Another important feature of the Price-Anderaon Act 1s the monetary
limitation on 1’ability., To the eXtent that damages exceed cthe amount of
coverage requir:d by the Act, all responsible parties ere relieved of further
liability; Congrz2g8s is then required to investigate the incident and take
appropriate act.sn,

The Price-{nderson Act provides for llability :overage through a system
of private insuvance and government indemnity. Un¢ r the Act's private
ingurance system, utility owners of large NRC-~licens~d commercial nuclear
power reactors are required to maintain the maximui ¢mount of jngurance
avallable from private sources (currently, $160 miilion). Should claims
ariging from a nu-lear incident (related to the acti.lties of such NRC
licensees) exceed the amount of primary ingurance, ail licensees of large
nuclear power reactors would be amsesged up to $5 million per reactor. With
98 large reactors now licensed to operate (as of January 1986), a aecond layer
of coverage is provided in the amount of $490 millien. Both forms of coverage
provide a total of $640 million in thg event of g serious nuclear incident at
a nuclear power plant or an incident qccurring in the course of transportation
to or from such a facility.

The Price-Anderson Act also authorizes the DOE to enter into Indemnity
agreementa with its contractors for activities, under contract and conducted
for the benefit of the United States, that involve “the risk of public
11ability for a substantial nuclear incident.”" The indemnity coverage under
such contracts provides that, in the event of a nuclear incidant arising out
of, or in connection with, a contractual activity, the contracter and any
other person who may be liable would be indemnified by the DOE, up to the
statutory limit of $500 million. Indemmity coverage under DOE agreements
further extends to nuclear incidents arising in the course of transportation
to or from contractor locations. The DOE does not require contractors to
carry additicnal liabillity insurance because the cost of any such insurance
would be passed on to the DOE. Since the enactment of the Nuclear Waste
Policy Act, the DOE has indicataed that indemnity agresments based on the
Price-Anderson Act will be included in ita contracts for the operation of any
DOE facility associated with the waste-management program (e.g., a geologic
repository and MRS facility, if approved by Congress). Under the indemmity
agreement, the DOE 1s to indemmlfy the facilities' operating contractor and
any other person whe may be liable for a nuclear incident arising out of, or
in connection with, radiocactive waste management. Coverage for
waste-management activities would extend to tranaportation to or from a
wagte-management facility,

Congressional review of the Price-Anderson Act is now under way and ia
expected to be completed by 1987, when the Act will expire unless
reauthorized. The DOE has offered recommendations to Congress pertaining to
the Act's contractor indemmity system and the application of that system to
activities conducted under the Nuclear Waste Policy Act. BSuch recommendations
include the following:

¢ Extendad liabllity coverage. While a limitation on liability is
supported, the DOE has recommended that the extent of coverage under
DOE indemnity agreements be comparable to that afforded by large
commercial utilities,
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Explicit eccverage of activitles conducted undzie the Nuclear Waste
Policy Act While the DOE belleves that the present language of the
Price~Andarson Act 1s aufficlent to permit Indemnification coverage
for nuclesv waate operationa, explicit coverap: under the Act is
supported,

Applicatitn of ENO proviaions to waste-manage «mt activities. The DOE
supporte the extension of the Act's ENO provi. ions, with the related
waiver of defensesa, to incidents connected wit' the transportation,
storage, and dlsposal of civilian and defens Hhigh-level waste.

Source of funding. The DOE supports the provipion of liability
coverage for waste-management activities conducted under the Nuclear
Waate Policy Act through expenditures of the Huclear Waste Fund (which
in turn is financed through fees pald by the generators and owners of
radionctive wante), :
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Appendix B

AVAILABILITY OF REFERENCES

B.1 REFERENCES CITED IN AL! EAs

The references cited in all of the draft and , h final environmental
assesasments (EAs) are available for public review 1.1 UOE reading rooms at the

following locatiovs.

U.S. Department of Energy
Public Pzading Room

FOI, Roaom 1E-190 _
1000 Indepandence Avenue, 5.W,
Washington, DC 20585

Albuquerque Operations Office

National Atomic Museum
Kirkland Air Force Bage East
Albuguerque, NM 87116

Chicago Operationg Office
9800 South Cass Avenue
Argonne, IL 60439

Idaho Operations Office
550 Second Street
Idaho Falls, ID 83401

Nevada Operations Office
2753 South Highland Drive
Las Vegps, NV, 89109

Oak Ridge Opepahiqns:qfﬁipg
Federal Bullding
Oak Ridge, TN A 37830 ..

Richland Operatlbhs.ﬂffiéé, ,:j_u_
Federal Bullding .. ..
Richland, WA 99352

San Francileco Operqtiqpaqﬂffica
Welle Fargo Bullding . ]
1333 Broadway

Oakland, CA 95612

Savannah River OpératianZOIfipﬂ_,
Savannah River Plant
Aiken, S5C ;29801

B.2 REFERENCES CITED IN THE EA FOR THE BASALT (HANFORD) SLTE

The referencesﬁcifed in the EA for the Hanford site are aﬁailéhié fér
public review at the following locations:

Boise Public Library and
Information;Center.

715 Capitol Boulevard . ..

Boise, ID 83702

Lewiaton City Library
428 Thain Road
Lewiston, ID 83501

Idaho

Coeur D'Alene Publig Library
703 Lakeside Avenue . !
Coeur D'Alene, ID 83814

University of Idaho Library
(Federal Depository)
Moscow, ID B3843



Portland State (niversity
{Federal Deposiiory)

Bradford Price “illar Library
934 Southwest itarrison
Portland, OR 7207

University of Washington Libraries
M~171 Libracy, FM-25
Seattle, WA 9B195 -

Central Washington University
D and 11 Street
Ellensburg, WA 98926

Washington State Libraty
{Federal Depository)
Temple of Jubtice =
Olympia, WA 98504 -

Pasco Public Library
1320 West" Hbﬁkins '
Pasco, WA 99301

Seatile Public Library

1000 Fourth Avenue

Seattlel WA 9810&

Fort Vancouver Regibﬁal Library
1007 Eagt Mill Plain Boulevard
Vancouver, WA 90663

Prosser Publi¢ Library
902 Seventh Street
Prosser, WA 99330

Qregon

Umatille County Library
214 Norien Main Street
Pendleton, OR 97801

Washington

State of Washington Dept. of Ecology

Office of High-Level Nuclear Waste
Management

Referenca Ceéhter

5826 Pacific Avenué

Lacey, WA 985304 '

KRR
¢t o

[~

Eastern Jashington Univeraity
Jobn F. Kennedy Memorial
Cheney. WA 99004

Washington State University Library
Holland Library,” Room”zzl
Library Road " © e
Pullman, WA 99164-5610

Mid-Columbia Library _ o
405 SouthDaytoh ” 7' =T it
Kennewick, WA 99336 SRR

Richland Publi& Library ' ”‘,
Swift and Northgaté_l S e
Richland, WA 99352

Spokane Publié Library
Comatock Building Library
West 906 Main' Avenue'
Spokane, WA 99201

Walla Walla Public Library
238 East Adler
Walla Walla, WA 99362

U.S. Department of Energy

Reading Room, Hanford Science
Centér ' :

825 Jadwin Avenue

Richland, WA 99352

Yakima Valley Regional Librdry
102 North Third’Stredt’ :aﬂfn,
Yakima, WA 98901 it i
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B.3 REFERENCES CITED IN THE EA FOR THE SALT SITES

The refersnces cited in the EAs for the Davis ‘anyon, Utah, Deaf Smith,
Texas, and Richcon, Mississlppi, are available for "ublic review at the
following locations:

Loulsiana

Minden Nuclear Waste Information Office Bienv lis: Parigh Library
221 Main Street 604 Sou h Maple
Minden, LA 710CJ Arcadia, LA 71001
Webster Parigh Library
521 East and West Streets B
Minden, LA 71005

Mississippi
Richton Nuclear Waste Information Office Harrison County Llibrary
103 Dogwood lath Street and élst Avenue
Richton, MS 39476 GulEport, Hs 35510 S
Pine Forest Reglonal Library Jackaon-George Reglonal fibrhfy"fﬂhw
Main Street 3214 Pascagoula Street |
Richton, MS 39476 Pascagoula, M 39567
Jackson Metropolitan Library ' Harriette Pefson Memgrial Libra;y o
301 North State Street College’ gﬁreet‘“
Jackson, M§ 39201 . _ _ Port Gibson, MS 39150
Hattiesburg Public lerary o Laurel-Jones. ¢09nt{ Publi%rL;bpéiyf:
723 Main Street 530 Commerce Street ", 7
Hattiesburg, MS 39401 _ Laurel, MS 39440 o

I I S LN FLT YRS P IS

Jones County Junior College Library
Front Street
Ellisville, MS 39437

Texas L . 3
Deaf Smith County Library Rhoads Memorial Liﬁ?af}’ SRR
211 East Fourth Street 163 Southwest Second Street
Hereford, TX 79045 Dimmitt, TX 79027
Swisher County Library ' " Gabie Befts Bifton Memorial Library
127 Southwest Second Street . 217 S..Karn ¥y, St.
Swisher County Memorial Building Clarendon, 79226
Tulia, TX 79088
Canyon Publi¢ Library S Austin Phblie’ Libiary ’::“"_ff;‘;?F
301 lé6th Street _ o 80C Guadalupe Street L
Canyon, TX 79015 . o Austin, TX 78768 o
B:S,
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Texas {continued)

Awarillo Public Library
413 East Fourth Street
Post Office Boy 2172
Amarillo, TX 74189

Texas Nuclear Waste Programs Office

Sam Houston Office Building, Room 204

200 East l4th St:eet
Austin, TX 78711

Tulia Muclear Waste Informatlion Office

Griffith Estate Building
100 S§.E. Second
Tulia, TX 790¢8

Moab Nuclear Waste Information Office

471 South Main Street No, 3
Moab, UT 84532

Monticello Nuclear waSte Information

Office
San Juan County Coyrthouse
117 South Main Street, Room 12
Monticello, UT 84535,

Grand County Public Library
25" South First Street East
Moab, UT 84532 o

Grand County High School Library
300 South 100 East
Moab, UT 84532

San Juan County Library
266 North Main Street
Monticello, UT 84535

University of Texas General Library
Pust Office Box P
Augtin TX 78712

Heref; ri Nuclear Waste Informatlonl
Off4a- :

115 Easi{ First Street

Hereford, TX 79045

Monticello High School L1brary
Media Center

55 North Second Street West
Monticello,'UT 84535

San Juan County Library
50 Weat First Street South
Blanding, UT 314535

Mesa County Public Library
530 Grand Avenue
Grand Junctlon, CO ' 81501

2197 East 7000 South o
Salt Lake Clty, UY' 84121 "

University of Utah
Marriott Library
Salt Lake City, UT 84112

B.4 REFERENCES CITED IN THE EA FOR THE TUFF SITE

The references cited in the EA for the Yucca Mountain site are available
for public review at the following locations:

Amargosa Valley Community Liprary
Star Route 15 _ i

Box 40-T

Amargosa Valley, NV 89020

aninna’

Beatty Community L1brary
4th and Ward

P.0O., Box 128

Beatty, NV 89003



Clark County lLisrary
1401 E, Flaming«
Las Vegas, NV R9109

Lincoln County Library
P.0. Box 330
Ploche, NV 89043

Nevada State Library
401 N. Carson

Capitol Complex
Carson Oity, NV 89710

University of Nevada at lLas Vegas
James R, Dickinson Library

4505 Maryland Farkway

Las Vegas, NV 89154

United States Department of Energy
Nevada Operations Office

Public Reading Room

2753 South Highland

Lag Vegas, NV 89109

a nonon s

pu.s.
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Law Library

Nye County Courthouse
P.0O. Besy: 393

Tonopai , NV B9049

Nevads ‘egislative Council Bureau
Resear-. : Library

Legis's .lve Building

Capit.l Complex

Carson; ‘ity, NV 89710

Northern Nevada Community College
Learnirg Resource Center

901 Elm Street

Elke, NY 89801

University of Nevada at Reno
Getchelil Library

Reno, NV B89557

Washoe County Library

301 Center Street
Reno, NV 89502

GOVERNMERY PRINYING OFFICE: tgas-153-333
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Appendix G

C.1 INTRODUCTION

This append. .x respends to the issues ralsed by faderal, State, and local
governments, afiected Indian Tribes, private citize-3, and other organizations
on the draft environmental assessment (EA) that wes »repared pursuant to
Section 112 of the Nuclear Wrate Policy Act of 198 {the Art). In addition to
presenting the issues raised in the comments and tre responses, it describes
where changes wert made in the final EA.

C.1.1 THE COMMENT PROCESS FOR THE ENVIRONMENTAL ASSFSSMENTS

A notice of avallability of the draft EA appearsd in the Federal Register
of December 20, 1984. This notice requested interesved parties to raview and
comment on the draft EA, allowing 90 days for the comment period. The notice
glso announced an extenaive series of public briefings to be held in each of
the aix States contalning potentially acceptable aitag for the first
repository. These briefinge were conducted solely to provide information on
the draft EAs, not to solicit comments. Several weeks after the briefinga,
the DOE held hearings in which the public was invited to submit testimony for
the public record,.

Comments on the draft EA were in the form of letters addressed to the
J.8. Department of Energy and of oral statements pregented at 19 public
hearings conducted in February and March 1985. Each comment letter or the
recorded statement of each hearing participant was given a
document-identification number and examined to identify comments. The
commente in each letter were numbered sequentially. Coples of the conments
and letters can be seen i{n the publie reading rooms at DOE Headquarters and
the Project Offices.

Each comment was classified according to subject area and assigned a
clasgification numnber that corresponds to a section of the Comment Response
Document. By referring to the index at the end of this section, each
commenter can find the section of the appendix where the lssues ralsed by the
comments are addressed.

The subject matter of the comments fell into seven different areas:
policy lssues; siting process and decislons; data base, proposed activities,
and repository deslgn; postclosure performance; preclosure radiological
safety; environment, socloeconomics, and transportation; and ease and cost of
siting, construction, operation, and closure. The lagt four groups corresgpond
to the division of technical areas in the general siting guldelines (10 CFR
Part 960). Each group is further broken down into more specific topic areas
shown 1n Section C.l.2. Where appropriate, Section C.l1.2 shows the section of
the EA to which the comment referred.
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Within each tiple area the the individual comments were screened to
determine the spe.ific 1ssues they addressed. Resporises were then prepared
for each issue. Iditorial comments (e.g., spelling and grammatical errors,
incorrect cross-ruferencing, and errors in tables and figures) were considered
during the premaration of the final EA, and the apprepriate changes were
made, Such comms.its are not gpeciflcally discussed 1n this appendix.
Reaponses to tectinical issues identify how and to wh»' degree the issue bhas
been incorpornted into the final EA. Where possible the responsie identifies
the places in the final EA where the change was madz. For technical comments
addressing concerns outside the scope of the docume :t, a statement 1s made to
that effect.

C.1.2 CLASSIFICATION OF COMMENTS

€.1,2.1 Policy and programmatic issues

Section C.2 summarizes and responds to comments that are concerned mainly
with policy and programmatic issues. Most of these comments do not addresa
siting decisions or the evaluations reported in the EAs. The exceptions are
general comments on transportation, many of which are directed at Appendix A
of the draft EAg,

Classification

number Subiect

c.2.1 Public involvement and institutional
issues -

C.2.2 Legal and regulatory issues '

c,2.3 Program management, costsy and schedules

C.2.4 Transportation, retrievability, and: -
gecond repository -

c.2.5 Other waste-management activities

C.2.6 Types of waste to be receéived at a
repository

c.2.7 The draft enviromnmental assesamants

C.2.8 Miscellzneous :

C.1.2.2 §Siting process and decisiona

Section C.3 addresses questions on the siting process and decisions..
Many comments on siting decisions are clogely related to technical evaluaticns
of baseline conditions at the sites and of site suitability on the baeis of
the technical guidelines. Comments that primarily address site—sguitability
evaluations or supporting information are not included in this sectionj
comments that address the application of suitability evaluationa in the
rankings of sites are included in this section.

g.1=2
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Clagsification

number Sub ject

c.3.1 Site screening and guldelfines issues
c.3.2 Evaluation of disqualifying conditi:aa
¢.3.3 Evaluation of the geohydrologle asii.ing
c.3.4 Nomilnation end recommendation of a t2s

foor characterization

C.1.2.3 Data_base, proposed activities, repository design

EA section

102. 2-2

Section C.4 addresses comments on the accuracy or adequacy of the
baseline information about the repository system, site characterization
activities, and the gite ltself that is used to evaluate site sultabllity and

the impacts of developing the site.

Clagsification
number Subject
C.b4,1 Baaeline conditions at the asite
Cob.2 Activities proposed for site
characterization
C.4.3 The repository (including the waate
package

C.1.2.4 Postclogsure performance

EA section

3-2’ 3-3

5.1

Section C.5 includes commenta on the condition and performance of the

repository after it is closed and sealad.

Classification
number _ Subject
C.5.1 Geohyﬂ;qloéy
C.5.2 Geﬁcﬁ?@istry
€.5.3 Rpckjéﬁﬁracgeristicg
C.5.4 Cliﬁ#te ché§ges
C.5.5 Erosion

c.1-3

g 0noad

2 7 9

EA section
6.3;i.1,.§.2.2
6.3.1.2, 5.2;1; 3.2

6.3.1.3, 5.2.1, 3.2
6;3.1nh 3 4 3
6.3.1.5, 5,2.1, 3.2



Clasgification

number Subject LA section

C.5.6 Digsolution 6.3.1.6, 5.2.1, 3.2
g.5.7 Twctonics 6.3.1.7, 5.2.1, 3.2
€.5.8 Kuman Interference 6.3.1.8, 5.2.1, 3.2

{natural resources)

C.5.9 Partclosure site ownership and contry 6.2.1.1, 3.4.1
¢.5.10 Postclosure aystem guideline 6.3.2

c.5.11 Assegsment of postclosure parformance 6.4,2

C.1.2.5 Preclosure radiglogical safety

Section C.6 addresses comments on the behavior and effecté of
radionuclide releases during repository operations.

Classificatlion
number Subject EA section
C.6.1 Population density and distributlon 3.2.1.2. 5.4,1,
G.6.2 Site ownership and control 6,2.1.3, 3.4,1
C.6.3 Meteorology 6.2.1.4, 3.4.3
C.6.4 0ffsite installations and operations 6.2.1,5
C.6.5 System guideline 6,2.2.1
C.6.6 Asgegsment of preclosure parformance 6.4,1

C.1.2.6 Eavironment, socloeconomics, and transportaticn

Section C.7 addresses comments on (1) the environmental, sociceconomic,
and trangportation-related effects of repository development and site
characterization; (2) the technical guidelines for socioeconomics,
transportation, and the environment; and {3) the use of thase guidelines in

evaluating the relevant system guldeline.

Most comments in this category are

concerned with the characteristics of the repository before it 18 closed and

decormissioned.
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Classification

number Subject %A gection
c.7.1 txpected effects of site

caaracterization 6.3.5
C.7.2 Lnvironmental quality 6.2.1.6
c.7.3 Expected effects of transportation 5.3, 6.2,1.8, 3.5
C.7.4 Erpected effects on sociceconomic

coaditions 6.2,1.7
C.7.5 System guldeline 6.2.2,2

C.1.2.7 Ease and cost of siting, construction, operation, and closure

Section C.8 addresses comments about the problems and costs of siting,
constructing, operating, and cloging the repository.

Claesification
number Subject EA gsection
c.8.1 Surface characterlatics 6.3.3, 3.4.1, 5.1
c.8.2 Rock characteristics 6.3.3, 3.2, 5.1
C.8.3 Preclosure hydrology 6.3.3, 3.3, 5.1
c.8.4 Preclosure tectonics 6.3.3, 3.3; 5.1
c.8.5 Syatem guldeline 6.3.4

C.1.2.8 Project-specific miacellaneoua

Section C.% addresses site-apecific issues that are not addressed in the
technical asections of the document.

. C.1-5
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C.,2 POLICY ISSUES

Many of the comments on the draft EAs were concirned with various policy
igsues, which are addressed in this secticen; public involvement and
institutional issces (Section €.2.1); compliance wit* Federal and State laws
and regulations, including interpretations of the Nuulear Waste Policy Act
(Section C.2.2); program management, costs, and achecu.es (Section C.2.3);
policy issues related to waste menagement, such as ~ .ansportation,
retrievability, monitored retrievable atorage, and .. wnt~fuel reprocessing
(Sections C.2.4 and C.2,5); and the types of waste t: be received at the
repository (Becticn C.2.6). Also included in this suction are direct comments
on the draft EAs (Section {.2.7) and miacellanecus i. sues (Section C.Z2.8).

C.2.1 PUBLIC INVOLVEMENT AND INSTITUTIONAL ISSUES

This secticn addresaes comments on public involvement and institutional
igsues. These issues are divided into five categor’es: conduct of the
public—participation process; interactions with States, affected Indian
Tribea, and local communities; working with Federal agencies; working with
other countries; and sccioecenomic impacts.

C.2.1.1 The DOE's public participation process

Commenta on the DOE's public-participation proceas were concerned mainly
with reviews of, and hearings on, the draft EAs. Other issuea in this
category were related to the DOE’s relations with the public and acoass to
information. .

C.2.1.1.1 Public review of the draft environmental assessmenta

Many ccmmenters said that the 90-day comment period for the dreft EAs was
not long enough for a thorough review. Others complained about delays or
difficulties in recelving copies of the draft EAs and suggested that the
documenta should have been available in public libraries. o

Issue

Many commenterg said that the 90—day public comment period did not permit
a thorough review of the lengthy and technical draft EAs, especially since che
beginning of the comment period coincided with the year—end holidays.

