerator.

The same accelerator architecture would be used:
a normal-conducting low-energy linac injecting
into a superconducting high-energy linac (de-
scribed in Section 2.3.2 of the Draft EIS).  The

accelerator current would be 100 mA for both
stages.  As with the baseline APT, the modular
accelerator (both stage one and two) would be
comprised of the following preferred design fea-
tures:

• Klystron radiofrequency power tubes

• Super conducting operation of accelerator
structures

• Helium-3 feedstock material

• Mechanical-draft cooling towers with river
water makeup

• Construction of the modular APT on a 250-
acre site 3 miles northeast of the Tritium
Loading Facility

• Purchase of electricity from existing capacity
and market transactions

Also as with the baseline APT, alternative design
and support systems for both the stage one and
stage two modular APT include:

• Inductive output radiofrequency power tubes

• Room-temperature operation of some electri-
cal components

• Lithium-6 feedstock material
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• Once-through cooling using river water; me-
chanical-draft cooling towers with ground-
water makeup; K-Area cooling tower with
river water makeup

• Construction of the modular APT on a site
2 miles northeast of the Tritium Loading Fa-
cility

• Construction of a new generating plant for
electricity

In the first stage, after being accelerated to design
levels, the beam would be steered through a 90-
degree angle in the direction of the high-energy
beamstop, and then bent into the target/blanket
building.  This is conceptually shown in Figure
4-14.  The target/blanket building would be sized
to handle the full goal quantity production level
of 3 kg, but the equipment actually installed

could be sized to accommodate whatever pro-
duction level is selected.  The high energy beam
stop would be designed to accommodate
2 percent of the beam power at full production
levels (the same as the baseline accelerator).  The
target, decoupler, and blanket would be designed
to optimize tritium production at the corre-
sponding beam energy.  The modular design
would include a full production-capacity tritium
separation facility (WSRC 1997).

INCREASING TRITIUM PRODUCTION

As previously mentioned, under the modular con-
cept, development and operation could be at a
production level less than 3 kg per year (stage
one).  Should national defense requirements in-
crease, additional tritium production could be
supported by the second stage of construction
and operation.

N C LinacMed ium-β S C LinacHigh-β S C Linac

 235.1m 214.7m 657.6m

211.4 M e V471.4 M e V1030.0 M e V1700.0 M e V

34.2m

R=27.2m

253.1m

R=27.2m

R=54.4m

N C LinacMed ium-β S C LinacHigh-β S C Linac

 235.1m 214.7m 298.9m

211.4 M e V471.4 M e V1030.0 M e V
R=27.2m

85.4m

45.0m

1,030 MeV ( less than 3.0 kg)  L inac & Transport

R=54.4m

42.7m

54.4m

17.1m

Target/Blanket

2 % Beamstop

0 .1% Beamstop

2 % Beamstop

Target/Blanket

1,700 MeV (3.0 kg)  L inac & Transpor t

Figure 4-14.  Conceptual design of modular APT.
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In the second stage, the beam tunnel could be
extended and additional cryomodules could be
installed to reach the desired beam energy level.
After the last of the cryomodules, the beam
would be bent 180 degrees and travel down a
parallel beam transport tunnel until joining the
first stage beam line to the beamstop and first
stage target blanket building (see Figure 4-14).
Increasing the production level beyond the first
stage would require the installation of an appro-
priately sized target/blanket and supporting
equipment in the target/blanket building.  Since it
only has to contain magnets, vacuum system, and
beam diagnostics, this offset transport tunnel
would have a much smaller cross section than the
baseline linac tunnel.

IMPACTS FROM MODULAR OR STAGED
CONSTRUCTION

This section describes representative environ-
mental impacts that could occur from construct-
ing and operating the APT in a modular or staged
manner. The following sections provide an esti-
mate of how environmental impacts for the base-
line APT would vary for both stage one and stage
two, if the modular approach is implemented.

From a construction impacts standpoint, the
stage one accelerator would have less impacts
than the baseline accelerator because there would
initially be one less cryogen and mechanical
building and the tunnel would be about 1,000 feet
shorter than for the baseline accelerator.  The
differences are, however, relatively small since
the stage one design would need to support add-
ing the second stage.  Consequently, the tar-
get/blanket, tritium separation, operations,
module staging, waste, and maintenance build-
ings would be built to the 3 kg goal quantity.

The equipment used in the stage one or stage two
accelerator would be identical to that used for the
baseline accelerator.  This includes the injector,
beam tube components, radiofrequency generat-
ing equipment, beam focusing and feedback
equipment, cryogenic equipment, and beam
stops.  The only differences would be in quantity
and physical layout.  For example, upgrading of

the stage one accelerator to stage two would add
additional acceleration modules at the high en-
ergy end with associated power, control, and
cooling equipment for the new sections of the
facility.

On the operational side, all waste and emission
streams would also be less for the stage one ac-
celerator because of the reduced amount of mate-
rial being produced.  Operating at the stage one
level would reduce electricity consumption, rely
on a smaller cooling system, and consequently
result in less heated water discharges.

Adding stage two for most construction and op-
erational factors considered would be the same
as, or in some instances exceed, the potential im-
pacts estimated for the baseline APT.  The tunnel
would require expansion, equipment would be
added, and more tritium would be produced.

Table 4-43 compares the stage one and two ac-
celerator to the baseline APT for the preferred
configuration described on page D-1 of the Final
APT EIS.  Table 4-44 summarizes the principal
differences between alternatives.  The potential
environmental effects of replacing a preferred
design feature with one of its alternatives are the
same regardless of which modular approach is
taken (stage one and stage two).  Since the
modular or staged accelerator would use the
same technology options as the baseline accel-
erator, the relationship of the impacts of alterna-
tive design features to the preferred design
features do not change.  The potential impacts
associated with the design alternatives (e.g., ex-
changing super conducting for room temperature)
are independent of the impacts associated with
other elements comprising the Preferred alterna-
tive.  This approach enables a comparison of im-
pacts, and enables the decisionmaker to evaluate
the impacts of combining the relative percentage
increases or decreases for selected alternatives.

While exchanging a preferred alternative for one
of its alternatives in the modular or staged accel-
erator is no different than doing so for the
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Table 4-43.  Differences between the baseline APT and the modular APT.