Responsae

The DOE iseued the draft EAs for public comment in the interxest of
expanding public participation in the site—selection procacs. The igsuance of
draft EAs was not required by the Act, and it entailed significant penalties
in echedule. The DOE decided to accept these penalties because it deemed this
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opportunity for publie involvement to be important. Futhermore, in response
to public commen.s on the draft Mission Plan (DOE, 1984a) the DOE extended the
planned EA commert period from 60 to 90 days. One of the purposes of this
extenslon waa to compensate for potential delays in the malling and
distribution of she documents during the holiday se:r.on.

To help the publie understand the draft FAs, ts DOE conducted a serlas
of interactive wriefings in January 1985 and 19 pub.ic hearings in February
and March 1935 in the six States containing the sit.s and in an adjacent
State.

In reviping :¢he EAs, a special effort was made *o consgider comments
recelved aftar the March 20, 1985, deadline. The fi..al EAs reflect comments
recelved as late as August 30, 1985,

Isaue

DOE representatives allegedly had promiged that the comment period would
be extended, but it was not.

Response

The DOE did not officlally extend the public-comment period. However, ae
explained above, the DOE made every effort to consider comments received after
the deadline, and, as mentioned above, the final EAs reflect comments received
up to 5 months after the deadline,

Issue

Because the 90~-day comment period began before his term, the new Governor
of Utah had less opportunity for involvement,

Reaponae

The State of Utah submitted supplementary comments. These comments were
received on May 1, 1985, and were congidered in revising the EAs.

Issue

Some persons saild they had experienced difficulty in obtaining copies of
the draft EAs or felt that the DOE's response to requests for copies was very
slow.

Responsge

To facilitate requests for the draft EAs, the DOE set up toll-free
telephone numbers for use by the general public during the 90-day comment
period. Degpite some initial difficulties, the toll-free system worked well
as a means for requesting the EAs. However, the DOE recognizes with regret
that some persons may have experisnced delays in receiving the EAs. The
demand for the EAs was great, and over 5,000 coples were digtributed.



Iagua

Some commer..ers said that documents like the Eis should be available in
libraries to facllitate timely review. One party complained that accesa to
the refaerence ducuments for the EAs was very poor ix the local libraries.

Response

Coples »f the draft EAs were placed in the pub:ic libraries of local
communities closest to the potentially acreptable ::.tes. In addition, coples
were available in DOE public reading roows, which wur2 open during normal
buainess hours and have copies of all avallable prog ram-relatod materials,
including moat of the reference documents cited in the EAs. DMoreover, the
draft EAs and the reference documents were available in the DCE public
information nffices in communities near all the potentially acceptable siteas.

Iasue

One commenter recommended that in soliciting comments the DOE should give
a name to whom to write, rather than 'comments."

Response

In the Federal Register notice that announced the availability of the
draft EAs, interested parties were requested to send ccmmenta to
“Comments——EA," which was a special mail stop set up to receive comments
letters. The names of several DOE officlals were alsc given for further
information on specific draft EAs. The intent was to facilitate the
comnent-responge process by not overloading any single individual or mail stop.

C.2,1.1.2 Hearinge

Several commenters complained about the public hearings on the draft EAs;
they said that the DOE had not adequately notified the public about the
hearings and that the hearings were scheduled at inconvenlent times and
locationa. Others sald that there were problems with the conduct of the
hearings themselves: that unreagonable limits were placed on the scope of the
subject matter and on the time allotted each apeaker; that the hearings became
an exchange of misinformation; and that panel members did not adequately
represent the views of the community.

Issue

Some comments alleged that the public was not adequately notified- about
the hearings.

Reaponse

Notices about the public hearings were published in the Federal
Register. In order to reach the general public that does not have ready
access to the Federal Register, the DOE ealso issued press releases from the
DOE officea in Washington, D.C.,, as well as the DOE Project Qffices
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responsible for investigating the three typees of host rock (basalt, salt, and
tuff), In addition, the Prdject Offices mailed copies of the Federal Kegister
notice of the wvallablility of the draft EAs and the announcements of the
public briefiny¢ and hearings to more than 4,000 persons and organizations
that had in the past commented on, or ingquired abouk, various aspects of the
DOE's geologle-repository program. The DOE Office of Consumer Affalrs made a
similar mailing to approximately 200 consumer and rublic-interest groups, and
the DOE Office for Congresslonal, Intergovernment: and Public Affairs
notified the otfices of U.§. Senators and Represeuiatives. In addition, news
raleases were issued, pald advertlsements were ria in many local newspapers,
and notices were posted in the public bulldings ¢’ the local communities. In
January 1985, tho DOE held interactive briefings icv ' State officlals and for
the public to provide information on the EAs and the public-—ccmment process;
the dates aud locatlong of the hearings wera publicized during these briefings.

Isgue

Some persons objected that the schedules and the locations of the public
hearings were inconvenient.

Response

The hearings were scheduled to begin more than 6 weeks after the draft
EAs were igsued on December 20, 1984, and several weeks after the briefings
held to provide information about the EAs. This schedule allowed several
weaks for preparing comments before the hearings and also btime for preparing
written comments after the hearings. The written comments were accorded the
same importance as the oral teatimony.

During February and March 1985, 19 public hearings were held in the six
States containing the sites under conaideration and in 1 adj)acent State. The
hearinge were scheduled for both day and evening hours to accommodate as many
people as possible, They were held in major cities that are readily served by
all modes of transportation as well as in the local communities closest to,
and moat likely to be affected by, a repository at a particular site.

Issue

Commenters said that unreascnable limirations were placed on the scope
and the procedures of the hearings, undue time limitations were placed on
speakers, and the ground rules of the hearings were changed at the last minute,

Response

Although the DOE had hoped that the public would address the draft EAa in
itg comments, no attempt wag made to limit the acope of the hearings.

In the notices of the public hearinge, the DOE requested all pecple who
wighed to testify to reglater in advance. The agendas of the hearings were

baged on thilg preregistration, However, the DOE made it clear at each hearing
that every person wighing to speak would have an opportunity. Thig was
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accomplished by aijusting the time allotted each speaker, by 2xtending the
length of a session where necessary, and by holding an additional hearing in
the State of Wasilngton.

Hearing procedures were discusged at the public briefings that preceded
the hearings, ex)lained during registration, and ag:'n axplained at the
beginning of eacnh session. They included time 1imi.3, which ware necessary to
give all interested parties a chance to speak. How 'ver, it was made clear at
each hearing that, to sccommodate all speakers, th¢ session would be extended
or additional hearings would be held. In additio:, :he public was reminded
that written comments were walcome and could be ax}hxtted after the hearings,
through March 20, 1985.

Isgue

According to some commenters, public hearings ahould be forums for the
DOE to edusate the public rather than public exchanges of miainformation.

Regponge

The purpose of the hearings was to give the public an opportunity *o be
heard. The DOE uses other forums to supply information; en example is the
series of briefings held during Jenuary 1985 to explain the draft EAg and the
siting process and tc answer quastione. The hearing is the citizens' forum
for educating the DOE about their needs, concerna, parceptions, and ideas.
The DOE did not present information, nor did it discuss, except to clarify,
the comments received at the hearings.

lspue

Some parties felt that "comuunity representatives” on the hearing panels
did not always accurately reflect the views of the community; in sqme. casea,
the presence of a particular individual could have been considered a conflict
of interest, - :

Response

The role of the panelists was to clarify the testimony for the recbrd,
not to represent the community. Although the non-DOE panelists were selected
by the DOE, they were not selected to represent any specifiec viewpoint.

Isgue

Some .commenters susﬁeated'tha£ the DOE should. cpen eéch public.heﬁping-to
tegtimony on all of the gites rather than one specific site. This.would help
the publie to compare the sites.

Responsge

Nong of the public hearings was restricted te the digcussion of a
particular site. Chapter 7, which presents a comparative evaluation of the
sltea against the siting guidelines, is common to all of the EAs, and to
provide the reader with a basis for the compariaon. the draft EAs for all nine
sltes were available ag a package. :
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C.2.1.1.3 DOE re‘atlons with the public

Comments on the DOE's relations with the public sovered a variety of
toplcs, ranging { rom recommendations for a public referendum on waste disposal
to complainte abcut the DOE'a attitude toward the puiile. They also included
requests for an rarly aonouncement of the gites to tr recommended for
characterization,

Issue

Some commenters suggested that there should be @ public referendum on the
issue of rad'ocactive-waste disposal.

Response

The American political procees provides citizews with several
opportunities to make their views known at the local, State, and Federal
levels. In 1982, the U.S. Congress, the elected representatives of the
Amarican people, found that '"high-level radicactive waste and spent nuclear
fuel have become major subjects of public concern, and appropriate precautlons
must be taken tp ensure that such waste and apent fuel do not adversely affect
the public health and safety and the envircnment for thia or further
generations”" (Section 111{(a)(7) of the Act) and therefore enacted the Nuclear
Waate Policy Act of 1982, The Act stipulates the technical and public process
that the DOE haa been following aince January 1983.

Issue

A commenter requested that the EA emphasize the "development of
appropriate mechaniama to achieve public consensus" mentiened in a report.

Responag

The progress report referred to a seriea of socioeconomic studles that
will be undertaken throughout the repository-siting program. The development
of public congensua is one of the objectives for the socioeconomica portion of
the giting program.

Issue

Some commenters felt that the DOE haa a negative attitude toward the
public. Several people gald that the public~involvement process was caryied
out aolely for the sake of appearance, public comments were not taken
seriously, and lecal aentiments will not raally be conﬂidered 1n making the
final decision.

Reagonee

The comments of the public have been, and will continue to be, serioualy
congidered in the decisionmaking process. The comments of the public were
conglidered in reviesing the giting guidelines, and issues raised in the EA
scoping hearings were considered in preparing the draft EAs. Subatantive
commenta on the draft EAs have been conaldered in producing this appendix and
the final EAse. Furthermore, the DCE belleves that local citizena have
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legitimate and vital interests in the repository program and has sought to
learn their att. tudes and concerns through meetings and workshops. Any
appearance that the DOE has a negative attitude toward locai citizens 1is
unintended and r:learly not in the interesta of the NOE.

1ssue

The DOE waa accused of not being honest with - i¢ public, both in the
context of {he general program and on specific issusa. For example, some
persona felt that the presence of a drill rig at ~h: Hanford gite asuggeste
that the DOE is already committed to that gite.

Regponses

The perception of dishonesty may stem from two sources: ongoing changes
in policy direction and inadequate information. Changes in policy direction
are the by-product of a process that involves many people on all levels of
government and the private sector. They result from changing circumstances,
long time spans, improving data, and program growtl. and development. Although
the unfortunate result may be the appearance of a roverup of facte as policy
direction changes, the only alternative is an unacceptable rigidity.

To improve the problem of inadequate information, the DOE is committed to
provide a full and timely flow of information about program activities to all
affocted parties and to provide frequent opportunities, both formal and
informal, for the fullest possible participation in program activities.
Accomplishing this dependa on developing and maintaining information and
interaction programs that meet the needs and addreass the concerna of Statea
and Indian Tribes, local governments, affected citizens, the general public,
and other interested partiea. Detailed plans for achieving these goals are
discussed in Part I of Volume I of the Miasion Plan (DOE, 1985a).

Contractual arrangements for a drill rig at the Hanford site were made
before the pascage of the Act, but the rig has not been used at the site since
the Act was passed and will be used only if Hanford is one of the sitas
recoomended and approved for site characterization. The DCE is not committed
to the Hanford site or any other sita.

Issue

Commenters sald that the publie has not been fully informed about the
gite~gelection procesa, particularly for the Deaf Smith and the Swisher sites
in Texas.

Response

The potentially acceptable sites in Swisher and Deaf Smith Countiles,
Texas, were identified in ths report Identification of Freferrad Sites Within
the Palo Duro Basin (DOE, 1984b) which wes issued in draft form for comment in
March 19B4. The final report was released in November 1984, The boundaries
of the gitea in the final report were revised on the basis of comments on the
draft report by the State of Texas and other parties. Both the draft and the




final reports were hroadly distributed and made available in local libraries
and informatio~. offlcea. Further, after the draf! reports, the DOE held
briefings to #plain the site-selection process.

Issue

Some perrcns felt that a general mitigation ;»licy of indemmifying local
citizens agalnst the burden of uncertainties shou. ( be developed.

Response

The DOE caniot eliminate uncertainty. However, it is taking stepa to
inform locel citizens about {ts activities and to involve both State and local
repregentativesa -in the giting process.

Isgue

A number of commenters requested early announcement of. the aites to be
recommended for characterization. They said that thé DOE should remove aa -
soon ag posaible tha worry of repository siting from the arseas not being
recommwendead.

Resgonse

The DOE is aoutely aware of the apprehonaion that citizens of the States
with potentially acceptable sites are experiencing. However, the
announcement® of the sites nominated and recommended for characterization had
to awalt the completion of the final comparative evaluation of the pites and
the publication of the final EAs, the muyltiattribute utility avalysia of the
nominated sites, and the recommandation by the Secretary of Energy of -
candidate sites.

C.2,1.1.4 Access to information

Many parties felt that opposition to the waate-management program resulta
from misinformation aboyt, and exaggeration of, the possible adverse effects
agsoclated with a geologic repository. They suggeataed that an improved
program of public information and education woyld increase understanding and
thereby the acceptance of the program. Several commenters recommended
improved information programs because informed consent by the public depands
on the availability of accurate, intelligible information. Others offered
specific recommendations or complaintsg.

lague
The DOE should establish a major information program, includiné {1) a

congtant flow of information that ia timely, accurate, and: sagily. undenstoad
and (2) more-frequent hearinga and inﬁormation sesaicns.-ﬂi I
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Responae

Recognizir,: that public Information ia e¢rucial to the succeas of the
reposditory program, the DOE is committed to a thoregh program of public
participation, 1Its plans for public information ar” gutreach are described in
Chapter & of Part I of Volume I of the Mimsion Plar ‘W0E, 1985a). Valuable
contributions 1. the development of these plans ha ' come from Statea,
affected Indlan Tribes, and the public, The DOE w. .1 contlinua to aseek
information from interested parties on developing w:ys to ldentify public
concerns, to provide information that addreasses t e:: concerns, and to ilnvolve
the public in the decislon process.

Isgue

Sgine commenters alleged that the DOE will diacloase information on1y-under
a formal requast under the Freedom of Information Act.

Responge

The DOE routinely shares program information with all of the affected
parties and public¢ and has specifically esgtablighed information offices for
that purpose. Information is disseminated through responses to letters, news
relcases, public announcements, and technical reports. Other vehlclea for
sharing information are exhibita, briefings, workshops, and meetings. In some
cased, Statea and cltizens have used the Freedom of Information Act as a means
to obtain specific data or copies of letters. :

Issue

Some persona felt that the DQE's ability to supply information to the .
public will be limited by the acceptance of defense waste in the repository.

Responge

The acceptance of defense waste for disposal (see Section C.2.6.1) will
not affect access to information or opportunities for public comment,. o
Information on the quantities, characteristics, and environmental 1mpacts of
the defense waste 1is not clasaifled. : - i

Issues

Persons gathering information about the gites allegedly did not identify
themgelves as DOE employees or contractors. . :

Reaponge

The DOE's policy is for its employees and contractors to clearly identify
themselves when requesting information. The DOE or its contractors have not
deliberately misrepregented the objectives of gathering information and would
approciate being Informed directly of the specific dates and eventa when such
misrepresentations were made. : . :
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C.2.1,2 Interputiong with States, affected Indian Tribes, and local
commuyn'.ties

C.2.1.2,1 Inte.actions with States

A number oY commenters aaid that the DOE need:: to set up better
mechanisme for -orking with States and notifying t'.um about the program.
Others asked how the DOE intends to comply with ex sting State regulations,
In addition, the DOE was asked to give Oregon aff=c’.ed-State gtatua.

Iaaue

Commentara sald that the DOE needs to develop hetter mechaniams for
working with States, rather than simply assuming thut States will agree to the
DOE'a suggeakione.

Responae

As explained in Chapter 4 of Part I in Volume I of the Mission Plan (DOE,
1985a), the establishment of mechanismg for working with States is an
important objective of the DOE's ingtitutional program. The DOE has worked
closely with the representatives of every State that has a potentially
acceptable site for the first repogitory. Futhermore, informal meetings with
first-repogitory Statea and discussions with the aecond-repository States have
been initiated. These meetings are intended to glve the States additional
opportunities to express their concerns and to participate in the development
of the rapository program. The DOE will continue to attempt to secure amcoth
working relationships.

Isgue

Some States contended that they have not been notifled in sufficient
time, are not consulted, and their requests for information are not
acknowledged or satisfied.

Responae

Since the identification of the States with potentially acceptable aites
for the first repository, the DOE has tried to consult with them on various
siting iasues. An example is the extensive consultation process on the siting
guidelines, which involved both meetings with individual states and plenary
sessions with the firat- and second-reposlitory States as well as the submittal
of several drafts of the guidelines for State review. This process is
described in the “Supplementary Information” for the DOE's siting guldelines
(DOE, 1984c).

Although the DOE has made a concerted effort to provide full information
to the States, it recognizes that information has not always been provided
promptly. The DOE ie trying to improve ite capability to provide timely
responses and is developing program datea baaes specifically for that purpoae.
If the States ac desire, procedures for providing information may be spacified
in congultation-and-cooperation agreements,
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Consultation And cooperation between the DOE and States is a dynamic
process; it will prit be limited to activities specified in the
consultation~and~coperation agroements. Further iInfcemation about the
congultation-and~-coperation process can be found in (hapter 4 of Part I of
Volume I and in Chapter 3 of Part II in Volume I of t!: Mimsion Plan (DOE,
1985a).

Isgue

One party recammended that the DOE conclude cos s:ltation-and-cooperation
agreements with Stites to provide a formal structur. for information and
comment.

Regponse

To ensure that States are actively invalved in the program, a formal
coneultation-and-cooperation procesa will be establiuhed through the written
agreements provided for in Section 117(c) of the Act. High priority has been
placed on concluding these agreements promptly. No formal
congultation-and-cooperation agreements have yet been aigned with any State,
although negotiations have been initiated with the State of Washington.

In the absence of a consultation-and-ccoperation agreement, the DOE will
continue to provide both information and opportunities for comment.

logue

Some commenters felt that the States should have been part of the EA
process from the beginning and that the EAs could have benefitted from their
iavolvement.

Response

The States with patentially acceptable sites were asked to participate
very early in the EA proceas, starting with the scoping hearings held early in
1983. Subsequently, the DOE shared various drefts of the EAs with these
States. The EAs did indeed benefit from the careful reviews performed by the
States, and the DOE is grateful for their thoughtful comments.

Iasue

Some States expressed concerns about the DOE's planeg for compliance with
State regulations in the siting preccess. :

Responge

The DOE intends to comply with the substance of any applicable State and
local regulations that are consistent with its responeibilities under the Act.

The applicable regulations will be identified in consultation with the
affected States and local goveruments. One of the objectives of the
consultation process (see Section C.2.1.2) will be to identify which State or
local regulations are applicable to a particular giting, comstruction, or
operation activity and are consistent with the DQE's reaponsibilitiea under
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the Act (i.e., du not include onerous reporting requirements or entail
unacceptable delsy78). Another objective will be to sgree on the mode or the
extent of complizace. For the repository program, :his consultation process
1s to begin immeciately after the Presidential approval of the three Bitea
recommended for c¢anavacterization, :

Issue

Several States oppose the siting of a repository within thelr borders.

Resgponsae

The Act cutlines the process to be followed in ¢ne event that the
Governor or the legislature of the State opposes the selection of a site in
itas borders for development as a geologiec repository. The Act encouragea the
DOE to work closely with States in advance of recomnendation and to develop a
technical program that 1s credible to the State. However, the Act also
provides the opportunity for the State to issue a notice of disapproval, with
explanation, at the time that a site in that State .8 recommended for a
repository (Section 116(b){(2)}. Such disapproval oan be overridden only by a
joint resolution of Congress. i :

Issue

Some States felt that they should have the right to comment or concur on
the DOE's plans without losing their rights to issue a notice of disapproval.

Resgonse

The Act empowers a State with a site selected for a repository to submit
a notice of disapproval to Congress. This right is not affected by previous
comments on the slte-selection process. Indeed, States are encouraged to
submit comments throughout the process and to provide suggestions to improve
the technical quality of the program.

Issue

Some comments urged that States be glven the authority to monitor and. -
review activities at every atep of the process.

Resgonse

The DOE has been encouraging States te participate in the siting process
for more than 5 years through regular interactions with designated
raepresentatives. Consultation-and-cooperation agreements will allow each
State and affected Indlan Tribe to i1dentify and describe in more detall the
rights and responsibllities of the parties to each agreement. The agreements
can include provisions for States to monitor and review program activitiee.

Iggua
The State of Loulsiana expects the DOE to honor the memorandum of

understanding that grants tha State veto power over any DOE plans for a
repogitory. The agreement was signed February 27, 1978.
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Response

The DOE has a.ways maintained the position that the memorandum of
underatanding betwsen the DOE and the State of Loulginaa is valid consgistent
with the provigiovs of applicable law. Howavar, if V::herie Dome in Louisiana
ware clearly the iest site, the DOE, being committed ic implementing the Act,
would recommend tiie site to Congress for development :s a repoaltory. At that
time, Loulsiara, like any other State, would have th. opportunity to igaua a
notice of disapproval. The memorandum of understanii- g was signed before the
enactment of the Act, which gave States the opportu i+r to veto the selection
of a site within thelr borders; the Act supersedes yt nr agreements.

l1ssua

One commenter pointed out that a requesat by the ¥Washington: State
legislature that granite be considered for the first repository was ignored by
the DOE, :

Response

The Act required the DOE to identify the potentially acceptable aites for
the firat repository within 180 days after the Act wes passed. Studies of
granite had not progressed to the point where the DOE could identify
potentially acceptable sites in granite for the first repository. Granite is,
however, belng considered for the second repositary.

Isaue

The DOE was asked how it would respond to such State initiatives as
Migsissippi's statement that it is the policy of the State that radioactive
wagte may not be stored in Misaidaippi or the Oregon measure, passed by a
ballot, requiring that there be no postcloaure releases of radioactive
material. Similarly, several comments from communities in Nevada gaid that
their governing bodies had passed resolutions voicing opposition to waste
transportation through these communities and to the giting of a repository in
Nevada.