Resource Baseline APT

Stage one Modular
APTa

(1,030 MeV)

Stage two Modular
APTa

(1,700 MeV)
Construction impacts
Land use Land clearing and

grading of 250 acres
NCb NC

Construction debris 30,000 cubic meters -10% +10%
Groundwater Dewatering required Less NC
Industrial wastewater 3.6 million gallons NC +10%
Sanitary waste 560 cubic meters NC NC
Peak work force 1,400 -10% c NC
Operational impacts
Landforms, soils, geology Negligible impacts NC NC
Groundwater May use some

groundwater
NC NC

Surface water needs 6,000 gallons/minute -10% NC
Surface water releases 2,000 gallons/minute -10% NC
Air

Radiological emissions
Tritium oxide 30,000 curies/year NC NC
Carbon-11 250 curies/year NC NC
Argon-41 2,000 curies/year NC NC
Beryllium-7 0.02 curies/year NC NC
Iodine-125 2.7×10-3  curies/year NC NC

Waste Management (annual
production)
Radioactive wastewater 140,000 gallons/ year -10% +10%
Nonradioactive process

wastewater
920 million gal-

lons/year
-10% +10%

Sanitary wastewater 3.3 million gallons/year -10% +10%
Hazardous waste 1.0 cubic meter/year -10% +10%
Low-level waste 1,400 cubic meters/year -10% +10%

Public and Worker Health
Annual radiation dose to the MEI 0.052 mrem/year NC NC
Annual collective radiation dose

to the population
2.0 person-rem/year NC NC

Population latent cancer fatalities 1.0×10-3 NC NC
Uninvolved worker dose 1.7×10-3 rem/year NC` NC
Collective involved worker dose 72 person rem/year NC NC

Ecology Some habitat distur-
bance

NC NC

Workforce 500 NC NC
Electricity 3,100,000 megawatt-

hours/year
-32% NC

                                                       
a. Source:  England (1998b).
b. NC = No change.
c. Source:  Morris (1998).
Note: The design features which comprise the Preferred alternative for the baseline accelerator are the same for

either the stage one or two modular accelerator.  The difference in potential impacts described on Ta-
ble 2-4 would equally apply to either the stage one or stage two APT.
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Table 4-44.  Principal differences between
modular APT alternatives.
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baseline accelerator, there are some noted varia-
tions in potential impacts based upon tritium
production levels (stage one and stage two).

The following sections describe how the potential
environmental impacts of operating a modular
APT would differ from those estimated for the
baseline APT.  Each section also includes a dis-
cussion of how the potential environmental im-
pacts would vary among each of the alternatives
considered.

Landforms, Soils, Geology, and Hydrogeology

Construction

Differences from baseline APT:  The layout of
the buildings for the modular APT is somewhat
different from the baseline APT (see Fig-
ures 4-15 and 4-16).  The modular APT footprint
would be slightly wider than the baseline foot-
print; however, the total area required would re-
main less than the 250 acres needed for the
baseline footprint.  This change in footprint
shape brings into the APT site both soil and for-
est areas that were not described in the Draft
APT EIS.  These areas have the same character-
istics as the areas previously described in the
Draft EIS.  The impacts would be the same as
for the baseline APT.

In terms of groundwater effects, the stage one
accelerator would result in less dewatering be-
cause of the shorter tunnel length.  Conversely,
adding stage two would increase the tunnel length
and require more dewatering than for the baseline
APT.

Differences between modular APT alterna-
tives:  Other than less dewatering required for
the alternative site, none of the alternatives for
the modular APT would result in different im-
pacts from those expected for the Preferred alter-
native.

Operations

Differences from baseline APT:  The Draft
APT EIS identified two actions during operations

that could affect geologic resources:  extraction
of groundwater for cooling and creation of radio-
active material in the groundwater.  Since the
cooling requirements for the stage two accelera-
tor would be the same as the baseline APT, the
potential impacts would be the same.  The stage
one accelerator, however, would require about
10 percent less cooling water (for the groundwa-
ter makeup alternative) and commensurately
lower impacts than the baseline or stage two
APT.  Similarly, because the groundwater acti-
vation is from beam leakage, a lower beam en-
ergy would also result in less groundwater
activation potential.

Differences between modular APT alterna-
tives:  Other than the potential impact on
groundwater flow and clay compaction from us-
ing groundwater as a cooling water source, none
of the alternatives for the modular APT would
result in different impacts from those expected
for the Preferred alternative.

Surface Water Resources

Construction

Differences from baseline APT:  As was de-
scribed in the Draft APT EIS, surface water
would not be used in the construction of the fa-
cility.  Likewise, surface water would not be used
in construction of the modular APT.  Therefore,
there would be no change from the impact of the
baseline APT.

Discharge of construction runoff to nearby
streams for either the baseline APT or the
modular APT could result in short-term increases
in solids to the receiving water bodies, but over
all should result in negligible impacts.

Differences between modular alternatives:
Other than discharges to Pen Branch via Indian
Grave Branch, none of the alternatives for the
modular APT would result in different impacts
from those expected for the Preferred alternative.
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Figure 4-15.  Comparison of modular APT foot-
prints to baseline footprint.
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Figure 4-16.  Conceptual layout of the stage two
accelerator APT.
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Operations

Differences from baseline APT:  Potential sur-
face water effects that were analyzed for the
baseline APT were withdrawal and discharge of
volumes of water that could affect ambient con-
ditions or remobilize sediments, and discharge of
wastewater or heated effluent.  As the heat dissi-
pation requirements for the stage two APT are
the same as for the baseline APT, there would be
no change in the surface water effects beyond
those already analyzed in the Draft APT EIS.
The stage one accelerator would have water
withdrawal requirements that are about
10 percent less than for the baseline APT, and
would also result in comparable reductions of
radioactive and nonradioactive effluents to sur-
face water.  The reductions would result in lower
heat dissipation requirements because of smaller
operational requirements.

Differences between modular APT alterna-
tives:  As with the baseline APT, potential im-
pacts would vary by alternative.  Selection of the
inductive output tube alternative would require
7 percent less cooling water than the Preferred
alternative.  Conversely, selection of the Room
Temperature alternative would require 33 percent
more cooling water than the Preferred alternative.
Selection of the Once-Through-Cooling alterna-
tive would result in higher temperatures and wa-
ter levels in surrounding water bodies.  No other
alternatives would differ from the Preferred al-
ternative in terms of potential impacts.

Air Resources

Construction

Differences from baseline APT:  Construction
of the modular APT would generate dust and
release exhaust gases from construction equip-
ment just as for the baseline APT.  While the
amount of construction for the stage two APT
would be marginally higher due to the construc-
tion of the parallel beam transport tunnel, the
construction would be spread out over a longer
construction period.  Since the stage one APT
would have fewer structures and a shorter tunnel

length, the generation of fugitive dust and vehicle
emissions would also be less.  As a result, the
impacts on air resources from construction are
not expected to exceed those impacts already
analyzed for the baseline APT.