Response

The DOE intends to comply with all State regulations consistent with its
reaponsibilities under the Act. However, in scme instances State or local
legislation that attempts to directly regulate the repository program may not
be permissible under the U.S. Constitution.

Isgue

According to pome comments, Oregon should be recognized as an affected
State and be accorded the rights and privileges of an affected Stete because
of its proximity to the Hanford site and to the potentially affected Columbia
River,



Response

Because nu~e of the potentially acceptable sites is located within its
borders, QOregor is not eligible under the Act for the rights and privileges of
an affected Statve. Nonethelegs, Oregon has particiiated actively in the
site-gelection srocess. It has appointed both a Hinford repository* raview
committea comprged of State officials and a citize s advisory committee to
provide review from a public perspective. Recogni ing the high lavel of
intereat amung local citizens, the DOE held a publ:: hearing on the EAs in
Portland on March 11, 1985, and will continue to ie¢k comment from the State
of Qregon.

C.2.1.2.2 Interactions with affected Indian Triber
Issue

Some commenters sald that the DOE had not consgidered the religious
attitudes of the Indians toward their land and the effects of site
characterigzation on Indian lands. The Weetern Shoshone Indian Nation
requested that it be declared an affectad Tribe and that its tribal council be
consulted before the start of any site-characterization activities at the
Yucca Mountain site in Nevada.

Res ponse

The DOE recognizes the importance of Indian religious and cultural
regources and has specifically included proximity to significant Indian
resources, such as major religlous sites, as a potentially adverse condition
in the siting guildelines.

The Western Shoshone Indian Nation requested affected-Tribe statua
because it claimed ownership of the land on which the Yucca Mountain aite ia
located. The Federal Government's position that the Shoshone Tribe doea not
own the land was upheld by the Supreme Court (United States vs. Mary Dann and
Carrie Dann, 105 U.S. Supreme Court 1058, February 20, 1985}, The Tribe will
be able to interact with the DOE through the public comment and interaction
process.

€.2.1.2,3 Working with local communities

Isaue

Several comments suggested that local communities should have more input
and involvement in:the aiting process and in the development of the :
waste-management program. :

Response

The DOE plans to continue working with both State and local govermments
during the giting process. The NQE jintends to continue holding public
meetings and outreach programs for iocal leaders and the general public in the
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vicinity of potential sites and to keep State officials informed of such
activities. Although not required by the Act, procadurea for local-governmment
representation c¢ould be included in conaultation-andg-cooperation agreements.

The DOE plaae to encourage the participation of local community
representatives in assessing the potentlal socloeco. mic impacts of a
repository, in developing plans to avold or mitigat: significant adverse
impacts, and in >»reparing the impact-ldentification rsport that the State is
to submit with :its request for mitigation asglstanc:., States will be
encouraged to pzovlde for and support such local periicipation.

The DOE is developing policies for providing :i-:ancial assistance to
support local participation in the program either t¢h: ough the State or, 1f
necessary, by direct means. If the State government nas established
mechanisma fur direct local participation and financial support for local
efforts, the DOE will provide adequate funding to the State agency responsible
for implementing local participation. Where the State government does not
provide for direct local participation and support, cthe DOE will work directly
with local repreaentatives to assess potential impacts and may provide direct
funding to units of local govarnment.

The DOE meets frequently with local officials and other interested
parties for exchanges of views and information.

DOE information offices in commnities near the sites under consideration
are walk-in sources of information, They provide answaerg to questions and
educational materilals. These offlces also serve as libraries for public -
documents and short films, as well as places for the publie to submit commenta
and questions about the program. (See Appendix B for the locations of thesa
offices.) :

Isgue

Moat people in Beatty, Nevada, want Yucca Mountain to be the sslected
gite because of the economic benefits to the area, but the Governor regponded
negatively, overriding the desires of the citizens closest to the potential
sita. -

Response

The DOE is aware that the Ilnterests of local citizens and the State may
conflict, but will not Iintervene in intrastate political or economic
disputes. Nonethelesa, the DOE welcomes the input of local citizens in the
waste-management program and will seek their partieipation through provisions
in consultation-and-cooperation agreements with the Statea and through the
socioeconomic impact asseasments that will be conducted concurrently with pite
characterization.

C.2.1.2.4 Financial assistance

Several States and localities requested informacion about: the :
distribution and availability of financial assistance. Scome States complained
that the grants they recelved for EA review were late; others requested funds
to conduct independent technical studies. Several commerts were concerned
with grants to local communities or private organizations.
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Issue

The DOE shiuld provide information about the purpose, timing. and
distribution of grante.

Response

The Act auvthoriees the DOE to provide financil. assigtance to States and
affected Indlan Tribes for (1) participation in t"e repository program and for
facilitating effective public participation (2) pi.siicipation in the
consultation-and~cooperation process (see also Seéct m €.2.1,2,1); and (3) the
nmitigation of socuoeconomic impacta. To date, all s x States considered for
the firat repository and three affected Indian Tribes have been awarded grants
for participation in the program. In figcal years ‘983 and 1984 a total of
$2,157,%01 and $4,590,356, respectively, was awarded. Grants also have been
extended to the 17 States being considered for the second repository to enable
them to participate in site screening. In figecel yeeres 1983 and 1984, thase
awards totaled $930,376 and $2,942,186, respectively, Grants allow States and
affected Indian Tribes to review and comment on documents, like the technical
reportg, the siting guidelines, the draft EA, and the Miagion Plan and to
participate in program meetings and workshops.

The nature and lavel of grants for the mitigation of sociceconomic
impacts will be largely based on the socioeconomic-impact reports that States
or affected Indian Tribee will submit and on discussions and negotiations
between the DOE and States, affected Indian Tribes, and communities. BRoth
financial and technical support will be provided for the development of such
reports. This support can agslst States and affected Indian Tribes in
examining the publie health and safety, environmental, social, and ecanomic
impacts of a repository. Also provided for the mitigation of fiscal impacts
will be grants equal to the taxes that would be collected if the repository
were a commercial project. {See Section C.2.1.5.1 for comments and regponses
on the mitigation of aocioeconomic impacts.)

The DOE will work with States, affected Indian Tribes, and localities to
develop impact-mitigation plans in response to the siting of a repository.
Theae plans w'll address ways to augment community services as well as ways to
minimize sociceconomic disruptions and maximize the benefits of new economic
activity related to program activities.

Isaue

Some State grants for the review of the draft EA were allegedly late, and
they were smaller than reguested,

Response

All requests for financial asasistance from States or affected Indian
Tribes are reviewed for conformance to the DOE guidelines on financial
aspistance. These guidelines ensure compliance with the requirementa of the
Act asg well as consistency and equity among States and Indian Tribes. Omnce
the DOE has reviewead the request, negotiations with the State ¢en hegin.
Sometimes these negotiations can be lengthy. Delays have cccurred when a
request lacked key information or when.Btates requested funds for activities
outside the scope of the Act or the DOE financial asglstance guidelines.
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The emount of a grant is decided case by case, buf each reguest is
evaluated against ¢ milar requesteg from other States and Indian Tribes. Once
the DOE obtains all the information necessary and discusses it with the Stata,
adequate funding le'elsg are determined and awarded. Ir-erim funding is often
extended if a grant ias delayed,

Isgue

Several States asked for funds to conduct indepe-c .nt technical
assegsments, both for developing new information and ‘or checking the DOE's
analyses. Some Statrs alleged that requesta of this t) “e were turned down by
the DOE.

Response

The Act requirea the DOE to provide financlal essistance to States or
affected Indian Tribes "to engage in monitoring, testing, or evaluation
activities with respect to site characterization programs with respect to such
site."” The DOE's guidelines on financial asslstance aleo extend this funding
to phase Il (l.e., Stateg and Tribes that have potentially acceptable sites,
but have not yet baen notified of their status as candidate sites). The DOE
had interprested the Act to mean that activities thus funded should focus on
independent monitoring, testing, and evaluation of DOE data.

On December 2, 1985, the Court of Appeals for the Ninth Circuit ruled
that the DOE is required under the Act to fund States and Indian Tribes to
conduct pre-site characterization studies involving primary data collection if
auch studies "wonuld be essentlal to an informed statement of reasons
explaining why [the State/Indian Tribe, if on tribal land] disapproved the
recommended repository sites" and if the abllity of the studies to contribute
to the statemant of reaaon "depends on their being initiated prior to aite
characterization" (State of Nevada vs. Herrington, (No. B4~7B46). The DOE is
reviging its financial sggistance guideline in accordance with thig ruling.

lague

local comminities want to share in the grants available under the Act.

Responge

Financial agsistance to local governments 1s addressed in Section 4,12 of
Part I, Volume I, of the Mission Plan (DOE, 1985a):

The DOE will continue to provide grants and other financial
agsegistance, asg appropriate, to States, affected Indian Tribes,
and others to facilitate effective public participation in the
program. In addition, the DOE will seek ways to encourage the
involvement of other interested parties through grants and other
technical or financilal asaistance.... The DOE will algo seek
ways to facilitate effective participation by units of general
local government that may be affected by program activitiea,
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As already rentioned, the DOE is developing pollcies for providing
financial assist..nce to support local participation in the pregram. If the
State governmen: has established mechanisms for direet local participation and
financial suppor. for local efforts, the DOE will p:iuvide adequate funding to
the State uagency responsible for implementing local participation. Where the
State governmen: does not provide for direct local participation and support,
the DOE will work directly with local representativ.-u.

Issue

One party said that requests by a private organ zation for funds to
develop bala~ced information have been denied by the DOE.

Responae

The DOE provides financial asslstance to national and regional
organizations that represent an extension of State and Tribal interests to
facilitate their participation in the waste-management program. The
organizations that have received such grants are the National Congress of
American Indians, the National Conference of State Legislatures, the Weatern
Interstate Energy Board, and the Southern States Energy Board, Where such
organizations are likely to improve coordination or the involvement of
affected parties, future funding will be provided.

C.2.1.3 Working with other Faderal agencies

A number of commenters addressed the participation cof other Federal
agencles in the repository program. Most of them were interested in the roles
of the Nuclear Regulatory Commission and the Department of Defense. (See algo
Section C.2.2 for comments and responses about the regulations of Federal
agenciaes.) :

Isaue

A commenter alleged that too many Federal agenciea are involved in the
siting process. Another suggested that it 1g wital that agencles whose
primary concern is public safety be involved in developing the repository.

Regponse

The management of spent fuel and high-level waste requires the
participation of many agenciea of the Faderal Government because of their
regulatory responsibilities. The Act assigns lead responsibility to the DOE,
but significant roles are expected for the following other agencies:

The Nuclear Regulatory Commisaion.
The Environmental Protection Agency.
The Department of Transportation.
The Bureau of Indian Affairs.

The Bureau of Land Management.
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¢ The U.S. Gacloglcal Survey.
¢ The U.S. Aruy Corps of Engineers.
¢ The Advisor; Council on Historic Preservation.

More—detailed information about the roles of thes: agencies can be found
in the DOE's Prcject Decision Schedule (DOE, 1985b).

lasue

Information about the involvement and responsib-l.tles of the Nuclear
Regulatory Commissicn and the Dapartment of Dafense v.a: requegted by several
commenters.

Regponse

The DOE wnust obtain Erom the Nuclear Regulatory Commission (NRC)
concurrence on the siting guidelines, a license to construct tha repository, a
license to receive and possesa the waste at the slte f{i.e. to oparate the
repository), and subsequent license amendments for thc closure and
decomniasioning of the repository. The NRC also will issue
site~characterization snalyses based on the DOE's sita-characterization plan
for each site approved for characterization. The NRC licensing process is
based on the procedureas and the technlcal criteria issued as L0 CFR Part 60
(NRC, 1983). The objective is to implement the standards get by the
Environmental Protection Agency for waste isolation in geologlc repositories
and thus provide reasonable assurance that geologic repositories will isolate
the weste for at leagt 10,000 years without posing undue risk to public health
and safety. Since 10 CFR Part 60 was 1saued before the Act was passed, the
NRC is revising it for coupliance with the Actj L0 CFR Part 60 may also change
in response to the Environmental Protection Agency's final environmental
standard (40 CFR Part 191), which was published on September 19, 1985 (EPA,
1985).

The Department of Defense 1is involved in the program thrcugh the U.S.
Army Corps of Engineers, which 1s advising the DOE on the acqulsition of
private lands.

Igaue

One party stated that the DQE shoguld complete congultation with the U.S.
Figh and Wildlife Bervice on threatened and endangered specles before
proceeding with gite recommendation for characterization.

Response

The DOE has been communicating with the U.S. Fish and Wildlife Service on
designated critical kabitats and the possibility of threatened or endangered
apecliea occurring at any of the gites. In response to specific concerns about
the presence of protected specles at the Davis Canyon site, the DOE
participated with interested agencies and individual experts in a fileld survey
conducted in July 1985. When a site has been selected for repository
development, the DOE will enter into a formal consultation with the Service.
Until then, the DOE will remain in contact with the Service and with State
agenclen regarding protected specié&s.
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C.2.1.4 Working with other countries

lasue

Because the diaposal of radicactive waate 1s & international problem,
the DOE should sezek technical assistance and indepe:;uznt sclentific analyses
from other natiung that do not have a vested iInter: 't,

Response

It has long h“een U.S, poliey to cooperate with -ther natione in
developing waste-management technology. As describe’ in the Mission Plan
(DOE, 1985a, Volume I, Part I, Chapter 5), the DOE actively participates in
international cooperation and information exchange “hrough bilateral
agreements, multinational activities, and internaticral forums and programs.
Thege activities are part of the DOE's overall program under current
agreements with Belglum, Canada, France, the Federal Republic of Germany,
Japan, Sweden, Switzerland, the United Kingdom, the Commisaion of European
Communities, the Internmational Atomic Energy Agency, and the Nuclear Energy
Agency (NEA) of the Qrganization for Economic Cooperation and Development.
The DOE is currently most active in joint projects with Canada, Germany,
Sweden, and the NEA. These projects include (1) an underground
cryatalline-rock research laboratory in Canadaj (2) ongoing tests in the Asse
galt mine in Germany; and (3) tests in the Btripa mine in Sweden, which are
being performed in c¢rystalline rock.

C.2,1.5 BSocloeconomic impacts

This section covers two topics that drew many comments: (1)}
sociceconomic impacts and their mitigation and (2) the acquisition of laws &nd
effects on property values.

€.2.1.5.1 Socloeconomic impacts and their mitigation

Many commente, from the States, local commnities, and the publie,
addressed various issues related to the socloeconomic impacts of a repository
and their mitigation. Some of them alleged that the DOE had not adequately
involved local communities in assessing the effects and did not understand
local values. Others were concerned about the timing and adequacy of
mitigation grants,

Isgue
Some comments said that the DOE has not adequately involved the citlzens

of local communities In evaluating the effects of a repogitery on local
peorle, businesses, and services.
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Response

The DOE will conduct socioeconomic studies that will involve local
communities and will collect information from local srurces (8chools, local
officials, etc.), These studies will be conducted cevgourrently with site
characterization and will be much more detailed than “ha preliminary
agsesaments incli .jed in the EAs.

Some socioeconomic impacts, such as increased de ands for public
services, will affect local governments directly, o+ this reason, the DOE
will encourage the participation of local governments in the preparation of
the socioeconomic-impact reports as early and ag fully as possible. The DOE
will encourag. the States to allocate of a portion of their grant to affected
localities.

Iasue

The DOE allezedly does not understand and appreclate the values of the
local communitiea at the sites that are being considered.

Response

After the President approves the sites recommended for characterizationm,
the DOE will begin detailed studies of the demographic and soclal and economic
conditions in local communities, cocllecting information from local sources.
These studies will examine the effects of the repository on the local economy,
community services, housing, and the like, Transportation-~related effects on
local communities will also be analyzed, Local comnunities will continue to
have opportunities to be directly involved in the assesgsment of socioeconomic
effects, and their officials will be asked to provide information not only
about local economic and soclal conditions but also about the attitudes of the
community.

Isgue

The EAs ghould include more information in Chapter 5 about the financial
impacts of site characterization and repository development on local
communities and the grant programs applicable to individual sites.

Response

Chapter 5 of the EAs has been revised to provide more-detailed
information about socioeconomic effects. Information about grants is
available in the Mission Plan (DOE, 1985a, Volume I, Part I, Chapter 4).

Iasue

Some persons said that there is no guarantee that the local economy and
local employment picture will improve because of the presence of a
repository. On the other hand, one commenter noted the economic benefits that
could accrue from a repository nearby and wanted saaurances that the residents
of the local community would have job opportunities. He saild that the local
business community saw the repository as being beneficial as long as the
"boom~and-bust" cycle can be broken.
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Response

Although tiere may be no guarantee of an improvements in the employment
situation, such improvements are likely because of i‘mprovements in the local
economy., Federul procurement law requires the DOE to advertise for, accept
bilds from, and hire contractors on the basls of coepetitive bids. However,
the DOE will ma.e avallable to local businesses conplete descriptions of the
required contract work and will meet with local le isre to describe the
project. Wrers possible, the DOE and the general s:te contractor may divide
contracts into smaller subcontracts to facllitate bidding by local
contractors. This approach is being successfully u:ed for the Waste Isolation
Pilot Project in New Mexlco. Furthermore, locel re.idents may find employment
with any ou.slde contractors that may be hired. The DOE will alsc widely
publiclize locally business and job opportunities and work with community
leaders to provide contract-procurement workshops and vocational training
programs.

The DOE plang to take mitigative measures to reduce the impacts of the
"boom-and~bust' cycle-~the bulldings and eventual raduction in local
populationsg that will result from siting a repoaitory in a rural area.

Issue

Some States and communities indicated that mitigation efforts and funds
must precede or be concurrent with program activities to avoid adverse
impacts. In particular, some potentially affected communities expressed
concern that the need to improve community services may occur before
impact-mitigation funds are distributed.

Response

The Act does not provide for impact-mitigation funds before repository
congtruction begins, but the Act does allow grants equal to taxes to be
provided to units of general local government beginning with site
characterization. The DOE will therefore work with States, affected Indian
Tribes, and local governments to minimize or avoid adverse impacts and to
identify mechanisms for the timely provision of assigtance within the
authorization provided by the Act. Financial asasistance will be provided to
States and affected Indian Tribes throughout the construction and operation
phages to enable them to mitigate repository-related impacts.

Issue

Some partiee were concerned that the grants will be cut and thus will uot
provide adequate assistance (i.e., the grants will not be equal to the amount
lost in the reduced assessments of the value of surrounding land and will not
make up for taxes lost as a result of business relocations).

Response

The levels of impact-mitigation funding will be based on asgsessments of
potential impacts, in which local communities will be encouraged to
participate. The funding levels agreed on will be based largely on the
socloeconomic-impact reports that will accompany the requests of States and
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affected Indian Tribes for financlal aseistance. Included in the
impact-mitigation essistance will be grante equal to taxes.

In general, epplications for grants will be submitted by the State or the
affected Indlan Tribe to the appropriate DQE Project C{fice. The DOE will
process these applications as quickly as possible undec: Federal procurement
regulations. When agreement on terms has been reached Ly the DOE and the
State or affected I[ndian Tribe, the grant will be awa: Jed.

isgue

Commenters requested that the DOE furnish tempora. 7 housing for transient
workers during site characterization,

Response

With the exception of the Davis Canyon site, adequate housing is expected
to be avallable in the vicinity of the nominated sites during site
characterization, The DOE may consider providing temjorary housing at the
Davig Canyon gite if the site ie recommended and approved for characterization,

C.2.1.5.2 Land acquigition and property valueg

The subject of land acquisition and property wvalues was ralsed by many
commenters, who expressad concern about decreases in property values, fair
compensation for land aocoquired from private ownerg, the uncertainty resulting
from a long slte-selection process, and similar issues.

Issue

A number of persons expreased concern about the effects of site
characterization and repository development on property valuea. S$Some made
suggestions about the approach to compensatlon; others wanted to know what the
DOE coneiders reasonable compensation. Some sald that the value of property
near a site being considered for a repository hes already decreased and will
continue to plummet as the process continues, but that compensation ghould be
based on the nondepreciated land values that could be expected without the
repository project.

Response

The DOE recognizes that some people believe that the value of some lands
at or near a potentlal repository site may have decreased, but there 1s no
concrete evidence of such decreases. However, for the sites that are not
recommended for characterization, it can reasonably be expected that property
values, if decreased, will return to normal once the site is removed from
consideration. At the sites recommended for characterization, private land
may be leased or purchased for the characterization phase. If there 1g
private land at a site selected for a repository, the DOE will acquire the
land through purchase, at falr market value.



All land-ucquisition activities will be perfurmed in avcordance with the
Uniform Reloca‘jon Assistance Act. The DOE will ask for assistance from the
U.S. Army Corp: of Engineers in the acquisition prccess because of its
gxtengive experience. The Corps will assess the v+lue of the land, basing the
asdessments on che value of land that is similar bL:it outside the immediate
area. This approach will ensure that the assegsmect 1s net reduced by any
land-valuae dec eases that may result from the rep: . itory project.

Isgue

One comment.:r suggeated that a one-mile buffsi zone should be established
around the site, within which owners could choose ti, keep thelr property with
compensatios from the DOE for 1ts devaluation or sell to the DOE under the
same terms as those offered for land at the site.

Response

Land values will be assessed during the studies that will be conducted
concurrently with site characterization. At this time the DOE has made no
decision about establishing a buffer zone or how compensation in a buffer egone
will be handled. If the siting of a repository causes a clearly demonstrated
adverge effect on the values of the surrounding land, impact-mitigation funds
may be made availlable as compensation.

Igsue

Some felt that landowners who have already sold property at prices
depressed by repository siting should be compensatsd for their losses.

Responsge

The DOE will examine case by case any claims from landowners who feel
that they have received a depressed price for thelr property because the land
ls or was being considered for a repository.