Differences between modular APT alterna-
tives:  None of the alternatives for the modular
APT would result in different impacts from those
expected for the Preferred alternative.

Operations

Differences from baseline APT:  Operational
releases from APT are dominated by releases
from the full-scale tritium separation facility.  As
this facility would be included in the design of
both the stage one and stage two accelerator, re-
leases of radiological effluents from both the
stage one and stage two APT would not differ
from those projected for the baseline APT (see
Table 4-43).  As a result, corresponding offsite
and onsite consequences also would not differ
from those for the baseline APT.

Differences between modular APT alterna-
tives:  As with the baseline APT, potential envi-
ronmental impacts by alternative would vary.
Selection of the Lithium-6 Feedstock alternative
would result in 7 percent more radiation exposure
and associated latent cancer fatalities.  Selection
of the alternate site would result in 11 percent
more radiation exposure and associated latent
cancer fatalities.  None of the other alternatives
would differ from what is expected for the Pre-
ferred alternative.

Land use and Infrastructure

Construction

Differences from baseline APT:  Land use
changes, including road access, water lines,
cooling water blowdown discharge lines, and rail
lines would not differ from the baseline APT.
The unused land in the baseline APT footprint
after stage one construction would be reserved
for future expansion and would not be available
for other uses.
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Differences between modular APT alterna-
tives:  Other than the construction of piping to
K-Area for the cooling of APT using the K-
Reactor cooling tower, none of the other modular
APT alternatives would differ from what would
be expected for the Preferred alternative.

Operations

Differences from baseline APT:  Utility re-
quirements (water and electricity) for the stage
two APT would not differ from the baseline
APT.  Utility requirements for the stage one ac-
celerator would be reduced (by about 135 MWe)
due to the smaller number of acceleration mod-
ules and magnets required.  Cooling water re-
quirements for the stage one accelerator would be
about 10 percent less than the baseline APT as
less electricity use corresponds to less heat that
needs to be dissipated.

Differences between modular APT alterna-
tives:  Other than the increased electricity use
(23 percent) for the Room Temperature alterna-
tive, the impacts of the other modular APT alter-
natives would not differ from the Preferred
alternative.

Waste Generation

Construction

Differences from baseline APT:  The stage two
APT would require slightly more material to con-
struct than the baseline APT would due to the
construction of beam transport tunnels not re-
quired for the baseline APT.  Corresponding con-
struction wastes and industrial wastewater are
expected to be about 10 percent higher than the
baseline APT.  Sanitary solids and sanitary
wastewater generated during construction of the
stage two APT would be no more than 5 percent
greater than for the baseline APT.  Construction
of the stage one accelerator would result in de-
creases from the baseline APT for sanitary
wastes (solids and wastewater) and construction
debris of 10 percent due to construction of fewer
and smaller facilities.

Differences between modular APT alterna-
tives:  Other than the decreased sanitary waste (9
percent) from construction of the Room Tem-
perature alternative, the impacts of other modular
alternatives would not differ from the Preferred
alternative.

Operations

Differences from baseline APT:  Operational
wastes (excluding sanitary wastes but including
process wastewater) from the stage two APT are
expected to be about 10 percent higher than the
baseline APT.  This is based upon increased fa-
cility size.  Sanitary wastes are related to the size
of facility staff and would be unchanged for the
stage two accelerator.  Operational wastes from
the stage one accelerator would be 10 percent
lower due to the lower production level.

Differences between modular APT alterna-
tives:  As with the baseline APT, the potential
impacts would vary by alternative.  Selection of
the Room Temperature alternative or the Once-
Through-Cooling alternative would increase non-
radioactive process wastewater by 37 and 2000
percent over the Preferred alternative respec-
tively.  Selection of the Lithium-6 Feedstock al-
ternative would increase low-level radioactive
waste by 8 percent over the Preferred alternative
as well as increasing special case or high con-
centration waste under evaluation by 25 percent.
All other impacts would not differ from the Pre-
ferred alternative.

Human Health

Construction

Differences from baseline APT:  The impacts
analyzed in the Draft APT EIS were the pro-
jected increase in fatal traffic accidents from the
construction traffic, the exposure to nonradi-
ological constituents, and the projected increase
in occupational injuries.  Traffic accidents and
occupational injuries are assumed to be propor-
tional to workforce size.  As the total work ef-
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fort (person-years) in constructing the stage two
APT is about the same as for the baseline APT,
fatal traffic accidents and occupational injuries
are also projected to be about the same.

The construction effort would be approximately
the same as for the baseline APT, and thus would
not change the effect from nonradiological con-
stituents from that analyzed for the baseline
APT.  Construction of the stage one accelerator
would require less worker time than the baseline
APT, with corresponding reductions in expected
traffic accidents and occupational injuries.

Differences between modular APT alterna-
tives:  As with the baseline APT, the potential
impacts of the modular APT would vary by al-
ternative.  Selection of the Room Temperature
alternative would result in 6 percent fewer occu-
pational injuries than the Preferred alternative.
Also, construction at the alternate site would re-
sult in 20 percent fewer traffic fatalities.  None of
the other alternatives would result in impacts dif-
ferent from those expected for the Preferred al-
ternative.

Operations

Differences from baseline APT:  As discussed
previously under air resources, the annual efflu-
ents for either the stage one or stage two APT
would be the same as for the baseline APT.  As a
result, human health consequences from releases
from the stage one or stage two APT would be
the same as the baseline APT.

Differences between modular APT alterna-
tives:  None of the alternatives differ in potential
impacts from those expected for the Preferred
alternative.

Accidents

Differences from baseline APT:  Accident im-
pacts depend upon the amount of radioactive or
hazardous material available to be released to the
environment.  As the stage two APT would

have the same source term for accidental release,
there would be no difference in accident conse-
quences from the accidents postulated for the
baseline APT.  The stage one accelerator would
have a full-sized Tritium Separation Facility
(TSF).  Since the largest contributors to offsite
consequences would be releases from the TSF,
there would be no change in the postulated acci-
dent consequences for the stage one accelerator
from the baseline APT.

Differences between modular APT alterna-
tives:  Other than minor decreases in accident
doses for low probability events for the Lithium-
6 Feedstock alternative, the potential impacts of
the other alternatives would not differ from the
Preferred alternative.

Ecology

Construction

Differences from baseline APT:  There would
be essentially no differences in the potential im-
pacts to ecological resources for either the stage
one or stage two APT.  Habitat disturbance areas
would vary very little.

Differences between modular APT alterna-
tives:  None of the alternatives for the modular
APT would differ from those expected for the
Preferred alternative.

Operations

Differences from baseline APT:  There would
be no differences in the potential impacts to eco-
logical resources for either the stage one or stage
two APT.

Differences between modular APT alterna-
tives:  Other than the impact of higher water lev-
els and water temperatures and some fish
impingement and entrainment in the Savannah
River for the Once-Through-Cooling alternative,
none of the other alternatives would result in im-
pacts different from what would be expected for
the Preferred alternative.
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Socioeconomics

Construction

Differences from baseline APT:  The construc-
tion of the stage two APT would not change the
socioeconomic impacts from those already ana-
lyzed for the baseline APT.  The socioeconomic
impacts of the stage one accelerator would be
less than for the baseline APT by about
10 percent because of a smaller construction
work force.

Differences between modular APT alterna-
tives:  As with the baseline APT, potential im-
pacts would vary by alternative.  Selection of the
Room Temperature alternative would result in
about 100 fewer jobs.  Construction of a power
plant for APT electricity needs would result in
about 1,100 additional jobs.  None of the other
alternatives would result in impacts different
from what would be expected for the Preferred
alternative.

Operations

Differences from baseline APT:  The opera-
tional workforce would be the same for both the
stage one and stage two accelerator.  There
would therefore be no difference from the base-
line APT.

Differences between modular APT alterna-
tives:  Other than about 200 additional jobs from
a constructed power plant for APT, none of the
alternatives on the modular APT would not differ
from the Preferred alternative.

Environmental Justice

Differences from baseline APT:  As with the
baseline APT, differential impacts to minority
and low-income communities from either the
stage one or two APT or the baseline accelerator
are not expected.

Differences between modular APT alterna-
tives:  None of the alternatives differ from the
Preferred alternative.

4.5.2  Tritium Extraction Within the
APT

The following sections summarize the tritium
extraction within the APT design variation and
the potential environmental impacts.  Unless oth-
erwise noted, the information is taken from the
Draft Environmental Impact Statement Con-
struction and Operation of a Tritium Extraction
Facility at the Savannah River Site (DOE 1998).

The impacts described would apply equally to the
baseline APT and the stage one and stage two
modular APT.

Description of Design Variation

If APT is selected as the primary source of trit-
ium and commercial light-water reactor (CLWR)
is selected as the backup technology, the ability
to extract tritium from CLWR targets (and from
targets of similar design that could be irradiated
in APT) still would be required.  A reasonable
approach would be to incorporate the tritium ex-
traction capabilities with APT.  This section de-
scribes structural modifications to APT that
would be necessary to incorporate the furnaces
and processes to extract tritium from CLWR tar-
gets or targets of similar design.  The initial dis-
cussion of this option appeared in the draft APT
EIS.

The Draft APT EIS stated that "the two proc-
esses – target rod extraction and helium-3 tritium
extraction – could not operate concurrently."
This statement was based on preliminary discus-
sions between the two project groups, adminis-
trative limits of tritium production based on
expected impacts, and a lack of complete data on
the combined facility. Since the draft EIS was
published, DOE has further refined the combo
design and now believes that both processes
could be operated simultaneously.  However, in
no case would DOE exceed 3 kilograms of trit-
ium per year production, regardless of the
method or combination of methods of production.
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The most significant difference between the two
extraction processes that would necessitate modi-
fication of the Tritium Separation Facility is that
the helium-3 feedstock process would extract
small amounts of tritium along with other gases
while CLWR targets would be processed in
batches that would generate larger amounts of
tritium-containing gases.  Whenever the APT is
operating, the helium/hydrogen/ tritium mixture
would be piped to the Tritium Separation Facil-
ity.  CLWR targets would be processed through
an extraction furnace in batches of 300 and the
tritium-containing gases would be pulled out of
the furnace and piped to the separation facility.
Other modifications would be storage space for
as many as 4,200 targets and two extraction fur-
naces because high temperatures are required to
drive the tritium-containing gases from the
CLWR targets (CLWR target-processing to ex-
tract tritium described in Appendix A of the
Draft TEF EIS).

To accommodate extracting tritium from CLWR
targets, the Target Blanket Building would be
expanded 48 feet along the length of its canyon.
This extension would house all activities related
to CLWR target receiving, storage, preparation,
and heating. Because the targets are highly radio-
active, all handling would be done remotely and
the remote-handling areas would be shielded for
worker protection.

All separation/purification processes would be
done in the Tritium Separation Facility, regard-
less of the source of the tritium.  To accommo-
date larger amounts of tritium-containing gases
from CLWR targets, the capacity of several pro-
cesses would require expansion.  More nonradio-
active helium-4 would require a bigger offgas
system.  A larger water cracking system would
be needed to separate the larger amounts of trit-
ium from other hydrogen isotopes, and the
greater amount of tritiated water generated would
require larger zeolite beds for storage.

The environmental impacts of operating APT
while extracting tritium from CLWR targets are
presented in this section.  Impacts of the com-
bined facility are compared to the impacts of

APT alone.  The analysis of incremental impacts
from extracting tritium from CLWR targets at
the same location and time that APT is operating
was first presented in the Draft EIS Construction
and Operation of a Tritium Extraction Facility
at the Savannah River Site (DOE 1998).

POTENTIAL ENVIRONMENTAL
IMPACTS OF CONSTRUCTING THE
COMBINED FACILITY

The additional construction required for a com-
bined facility would not necessitate an earlier
start date or a longer period of construction.  As
a result of design efficiencies, the combined fa-
cility would be constructed with approximately
the same work force as the APT alone.  Materials
and the construction workforce would increase
by less than 5 percent of APT alone. Construc-
tion would involve no hazards beyond those al-
ready identified for APT.  Therefore, no change
in the number of traffic fatalities or occupational
injuries as a result of construction would be ex-
pected.  No changes in socioeconomics impacts
would be expected.

The original footprint of APT would remain un-
changed.  Therefore, DOE would not expect the
construction of the combined facility to incur
effects greater than 5 percent above construction
of APT alone on the following resources:  land-
forms, soils, geology, groundwater, surface wa-
ter, air, infrastructure, waste management,
cultural or aesthetic resources, or noise.  Because
the combined facility would be a small addition
to the entire APT project, DOE would expect no
impacts beyond those already identified for eco-
logical resources (terrestrial resources, aquatic
resources, wetland resources, and threatened and
endangered species).