Issue

The DOE wss asked to issue a speclfic atatemaﬁt explaining what it
consilders reasonable mitigation and compensation for relocation.

Response

In providing relocation asgistance, the DOE will follow the procedures
specified in the Uniform Relocatlon Assiatamce Act. Information about .
relocation procedures has been distributed at meetings of landowners in the
Deaf Smith site and 1s available from the DOE.

Issue

Some commenters urged the DOE to decide on a site as soon as possible
because otherwise people cannot make decide about making necessary
improvements to thelr property and do not know whether their livea will be
disrupted. One party said that the DOE should “stop casting a cloud" on land
titles near potential sites. Another commenter said that the DOE should
develop a mitigation policy of indemmifying local citizena against uncertainty.
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Response

The giting of » repogltory requires extensive ana detailed atudy to
collect sufficient information and must follow the procsss outlined in the
Act., Therefore, it 1s not possible for the DOE to dec:fe now which alte will
be selected. Thig cholce will be made several years f-om now. However, the
DOE believes that 'andowners should not base dacisions about improvements to
thelr property on ihe anticipation of a repoaitory. ° the land is acquired,
landowners will be compensated at fair market value, ir~luding any
improvemaents that have baen made.

Issue

The DOE should arrange an exchange of land with the Bureau of Land
Management rather than condemming private farmland for the repository.

Response

The DOE recognizes that tha acquisition of private land may- have
gignificant impacts on its owners and will follow the provisions of the
Uniform Relocation Assilstance Act. However, in selacting a site for a
repository, the ability of the site to contain and isolate the waste 1s more
important than current land use. : :

C.2.2 LEGAL AND REGULATORY ISSUES

Moet of the issues raised in comments on legal and regulatory matters
ware concerned with the EPA standards for geologic disposal. Other issuea
included emergency response responsibilities, liability for accidentg, and the
applicability of Federal mining regulations.

Iague

Several commenters asked which Federal agencies set standards for
radioactive-matorial releases from the repository.

Responae

The Act (Section 121(a)) directs the Environmential Protection Agency
(EPA) to develop standards for protecting the general environment from -
radioactive-material releases from repositories. Responsibility for
implementing the EPA atandard is assigned to the Nuclear Regulatory Commission
(NRC).

The EPA standards were issued in final form as Title 40 of the Code of
Federal Regulations, Part 191 (40 CFR Part 191), on August 15, 1985; they were
published in the Federal Register on September 19, 1985 (EPA, 1985), and
became effective on November 18, 1985. The NRC criteria for implementing
these standards were issued as Title 10 of the Code of Federal Regulations,

C.2-25

T : s - P T N LA



Part 60 (10 CFi. Part 60). They were published on June 21, 1983 (NRC, 1983).
Since 10 CFR Psrt 60 wae issued before the Act was passed, the NRC is revising
it for compliea;ze with the Act; 10 CFR Part 60 may anlso change in response to
the above-~mentiuned final EA standard (40 CFR Part 191).

]saue

A number ~f comments pertained to the postclc ure gafety of the
repository. Some of them asked what levels of reAi.tion are harmful and who
determines what levels are not harmful and what i nsnsldarad to be an
acceptable death rate. One commenter objected that In the absence of
individual dose »tandards, the EPA's population stardard 1s unacceptable.

RQSEOHSB

According to the National Council on Radiation Protection and
Measurements (1974), the lowest radiation doses that produce evidence that a
person hag been affected by radiation are in the range of 75 to 125 rem, which
is the "minimel dose likely to produce vomiting in about 10 percent of people
80 exposed." The individual dose limits set by the EPA for the repository are
more than 1,000 times lowar. During repository operations, no member of the
general public may receive more than 25 millirem (0.025 rem) to the whole
body, 75 millirem (0.075 rem) to the thyroid, and 25 millirem to any other
critical organ; during the firat 1,000 years after closure, the limits are 25
millirem the whole body or 75 millirem to any critical organ. The EPA
estimates that, for the first 10,000 years, releases from a repository
containing 100,000 MTU of waste would cause no more than 1,000 premature
deaths from cancer, or an average of no more than one death every 10 years.
The projections for actual repositorles are expected to be about 10 times
lowar. For comparison, it is estimated that about 6,000 premature cancer
deaths per year are caused by natural background radiation (radiation from
cosmic rays, the rocks in the earth, etzc.).

In 1ts final standards, 40 CFR Part 191, the EPA has included individual
protection requirements (40 CFR 191.15), which are expressed as the maximum
permissible individual dose for 1,000 years after repository closure.

Issue
A few commenters questioned the 10,000-year standard for waste {solation.

Response

The 10,000-year standard was choaen by the EPA because at 10,000 years
after repository closure the risk posed by the repository to public health and
safety 1s comparable to the risk from unmined uranium ore.

lssue

Some partiea exprassed concern that the final EPA sgtandards had not been
promulgated at the time the draft EAs were issued. :
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Responae

As already mentioned, the final EPA standards wer: published on September
19, 1985. These fiwal standards were used in ravising the RAs.

Issue

One commenter asked who would be regponeible for - :sponding to
emergencles during repository operatlon and wasté traneportation.

Response

The DOE 1s respconsible for emergency preparedness and response at the
repoaltory, as speclified in DOE Order 5500.3 (“Reactor and Non-Reactor
Facllity Emergency Planning Preparedness, and Response frogroms for Department
of Energy Oparations™),.

Reaponsibility for emergency preparedness and response in the event of a
transportation accident involving radioactive material.s is spread among the
DOE, the carrler of the waste, and the Federal, State, and local governments.
The carriler of the waste has the initial responsibility for *"onasite™
activities to minimize the hazards to life and property from a possible spill
of radioactive materials. State and local governments have the primary
responslbility for emergency measures that must be undertaken to protect
persons, property, and the environment on lands within the State's boundaries
from the threat of harm from an accident involving the transportation of
nondefense radloactlve waste. Upon request by State or local authoritles, the
DOE and the Federal Emergency Management Agency will provide asslstance in
responding to emergency situations. {The DOE‘s personnel will also reaspond to
emergency-agsistance requests from private persons and companiles, including
transportation carriers.)

In regard to emergency responae at the Hanford and the Yucca Mountain
sites which are Federal nuclear reaervations, any onsite accidents would be
the DOE’'s responsibility, not that of the State or the local jurisdiction.

Issue

Comenters questioned the extent of the Federal Goverument's liability in
cage of a transportation acclident or an accident at the repository in light of
the Price-Anderson Act, which limits coverage to $570 million. They claim
that the sum is inadequate and that the Federal Government must assume 100
percent liability in the case of an accident. The failure to address this
indicates the government's unwillingness to reallstically address the risks
agsoclated with the repository.

Response

The Price-Anderson Act provides liabllity for damages suffered by the
public in the event of nuclear accldents at certain facilities, including DOE
contractor-operated fac{lities. The Price-Anderson Act is now under
Congressional review, and the Secretary of Energy has made recommendations for
extending liability coverage for activities carried out under the Act. (See
Appendix A of the EAs for a more detailed discussion.)

C.2-27
a N 3N " I 2 A o



lss8ue

One comment :r wanted to know whether DOE contractors ara subject to the
Mine Safety and dealth Act.

Responae

The DOE is not subject to the requirements of ithe Mine Safety and Health
Act but intends to comply with its provislons in ti ° repository program, The
decigion to construct two exploratory shafts (rathe: than one) at each site
recomnended for characterization was based partly -1 compliance with this
regulation,

Igaue

Onz. commenter asked whether a repository would be excluded £rom "pubiic
health scrutiny” under the Atomic Energy Act of 1954,

Response

Under the Atomlc Energy Act of 1954, all facilities in the commercial
nuclear fuel cycle, including repositories, are subject to licensing by the
NRC, and for this purpose the NRC has promulgated regulations whose objective
is to protect the health and safety of the public. For a repository, NRC
licenaing 1s also required by the Act, which also stipulates that geologic
disposal must be safe and environmentally acceptable.

C.2.3 PROGRAM MANAGEMENT, COSTS, AND SCHEDULES
Included in the comments on the draft EAs were a number of comments on
program management, costs, and schedules. The DOE‘'s schedule for repository

siting and development wae of concern to many partiea, most of whom urged the
DOE not to sacrifice excellence for schedule. .

C.2.3.1 Program management

The comments on program management were concerned mainly with the
potential for conflicts of interest in DOE contractors, peer review of the
technical program, the need for a program plan, and assurance that DOE .
contractors will.take the necessary measures to protect the environment.

€.2.3.1.1 Conflicts of interest
Issue

Some commenters stated that contractors with a high financlal stake in
repository development should not perform analyses for aite evaluation, Many
commenters suggested that, out of the wide range of available data, the

contractors choose to anelyze only the data that favorably depict the site,
The DOE should either employ different contractors for the analysis of site
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data or allow tie current contractors to continue with site-data analysis of
with the stipulstion that they will not be considered for prime—contractor
positions for repnsitory construction or operation.

Regponsae

Conflict of lnterest is a potential problem in sny large program where
individuals and «.rganizations may have a long~term . sted interegt in the
continuation of the program. However, the repositor, program 1s divided into
several major phages, and the contracts now in effi L are limited to the
current phase anly (development and evaluation). ! wthermore, the contracta
of the major suppo-t contractors are opened for bidu :very 5 years. Because
of the different gkills and experience that will be rzquired for repository
congtruction and operation, many of the contractors for these phases are
likely to be different from those involved in site evaluation.

There 1s little likelihood of biased analyses because the analyses
conducted for site evaluation are reviewed by the DOF Project Offices, peer
review groups, independent experts hired by other DOI' organizations (e.g., the
Office of Environmental Compliance, which is under the Asmistant Secretary for
Environment, Safety and Health}, other Federal agencies, and technical experts
hired by the States. Documents important to the siting process, such as the
draft EAs and the environmental impact atatement, are submitted for review by
the public. The draft EAs wera also reviewed by the Nuclear Regulatory
Commission, the U.§. Geological Survey, and the National Academy of Sciences.
Finally, the ultimate decision on the guitability of a candidate site will be
made by the Nuclear Regulatory Commisgion, which is continuoully reviewing the
DOE's work through its staff and consultants. :

€.2.3.1.2 Technical peer review
Igaue

Several commenta referenced a report by the General Accounting Office
{GAO) report, issued January 10, 1985, that concluded that the ‘program lacks
consistent peer review and that this lack may ultimately aubject the DOE's
technical analyses to challenges and revisions.

Response

Peer review ig an important part of the process by which a repository is
sited, constructed, and operated. Peer-review groupa have already
participated in the early stages of the procesa. For example, the DOE has
asgembled a group of independent experts, the Performance Assessment National
Review Group, to examine the performance-assessment work of the first
repository projectg. As the repository program continues, the OCRWM expects
to aseemble similar groups to examine other parts of the work., Other DOE
orgenizations--for example, the Office of Environmental Compliance--also use
independent experts in their review of work sponsored by the OCRWM; their peer
reviews are significant contributions to the program. The DOE Project Offices
also employ peer review groups in many of the technlcal aspects of -the program.

.
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The States in which a repository may be located also provide independent
peer reviews; some of the funds distributed by the DOE as financial aseistance
to the States .re used for that purpose.

Another gnurce of independent peer review is the National Academy of
Sciences. This organization has contributed a review of the draft EAs and is
expectad to contribute further reviews in the futun:e,

The ultimite peer review of the program will }s provided by the Nuclear
Regulatory Commission. Through its staff and coruvltants, the Conmission will
continuoualy review the DOE work, as it already h&s the siting guidelinea and
the draft EAs.

C.2.3.1.3 Need for program plan
Issue
A commenter sald that the DOE needs a program plan for waste disposal.

Regponae

The DOE issued the draft Mission Plan for the Civilian Radiosctive Waste
Management Program in April 1984 (DOE, 1984a) and the revised plan in June
1985 (DOE, 1985). The Misaion Plan describes the objectives and strategies of
the program, summarizee current program plans, and gsummarizee the technical
status of the program,

C.2.3.1.4 Protection of the environment
Isgue

Some commenters gaid that government contractora will not gpend the money
to ensure that the environment ia protected during the conatruction of the
repoeltory. _

Regponse

The DOE will oversee all construction activities to ensure compliance
with Federal enviroumental regulations. An environmental plan that specifies
procedures to be followed will be prepared for the construction project.
Potentlal impacts are discussed in the EAs. A more comprehensive analysis
will be presented in the Enviroumental Impact Statement, which will also
discuss measures for mitigating any significant adverse impacta.

€.2.3.2 Progrem costs

Several commenters ingquired about the total cost of repository
development, who was responsible for these coats, and whether the cost of
defense-waste disposal would be borne by the Federal Govermment.
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Isaue

Commenters ask:zd about the total costs of repositciy development and
wagte-management acrivities,

Response

The coste of the Civilian Radioactive Waste Manag . .ent Program are
divided into four wmajor categories: (1) development a.] evaluation; (2)
geologic repository conatruction, operation, closure, aad decommissiouning; (3)
traneportation; and “4) storage. Estimates of coste .or each category depend
on the asaumptions about auch variables as the gquantity of waste to be
emplaced, the minimum "age' of the waste, the host rock of each repository,
the repository deslgn receipt rate, the beglnning operation date for each
repository, the technology used for waste~transportatiua caaks, and the basis
for expressing costa., The figurea discusged below were taken from Chapter LO
of Part Il of Volume I of the Misaion Flan (DOE, 1985a), which discusses in
more detall the toual costs of managing commarcial radicactive wastes.

The costs of development and evaluation (D&E) include all the siting,
repository design, testing, regulatory-compliance activities, and
institutional activitiea associated with the repository, waste tranaportation,
and monitored retrievable storage (MRS). Tha current reference case for total
D&E costs 1s $7.8 billion (in constant 1984 dollars).

Repogitory cosats include the costs of conatruction, operation, closure,
and decommissioning. Depending on the host rock, the costs of the first
repository may vary from $6.8 billion to $10.7 billion (in constant 1984
dollars) for the reference casea. The repository costs of the second
repository may vary from $5.8 billion to $6.1 billion (in constant 1984
dollars).

Waste-transportation costs will be derived from a unit charge for
tranaportation cask use, shipping, and security for each potential
transportation pathway. The pathways include transportation from the
commercial reactors to each repository, from reactors to an MRS facility (if
such a facllity is approved by Congress and developed), and from an MRS
facility to each repository. The total trangportation cost is the aum of
these three transportation unit costs. Estimates for transportation coats for
the reference cases vary from $3.3 billion to $5.1 billion.

Current planning assumptions for an MRS facility eatimate the costs at
betveen $1.6 and $2.6 billion, or about 5 to 1l percent of the estimated costs
of a waste-management system without an MRS facility.

Issue
Commenters asked who is responsible for the coets incurred in
constructing the repository, How will thesa coets be covered and who will pay

for the program if the nuclear power plant industry dies out before the
cloasure of the repository?
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Response

The Act r:quires the owners and generato.s of commercially generated
radioactive waite to pay the full costs of its disposal and establighed a
Nuclear Waste und to ensure the full-cost-recove:r funding of the
wagte-managemeat program, This Fund receives revoeoves from an adjustable fee
charged quartarcly for all electricity generated b commercial nuclear
facilities beginning April 7, 1983, as well as a ae-time fee, entimated to
produce a total of $2.3 billion, for radicactive xaste produced before April
7, 1983. The revenues gensrated from these two -ources, in additlon to
interest earned from the investment of any surplus in U.8. Treasury
securities, are deposited in the Fund, and disburs.ments are made to cover
costy ag tha program progresses.

Forecasts of future nuclear power generation are 1lncorporated into the
managemant of the Fund. Representative acenarios are presented in DOE
documents describing the adequacy of the fund (DOE, 1985¢) and analyzing the
total-system life~cycle cost for the program {DOE, 1985d).

Isgue

Some commenters wanted to know who is responsible. for .paying for the
digposal of defense high-level waste?

Resgponse

As stipulated in the Act, the Federal Government will cover all costs of
defense-waste disposal through contributions to the Kuclear Waste Fund (see
also Sectlion C.2.641), : ; :

Issue
Some commenters noted the need for an independent waste-fund audit.

Response

As required by the Act, the Comprroller General of the United States
makes annual audits of the Nuclear Waste Fund and submits reporta to
Congress. An independent audit is algo performed for the DOE by a certified
public accounting firm. The latest audit covered the perilod from January 7,
1983 to September 30, 1984, and the results are summarized in the DOE's Annual
Report to Congress (DOE, 1985e). '

C.2.3.3 Schedule
Many commenterg expresgsed concern that the DOE's schaedule for repository

siting and development would adversely affect the selection of sites, the
consultation process, and the adaquacy of the technical data,
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C.2.3.3.1 Dependerce of site-selection process on achedule

Many comments contended that the mandated repoaiicry schedule 1s driwving
the site-gelection process. Commenters felt that the TUCE's schedule is
inadequate in that it is an unrealistic list of dates dictated by political
deciglons rather “uan by sound geologilc aite-—screeniny criteria. They
requested that the date for the final site selection hi@ postponed and the
number of potential repaository sites be increased. { ee aleo Section C.3.54.4
for commente on related issues.)

lssue

A number of commenters requested that the date for the final site
salection be postponed and the number of potential rapository sites be
increased.

Response

Being committed to a schedule that will lead to the receipt of waste in
1998 for emplacement in the first repository, the DOE will make every effort
to meet intermediate milestones, such as the selection of the site for the
first repository, without sacrificing technical excellence.

As explained in Sectiom C.3, the DOE believes thet the number of
potential repository sites is adequate and in compliance with the requirements
af the Act.

lasue
A coimenter requested that the DOE recommend that Congress amend the Act

to reduce the time constraints in order to allow sufficient time for the
entire process. : '

Response

The DOE recognizes that its schedule is success oriented, but it is also
achievable. Hente, & recommendation for an amendment of the Act is not needed.

€.2,3.3.2 Effects on the consultatlion process
Issue

One commenter said that the DOE could not atay on schedule and conduct a
satisfactory program of consultation and cooperation with:States and affected
Indian Tribes.

Reaponse

As discussed in detail In Chapter 4 of Part I of Volume I of the Mission
Plan (DOE, 1985a), the DOE maintains an ongoing program of consultation and
information exchange with the States and affected Indian Tribes. The ecope of
this program is not determined by the.overall project schedule. The DOE will
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seek to enter into negotiations with States for written cousultation-and-
cooperation ag-eements(a)} within 60 days after thu approval of sites for
characterizatiia.

Issue

Some coomunters stated that the DOE's tight .-hedule means closed
decigions and no public input.

Response

Recognizing that the schedule 1s very tight, tne DOE is nonetheleas fully
comnitted to a proceas of open and active consultation with all interested
parties (sea DOE, 1985a, Chapter 4 of Part I of Volume I). Closed decisions
are not in the DOE's intereat because the schedule can be met only if the
States, Indian Tribes, and the public are confident that the siting deciaions
are sound.

C.2.3.3.3 Effects on the adequacy of technical data

Many comments about the schedule stated that it did not allow time for
adequate sclentific study and hence might compromise the site-selection
process. One commenter doubted that 5 years was enough time for data
gathering during site characterization, Conversely, another party noted that
the characterization proceas should follow the mandated schedule aoc as not to
increase costa. :

Iggue

Many comments objectad that the gchedule does not allow gufficient time.
for adequate sclentific study.

Response

The DOE cannot meet the schedule without adequate pclentific study
because it will not be able te obtain an NRC license unless it can demonatrate
that the gite can meet the standards of the EPA and the technical ceriteria of
the NRC. Furthermore, the DOE belleves that it can meet the schedule without
sacrificing technical excellenca.

Isgue

The reference schedule does not allow adequate scientific analyses during
site characterigation, :

Response

The DOE is confident that the schedule for site characterization is
adequate.

Detailed plans for the studies to be conducted will be included in the

site~characterization plans, which will be submitted to the Nuclear Regulatory
Commission, the U.S5. Geological Survey, the States, and the public for review.
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The Miasion Pran {DOE, 1985a) outlines four alternative cases for aite
characterization it addition to the reference case. Each case identifies and
discusses potenti:. delays. The measures that could be used to compensate for
these delays are d.ascussed in the draft Projact Decision Scheduie (ROE, 1985b}.

C.2.4 TRANSPORTATION, RETRIEVABILITY, AND SECOND REF sITORY

C.2.4.1 Transportavion

This section presents geneval, rather than gite-specific, comments on
transportecion and the analyges pregented in Appendix A; these comments are
national in scope.

Most of the gite-specific comments on transportarion pertain to the local
and regional transportation impacts of repository operation and are discusaad
in Section C.7.3. Typical examples of the repository-related transportation
compnents covered in Section €.7.3 include (1)} the impacts of constructing
repository access routes, {(2) the transportation impacts of repository oper—
ation on the local and regional population and enviromment, (3} the sulta-
bility of candidate local and regional transportation routes, and {(4) the
compliance of the site with the conditions of the transportation guideline.

HMany commenters said that the Appendix A ahould contain more-detailed
analyses (e.g., route-specific analysis) and more background information
(e.g+, legislative and regulatory history). The more-detailed anslyses
will be performed after the necessary data are collected during site charac-
terieation; they will be reported in the environmental impact statement that
will accompany the recommendation of one aite for development &s a repository.

The information provided in the EAs 18 believed to be sufficient to
support preliminary findings on the conditions of the transgpcrtation guideline
and to discriminate among the sites and is in accordance with the requirements
of the siting guidelines (DOE, 1984¢)}. For transportation, the types of
information that should be wsed in nominating sites as suitable for character-
ization are listed in Appendiix IV as follows: :

® Estimates of the overall cosk and risk of transporting waste to the
site. .

® Description of the road and rail network between the gite and the
nearest interstate highways and major rall lines; also description of
the waterway aystem, if any.

® Analyses of the adequacy of the existing regional transportation
natwork to handle waste shipmeiits; the movement of supplies for
repository construction, operation, and clogure; the .rempval. of
nonradioactive waste from the site} and the transportation of the
labor force.
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¢ Improvemente expected to be required in the tranaportation network
and tha:r feasibility, cost, and environmental impacts.