POTENTIAL ENVIRONMENTAL
IMPACTS OF OPERATING THE
COMBINED FACILITY

Combining the two facilities would not require
large changes in the operational envelope origi-
nally presented for APT.  No additional land
would be required.  No effects on landforms,
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soils, noise, or aesthetics beyond those identified
for APT would occur.  Permitted non-
radiological emissions to air would be within
limits for APT alone.  The combined facility
would not require a larger workforce than APT
alone, therefore, there would be no increased de-
mand for potable water or wastewater treatment
capacity, and no increase in sanitary waste dis-
charges beyond that already identified for APT
alone (Table 4-45).

Extracting 3 kilograms per year of tritium from
CLWR targets would require a slight increase in
radioactive process wastewater.  Radioactive
process wastewater would increase by 8 percent
over the baseline APT.  Electricity use at the
combined facility would be no more than the
baseline APT.

Releases of radioactive gases would increase.
The annual releases from the combined facility
would be no more than 35,000 curies of tritium
oxide, 4.2×10-5 curies of carbon-14, and small
amounts of other radioactive isotopes, including
iodine-125 and beryllium-7, based on a maxi-
mum of 3 kilograms of tritium produced per
year.  This represents an increase of 17 percent
for tritium.  All carbon-14 and cobalt-60 releases
would be the result of processing CLWR targets
(Table 4-45).

These increases would increase doses to the un-
involved worker by 15 percent to the maximally
exposed offsite individual (MEI) by 12 percent
and to the population by 10 percent.  Doses to
the involved worker are administratively con-
trolled and would not increase with the expanded
facility, however the collective worker dose
would increase by 4 person-rem per year.
Population latent cancer fatalities would increase
by 10 percent (Table 4-45).

The combined facility would produce similar
waste streams, but there would be an additional
330 cubic meters of radioactive low-level solid
waste and an additional 2 cubic meters of haz-
ardous waste produced annually (Table 4-45).

Greater accident consequences would be ex-
pected from the combined facility because of the
additional tritium in the stored CLWR targets
(Table 4-46).

4.5.3  Direct Discharge of Cooling
Water

In the Draft EIS, DOE evaluated the potential
impacts of discharging once-through cooling
water (under the Once-Through Cooling Water
alternative) and cooling tower blowdown (under
the Mechanical-Draft Cooling Tower alternative)
to the Par Pond system.  Under these alternatives,
the heated discharge would flow first into Pond 2,
and then through engineered canals to Pond 5 and
Pond C, and finally enter Par Pond.  In response
to concerns voiced by agency commenters about
possible impacts to plant and animal communi-
ties in Ponds 2 and 5, DOE has evaluated a new
cooling water system design variation.  Under
this new “Discharge to Pond C” design variation,
the heated discharge would be piped south from
the APT facility along existing Roads E-2, E,
and 6, then east along Road G, ultimately dis-
charging to the canal between Pond 5 and Pond C
(Figure 4-17).

Construction

Because the “Discharge to Pond C” design
variation would route pipelines down existing
roads and rights-of-way, minimal land clearing
would be required for pipeline corridors.  As a
result, there would be minimal loss of wildlife
habitat and no habitat fragmentation associated
with building the discharge pipeline.  Impacts to
air quality, soils, and surface water from pipeline
construction would be minor and mitigated to the
extent practicable by employing appropriate dust
control, soil conservation, and erosion control
measures.  Construction impacts from the “Dis-
charge to Pond C” design variation would be
small, essentially the same as those expected un-
der the Preferred Configuration.
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Operations

To analyze the operational impacts of discharg-
ing cooling tower blowdown to Pond C rather

than Pond 2, DOE performed calculations to es-
timate the heat rejection capacity of Pond C
(Willison 1998b).  The analysis indicated that

Table 4-45.  Differences between operating APT alone and in combination with CLWR extraction fur-
naces.a

Resource APT Combination Facility

Landforms, soils, geology No impacts NCb

Groundwater May use some groundwater NC

Surface water needs 6,000 gallons/minute NC

Surface water releases 2,000 gallons/minute NC

Waste Management (annual production)

Radioactive wastewater 140,000 gallons/year +8%

Nonradioactive process wastewater 920 million gallons/year NC

Sanitary wastewater 3.3 million gallons/year NC

Hazardous waste 1.0 cubic meter/ year +200%

Low-level waste 1,400 cubic meters/year +23%

Air

Nonradiological emissions Within regulatory limits NC

Radiological emissions

Tritium oxide 30,000 curies/year +17%

Carbon-11 250 curies/year NC

Carbon-14 NAc 4.2×10-5  curies/yeard

Argon-41 2,000 curies/year NC

Beryllium-7 0.02 curies/year NC

Iodine-125 2.7×10-3  curies/year NC

Public and Worker Health

Annual radiation dose to the MEI 0.053 mrem/year +12%

Annual collective radiation dose to the
population

3.1 person-rem/year +6%

Population latent cancer fatalities 1.6×10-3 +6%

Uninvolved worker dose 1.7×10-3 rem/year +15%

Collective involved worker dose 88 person-rem/year +5%

Electricity 3,100,000 megawatt-
hours/year

NC

                                                       
a. Source: England (1998a) and Willison (1998a).
b. NC = No change.
c. NA = Not applicable.
d. Values for combination facility releases have been presented instead of percent differences where no releases

occur for the baseline APT in that category.  In these cases, percent differences would be meaningless.
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Table 4-46.  Consequences from bounding accidents at APT and the combined facility.a

Accident and Receptor APT
Combination

Facility

Design-basis seismic event
Maximally exposed offsite individual (rem) 2.9 3.3
Total dose to the population (person-rem) 5,100 5,857
Total latent cancer fatalities to population 2.6 2.9
Uninvolved worker dose (rem) 150 152

Beyond design-basis seismic event
Maximally exposed offsite individual (rem) 3.0 5.8
Total dose to the population (person-rem) 5,500 10,577
Total latent cancer fatalities to population 2.7 5.3
Uninvolved worker dose (rem) 168 180

                                                       
a. Source:  DOE (1998).

88°F/2,000 gallons per minute (gpm) cooling
tower blowdown would have no detrimental ef-
fect on Pond C temperatures during summer
months (June-August), when surface tempera-
tures in Pond C routinely approach or exceed the
88°F blowdown temperature.  The analysis indi-
cated that the maximum effect on Pond C tem-
peratures would occur in mid-winter, when the
difference between the blowdown temperature
(88°F) and ambient water temperatures is ex-
pected to be greatest.  Based on historical data,
this would occur in December-February, when
Pond C surface temperatures are approximately
63°F.  Calculations showed that the area required
to dissipate the blowdown waste heat in the most
restrictive months would be less than 20 acres
(Willison 1998b).