L] Compatibility of the required transportatiocn-network improvements
with the local and regional traneportation .nd land-use plans.

® Analys. s of weather impacts on tranaportat.2a.

* Analysails of emergency-reaponse requirement. and capabllities related
to transportation.

C.2.4,1.1 Cost and risk estimates for transportaticm
Issue

The transportatlion cost and risk analyses in fthe draft EAs were generally
considered inadequate by many commenters. Specifically, four main inadequa~
cies were identified: (1) the methods and inputs used were nct validj (2)
food-chaln and water pathways were overlooked; (3) centroids (i.e., points
representing the geographical setting of groups of reactors) were used in lieu
of actual reactor locationsj and (4) route-gpecific data were not used.

Response

The DOE helieves that the methods and input to the cost and risk analyses
are valld and that the results provide an adequate basis for comparing the
transportation impacts that would result from shiping waste to esach of the
gites, However, as dlecussed below and in Sections C.2.4,1.3, C.2.4.1.4, and
C.2.4,1.7, some changes in the methods and input were made. The results of
these changer are found in Appendix A.

The RADTRAN 11 radiological risk code was modified to include the food
chain, though the overall impact of this exposure pathway is minor. Thie
change 18 reflected in the results presented in Appendix A. The relative
importance of water pathways can be inferred from similar analyses developed
for studies of the rigk from nuclear reactors., These gtudies have examined
hypothetical accidents with large radionuclide releases to the environment and
have shown that water pathways on the average are small contri- butors to the
total health risk from accidents. However, the consequence analysis included
in Appendix A does evaluate the radiation doges recelved from the water
pathway. {See alpo Section C.2.4.1.3.)

In the draft EAs, which considered ehipments from reactors to repository
only, the eensitivity of the result to the use of centroids rather than indi-
vidual reactor locaticns should be small. However, by introducing the MRS
facility, the sensitivity may increase. In the final EAg, actual reactor
locations were used in lieu of centroids to evaluate the fractiona of travel
in the various population-density zones because the MRS facility is now
included in the :analysea., The results in Appendix A reflect this change.
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The 1issue nf route-specific analyses is addresaed below.

C.2.4.1.2 Routs-gpecific analysls
Issue

The transportation-risk analyses, which were b.:sed on national average
data, were challenged in many comments as being inadaquate and improper for
comparing the repository sites, Furthermore, some . ymmenters said that such
analyses do not highlight the special impacts on sume States through which a
large fraction of all shipments to the repository will pass.

Responsge

The DOE believes that the general methods end national average data used
are adequate for this stage of the repository-sitiny process. Route-specific
analyses and an evaluation of the impacts on host States and States along
transportation corridors will be included in the environmental impact state-
ment,

The route-gpecific analyses to be performed in the future will proceed in
the following sequence: (1) define important parameters; (2) gather data; (3)
develop models as required; (4) parform analyais; (5) consider mitigating
measures; (6) report results. Much coordination and cogperation will be
required from State governments and Indian Tribesa, particularly in the early
stages where parameter identification and data gathering will take place.

C.2.4.1.3 Assessment of the consequences of accidents

Numerous comments sald that Appendix A should digcugs the consequences of
accidents that could occur during transportation and recommended that the
analyeilg consider such factors as route-specific anomalies, the coast of emer-
gency response and cleanup, ingestion pathways, and occupatiomal and non-
occupational exposures.

Response

The analyses described in the draft EAs were presented in terms of riek,
which 1s the product of the probability of occurrence and the consequences of
that occurrence. Consequence analyses had been performed, but their results
were used in producing the risk values published and were not presented
separately.

For the final EAs, the consequences of accidents were reevaluated, con-
sidering the suggestions of the commenters. The results, consiating of both
coats and radiation doses, are in Appendix A. The potential impacts of
releases to the atmosphere with deposition on land and on a reservoir are
evaluated. Also included are the estimated probabilities of the accidenta.
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Emergency~responie and cleanup costs are described in detail In a study pre-
pared for the KR! (NRC, 1980) and thus are not included in the tinal EAs.

C.2.4,1.4 Maxiram exposure of individuals

Several commentere stated that there were plat. ible scenarios in which an
individual would receive more radiation exposure tYw: . the maximum dose
estimated in Appendix A. Others said that Appendi: A should include the
maximum exposure -hcelvad by an individual during :r accldent.

Response

Elements of the suggestions received have been combined to define a new
set of circumstances for estimating the maximum expssure that individuals
might receive during shipments to a repository under normal conditions.
Similarly, accident descriptions have been developedi for estimating the maxi-
mum radiation exposure received by a rescue worker snd a member of the
public, These analyseq are presented in Appendix A,

C.2,4.1.5 Modal split for shipments

Several commenters weras confused about the percentage of shipmenta that
will oecur by truck and by rail., Some analyses assumad that 70 percent of the
shipments would be by rail and 30 percent by truck, whila most .of the analyses
asgumed for 100 percent by raill or 100 percent by truck, Furthermore, earlier
studies were based on 50 percent of shipments going by rall and 50 percent by
truck.

Response

Analyses have not been incongiatent. In order to calculate the maximum
national impacta of transportation to a repository, two cases were evaluated.
One case evaluated the impacts resulting from meking all shipments by rail
(100 percent rail) and the other from all shipments by truck (100 percent
truck). It is expected, however, that during the early years of repository
aperations rail ghipment will be used for no more than about 50 to 70 percent
of the total spent-fuel shipments because of the lack of raill spurs at some
reactor gites and other limitations. In later years it -ig expected that
reactor capability to ship by rail will be improved, and the fraction of spent
fuel shipped by rail will increase to a least 70 percent., In addition, the
rail-to-truck ratic will vary from year to year, depending on which reactors
are making shipments. '

Asaumptions of 100 percent by truck ané 100 percent by rail will continue
to be used, exgept that for shipments from the MRS facility to the repository
only the rail made will be considered. For national risk and cost impacts
resulting from radicactive--material shipments and directly attributed to
transportation operationd, these csges result in the masioum predicted impact,



€.2,4,1.6 Defense waste

Several comme.ters stated that the volume of defwnge waste to be ahipped
to a repository was understated in the draft EAs. In particular, the EAs only
considered the transportation of defense high-level wisite from the Savannah
River Plant anc¢ di1l not consider transportation from +ither the Hanford Site
or the Idaho Natiinal Engineering Laboratory (INEL). Jne commenter asked
about shipping liguid high-level waste.

Response

The final EAs consider shipments of defense high-.evel waste from the
Savannah River Plant, the Hanford Site, and the INEL. Defense high-level
waste will not be transported as a liquid nor will senarate shipments of
krypton-85 or iodine-129 he made.

The transportation of defanse high~level waste im discussed in Chapter 5
and Appendix A of the final EAs. This discuassion alsy recognizes that the
Pregident has decided that defense high~level waste anould be shipped ta a
civilian repository for disposaly this decision had not been made when tha :
draft EAs were lgsued. : o

G.2.4,1.7 Monitored Retrievable Storage
Isgue

Some commenters objaected that the transportation analysis was inadeguate
because a facility for monitored retrievable storage (MRS) was not included in
the waste-management system congidered in the draft EAs, T

Response

The MRS facility had not been propoeed when the analyses were prepared
for the draft EAa. Preliminary transportation analysesa indicate that the
total number of miles traveled by the cask fleet can be decresased by intro-
ducing an MRS facility inte the waste-management system. A description of a
repregentative transportation system designed to aupport the MRS facility was
used to estimate tranaportation costs and risks for a waste-management system
with an integrated MRS facility; the results are included in Appendix A. This
new analysis supplements, rather than replaces, the analyegisg for the. teference
case. . :

C.2.4,1.8 Barge transportation
Isgue

Several commenters objected that the use of bargesa had not been given any
congideration in the transportation risk assessment, calling this a serious
deficiency becauge barge transportation is a discriminator among the potential
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candidate sites; gome of them felt that this omiselon was most serious for
the Hanford sit¢, which 1s cloge to a navigable waterway (approximately 16
miles away).

Response

A discussimn of the barge mode 18 included in rpyendix A to the final
EAs. The discussion 1s in two parts: a descriptio: of the mode as a feasible
alternative that can play a secondary or supplemenc.ry role in the transpor-
tation of radipactive wastes and a synopsis of a :1.:k and cost study performed
by the Argonne Netional Laboratory {Tobin and Mesl'tsv, 1985) to examine the
normal risk of tianaporting by barge and to examine :osts of shipment, includ-
ing transfe.s to truck or rall. The set of circumstiasncesa considerad does not
include the ghipment of spent fuel from reactors in the East through the
Panama Canal to the Hanford site. The dlacusalons explain the premlse that
barge transport is not & sensitive discriminator among sites, and it is un-
necessary therefore to include an exhaustive analyeis in the final EAs.

The particuler loglstiecs for using barge to transport spsnt fuel from
some reactors near the West Coast to the Hanford site are diacussed in the
final EA for Hanford,

C.2.4.1.9 Consideration of a second repomsitory
Issue

Some groups were critical of the fact that the EAs did nob consider the
implicetions of a sacond repository on transportation. They postulate that a
twn-repoaitory system would minimige the overall cost and risk of transpor-
tation.

Response

Favorable condition 5 of the transportation guildeline 1s the *total pro-~
jected life-cycle cost and risk for trensportation of all wastes deslgnated
for the repository site which are significantly lower than those for compar-
able siting options, considering locationa of present and potential sources of
wagte, interim storage facilitles, and other repositories," The second-
repository program has not yet reachad tha point where potential gites can be
identified~—-in contrast to the MRS facility, where an analysis is now possible
because, since the publication of the draft EAs, potential MRS sites have bgen
identified. As a result, the DOE cannot perform rigorous cest and risk analy-
ges analogous to those done for the MRS case. However, certain assumptions
about the potential impacts of a second repository can be based on previous
studies, A discuseion of the potential impacts of a second repository is
found in Appendix A.
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C.2.4.1.10 The use of existing caske in the EA analysis
lasue

A number of comments challenged the validity oi using the characteristies
of currently exicting and NRC-certified casks for thw transportation risk
analysis in the .Jraft EAs. The commentera recogniz¢ ! that the design of the
new casks to be used for most shipmenta will reduce the number of shipments
because of hlghar capacities, However, they questivied that the greater guan—
tities of fuel in a single cask would provide a gr .ster source for the release
of radlonuclides 'n a serious accident.

Responae

The risk and cost assesasments for transportation have been reevaluated,
using the predicted characteriatics of the new family of casks, even though
their designs are not yet available. Risks were asaessed for both normal and
accident conditions, and assumptions that would result in the maximum expected
impacts were ussd. Because of the congervatism in .1l assumptions, the
impacts are similar to those calculated for exieting casks, evan though the
new casks willl require fewer miles of travel and fewer shipments. The results
are found in Chapter 5 and in Appendix A.

C.2.4.1.11 Adequacy of current cask designs
1s8us

Some commenters questioned the adequacy of the design of currently exist-
ing caska. : S

Responsge

The adequacy of caak deaign ia a regulatory issue, and, since the exist-
ing spent-fuel casks have been certified by the Nuclear Regulatory Commission,
the DOE has no reason to question the adequacy of thelr deaign. The existing
casks have carried thousands of shipmwents without an accident that resulted in
the release of radioactive material. The DOE will develop & new family of
casks because it seeks to increase efficiency, not because it is concerned
about the safety of existing caske. The new-generation casgks will also have
to meet regulatory requirements for cask design and be certified by the
Nuclear Regulatory Commisslon. A more detalled discussion of the new family
of casks is found in Appendix A.

C.2.4.,1.12 Additional testing of cagks
Isgue
Sevaeral commenters expreased concern that casks ave not sufficiently

tested to ensure that the public 1s safe during tranaportation. Some sug-
gested destructive testing of full-gcale prototype casks.
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Response

The Nucleear Regulatory Commisslon has specified a series of hypothetical
accident conditisns that a cask must be shown to gurvive, Survival can be
demonstrated through analysis should the designer s~ choose or through
tegting, but de:tructive testing is not mandatory. However, many tesats, in-
cluding full-gcale crash tests, have been conducte” to verify amalytical
models. The results of analysee and experiments h m: been quite close, and
hence considerable confidence has been developed in the analytical models used
in design analysia.

Caska ‘eveloped for the shipments to a reposit.ry will be certified by
the Nuclear Regulatory Commission., The private contractors chosen to desaign
and obtain certificates for the casks will be allowsd to choose the manner of
demonstrating how their designs comply with NRC rezulationa., At a minimum,
the DOE will use An independent testing laboratory to perform destructive
tests of scale models for cask designs as a benchmark or check of structural
performance under accident conditions. In addition, nondestructive tests will
be performed on each cask during and at the completion of manufacture, and the
casks will be insapectad before each shipment.

C.2,4,1,13 Cask weeping
lssue S L

Some commenters said that the phenomenon called "cask weeping' had net:-
been considered in the risk assessments.

Response

The phenomenon of cask weeping can be described as follows: A cask that
has been loaded or unloaded in a reactor storage pool hecomes contaminated
with radicactivity on itg surface. Before shipment, the external surface of
the cask 13 decontaminated to levels gpecified by regulations, but vhen the
cask is inspected on arrival at its destination, contamination above the
levelg allowed by reguiation is found. Though the actual mechanism is not
understood, a possible explanation ie that, when a caek is repeatedly placed
into water-filled spent-fuel storage pools, it becomes contaminated over time,
with the contamination penetrating deeper into the pores of the cask body.
The cleaning removea the surfaca contamination, but the contaminatign that is
deep in the pores remalns. During the trangportation of a loaded cask, the
surface can become contaminated again as the deep contamination is drivem out
of the pores by the heat of the spent fuel inside the cask.

However, the levels of contamination associated with the weeping phenome-
non are not high enough to be factored into the risk assessment for transporta-
tion, and procedures will be used to effectively preclude this problem during
shipments to a repository. For example, wrapping the cask in plastic before
entry into reactor fuel storage pools is an effective practice that is cur-
rently used. Therefore, weeping is not expected to be a significant contribu-
tor to risk during spent-~-fuel tranaportation to a repository and is not inclu-
ded in the transportation-risk aassessment presented in Appendix A.
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C.2.4,1.14 Adegracy of NRC teating requirements
{ssue

Seversl comsenters said that the testa that caslin must pass to receive
NRC cartificacicr are not gevere enocugh.

Response

The conditions being challenged are establisheu ny the Nuclear Regulatory
Commisaion, and tht DOE will continue to rely on the . ommission to verify the
adequacy of the test conditiona.

C.2.4,1.15 Legal impedimenta
lssue

Two commenters took exception to the DOE's interpretation of State or
local restrictions agailnst radioactive-waste tranaportation as “legal impedi-
ments" in favorable condition 7 of the technical guideline on tranaportation
{10 CFR 960.5-2-7). In particular, the U.S. Department of Transportation
(DOT} commented that, since its regulation of highway routing of radicactive
materials (HM-164) has been establighed as valid by the U.S5. Supreme Court,
the only "legsl impediment' would be a State or local routing rule that
renders compliance with RM-164 impossible but is found not to be preempted
under provision 112(b) of the Razardous Materials Transportation Act (HMTA).
If such a finding cannot be made, any State or local routing rule that
prevents or geriously impedes compliance with M-164 ig preempted by the HMTA
(Section 112(a)).

Response

Favorable c¢condltion 7 of the transportation guideline is the "absence of
legal impediments with regard to compliance with Federal regulaticns for the
transportation of waste in or through the affected State and adjolining States.”

Insofar as the Department of Transportation is the reaponsible regulatory
agency, the DOE defers to itg interpretation of "legal impediment.”™ Because
State, local, or tribal laws or regulations restricting the transportation of
radioactive waste that are inconsistent with either the HMTA or the DOT regu-—
lations igsued thereunder are preempted by the HMTA, such lawe or regulatiomns
are not considered legal impediments in the final EAs; a formal nonpreemption
determination by the DOT, in response to a sepcific request, is required for
such lawgs or regulations to become legal impediments. The findings in Chapter
6 reflect this change in interpretation and appropriate rationales for the
finding are intluded in all EAs. A more extenaive discussion of HM-164 ia
presented in Appendix A.



C.2,4,1,16 Stats, designation of alternative routes
Igsue

The commentars noted that in Appendix A the FEAx contain an incorrect
statement--namelv, that State designatlion of altern: cive preferrgd routes must
be approved by the Department of Tranaportation., 7'y saild that HM-164 does
not require States to aesek DOT approval of alternative designated routes.

Response

The Department of Tranaportation requires, under HM-164, that a
"preferred route'" be used for the transportation of controlled-quantity ship-
ments of radloactive materials. Preferred routes are interstate highways and
State~designated alternative routes, Although the States and Indlan Tribes
must comply with DOT guidelines {or an equivalent routing analysis that ade-
quately considers the overall risk to the public) ani consult with affected
local jurisdictions, Indian Tribes, and potentially offected adjacent States
before establlahing a preferred route, there is no requirement to seek DOT
approval of alternative designated routes. The EAs have been reviged to
reflect this in Appendix A.

C.2.4.1.17 Indian Rights
Issue

Several Indian Tribes commented that the EAs failed to recognize the
authority granted to tribal governments on federally recognized Indian reser-
vations under the BMTA and the rules set forth by the Department of Trans-
portation in HM-164. One Indlian Tribe noted that a ban on radloactive-waste
transportation through its reservation constituted a “legal impediment."

Response

Tha final EAs use the DOT definition of "State routing agency.'" The DOT
rules {HM-164) include appropriate Indlan tribal authoritiles in the definition
of "State routing agency' and, as such, allow the governments of Indian Tribes
to exercise routing authority in a eimilar manner as provided for the State
governments.

If a ban enacted by an Indian Tribe meets the criteria of the HMTA for
nonpreemption, then (as in the case of any State ban) a legal impediment will
be present. A more detalled discussion is given in Appendix A, (see also
Section C.2.4.1.15).
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C.2.,4,1,18 Availability of railroads for transporting radioactive waste
lasue

One commenter noted that, though the DOE atates tnat rall carriers are
avallable for ashipjing radioactive waste, the willingrwas of the railroads to
transport the wast: is queationable,

Response

There have been a geries of decisions by the Inte state Commerce Com-
mission (ICC), affirmed on judicial review, on this an. related issues over
the past seversl years. The Commission has ruled that, as common carriers,
the railroeds cannot refuse to carry cask loads of spant fuel and to return
empty rail casks. Furthermore, this trangsport must be accomplished in regular
train service (as opposed to "special trains," which the Commission has found
to be a "wasteful transportation practice"), unless the DOE chooses otherwise.

At this time uncertainty in rail transportation :emains in the tariff
rates. For eastern rallroads, tbe Commission has upheld a DOE and industry
challenge to the published tarlff rates and has reduced and set the rate
levels. However, for western and southern railroads, the question af rate
appropriateneas is pending before the Commission. Therefore, the igsue does
not appear to be whether the railroads will transport radicactive waste, but
rather at what rates,

In order to more closely work with the railroads and to underatand the
concerns that do remain, the DOE has and will continue to invite them Eto
participate in all stages of the transportation program, including the
development and testing of shipping caska. Also, the DOE and the Assoclation
of American Railroads are planning joint activities to resolve isaues.

C.2.4,.1.19 Rallroad regulations
Issue

A commenter asked for a description of the existing regulations for the
transportation of radioactive waste by rail.

Response

Federal regulatione regarding the transportation of hazardous material,
including radiocactive material, can be found in Title 49 of the Code of
Federal Regulations, Parts 174.83-174.93. These regulations are concerned
with the handling of placarded cars. In particular, for cars containing
radicoactive material, the regulations deal with the switching of cars, the ban
on the use of passenger traina, and the position of cars in a train. A
more-detailed discussion of rail regulations 1s included in Appendix A of the
final EAs,
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€.2.4.1.20 Dedicetsd trains
Iasgue

Several commswnts concerned the treatment of rai. transportation in the
EAs. In particular, the commenters objected that dii::ussions and analyses of
rail shipments wi¢re based on shipping in geaneral cor wice rather than by dedi-
cated traina.

Response

Appendix A haas been revised t¢ include a general discussion cf the use of
dedicated tra.ns and an analysls of the risks assoclated with uaing dedicated
trains for the movement of waste from an MRS facllity to a repository.

C.2.4.1.21 Reglonal transportation analysis
Tague

Faderal agencles as well as geveral States and Indian Tribes criticized
the regional trangportation analysis, stating that it did not extend far
enough from the site to include all of the pertinent impacts, such as weather
hazards, the cost of building access routesg, the radioclogicel risk, traffic
hagards and increased traffic volumes on highways connecting interstate high-
ways with access roads, and possible routes across Indian lands.

Response

The "regional™ transportation analysis includes, as & minimum, the routes
from the potentlal sits to the nearest interstate highway or mainline railroad;
the analysls may be extended beyond that area if the circumstances at the
particular location warrant it. However, the intent of the siting guldelines
(10 CFR Part 960) 1s to focus on effects near the site. The sstimates of the
costs of building access routes will be ilmproved during site characterli-
sation. Curreutly avallable data on road conditions (e.g., traffic volumes
and potentlal hazards) are pregented in the EAs. More-detailed data and a
discussion of mitigation measures will appear in the environemental impact
statement.

€.2,4,1.22 Weather impacts
Isgue

Many commenters criticized ths way in which weather lmpacts were con-
sldered in the transportation ‘analysis. Some gave examples of weather-related

road closings; others asked about -the effect of weather on: fraquency and
severity of accidents,
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Response

Weather cond tions are consildered in favorable condition 9 of the
trangportation gu'ideline: '"A regional meteorological history indicating that
significant tranejortation diaruptions would not be .outine seasonal occur-
rences” (emphasis added). This favorable condition -4 concerned with the
abgence of routin: seasonal conditions that could diirupt repository activi-
ties to the extent that the annual waste-aceeptance -i:e could not be met.
Weather-related route closures are considered in the 7final EA, and the ansaly-~
8is of such closures is consldered sdequate for thi. stage of the site-selec~-
tion process. ¥Wnen the number of sites has been na.r:wed and route-specific
analysas are conducted, concerns about occasional wea her-related bottlenecks
between specific reactors and repository sites can be addrassed.

C.2.4.1.23 Potential for human error

Issue

Some commenters stated that the potential for humen error in the trans-
portatinn of radicactive waste ig not treated adequately in Appendix A.

Response

The DOE has congidered the potential for human error i the asseassment of
transportation risks. A study prepared for the Nuclear Reguluatory Commission
(NRC, 1980) analyzed detailed incidents of human error and deviations from
accepted quality-assurance (QA) practices in the transport of radioactive
materials. The results indicate that the risgks from human errors or devi-
ations from accepted QA practices are extremely small (i.e., 0.000012
latent-cancer fetality per shipment-year for packages taested to accident
conditions), and thus it is not meaningful to include these risks in the
radiological risk analyseis for transportation.

C.2.4.1.246 Retrieval of waste
Issue

Commenters asked about the impacta that would result from the transporta-
tion of waste retrieved from a repository should retrieval prove to be neces—
gsary, .

Response

At this stage in the repository-design process, the full impacts of
retrieval on transportation requirements are not known. If retrieval proves
to be necessary, the spent fuel will be older and less radigactive than at the
time of emplacement; 1t is therefore expected that the trangportation of such
waste should have less of an Impact. A discussion of the retrievability issue
in general can be found in Chapter 5.
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C.2.4,1.25 Financing infrastructure improvement
Isgue

Several crmmenters suggested that the costs o’ infrastructure improve~
menta, such as the upgrading or reconatructing of :jads or rail lines, should
be considered i1 the cost analysis and that more iiformation is needed on how
such improvemei-ts would be integrated with local ¢..womle developmsnt plans.

Regponse

A preliminary analysls of the need for upgradi g or reconstructing local
roads and rallroads was performed for the comparative evaluation of sites.
Related discussions can be found in Chapter 6 of the individunl EAs. The con-
dition of local roads or railroads will be establiskied during site characteri-
zation; it will be analyzed more rigorously for the environmental impact
statement and again before the repository begins cparation, and plans for
integration into local development plans will be developed.

C.2,4,1.26 Adequacy of the transportation guldeline
Issue

Many commentera expressed the opinion that the transportation guldeline
is not adequate for discriminating among sites. 1In particular, they stated
that the use of legal impediments as a discriminator is inappropriate, as they
may change over time; that transportation costa should not be considered in
the ranking because they are of minor importance in comparison with trans-
portation risks to tha public and the environment; and that the guideline
condition discussing weather impacts on transportation in the vicinity of the
site should be expanded to include potential disruptions between the reactors
and the slte. Other commenters criticized the waight given to the trangperta-
tion guideline, considering the potential impact of transportation.

Regponse

The siting guidelines (DOE, 1984c) were developed through consultation
with affected and interested States, the Council on Environmental Quality, the
Environmental Protection Agency, and the U.S5. Geological Survey and received
the concurrence of the Nuclear Regulatory Commission. The transportation
guldeline is one of three guidelines 1n the preclosure group on environmental,
socloeconomics, and trangportation., This group of guldelines 1s second in
importance to the preclosure group on radlological safety but all the guilde-
lines in any preclosure group are assigned equal importance.
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C.2.4.1.27 Inadoquate treatment of transportation lasues
Igaue

Many commerts stated that a variety of general iransportation lssues
received inadequate or no attention in either the bwdy of the EA or in
Appendix A, Amy.g the issues listed were emergency vesponse responsibilities,
the impacts of vaing overwelght trucks, rail routin- requirements, inspection
and enforcement, liability, safe havens, advance notification, training,
sabotage, NRUC safeguards regulationa, and the reap nsibilities of the DOE as
the shipper of record.

Response

Many of the toplcs listed by the compenters are discussed In the EAs,
particularly in Appendix A. Since the draft EAs weve published, additional
policy decisions about several of the issues have been made, and, where
additional information is availlable, the discussion of the issue haa been
expanded. It should be polnted out, however, that mast of these 1lssues, while
of concern in the overall context of the tranaportation program, have little
bearing on the site-sgelection process., They were included in the EAs
primarily to give the reader a better understanding of the transportation
prograiu. For further information on how the DOE plans to interact with the
States, Indian Tribes, &nd industry to resclve thege other isgues, the reader
is referred to the Transportation Institutional Plan {DOE, 1985f}.

C.2,4.2 Retrievability

S5everal commenters addreased the need and the desire to retrieve spent
fuel and high-level waste aftar emplacement in the repository. The issues
they raised include the view that wastes should not be placed where they
cannot be retrieved, the DOE's plans for tha langth of the retrievability
period, and the methody to be used in retrieval.

Isgue

Some commenters sald that at some point the United States may want to
retrieve the spent fuel or high-level waste to reuse some of its components or
to take advantage of new technical developments. The wastes should therefore
not be emplaced where retrieval 1s not possible.

Responae

In compliance with the Act and the NRC criteria for geologlc repositories
(10 CFR Part 60), the waste will be retrievable for up to 50 years after the
emplacement of the first waste, The reason for retrieval would be to protect
public health and safety. The DOE does not intend to recover the wastes for
their economic value., The commitment to geologic disposal implicitly forfeits
the future use of the waste in return for assurance that the waste has been
permanently isolated from the human environment,
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isgue

A commenter usked whether there 1s a scientifis and political consensus
about whether th¢ wastes should be retrievable or permanently disposed.

Response

By mandatin;; geologic disposal, the Act implie: a political consensus
that digpogal must be permanent. The concept of pe: wmnent disposal is widaly
supported by the technical community and is explic’t in the NRC and EPA
regulations {10 CFR Part 60 and 40 CFR 191, respec: i*’ely). The NRC require-~
ment for retrievability is directed at demonstrating that the performance of
the repository is adequate for permanent disposal.

Igsue

Commenters asked that the DOE apecify the period during which it plans to
be able to retriave wasta.

RGBEOHSE

As required by the Nuclear Regulatory Commleslon in 10 CFR Part 60.l11,
the retrieval of waste from a repository will be possib]e at any time up to 50
yeara after the gtart of waste emplacement.

Iggue

One ccmmenter wanted to know how retrleval will be accomplished.

Regponsee

If retrieval 1s necessary, it will be accompliished by reversing the steps
taken for waste emplacement. The exact sequence and the equipment to be used
for retrieval will depend on the deaign of the repository, the host rock of
the repository, as well as the reason for retrieval (e.g., degree of contalner
failure). Equipment for retrieval will be designed and tested before the
license application, and the DOE's retrieval capability will have to be
approved by tne Nuclear Regulatory Commission.

C.2.4.13 Second.rapository

A number of comments concerned the location of the second repoaitory and
succeeding repositories and asked whether an indefinite expansion of the first
repository is an alternative to constructing a second repository. Some
parties wanted to know whether sites characterized for the first repository or
aites not nominated for characterization for the first repository could be
potential eites for the second repository. Others wanted to know why crystal-
line and argillaceous rocks were not considered for the first repository.



Insue

Commenters Asked where the second repository will be located and whether
both repositori«s could be located in the same Stats,

Response

With the e¢xception of sites that were nominat: . but not recommended for
characterization, the DOE may consider for the secu.d repository any site
previously considered for the first repository th-t was (1) not disqualifiad
and (2) not selected for the first repoaitory. Th: DOE is considering sites
in cryatalline-rcnk bodles in the eastern United St, tes and announced 12
potentially acceptable crystalline sites as suitable for further consideration
for the second repository (DOE, 1986),

The Act and the slting guidelines specify that the DOE must conaider
regionality in selecting the site for the second repositéry. It e therefore
unlikely that the firast and the second repository will be located in- the BAama
State.

Iasue

A commenter wanted to know what will prevent an indefinite expansion of
the first repository as an alternative to constructing a ‘sedond repoeitory.

Response

The Act allows the first repository to accept no more than 70,000 metric
tong of urdnium or the equivalent waste from reprocessing unt:l.l a aeoond
repoaitory 1s in operation. : o

Issue

Commenters asked for clarification on whether sites characterized for the
first repository but: not selected for the first repository can: be bonsidared
for the second repository. S

Response

The Act speclfically states that sites that have been characterized for
the firet repository and are suitable but were not chosen for the first
repository may be congldered for the second repoaltory. It is expected that
all three sites characterized as part of the selection proceas for the first
repository will be found suitable. The fact that only one of the three sites
characteriged 1s choaen for the first repogitory does not mean that the. othor
sites are significantly less suitable.

Iasue
The DOE should clarify whether potentially acceptable sgites not nominated

for characterization for the first repository can be nominated for characteri-
zatlon for the second repository.
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Responae

The Act parnits the four sites designated as potentially acceptable sites
but not nominate. as sultable for site characterization to be considered as
potential sites “or the second repository. Whether they survive the selection
process for the zacond repository will depend on th: merits of those sites
vig-a-vig other potential sites.

Sitea that ware nominated, but not recommendec for site characterization,
are not eligible to be gpnsidered for the second rejrsitory.

C.2.5 OTHER WASTE-MANAGEMENT ACTIVITIES

This section presents comments and responses ou monitored retrievable
storage, which the DQE plans ko propose to Congress as an integral part of the
waste-management system, the storage of spent fuel at the site of the
reactora, and the reprocesaing of spent fuel for the recovery of uranium and
plutonium,

C.2.5.1 Monitored retrievable storage

A number of commwents were concerned with retrievable storage, the DOE's
plang for a facility for monitored retrievable storage (MRS), and the lack of
information in the draft EAs about the role of an MRS facility in the overall
vwaste-management system. Beveral commenters recommended that the DOE consider
monitored retrievable storage as an alternative to permanent disposal. Sowme
compenters requested information on the poasible locations of the MRS facility,

Igaue

The DOE should congider the retrievable astorage of apent fuel in a
facility where it can be monitored.

Response

The DOE has indeed considered of the need for, and the feasibility of,
monitored retrievable storage, and was required to do so by the Act. The DOE
considered alternative roles and schedulze for MRS facilities and haes assessed
their value to the waste-management system. Specifically, the DOE evaluated a
backup MRS facility to be constructed only if there is a significant delay in
the repository program and an integral MRS facility that would recaive and
prepare spent fuel for disposal. Both options have been compared with the
currently authorized system, which does not include an MRS facility. Early in
1986, the DOE expects to propose to Congress the conatruction of an MRS
facility aa an integral part of the total waste-management system.
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Issue

Some parties sald that the draft EAs lacked information about the role of
an MRS facility iu the waste-management system and supgested that the DOE
discugs tha possii:le locations for the MRS facility.

Response

The principal functions of an MRS facility would be to receive and
prepare the waste for disposal, thus eliminating th- aste-preparation
functions from a repository, to serve as a hub for \rinaportation operations,
and to provide temporary storage.

After issuing the draft EAs, the DOE concluded that monltored retrievable
storage snould play an integral role in the waste-management aystem. BSection
3.2 of Part I of Volume I of the Mission Plan (DOE, 1985a) describes this
integral MRS concept and plans for its develcopment.

On April 26, 1985, the DOE gselected three candidate sites in Tennessee
for an MRS facility (DOE, 1985g). The preferred site 1s the site of the
canceled Clinch River breeder reactor; alternative sites are a site on the
DOE's Oak Ridge Reservation and the site of the cancelad Hartsville nuclear
power plant.

The introduction to Chapter 5 of each EA has been augmented to digcuss
the role of the MRS facllity, and the tranaportation analyses have been
expanded to treat the effects of using an MRS facility.

C.2.5.2 Onsite storage

Some commentera asked about the potential for long-term or permanent
storage at the power plants that generate the wastes as an alternative to
trangporting wastes over long distances. Other commenters suggested that the
DOE should continue storage in existing spent-fuel pools.

Igsua

Commenters said that the DOE should consider developing repositories near
the reactors generating the waste inatead of in one or more central
repositories.

Responge

Nearness to the reactors generating the waste is not an acceptable
criterion for siting repositories. The principal criteria are those embodied
in the siting guidelines: waste containment and isclation from the accessible
environment after closure; preclosure radiological safety; suitable
environmental, sociceconomic, and transportation conditions; and ease and cost
of construction, operation, and closure. Even if sites meeting the siting
guidelines could be found near the reactors, it would be imprudent and
ilmpractical to develop many repositories. In addition to requiring very large
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expenditures, a multiple-repository program would require acceptance of many
States and inclvidual licenses for multiple facilities, long~term safety of
each reposito! y-~a task that is formidable even {ur one repasitory. Two
centralized repositories, as currently planned, would be able to accommodate
all the waste and would solve the national probles: of radicactive-wazte
digposal at remsaonable cost,

Igaue

The DCE should consider continuilng storage : a «axisting spent-fuel storage
ponls at reactor sitaes. -

Response

In accordance with the Act, the DOB encouragen the efficlent use and
expansion of at-reactor storage. At-reactor storage and the expansion of the
on site capacity for that storage are the prime responsibility of the plant
operators and owners, and not of the Federal Govermnment. The Federal role is
to encourage and expedite, where necessary, the expansion of that storage
capacity until the spent fuel {s shipped for emplacement in a repository for
permanent disposal. However, the Act specifies geologic repositories as the
means for permanant disposal .and requires the DOE to site two repositories.
Onsite storage is to be provided for a limited amount of fuel (1,900 metrie
tons of uranium) if any utility requests it and the Nuclear Regulatory
comupission determines that the utility is eligible. The DOE's program for
such Federal interim storage is discussed in the Mission Plan (DUE 1985a, Vol.
I, Part I, Chapter 3).

The astorage of spent fuel in storage pools at reactor sites is safe for
the purpose for which the pools were designed. Spent-fuel pools are meant to
provide temporary storage, not an alternative to permanent disposal.

€.2.5.3 Reprocesaing

Some commenters asked about the feasibillity of reproceasing spent fuel,
the use of atabilizing matriceg for high~level waste, and the possibility of
retrieving wasteg from a repository for reprocessing. Other commenters wanted
to know whether the wastes from the repogitory could be applied to any useful
purpose.

Iggue
Commenters questioned whether there are ways to recycle the components of

the spent fuel or waste to be placed in the repository or in gome way reverse
the process of craating radioautive materials,

Response

There is no practical way known today of reversing the process that
creates radiocactive materinls. The spent fuel could be reprocessed to remove
the plutonium and uranium for uge in other reactors. However, that does not
substantially reduce the volume, heat generation, or radioactivity of the
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material requiring disposal. Currently there are no plang for reprocessing
spent fuel, 112 DOE {s planning to accept spent fuel for disposal with no
intent to retrfisve it for reprocessing unleas required to do so for the
purpoges of recivering economically valuable s re:iired by the Act.

Both Presldent Ford and Preaident Carter impoi:d a ban on reprocessing
commercial sper. fuel in the United States in resp . .se to concerns that the
recovered fisslle could be diverted to foreign nat.ne or terrorists and used
in making nuclear bombs. President Reagan lifted tie ban on commercial
reprocessing on October 8, 1981, but it is curren: .5. policy that the
rveprocessing of spent fuel from nuclear power planc. must be a private-aector
enterprise. Beca.se of the lack of economic intentives, industry concern
about licensing uncertainties, and the potential for changes in government
policy, thera is little industry interest in reprocsasing.

Isgue

Commenters femred that the gpent fuel and high-level waste in the
repository will be dug up for reprocessing and be reuged.

Responae

As already mentioned, the DOE plans to accept spent fuel for disposal
with no intent to retrieve it for reprocessing unless required to do so for
the purposes of recovering the economically valuable resources, as required by
the Act. However, the Act requires the repository to be desigued and
constructed to parmit the retrieval of any spent fusl emplaced in the
repogitory during an appropriate period of oparation of the faeility. The
reagsons for such retrieval, may pertain to public health and safety, the
environment, or the recovery of the economically valuable contents of the
spent fuel. In addition, the Nuclear Regulatory Commission requires that the
waste emplaced in the repository be retrievable for 50 yesrs after the start
of waste emplacement, and the satisfactory completion of a
performance-confirmation program. The DCE will comply with these requirements.

Issue

Some comments recommended that glass or ceramic matrices be used to
immobilize high~level waste.

Response

All of the high-level waste to be accepted by the repository--the defense
high~level waste and the commercial high-level waste from the West Valley
Demonstration Project-~will be in the form of borosilicate glass.

Isgue

Some commenters expressed concern that the materials in the repoaitory
will be used to make bombs.
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Response

The nucles~ materials for weapons are ohtained from defense reactors
specifically de¢digned to produce such materiala. The spent fuel from power
reactors is much less useful in the manufacture of modern nuclear weapons, and
the DOE has net intention of using it feor this puraecse.

C.2.6 TYPES OF WASTE TO BE RECEIVED AT A REPOSI" M\

A numher of commenters asked about the nature 3f the wagtes to be
received at the repository. Other comments concernsd the effects of slower or
faster rates of waste generation and the minimum #ge of the spent fuel to be
emplaced in the repository.

Issue

Commenters wanted to know what kinds of waste are to be emplaced in the
repository.

Response

The Nuclear Waste Policy Act, which authorizes the construction of the
repository and prescribes procedures for its siting and financing, specifies
that the repository is to accept high-level waste and spent fuel. Thus, the
wastes that will be accepted by the repository will consist of spent fuel from
comparcial nuclear power plante, solidifled high~level waste from the
reprocessing of nuclear fuel from defense reactors, and a small amount of
commercial high-level waste from a demonstration facility at West Valley, New
York. Also emplaced in the repository will be the low-level warte that ina
ganerated at the repoaitory during operations. If spent fuel is consolidated
before emplacement in a repository, the repository may also accept some or all
of the fuel-asgembly hardware that will be left by the consolidation procesa.
No other low-level waste, such as the waste from research centers, hogpitals,
and general industry, will be accepted., Although the Act does not forbid it,
the DOE does not at present plan to accept foreign wastes for disposal in the
repogitory. The acceptance of forelgn wastes requires a report to Congress.

The volume of the waste will be guch that two repositories are expected
to meet the requiremente for disposal well into the twenty-first century.

Issue

Commenters wanted to know how changea in the ratea of waste generation
would affect the operation of the repository.

Response

The duration of operations at the repository will be determined to a
large extent by the rate of waste. The currently projected operational period
of 28 years for the first repository will not be affected by changes in the
rate of waste generation because much of the waste that will go into the first
repoasitory will exiat by the tiTF tpe repository starts accepting waste., The

C.2-56

anNnNone8 | 2 27



length of operat!ons at the second repository will be determined to a larger
extent by its pl.nned capacity and the rate of waste generat’on in the
twenty-first cen:ury. The rate of receipt of wastes at the repository will
have an impact oa employment during the operations phase of the repository,
but the impact will be relatively minor.

Issue

The EA analyses are based on 10-year—old speni tuel, but the DOE is
committed to accept spent fuel as early as 5 years i#fter it leaves the reactor.

Responge

The DOE's contracts with the utilities obligate it to accept apent fuel
that ia 5 years old or older. The current DOE apecification of generic
requirements for repositories showas 5-year-old fuel as the baseline for
design. The analysesa reported Iln the EAs are based on an earlier asaumption
that only fuel that 1s 10 years old or older would be emplaced in the
repository, The DQOE has not yet performed an analysls for S~year-old fuel.
The final EAs have been revised to add a discussion that explains the DQE's
plans to perform analyses for 5-year-old fuel in the repository and the
possible impact of an MRS facility on the age of the spent fual emplaced in
the repository.

C.2.6.1 Defense waste

A numbar of commenters addressed the gtatus.and potential impacts .of
plans to accept defense high-level waste in the repositories.

Issue

Some persons wanted to know how the decision made to include defense
high-level waste in the repository was made,

Response

In compliance with the Act, the Secretary cof Energy reported to the
Preaident, in January 1985, the results of a study showing that there are no
claar health and safety, transportation, public acceptance, regulatory, or
national-gecurity advantages or disadvantages associated with a separate
repository for defense high-level waste and that there are clear cost
advantages to emplacing defense and commercial wastes in the same repoaitory.
The President agreed with the Secretary's findings that a separate repository
is not necessary for defense high-level waste. Therefore, in accordance with
the Act, the Secretary of Energy is proceeding to arrange for the use of
repositories developed under the Act for the digposal of defense waste, The
evaluation report was released for general diastribution in June 1985 (DOE,
1985n). : : :
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Insue

Many comm:nters felt that the subject of defsuse waste was not adequately
coverad in the jiraft EAs. o

Regponsge

The draft EAs did not contain much informati .. about defense-waste
disposal 1in the repositories, because the report o. the subject (DOE, 1985h)
waa sent to the President in January 1983 (after tis publication of the draft
EAs), and the Presidential declsion to include di.f»nse waste in the repoasitory
vas made after that date.

It 18 important to note that defense high~level waate presents a lower
radiological hazard per unit volume than does commurcial high-level waste or
spent fuel and a much lower heat-generation rate. The radiological risk
analyses in the draft EAs, which are based on the assumption tkzat only
civilian wvaste will be accepted, therefore overestimate the risk of a
repoaitory containing both commercial and defense high-level wastes.

Some changes have baen made to the EAs to reflect the decision to emplace
defenges waste. These include the addition of an entry in the tables on the
incremental impacts of alternative repository designs. This new entry deals
with the addition of defense waste. For consigtency, these tables all appear
at the beginning of Chapter 5 in the final EAs.

lasyue

Several parties wanted to know who would pay for the costay of
defense-waste disposal.

Response

The Act requires that, if defense waaste is emplaced in any of the
repositories developed under the Act, then a proper share of the costs of
developing, constructing, and operating the repository ia to be paid by the
Federal Government into the Nuclear Waste Fund, which is used to finance: the
activities required by the Act.

Issue

Somo persons asked whether the same safety atandards will be applied to
both defense and commercial high~level wastes.