Because Pond C is 165 acres in surface area, the
area required to dissipate the blowdown heat in
winter months would be a small fraction of Pond
C’s total surface area.  Less than 20 acres would
be affected.  As noted earlier, the 88°F blowdown
would have no discernible impact on Pond C
temperatures in summer.  The introduction of a
88°F/2,000 gpm discharge to Pond C would have
no effect on temperatures in down stream Par
Pond, regardless of time of year and ambient
conditions in Par Pond.  Thus, thermal impacts to
aquatic plants, benthic organisms, or fish would

be small and limited to the portion of Pond C
immediately downstream of the discharge canal.

Operational impacts to land use, air resources,
human health, and socioeconomics would be the
same whether the Preferred (cooling system)
Configuration or the “Discharge to Pond C” de-
sign variation is selected.

4.6  Potential Mitigation Actions

In the Draft APT EIS potential classes of miti-
gation actions were discussed in various places
throughout the document.  In response to sev-
eral comments (L2-01 and L4-01) and to clarify
DOE’s path forward regarding potential mitiga-
tion actions, a new section 4.6 is added to
Chapter 4 of the Draft APT EIS.

Once a primary technology decision has been
made, specific mitigation measures that may be
required will be identified in the Record of Deci-
sion and, if required, a mitigation action plan.

In general, the Department estimates the potential
environmental impacts of the APT to be small.
Two categories of potential impacts, however,
are more notable than the others; the use of elec-
tricity and water.  In the case of electricity use,
preliminary discussions with the South Carolina
Gas and Electric Company have
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Figure 4-17.  Infrastructure options for the APT
preferred site.
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indicated that it could provide sufficient electric-
ity through wholesale agreements and conse-
quently new generating capacity would not be
required.  Additionally, continuing design work is
ongoing to add additional energy saving features
to the APT design.

Water requirements for the APT are small in
comparison to historic SRS usage.  However, the
withdrawal and discharge of water is a sensitive
point.  DOE could mitigate the potential impacts
to groundwater by using the Savannah River and
mitigate the thermal discharge and flow impacts
to Par Pond by utilizing cooling towers.  As
mentioned earlier, the Department is investigating
bypassing precooler Ponds 2 and 5.  This would
eliminate the potential impacts to those water
bodies.

Other potential mitigation actions could include:

• Incorporating engineered barriers into the
APT design to minimize exposure to workers
and the public

• Installing a system of monitoring wells

• Instituting best available engineering tech-
niques to control erosion and sedimentation
during the construction process

• Conducting site-specific reviews of utility
corridors prior to construction to ensure the
protection of sensitive plant and animal spe-
cies and cultural resources.

• Implementing any actions resulting from
consultations with the U.S. Fish and Wildlife
Service
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GLOSSARY

Note: Glossary terms have been retained in this document only when relating to topics changed in this
final APT EIS.

accelerator
A device that accelerates charged particles (e.g., electrons or protons) to high velocities so they
have high kinetic energy (i.e., the energy associated with motion); it focuses the charged particles
into a beam and directs them against a target.

blanket
That part of an accelerator that contains feedstock atoms that undergo a nuclear reaction to absorb
neutrons, resulting (in the case of this EIS) in the production of a tritium atom and another
(byproduct) atom.

blowdown
Water discharged intentionally from a cooling tower system because of relatively high
concentrations of salts.

commercial light-water reactor
A reactor that uses regular water as the neutron moderator.  Commercial reactors are owned and
operated by utilities to produce electricity for consumers.

committed dose equivalent
The calculated dose equivalent received by a tissue or organ during the 50-year period after a
radionuclide is introduced in the body.

committed effective dose equivalent
The sum of the committed dose equivalents to various tissues/organs in the body multiplied by
their appropriate tissue weighting factor.  Equivalent in effect to a uniform external dose of the
same value.

conceptual design
Name for the process to develop a facility that will meet program goals while ensuring feasible and
attainable performance levels; develop project criteria and design parameters for all engineering
disciplines; and identify applicable codes and standards, quality assurance requirements,
environmental studies, construction materials, space allowances, energy conservation features,
health and safety safeguards, security requirements, and other features or requirements necessary
to describe the project.

cooling water
Water pumped into a nuclear reactor or accelerator to cool components and prevent damage from
the intense heat generated when the reactor or accelerator is operating.

cryogenics
The science of physical phenomena at very low temperatures, approaching absolute zero.
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cumulative impacts
Impacts on the environment, including additive ecological, health, or socioeconomic effects that
result from the addition of the impact of the proposed action to impacts from other past, present,
and reasonably foreseeable future actions, regardless of what agency (Federal or non-Federal) or
person undertakes the other actions (40 CFR 1508.7).

cryogenic distillation
A process where differences in the boiling points of hydrogen and tritium are used to separate the
two isotopes.  The process takes place at extremely cold temperatures.  See also cryogenics.

decay (radioactive)
The spontaneous transformation of one nuclide into a different nuclide or into a different energy
state of the same nuclide.  The process results in the emission of nuclear radiation.

decisionmaker
Group or individual responsible for making a decision on constructing and operating an
accelerator to produce tritium at the Savannah River Site.  Decisionmakers include DOE officials
specified in DOE Order 451.1A; elected officials; Federal, state, and local agency representatives;
and the public.

decoupler
That part of an accelerator between the high-energy neutron source and the moderating blanket
that contains feedstock material that will absorb low-energy neutrons and help protect the neutron
source.

deinventory
Packaging unused nuclear materials and placing them in storage on the SRS or at their source.

design-basis accident
For nuclear facilities, a postulated abnormal event used to establish the performance requirements
of structures, systems, and components to (1) maintain them in a safe shutdown condition
indefinitely or (2) prevent or mitigate the consequences of an accident so that the general public
and operating staff are not exposed to radiation in excess of appropriate guideline values.
Normally, a design-basis accident is the accident that causes the most severe consequences when
engineered safety features function as intended.

design-basis events
Postulated disturbances in process variables that can potentially lead to design-basis accidents.

dose
The energy imparted to matter by ionizing radiation.  The unit of absorbed dose is the rad, which
is equal to 0.01 joule per kilogram of irradiated material in any medium.

dose equivalent
A term used to express the amount of effective radiation when modifying factors have been
considered.  It is the product of absorbed dose (rads) multiplied by a quality factor and other
modifying factors.  It is measured in rem (Roentgen equivalent man).

drift
Mist or spray carried into the atmosphere with the effluent air vapor from a cooling tower.
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ecosystem
The community of living things and the physical environment in which they live.

effluent
A liquid or airborne material released to the environment; in common usage, a liquid release.

effluent monitoring
The collection and analysis of samples or measurements of liquid and gaseous effluents to
characterize and quantify contaminants, assess radiation exposure to members of the public, and
demonstrate compliance with applicable standards; occurs at the point of discharge, such as an air
stack or drainage pipe.