Regponsge

The January 1985 report to the President on the use of commercial
repositories for the disposal of dafense high-level waste (DOE, 1985h) stated
that all defense waste to be disposed of will be in a form that satisfies the
regulations governing the repository-—~namely, 10 CFR Part 60 (NRC, 1983),

10 CFR Part 960 (DOE, 19B4c), and 40 CFR Part 191 (EPA, 1985).
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Issue

Many commenters asked about the nature of defensz high-level waste and
the effect of its ~mplacement in the repoaitory.

Responge

Defense high-level waste results from the repros 'ssing of spent fuel, It
differs significantly from commerclal high-level was! and spent fuel because
it has much lower concentrations of radiocactive fig-1 n products and hence &
much lower rate of heat generation. The 20,000 pac: aj@s of defense high-level
vasate expectes to be produced by the year 2020 are ¢ ‘sidered egquivalent to
10,000 metric tons of uranium (MTU) of spent fuel. 4y the end of 1982,
approximeiely 15 percent of the total radiocactivity in apent fuel and
high~level waste in the United States was from defenis activities; most of the
remaining 85 percent was from commercial spent fuel, DBy the year 2000, the
amount of radioantivity in the daefaense waste is expected to drop to 3 percent
of that of all wastes to be accepted by the repository.

In his report to the President {DOE, 1985h) on the potential uses of the
repoaitories for defense high-level waste, the Secretary of Energy explained
the DOE's interpretation of the capacity limit (70,000 MIU)} imposed by the
first repository until a second repository is in operationj the DQOE‘s
interpretation is that the limit applies to total quantity of waste~-that is,
both commercial and defense waste. The enalysis in the report assumed that
the firs repository would accept the 10,000 MIU equivalent of defense waste
and 60,000 MTU of commercial waste and that the gecond repogitory would be in
operation before the 70,000-MTU limit was rsached., The report also said that,
if all the defense-waste canlsters expected tn be produced by 2020 were
emplaced in one repoaitory with a capacity of 70,000 MTU, it would occupy only
about 10 percent of the volume of repository. This fact is attributed to the
low heat-generation rate of defenae waste, which allows closer apaclng
between canisters than that for spent fuel. Thus, the inclusion of
defense-waste canisters produced by 2020 will not necessitate any significant
expansion of the repoaitory., The Misaion Plan {DOE, 1985a) includes &
schadule for the acceptance of commercial and defense wastes in the first two
repogitories.

Issue

Commenters wanted to know about the origin of defense and commercial .. ..
waste.

Response |

Defense high-level waste results from reprocessing of spent fuel at DOE
facilities. Commercial high-level waste and apent fuel come from nuclear
powar plants operated by electric utilities. .

Isgue

Commenters alleged that the DOE withheld the defense-waste report
(DOE, 1985h) to make it appear that defense waste would be disposed of
separately from commercial wastes.
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Regponse

The DOE wa.. required by the Act to submit a report to the Fresident en
the feagibility of combining defense and commercial waste in the repository.
This report was released before the deadline (Janusiy 7, 1985), mandated by
the Act. The DOE was not required te circulate the report for public comment
before it was i.isued, but the report has been avaii:ble to the public on
request since ’ts release was announced in the Fed-ral Registsr (DOE, 19851).

Issue

Some commenisrs waere concerned that the reposi ory might become a
military op.ration because of the dispcaal of defense waste.

Responee

The repository will not bacome a military operation. The defense wastes
are produced at facilitieg operated by the Department of Energy, not the
Department of Defense. Furthermore, there are no plans at present to use
additional security meagures because of the disposal of defense waste. Normal
securlty measures taken to protect gpent fuel during recelpt and emplacement
will be sufficlent for protecting defense high-level waste. These security
meagures will not intarfere with the liberties of citizeng in the surrounding
areag and will probably not involve military personnel in any capacity.

Issue

Some persons asked whether defensge bigh-level wastes from Hanford. will be
disposed of in the repository.

Regponse
Defense wastes from Hanford, the Idaho National Engineering Laboratory,

and the Savanna' River Plant will be disposed of in the repository.
Appendix A in t! : EAs has beéen changed to reflect that fact.

C.2.6.2 Foreign waste

Issue

Commenters asked whether fonreign wastes will be emplaced in the
repository.

Regponse

Although the Act does not specifioally forbid the acceptance of foreign
wagtes at the repository, the DOE has no plang to do so.
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C.2.6.3 Other wastes
1ssue

Several persuns wanted to know whether the repoaitory will accept
low-level radioaczive waste from various sources or ..istes, other than gpent
fuel, generated f-om the decommlgsioning of nuclear :ixer plents.

Response

The Act authorizes the DOE to site and constru. t a repository for
high-level radioac!ive waste and spent fuel. Wastes ‘rom the decommisaioning
of military or comwercial nuclear reactors are not consldered high-level waste
at present, aud therefore these wastes will not be accepted in the
repogitory. Inatead, these wastea are consldered lovw:--level wastes.

C.2.7 THE DRAFT iINVIRONMENTAL ASSESSMENTS

Many comments were concernad directly with the EAs, The 1seues they
ralsed included the format, content, organization, conslstency, and
documentation of the draft EAs. In addition, many of the comments offered
editorial suggestions; all of thease were carefully considered in reviaing the
EAn,

C.2.7.1 General comments on the environmental assessments and their function

Some commanters asked why the EAs were ilssued or why they preceded the
DOE's Miasion Plan and the EPA final standards. Others ohjectsd to thelr size
and complexity, alleged inaccuracles, or incompleteness.

lgaue

Some commenters questioned the place of the environmental impact
statepent (EIS) in the alting proceas, asking why environmental assessments
were prepared rather than an EIS.

Response

The Act specifically requires an EA to accompany the nomination of a site
aa suitable for characterization (Section 112(b)(1){E)). An environmental
impact gtatement ig one of the documents that will accompany the Secretary'a
recommendation to the Preaident of one alte for development as & repository.

Issue

Commenters pointed out that the Act requires the DOE to prepare a mission
plan that would provide a base of information for the site evaluation and
selection process. They questioned whether the draft Eds, and the preliminary

gite nomination and recommendations they contain, should have been prepared
before the issuance of the mission plan,
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Response

Section 30 of the Act requlres the DOE to develop a mission plan that
provides sufficlent information for informed decis.ons 1n carrying out the
repository progwam. A draft mission plan was issue: in April 1984 (DOE,
1984a), 8 month: before the draft FAs. The revige¢ mission plan‘was issued in
June 1985 (DOE, 1985a) and was used in reviging th - Flnal EAs. The process
and schedule established by the Act, however, did aut allow the draft EAs to
be delayed until the migaion plan was published.

Is8ue

Severa. commenters stated that the EAa do not satisfy the requirement of
the Act to identify unresolved technical igsues and the problems that impede
the implementation of the Act. In addition, they felt that the DOE's regponse
to data gaps had been to say that issues would be gettled in the flnal EAs.

Response

Although not required by the Act Lo do so, the EAe do identify the
unresclved igsues with regard to the siting guidelines; these issues are
discussed in Chapter 6§ of the EAs. The DOE believes that the findings made
for the guidelines are based on gufficient data and Information; the findings
made at this stage of the site-selection process are to be based on available
information. Definitive data will be collected during site characterization.

Some of the statutory requirements identified by the commenters pertain
to the DOE's Misslon Plan, not the EAg, Among them are requirements to
identify unresolved issues and problems that may impede the implementation cof
the Act (see Sections 301(a)(2) and (3) of the Act). These requirements are
addressed in Chapters 2 and 3, respectively,'of Part IT in Volume I of the
Migaion Plan (DOE, 1983a).

Iggue

4 commenter suggesced that the DOE lseue another aet of draft EAs. The
commenter expressed concern that the EAs would be so extensively rewritten in
responge to public comments that the public should be allowed to review the
revised EAa in draft before they are issued in final form.

Response

The DOE will not reissue the EAa in draft for comment for the following
reasons. First, most of the changes in the final BAs were made in response to
public comments and are explained in this comment-response appendix. Second,
the final EA is a final agency action and 1is therefore subject to judicial
review. Third, the DOE bzliieves that it has been responsive to comments on
the draft EAs and that an additional comment period would not result in
further significant improvements. Finally, interested parties will have
additional opportunities to comment on the site-selectlon process through
hearinge and comments on the gite-characterization plans, the environmental
impact statement, and other program documents.

Ca 2-62

30008 1343



lsgue

A number of comments implied that the DOE treateo the EA proceaa ing
perfunctory manner Some commenters felt that the DOE did not produce. EA&
that met the inten® of the Act; some even stated that *he documents vere
worthless.

Response

The Act requires the following six major assesg wents to be included in
the EAs:

1. An evaluation by the Secretary as to whether the site is suitable for
rite characterization under the guidelines.

2. An evaluation by the Secretary as to whether the site is suitable for
development as a repository under each such guldeline that does not
require site characterization as a prerequisite for the application
of such guideline.

. Ao evaluation by the Secretary of the effects of site~
characterization activities at the site on public health and safety
and the environment.

4. A reasonable comparative evaluation by the Secretary of the site with
the other potentially acceptable sites.

5. A deseription of the decision process by which the site wasg
recommended.,.

6. An asseasment of the regional and local impacte of locating the
repository at the aite,

The EAs contain all of these evaluations or descriptions.

The DOE went beyond the requirements of the Act in issuing draft EAs and
reviging the documents in response to the comments, which required subsgtantive
changes., The EAs provide a workable data base for site nowination and
recommendation for characterization.

Iggue

Commenters said that the draft EAs, and the preliminary site nominations
and recommendations they contain, should not have been prepared before the
issuance of the final NRC and EPA standards for geologic disposal.

Response

The Act requires the Environmental Protection Agency to eatablish
standards for protecting the public from the radioactive material in geologic
repositories. These standards are to be implemented and enforced by the
Nuclear Regulatory Commiesion. The EPA standards are contained In 40 CFR
Part 191. The NRC technical criterla for implementing the EPA standards are
contalined in 10 CFR Part 60. Both seteé of regulatlons were issued in draft
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form in 1982 and wi:re used in developing the siting guldelines. The final NRC
criteria were releiged in June 1983, before the draft EAa; the final EPA
standards were rei-ased in September 1985, after the draft EAa. The schedule
requirements of the Act did not allow the draft EAs t< be delayed until
September 1985, but the final EPA standards were useé in revising the EAs.

Isgue

Many commanters felt that the size and technic.l complexity of the EAs
discourage review by the publie.

Response

The FAs are indeed long documents that contain nsny technical
discussions. Their length is the result of an attempi to present asa much
information as was deemed necessary for compliance with Appendix IV of the
siting guidelines {(DOE, 1984c), which specifies what kinds of information
should be used to support findinge about compliance with the guidelines, and
as much information as was needed for the evaluations required by the Act.
For the same reasons, much of the material presented In the EAs, especially in
Chapter 6, is of necessity technical because it presents evaluations of sites
against the various conditions specified in the guidelines—~conditions that
are usually specified in technical terms. Every effort was nonetheless made
to make the technical presentations clear and comprehensible.

Issue

Some partles criticized the organization of the EAs, saying that it was
confueing to find certain topice discussed in more than one chapter.

Responge

The organization of the EAs was based on {l) the requirements of the Act,
which specifies, in Section 112(b)(E), the evaluations, descriptions, and
analyses that are to be included; {(2) the requirements of the siting
guidelines, which specify the order of certain evaluations (e.g., the
identification of the preferred site in a geohydrologic setting); and (3) the
general format and content usually followed in preparing environmental
assessmenta,

Thus, Chapter 2 includes an evaluation of the site against the
disqualifying conditions of the guldelines as required by the guidelines; for
completeness, this evaluation is repeated in Chapter 6, which presents the
Act-mandated evaluation against the guldelines. Chapter 7, which is also
required by the Act, of necegsity repeats some material contained in Chapter
6, though in a greatly abbreviated form. The repetition 1s unavoidable
because Chapter 7 is essentially a summary compilation and comparison of the
data presented in Chapter 6 for every gite. A few commenters felt that the
EAs should include more information in Chapter 5 about the financlal effects
of site characterization and repository development on local communities and
the grant programs applicable to individual sites.
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Igaue

One comment¢: agsertad that the analyses perforwed by a former DQE
contractor that wue fired for unsatisfactory pecformsnce were uonethesless usad
to subatantiate t.ue draft EAs, :

Response

The commenter is incorrect in asserting that tlu. work of a "fired" DOE
contractor was used to substantiate the draft EAs. ‘he DOE contractor in
question wag a gen=ral program-management contractc:' that prapared
area~characterigat. .on studies. This contract explrec and was opened for bids
according to Federal procurement regulations. The contractor was not asslectad
for further work, but was not dismisged for ungetisfactory performance as the
commentey alleges. The DOE considers the analysis performed by this
contractor to be valid and usaful.

Issue

S50 commenters suggested that technlecal review groups should be
assembled to verify the data, procedures, assumptiona, and conclusions in the
draft EAs. '

Response

Technical review groups were used to review the EAs at geveral lavels.
Such groups were used by the DOE Project Offices that prepared the EAs, by the
Office of Civilian Radioactive Waste Management and its contractors, and. by
the Office of Environmental Compliance of the DOE's Assistant Secretary for
Environment, Safety and Health.

Issue

Some commenters objected that, although a significant percentage of the
residents in the area of Swisher and Deaf Smith Counties, Texas, are
Spanish-speaking, the reports were released only in Engligh.

Response

To translate documents as long and complex as the EAs would require an
expenditure of time and resources that could not be justified. However, the
DOE is preparing a variaty of public-information materials in Spanish in
response to requests to provide information to the Spanish-speaking residents
of Texas. The DOE expects that, by belng prepared egspecilally for the general
5panish-speaking publie, these materials will prove tg be a more practical-
means of access to information about the program than the EAs.

Issue

Some parties suggested that the DOE publish an abbreviated version of the
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Respounse

Like the f nal EAs, the draft EAs contained an executive aummary that
briefly deacritrd the site, the process by which ii was selected, and its
evaluation agalrst the guldelines. These executivs gummaries wers also
distributed separately as overviews. Ovarviews are also available for the
final EAs.

Issue

Commenters complained that the DOE issues inaviurate reports, expecting
the States and th: general public to find the inaccu-acies without paying for
theso sarvices. Others sald that the EAs are propagandas for the program and
do not present sclentific findings.

Response

The DOE tried hard to ensure that the draft EAs were correct, including
several reviewas by the DOE, its contractors, and peeyr review groups. However,
in documents of the size and the scope of the EAs, some errors are bound to
ageur.

The objective of Issuing the draft EAs, which was not required by the
Act, was to Iincrease the participation of the public in the siting process and
to apprise the public of the bases for declisions in the siting process.
Though the DOE is pleased to acknowledge the many helpful eontribytions made
by the commenters, in no sense did the POE view the publication of draft EAB
as a means of obtaining free services from the general public.

lasue

Some commenters expressed the view that the technical inaccuracles in the
EAs caused the publie to lose confidence in the entire process.

Responsae

The draft EAs represent the best available informatlon. In accordance
with the &cit, they were prepared before site characterization and hence before
many site-specific data were avallable. During site characterization and the
concurrent eénvironmental and socloeconomic gtudies, the DOE will collect the
detalled information required to demonstrate compliance with the guidelines
and with NRC and EPA regulations. Even with thorough and repeated critical
reviews by different parties, some technical inaccuracies are unavoidable in
documents as large and complex as the draft EAs, especislly since gome of the
analyses were based oun Iinformation from the literature rather than studies
performed at the site. As already mentioned, every effort was made to correct
the inaccuracies in the final EAs,

Iggue

Some commenters objected to the use of averages 1nstéad of worst—case
scenarios Iin the EAs.
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Response

The use of ave.ages is appropriate, especially fur this stage in the
site~selection prounss. For nomination and recommendafion of sites for
characterization, the siting guidelines {10 CFR Part %i0) require only that
the evidence availihle does not support findinge that :he sltes are
unsuitable. At ary stage, worst-case analyses that ai.: not accompanied by
information on the probabilitiea of thoge cases are i :snpropriate. The EPA
nas recognized the latter fact in its environmental standards for the disposal
of spent fuel and other wastes. In those standards, specific probabilities of
compliance~—~represavtative of lese than worst~case s.eiarioe--are required.

C.2.7.2 Supporting references

A number of comments were directed at the references that support the
analyses and regults presented in the EAs, Among these were comments
objeoting that these references were not available toc the public or that the
quality of the references was poor.

Isaue

Some persons stated that the public was not able to partiocipate fully in
the evaluation of the: EAs because it was not provided with the data base that
supports the decinions. ' R

Reaponae

The reference documentg for the draft EAs are avallable in the public
reading rooms of DOE Beadquarters and Project Officea (see Appendix B) and
were mailed to each affected State and Indian Tribe for review.

Ispue

Commenters said that aome of the references that supported the draft EAs
were either completely unavailable or were not releaged until half-way through
the 90~day comment periocd. This delayed release did not allow the States and
interested parties adequate time for review.

Response

The DOE made every effort to make references avallable for public review
by collecting them in DOE public reading rooms. Some of the references were
in draft form at the time the draft EAs were published and were not available
for public review until latar in the comment period. These were added to the
collection as they became available, All references cited in the final EAs
are avallable for review at the locations listed in Appendix B.

Issue

Some commenters contended that the quality of the references was poory
some analyses relied on personal conumnications for. support, rather than
published documents. .
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Response

In the absence of published data, it was occasionally necessary to rely
on documents in preparatlon or on personal communic:tions from the
investigators puw.forming the analyses for the EA. {arsonal communications,
DOE memoranda, #ud DOE correpondence weare ailso used tc document she
site-selection -~rocess, and communications obtaineu ia interviews with
repragentatives of local governments were uged as s.urceg of information about
local conditions (e.g., availability of community tecvices) for which no
published data are available., These informal refe.ances could have been cited
parenthetically in the text or presented 1n footnote ., The DOEB decided,
however, to treat them as formal references and to muze them avallable to the
public toget.er with the formal references to published documents. The
locations where these references are available for review are given in
Appendix B,

Iggue

Commentaers requastad that a list of references for Chapter 7 be included
in the EAs,

Response

Since Chapter 7 is based on the information given in Chapter & and does
not rely on additional si.urces of data, no references are included. Otherwise
it would have been necesssry to combine five long lists of references {those
presented in Chapter 6 of the EAs for the nominated sites). The reader
interested in the supporting data for the findings on which Chapter 7 1s based
should refer to the section of Chapter 6§ that covers the particular guideline
of interest,

Issue

A commenter requested that the final EAs list the locations where copiles
of the references cited in the EAs can be examined.

Response

At the public briefings held in each affected state, the DOE distributed
booklets liating the locations where copies of draft-FEA references were
available. In reaponase to the above request, a list of all locations where
coples of references can be examined is given in Appendix B of the final EAs.

lgsue
Some commenters pointed out that additional reference material waas

submitted for DOE review and requested that specific reports and 119:3 be used
in the final EAs.

Regponse
The DOE recognizes and appreciates the efforts expended in sending

materials for review. The documents were directed to the appropriate EA
authors to be considered in reviging the EAs.
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During the Ycah hearings, several persons read pages from the log book
for vigitors to t'e Canyonlanda National Park. The comments of the tourists
were antered into the official EA comments and were crnsidered in reanalyzing
for the final EA the potential effects of a repositor: on tourism.

References that were not within the scope of the tivilian Radiocactive

Waste Management 'rogram were forwarded to the approi iate persons in other
DOE programs.

C.2.7.3 Content of the environmental assessments

Issue

Among the cocments was the objection that the draft FAs did not list the
rankings of all nine sites studied.

Responsge

As discussed in Chapter 1 of the environmental assessments, the siting
guidelines specify the following steps for ranking the potentially acceptable
aites:

1. Evaluate the potentially acceptable sites in terms of the
disqualifying conditions specified in the guldelines.

2. Group all potentlally acceptable sites according to their
geohydrologlc settings.

3. For those geohydrologic settings that contain more than one
potentially acceptable site, select the preferred site on the basis
of a comparative evaluation of all potentially acceptable sites in
that setting.

4, Evaluate each preferred site within a geohydrologic setting and
decide whether such site is suitable for the development of a
repository under the qualifying condition of each applicable
guideline.

5. Evaluate each preferred site within a geohydrologic setting and
decide whether such site is suitable for site characterization under
the qualifying condition of each applicable guideline.

6. Perform a reasonable comparative evaluation under each guideline of
the sites proposed for nomination.

Because one slte is selected in cach geohydrologic setting that containa

more than one site, it is not consistent with the siting guldelines to rank
all nine potentially acceptable sites.
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Issue

Some persn:s felt that the EAs did not adequataly conslder the. religious
attitudes of In'lana about land.

Responge

The DOF recognizes the need to ldentify and r.speet Indlan values and is
in the process of developing a programmatic memor it Jum of agreement with the
Advisory Council on Historic Preservation. The a.rzement will ensure the
conalderation of Indian religicus freedom under tir¢ Amerlican Indian Religious
Freedom Act. In revising the EAg, Indian cultural alues have been
considered. The EA for the Hanford site notes that the Yakima Indlan Nation
has extensive historical and spiritual tias to the land on which the site ls
locatad.

Isgue

Several commenters sald that the draft EAs did not consider the impacts
of site characterization on Indian Tribes, ceded lands, and treaty rights to
of f-reservation fishing.

Res ponae

As explained in Chapter 4 of the EA for the Hanford sike, the .DOE
believes that Indian Tribes will not be significantly affagted by site
characterization.

Issue

Commenters stated that discusamion of the siting process for the first
repository was deficient in the draft EA. Becauae giting declaions were made
before the Act was pasged and before the publication of the guidelines, the
DOE should discuss the basis for these declaions in the draft EA.

Response

The siting deecisions made before the publicaticn of the guldelines were
based on criterla gimllar to the guidelinea. The bases for thege decigionsa
are discusaed in detall in the documents cited in Chapter 1 of the EAs. A
more detailed discussion of the process in Chapter 1 is therefore unnecessary.