EIS (environmental impact statement)
A legal document required by the National Environmental Policy Act (NEPA) of 1969, as
amended, for Federal actions involving significant or potentially significant environmental impacts.
A tool for decisionmaking, it describes the positive and negative impacts of the proposed action and
the alternative actions.

emission standards
Legally enforceable limits on the quantities and kinds of air contaminants that may be emitted to
the atmosphere.

entrainment
The capture and inclusion of organisms in the cooling water systems of such facilities as reactors
and accelerators.  The organisms involved, which would depend on size of the intake screen
opening, include phyto- and zooplankton, fish eggs and larvae (ichthyoplankton), shellfish larvae,
and other forms of aquatic life.

environmental surveillance
The collection and analysis of samples of air, water, soil, foodstuffs, biota, and other media and the
measurement of external radiation to demonstrate compliance with applicable standards, assess
radiation exposures to members of the public, and assess effects, if any, on the local environment.

exposure (to radiation)
The incidence of radiation on living or inanimate material by accident or intent.  Background
exposure is the exposure to natural background ionizing radiation.  Occupational exposure is the
exposure to ionizing radiation that occurs during a person’s working hours.  Population exposure is
the exposure to a number of persons who inhabit an area.

extrusion press
A device in which heated or unheated material is forced through a shaping orifice to become one
continuously formed piece.

fallout
The descent to earth and deposition on the ground of particulate matter (usually radioactive) from
the atmosphere.

feedstock material
Neutron-absorbing material in the target/blanket structure that is transformed by neutron
absorption into the desired product (e.g., tritium).
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getter
The material that collects the tritium produced by neutron absorption.

greater-than-Class-C waste
See waste classifications.

grid
A transmission and distribution system for electric power.

half-life (radiological)
The time in which half the atoms of a radioactive substance disintegrate to another nuclear form.
Half-lives vary from millionths of a second to billions of years.

hazardous waste
See waste classifications.

heavy-water
Water in which the hydrogen of the water molecule consists entirely of the heavy hydrogen isotope
having a mass number of 2; also called deuterium oxide (D2O).

heavy water reactor
A nuclear reactor in which heavy water serves as a neutron moderator and sometimes as a coolant.

high-level waste
See waste classifications.

impingement
The process by which aquatic organisms too large to pass through the screen of a water intake
system become trapped against the screens and are unable to escape.

inductive output tube
A device designed to amplify microwaves in a manner different from that in a klystron.  The
electron beam current varies depending on the microwave signal.  In addition, it is typically
smaller than a klystron and has greater efficiency, providing the same microwave amplification
with less energy.

infrastructure
The system of public works of a county, state, or region; also, the resources (buildings or
equipment) required for an activity.

in situ
In or at the natural or original position or location.

ion
An atom or molecule that has gained or lost one or more electrons to become electrically charged.

ionizing radiation
Radiation capable of displacing electrons from atoms or molecules to produce ions.
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irradiation
Exposure to radiation.

isotope
An atom of a chemical element with a specific atomic number and atomic mass.  Isotopes of the
same element have the same number of protons but different number of neutrons.  Isotopes are
identified by the name of the element and the total number of protons and neutrons in the nucleus.
For example, plutonium-239 is a plutonium atom (94 protons) with 145 neutrons, for a total of
239.

klystron
An electron tube used for the amplification of microwaves (see radiofrequency power tube).

latent cancer fatalities
Deaths resulting from cancer that became active sometime after the exposure to the carcinogen that
induced the cancer.  The delay between exposure and cancer development is known as the latent
period.

laydown
Area of construction site used to sort and store construction materials.

light water
Ordinary water containing hydrogen atoms with no neutrons in their nucleus.

light-water reactor
A nuclear reactor that uses ordinary water to cool the reactor core and to moderate (reduce the
energy of) the neutrons created in the core by fission reactions.

Linac
Linear accelerator.

low-income community
A community in which 25 percent or more of the population is identified as living in poverty.

low-level waste
See waste classifications.

makeup water
Replacement for water lost through drift, blowdown, or evaporation (as in a cooling tower).

maximally exposed individual
A hypothetical member of the public who receives the maximum possible dose equivalent from a
given exposure scenario.

MeV (million electron-volts)
A unit used to quantify energy.  In this EIS, it describes a particle’s kinetic energy, which is an
indicator of particle speed.

millirem
One thousandth of a rem.  (See rem.)
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mixed waste
See waste classifications.

National Ambient Air Quality Standards
Air quality standards established by the Clean Air Act, as amended.  The primary National
Ambient Air Quality Standards are intended to provide the public with an adequate margin of
safety, and the secondary National Ambient Air Quality Standards are intended to protect the
public from known or anticipated adverse impacts of a pollutant.

National Pollutant Discharge Elimination System
Federal system that permits for liquid effluents regulated through the Clean Water Act, as
amended.

neutron
An uncharged nuclear particle that has a mass approximately the same as that of a proton; it is
present in all atomic nuclei except that of hydrogen-1.  A free neutron is unstable and decays with
a half-life of about 13 minutes into an electron and a proton.

nuclide
An atomic nucleus specified by atomic weight, atomic number, and energy state; a radionuclide is
a radioactive nuclide.

Occupational Safety and Health Administration
Federal agency responsible for oversight and regulation of workplace health and safety.

oxides of nitrogen (NOx)
Primarily nitrogen oxide (NO) and nitrogen dioxide (NO2), these compounds are produced in the
combustion of fossil fuels, and can constitute an air pollution problem.

ozone
A compound of oxygen in which three oxygen atoms are chemically attached to each other.  Ozone
is an air pollutant.

person-rem
The measure of radiation dose commitment to a specific population; the sum of the individual
doses received by a population segment.

pH
A measure of the hydrogen ion concentration in aqueous (made from, with, or by water) solution.
Pure water has a pH of 7, acidic solutions have a pH less than 7, and basic solutions have a pH
greater than 7.

proton
A nuclear particle with a positive charge equal in magnitude to the negative charge of the electron;
it is a constituent of all atomic nuclei, and the atomic number of an element indicates the number of
protons in the nucleus of each atom of that element.
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radiation
The emitted particles and photons from the nuclei of radioactive atoms; a short term for ionizing
radiation or nuclear radiation, which are different from nonionizing radiation such as microwaves,
ultraviolet rays, etc.

radioactivity
The spontaneous decay of unstable atomic nuclei accompanied by the emission of radiation.

radiofrequency power tube
An established technology that radar installations and television broadcast stations use to generate
broadcast signals.  It uses a beam of electrons to amplify a microwave signal.

radiological
Related to ionizing radiation.

radionuclide
See nuclide.

reactor
A device or apparatus in which a chain reaction of fissionable material is initiated and controlled; a
nuclear reactor.

Record of Decision (ROD)
A document that provides a concise public record of an agency decision on a proposed action for
which it prepared an EIS.  An ROD identifies the alternatives considered in reaching the decision,
the environmentally preferable alternative(s), factors the agency balanced in making the decision,
and whether the agency has adopted all practicable means to avoid or minimize environmental
harm and if not, why not.

rem (Roentgen equivalent man)
The unit of dose equivalent for human radiation exposure.  It is equal to the product of the
absorbed dose in rads and a quality factor.

Resource Conservation and Recovery Act
The Act that provides a “cradle to grave” program for hazardous waste, which established, among
other things, a system for managing hazardous waste from its generation until its ultimate disposal.

River Water System
A system of large concrete pipes built to provide secondary cooling water to the five SRS
production reactors.  The system pumped water from the Savannah River to the reactor areas,
where the water passed through heat exchangers to absorb heat from the primary reactor core
cooling system.  Heated discharge water returned to the river via onsite streams.

sanitary waste
See waste classifications.

spallation
A nuclear reaction in which the energy of the incident particle is so high that when it strikes the
target nucleus, more than two or three particles are ejected from the target nucleus, and both its
mass number and atomic number are changed.
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special case waste
See waste classifications.

special nuclear materials
Plutonium, uranium-233, uranium enriched in the isotope 233 or 235, and any other material DOE
determines to be special nuclear material.

spent nuclear fuel
Fuel that has been withdrawn from a nuclear reactor following irradiation, the constituent elements
of which have not been separated.

sulfur dioxide
A heavy, pungent, toxic gas, used as a preservative or refrigerant, that is a major air pollutant.

superconducting
Exhibiting a complete disappearance of electrical resistance in various metals at temperatures near
absolute zero.

Superfund
A trust fund established by the Comprehensive Environmental Response, Compensation, and
Liability Act and amended by the Superfund Amendment and Reauthorization Act that finances
long-term remedial action for hazardous waste sites.

supply
For this EIS, the production of tritium in a reactor or an accelerator and the subsequent extraction
of the tritium in pure form for use in weapons.

target
In broad terms, a tube, rod, or other form containing material that, on being irradiated in a nuclear
reactor or an accelerator would produce a desired end product.

tier
To link to another in a hierarchical chain.  An upper-tier document might be programmatic to the
entire DOE complex of sites; a lower-tier document might be specific to one site or process.

total particulate matter
Fine liquid or solid particles such as dust, smoke, mist, fumes, or smog found in air or emissions.

tritium
A radioactive isotope of hydrogen and an essential component of every warhead in the current and
projected U.S. nuclear weapons stockpile.  The tritium enables warheads to perform as designed.

Tritium Extraction Facility
A proposed facility at the Savannah River Site that would extract tritium from target material
irradiated in either an accelerator or a commercial light-water reactor.

Tritium Loading Facility (formerly known as Replacement Tritium Facility)
Underground SRS facility in which gases are drawn off of weapons, separated and purified into
useful hydrogen isotopes (tritium), mixed to exact specifications, and reloaded into the reservoirs.
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Tritium Producing Burnable Absorber Rods (TPBARS)
A highly radioactive target rod which contains recoverable tritium after irradiation in a reactor.

Tritium Separation Facility
A portion of the proposed APT at the Savannah River Site that would separate hydrogen isotopes
(protium, deuterium, and tritium) from helium using metal getter beds that would absorb hydrogen
while allowing helium to pass through, and would separate tritium from the other hydrogen
isotopes using cryogenic distillation.

uninvolved worker
For this EIS, an SRS worker who is not involved in the operation of the accelerator, and who is
assumed to be at least 640 meters from the point of release.

volatile organic compound
An organic compound with a vapor pressure greater than 0.44 pound per square inch at standard
temperature and pressure.

waste classifications
Waste products are defined by statutes and DOE Orders based on origin, content, type of hazard
and magnitude of hazard.  In this document. the description of waste products may include the
following definitions:

greater-than-Class-C waste
Low-level radioactive waste that is generated by the commercial sector and that exceeds U.S.
Nuclear Regulatory Commission concentration limits for Class-C Low-Level Radioactive
Waste as specified in 10 CFR Part 61.  DOE is responsible for the disposal of Greater-
Than-Class-C wastes from the DOE Nondefense Program.  (Note:  This term applies only to
radioactive waste under the authority of the U.S. Nuclear Regulatory Commission and is
included in this EIS only for clarity.)

hazardous waste
Waste (solid, semisolid, or liquid) with the characteristics of ignitability, corrosivity,
toxicity, or reactivity, as defined by the Resource Conservation and Recovery Act and
identified or listed in 40 CFR 261 or the Toxic Substances Control Act.

high-level waste
The highly radioactive wastes that result from the chemical processing of spent nuclear fuel,
including liquid waste produced directly in reprocessing and any solid waste derived from the
liquid.  High-level waste contains a combination of transuranic waste and fission products in
concentrations requiring permanent isolation.

low-level waste
Radioactive waste not classified as high-level waste, transuranic waste, spent nuclear fuel,
or byproduct material.

mixed waste
Waste material that contains both hazardous waste and radioactive source, special nuclear,
or byproduct material (subject to the Atomic Energy Act of 1954).
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sanitary waste
Solid waste that is neither hazardous as defined by the Resource Conservation and Recovery
Act nor radioactive; sanitary waste streams include paper, glass, discarded office material,
and construction debris.

special case waste
A temporary waste classification defined in DOE Order 5820.2A, “Radioactive Waste
Management,” but eliminated from Draft DOE Order 435.1.  Waste in this temporary
classification must be evaluated to determine appropriate burial requirements.

water quality standards
Provisions of Federal or state law that consist of a designated use or uses for the waters of the
United States and water quality standards for such waters based on their uses.  Water quality
standards are used to protect the public health or welfare, enhance the quality of water, and serve
the purposes of the Clean Water Act.

wetlands
Land exhibiting the following:  hydric soil conditions, saturated or inundated soil during some
portion of the year, and plant species tolerant of such conditions; also, areas that are inundated or
saturated by surface water or groundwater at a frequency and duration sufficient to support, and
that under normal circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions.  Wetlands generally include swamps, marshes, bogs, and similar areas.
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