Issue

Specific auggestions for improving the EAg included the addjtion of a
glossary and a key-word index.

Response

A glossary was fncluded in the draft EAs, as it is in.the final EAs.
However, because of the limited time available to prepare and revise these
documents, it was not possible to add a key-word index.

:

Co 2""?0



Iggue

A number of vcommenters suggested gpecific revisions to Chapter 1 of the
draft EAg. Some of those suggestlons were editorial; some were specific
suggestions applicuble to only one sicta., The suggestid general changes can be.
sumnmarized as follows:

1. Chapter ) should describe how the DOE would .ubstitute sites for
those eliminated by characterization,

2. Chapter 1 uhould point out that the Act requi es the DOE to issues the
site~characterization plans for review by the 3tates and the publie
as we.l as the NRC.

3. Chapter 1 should be revised to indicate that site characterization
begins only after the completion and reviaw gf gite~characterization
plans and public hearings.

4. Chapter 1 should mention the right of an affected Indian Tribe to
igsue a notice of digapproval,.

Responae

In regponse to the firgt three comments, Chapter 1 wag ravised as
appropriate. :

In regard to comment &, the Act allows an affected Indlan Tribe to issue
a notice of disapproval if a proposed site is located on its reservation
(Section 118(a)). However, none of the potentlally acceptable sites is
located on any Indian reservation, and although the DOE welcomes their
participation in the repository program as affected Indian Tribes, the Indian
Tribes do not have the statutory authority to issue a notice of dilsapproval.

Iasue

One commenter sald that the EAs should include a detailed explanation-of
how the entire process isg funded. . .

Response

The DOE's program for the management of civilian radiocactive waste is
funded from the Nuclear Waste Fund, which was established by Congress and
consists of monies paid into the fund by the utilities that generate the
radicactive waste. A more detailed explanation of the funding is. given in the
Mission Plan (DOE, 1985a).

issue
One commenter fell that the EAs should include moie information in
Chapter 5 about the financial effects of site characterization and repository

development on lecal communities and the grant programs.applicahle to.
individual gites.
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Regponse

The socloe¢conomic impacta expected during sile characterization are
discussed in Section 4.2 of the EAs, which also en;lains what financial
agslstance would be avallable to the affected comrunity,

The impac s expected during repository devel: 'ment are examined in
Section 5.4.5 of the EAsj this section includes a :.lscussion of the financial
assistance that will be available. Information ¢n financlal assistance can
also be found in the DOE's Mission Plan (DOE, 19%i#, Vol. I, Part I, Chapter
4), (See algo S:ctions C,2,1.2 and C.2.1.5.1 for : )mments and responses on
the mitigation of fiscal and socioeconomic impacts. .

Iasue

Some commenters said that more-detailed schedules are needed in the final
EA » )

Response

The EAs do not contain detailed schedules because the latter are given in
the Miasion Plan (DOE, 1985a) and the draft Project Declsion Schedule (DOE,
1985b)., The schedules of activities for site characterization will be
presented in greater detail in the site~characterization plana., Plans and
schedules for the environmental, socioeconomic, and transportation studies to
be conducted concurrently with gite characterization are also being prepared.

Isgue

A commenter felt that the discussion of qualifying conditions in the EAs
is given more prominence than the discusaion of the disquaiifying conditiona.

Response

Disqualifying conditions describe conditions that are considered so
adverse as to constitute gufficient evidence to conclude without further
consideration that & site is disqualified; they were formulated to provide
early evidence of the suitability of a site and hence require fewer data and
less~complex analyses than do the qualifying conditions. They are discussed
in both Chapter 2 and Chapter 6 of the EAs.

Iasue

Some commenters asked that more information be included in the EAs about
the program for public education and participation.

Response
The program for public information and participation is explained in

detail in the DOE'g Mission Flan (DOE, 19858, Vol. I, Part I, Chapter &).
(See also Section €.2.1 for comments and responses on this topic.)
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Issue

Commenters »r:quested that the discussion of the guidelines in the EAs be
clarified.

Response

The format, structure, purrose, and applicatior ¢f the guidelines in the
EAs are discussed in Section 6.1, Additiopal infoim >ion can be obtained from
the "Supplementary Information" on the guidelines it wnselves (DOE, 1984c) or
from the DOE's resionges to comments on the proposer <uidelines (DOE, 1983).

Igsue

Comenters suggested that an appendix listing all EA authors and their
qualifications should be added to the EAs.

Response

A liat of contributors is not included in the EAs because a fair and
comprehensive list would consist of hundreds of names. To prepare guch a list
of pereons who contributed to the EAs would be a task requiring a great deal
of time. The commenter can be asgured, however, that the contributors to the
EAs are qualified and experienced professionals, and many of them have earned
digtinction in their sclentific discipline.

C.2.7.4 Inconsistencies in the environmental agsessments

Inconslatencies in the EAs were the subject of mapy comments, which noted
inconsiatencleg in the assumptions about the age of the spent fuel, the waste
package, the exploratory shafts and the shafts for the repogitory, the
degcriptions of surface facilitleg, assumptions used in radiological
assegsments, the models and assumptions used in analyses of socioceconomic
impacts, analyses of worker health and safety, and several other topics.

Isgue

A number of commenters pointed out inconsistencies between the executive
summaries and the corresponding chapters in the draft Eas.

Regponse

There were indeed some incensistencies, regulting mainly from a failure
to update the executive summaries after the lagt revision {one of several) of
the draft EAs., In revising the final EAs, the executive summaries were
corrected to reflect the corresponding chapters.

Issue

Some commenters pointed out that the draft EAg were inconsistent in their
presentation of air-quality impacts. For example, the EA for the Deaf Smith
gite considers vehicle emissions and fugitive dust in evaluating the impacts
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of repository opsration, whereas the EA for Davia Cenyon does not do so. The
draft EAs were a ao said to be inconsistent in theilr treatment of regulations
for the Preventiin of Significant Deterioration (PSi},.

Responge

The air-qus.lty evaluations for each site have .een revised as a result
of comments fror the Stateas, the public, and other sderal agencles; the
results are pregented in a format that is as consist-nt as posesible. Some
differences remain, however, because the evaluatio g§ st use available data,
which can vary ameng the different sltes, and becaus : the air-quality
regulationg are implemented by different agencles for each site. The revised
impact analy.es have reconsidered air-quality models. inputs (e.g., vehicle
emissions, fugitive dust), operating assumptions, ar¢ PSD applicability
according to guidance from the appropriate regulatory agencies.

Issue

Many commenters said that the EAs need to provide a fuller and more
realigtic discusaion of socloeconomic impacts and to expand the discussion of
mitigation measures. They also need to addreas the positive socloeconomic
impacts of a repository. :

Responge

Chapter 5 of the EAs addreasses general provisions for financial and
technical assistance to mitigate adverse socioeconomic impacts. Site-specific
mitigation measures will be developed after the DOE has performed a detailed
impact analysls and the affected State or Indian Tribe has submitted an impact
report for the asite recommended for repository development. (See alao
Sections C.2.1.2.4 and C.2.1.5 for comments and responses on this topic.)

The EAs aleo address some of the positive socloeconomic impacts of a
repository, such as the potential for new local jobs, total project and local
purchases, and likely sources of additional tex revenues. The final EA for
the Hanford site also discusses the potential for greater use of the area's
available humen and physical resources.

Issue

Some commenters criticized the EAs for using different apprcaches and
bages for the socloeconomics anslyses—-in particular, different labor-force
estimates, different multipliere for the ilndirect employment expected to
regult from the repository, and different asgumptions about the in-inigration
of repository workers. One comment cbjected that no adequate explanation was
given in the EAs for the differences Iin the employment and in-migration
estimates and stated that the population increase estimated in the EA for the
Yucca Mountain site appears to be due to an "overly conservative analysis."

Response
It i8 true that the EA analyses for the different host rocks used

different labor-force eatimates, employment multipliers, and assumptions about
in-migration. However, some of the differencea to which the commenters object -
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are unavolidable belause of differences in the design of the repository, the
availability of iJ~ta, and local conditions, which vary significantly among
sites,. Furthermo:*, the scciceconomic analyses ware rerformed by several
different groups vf analysts, who used assumptions and multipliers they deemed
moet suitable for the socioceconomic conditions of the aite and the available
data.

The population increase estimated for the Yucca frmuntain site did indeed
differ greatly from that for the other sites, but a wigniflcant part of this
difference was attributable to the larger work force raquired for a repository
at Yucca Mountain. The work force estimated in the dr..ft EA for Yucca
Mountain was as much as three times the work force estimated for the other
sitee. In the final EA for Yucca Mountain, the work-farce estimate is lower,
and 80 is the population increase projected for southern Nevada. The
employment multiplier, while higher than that for the othaer sites, 1s the moat
reasonable multiplier for southern Nevada and is based on published anslyses
of historical data on employment in southern Nevada. The assumption that all
of the repository workers would in-migrate was recognized and identifiled as
being conservative in Chapter 5 of the draft EA for Yucca Mountain. It was
chosen because detailed information about labor skills was not avallable and
because it allowed the DCE to estimate the worast—case impacts on comounity
services,

For the Hanford site, the socioeconomic analyeils presented two
scenarios. A maximum population estimate was based cn an assumption of 100
percent In-migration, and a more likely estimate assumed that 75 percent of
the miners and 25 percent of all other workers would in-migrate, The
employment multiplier used was only slightly lower than that for Yucca
Mountain. Again, the 100 percent maximum estimate was used to present a
congervative analysis that would demounstrate that even worst-—case impacts
would be ingignificant in this area, which hag an excess of housing and public
services.

For the salt sites, the lack of local socloeconomic data for & project as
large as a repository led to an approach based on data for the study area and
the use of multipliers from the literature {energy developments in the western
States and projects of the Tennessee Valley Authority). This approach
produced a high and a low range of estimates for in-migration and the
asgsociated impacts. The case of high in-migration was selected ae a
realistic, though conservative, case and was used for the lmpact analysis.
Unlike the Hanford and Yucca Mountain sites, an assumption of 100 percent
in-migration for the salt sites would have been inappropriate considering the
socloeconomic conditions of the study area. It would have produced.
unrealistic overestimates of population increages in the smaller communities
near the altes.

Iesue
One commenter noted that the draft EAs are inconsistent in their

treatment of worker health and safety. In particular, the following
inconsigtencies were pointed out:
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1. The EAs for Yucca Mountain and Hanford present egtimates of expected
worker injuries and fatalities during sits characterization, while
the EA;. for Davis Canyon, Deaf Smith, and Richton present estimates
of oniv injury and fatality rates,

2. The Yucca Mountain analysgis uses 1982 gtat-sicics provided by the
Nationil Safety Council. The Hanford ana 'els is based on a 1980 DOE
report, while the Davis Canyon, Deaf Smitl., and Richton analyses used
1976-1979 statistics from the Mine Safet; i:nd Health Adminlstration
(MSHA).

3. The EA for the Hanford site dlacusses nccuputional safety and health
in Jhapter 5, including specific numbers of expected injuries and
fatalities during mining and construction. The EAs for Davis Canyon,
Deaf Smith, and Richton give only rates. The EA for Yucca Mountaln
has no such analyses in Chapter 5.

4., The EAt¢ for Hanford and Yucca Mountain discuss occupational safety in
Section 6.3.3.2. The other three EAs do not,

5. The EAs for Banford, Davia Canyon, Deaf Smith, and Richton diacuasg
the applicability of various Federal and State occupational safety
and health regulations. The EA for Yucca Mountain does not,

Rea ponse

The draft EAs for Hanford, Yucca Mountain, and the salt gites usad
different sources for their safety analyses, Hanford cites DOE Order 5480.1A,
Yucca Mountain cites the National Safety Council (NSC}, while the salt-site
analyses are based on injury experience reporte from the MSEA. Nonetheless,
the estimates of fatalities, accident rates, etc., are not inconsistent.

There is a direct correlation between the various sources.

From 1930 through 1977, MSHA statistical measures for injuries in mining
used a basis that was somewhat different from that for the cther industries.
However, beginning with celendar yeer 1978, the MSHA adopted measures for
injury experiunce that compare closely with the measures used in the Office of
Occupational Bafety and Health Statistics, the Bureau of Labor Statistics, and
the U.S5. Department of Labor. Therefore, beginning with 1978 data, the mining
industry tan be compared on a standard basis with other U.S., industries.

The MSHA requires all mine owners to report all accidents to the district
office oi. a prescribed form. Because of the modification in reporting and
processing procedures that became effective January 1, 1978, injury rates as
currently computed are not precisely comparable to those of the previous
years. Fatality rates, however, in which the "incidence rate’ (the term used
after 1977) 1s one-fifth of the "frequency rate” (the term used before 1978)
for otherwise similar grouping, remain comparable.

The statigtical data in the MSHA reports cover the work experience of all
personnel engaged in exploration, development, production, maintenance,
repair, and construction work, including supervisory and technical personnel,
and onsite office workers. These activities cover the entire spectrum of the
exploratory-shaft activities and, as such, are a better tool for statistical
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projections of probable exploratory-shaft injuries. As compared with the
reported accidents in the MSHA report, the National Safety Council uses
sampling technin ws for projections of probable injury experience.

The NSC sta‘*isties show that in 1982 there wer: 600 fatalities for 1.1
million workers {n the mineral-extraction industry {’n:luding quarries). This
figure reduces t« 0.05 per 200,000 man-hours and co, nares with 0.06, 0.04, and
0.3 in MSHA*s resorts for the years 1976, 1977, and 078, respectively.
Similarly, the NSC statistics show 3.1 nonfatal in‘u les with days lost, which
compares with 3.87, 3.78, and 5.48 such injuries rcx:tted by the MSHA for the
3 years. The NSC projected 4,7 total injuries per 2 ",000 man~hours for 1982,
which compares wita 5.96, 5.73, and 8.81 total injuri.s for the 1976~1978
period.

The final EA for Yucca Mountain includes a discussion in Chapter 5 of
occupational health and safety.

Iasue

Some commenters stated that the analyses for all sites should be based on
the assumption of 10-year-old spent fuel bacause this agsumptioen 1s likely to
be conservative and will provlide a common basis for comparison.

Response

All analyses in Sections 6.4.]1 and 6,4,.2 of the final EAp are based on
the emplacement of spent fuel that is 10 years old.

Iague

One commentgr recommended that the aassessments of preclosure radiological
safety under normal conditions should be bagsed on similar assumptions about
failed fuel rods.

Responase

The analyses presented in the final EAs are based on the conservative
assumption that 0.5 percent of the fuel reds arriving at the site have failed.

Issue

Several parties commented that, in estimating waste-package failure, all
EAs should assume that failure occura when some portion of the container wall
corrodes, not necessarily the entire thickness.

Response

The approach suggested by the commenters is used in the Hanford EA and in
the FAs for all of the salt sites. The appreach of the Yucca Mountain EA was
to use a simple estimate that 1s based on expected conditions, taking into
account that few data have yet been obtained for repository conditions at
Yucca Mountain. Thus, although the eatimates indicate a lifetime of 30,000
years, the value actually used 1s 3,000 years to provide a very conservative
lower bound for container lifetime.
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Issue

Some commen!.irs complained that compariaoms amcug the sites are difficult
because the EA anulyses are based on different container designs.

Responasae

The design of the container depends on the cha:-cterietics of the site.
For example, one of the criteria for design is usuai.v the peak rock
temperature, which depends on both the thermal proj~>i1ties of the rock and the
amount of heat generated by the waste in the contal.wey., Therefore, container
sizes and designs ure different for different rock ty.es, and the assumption
of a2 common canister size or design in the EAa would not facllitate valid
comparisons among the sites. For this reason, the EAs were not changed to
reflect 4 common canister size or design,

Issue

One commenter gtated that variations in contalnar-design criteria need to
be explained oxr justified in the EAs,

Response

Each of the repository projects 1s developing waste-package designs to
meet the NRC's requirement for a container lifetime of 300 to 1,000 years and
a radionuclide~release rats of less than L0™° per year.

lasue

Several commenters asserted that the analysis and findings in the draft
EAs did not reflect aufficient conservatiam, considering the lack of -
site-apecific data on which to base site nomination end recommendation
decisions.

Response

Whera no site-apecific data were avalleble, the EAg used extrapolations
of regional data or conservative assumptionsg, in accordance with the DOE
siting guidelines. A congervative approach was taken in evaluating the site
characterlatics that are important to the performance of the repository.

Isgue

One commenter ﬁotad that the draft EAs differ in the nﬁmber and the size
of shafts drilled for site characterization and repository operationa and said
that the DOE should explain the technical basls for these varliations.

Regponse

The draft EAs for the Yucca Mountain and the salt sites presented
analyses baaed on the sinking of only one exploratory shaft. At the time the
draft EAs were published, the DOE had already decided to sink two shafts at
each site, but there was no time to revise the analyses in the draft EAs. The
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construction of a second shaft would not significantly increaue the impacts of
site characterizs<ion. The final FEAs have been revised to account for two
shafts at all sit~g.

The number o? shafts required for the repository depends on the host
rock; thus the nwuibers of shatts is diffsrent for a rapoaltory in basalt,
salt, or tuff.

Issue

One commenter stated that the surface-facllity dr geriptions for all of
the EAs should be the same, or the varlations should be explained.

Response

The surface faollitles of a repository depend partly on site-specific
conditions, such as the terrain, and partly on the hoit rock; the host rock
determines the number and size of shafts, the layout +f the underground
repository, the ventilation requirements, and similar factors that affect the
design and layout of some surface facilities. Thus the surface facilities
vary for repositories in basalt, salt, and tuff.

€.2.8 MISCELLANEOUS

Many of the comments in the draft EAs covered various topics, many of
which were not concerned with the nomination of sites or even repository
siting in general. These comments have baen divided intec three categories:
production of radioactive waste, alternatives to geclogic disposal, and
general technical issues.

C.2.8.1 Preoduction of radioactive waste

Several commenters maintained that the productlon of nuclear energy
should never have been begun without establishing a method for
radioactive-waste disposal. Many commenters recommended that the production
of nuclear energy and thereby the production of radicactive waste be gtopped
until a solution is found for the permanent dispoeal of radicactive waste.

Issue

Commenters expressed the opinion that the production of nuclear energy
should not have been begun before the development of a method for the
permanent disposal of the radloactive waste.

Responsge

The search for sultable methods of permanent disposal began early in the
developmwent of nuclear energy. By 1857, for example, the National Academy of
Sciences had already recommended geologic disposal in salt formations.
Furthermore, in the early days of nuclear-energy development, it was generally
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asswned that spent fuel would be reprocessed after being discharged from the
reactor. The spent—fuel rods were atored in water pools at the sites of the
reactors pendin: the start of reprocessing, and until the U.S. moragtorium on
reprocessing wa. declared in 1976 (see Section £.2,%,3), there was little
incentive to de.2lop disposal methods for spent fuedi.

lgsue

Commentare requested a moratorium on the production of commerecial
radipvactive wastes.

Response

The production of electricity by nuclear energy ia important to the
national economy. In 1984, nuclear energy provided about 14 percent of the
U.S. domasgtic electricity (DOE, 1985i). Nuclear energy is able to provide
economical electric power, independent of foreign energy sources, while
allowing the conservation of fossil~fuel reservee for other critical
applicationsg; it can help meet the future energy newds of this country. A
moratorium on nuclear-energy production would severely damage U.S. energy and
economic security.

Furthermore, a moratorium on radioactive-waste production would not
remove the need for a repository. A large inventory of spent fuel has been
accumulating at reactor sites., According to recent estimates, over 12,000
metric tons of spent fuel currently require disposal and over 130,000 metric
tons will require disposal by the year 2020 (DOE, 1984d)}.

C.2.8.2 Alternatives to geologic diaposal

Many comments suggested methods of disposal other than geologic
repositories. Other commenters expressed concern that the DOE has not
adequately considered all feasible options for disposal, such as disposal in
apace or beneath the seabed.

Isaue

Some commenters wanted to know whether the DOE has considered space as a
safe and feasible method for radicactive-waste diaposal,

Response

Before deciding on geologic repositories, the DOE evaluated many
alternative waste-digposal concepts, including space disposal (DOE, 1980).
The DOE, in conjunction with the National Aeronautics and Space Administration
{NASA) and others, studied the space-disposal concept, but did not favorably
consider launching radiocactive wastes into the sun because of excessive fuel
requirements., Disposal on the moon was also rejected as an alternative
because it might interfere with future lunar exploration. NASA's favored
concept was to place high-level waste into a solar orbit about halfway between
the Earth and Venus, Thie concept would uae space shuttles to place the
packaged waste into the appropriate solar orbit.
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wWhile the volume and weight of high-level radicactive wuste are
relatively small when handled on Earth, the ¢ost wculd be enormous to launch
all of the waste,s into space. A fundamental requirament for aspace disposal 1is
to separate the zaste into short-lived and long~livi: portions. The
short~lived wast: that would decay to innocuous leve.s in hundreds of years
would be managed on Earth, Only the long-lived wasi::, which must be isolated
for thousands of years, would be disposed of extrat. 'restrially. Therefore,
disposal in space would only reduce, not eliminate, .he need for terrestrial
wagte management.

The results of these studies led the NASA aand ii.: DOE to conclude that
further atudy of space dispesal ls not warranted at tuls time. The reason for
this conclusjosn was the expected additional cost of space disposal without
achieving & significant reduction in long-term risk iu comparison with the
risk of disposal in a geologic repository. The concoept of space disposal will
be reconsidered if, at some future time, the DOE's program for waste-disposal
technology or space-technology develepments by NASA varrant the need for
further study.

Issue

The DOE ehould consider disposal in relatively thick, stable beds of
sediments locatad in deep, quiet, and remote ragions of oceane or disposal in
volcanic trenches throughout the world.

Reaponse

The DOE is sponsoring a subseabed-disposal project as part of a
multinational effort through Fiscal Year 1986. The disposal of high-level
waste in the oceans has never been practiced by the U.S5. Government and was
prohibited by the Marine Protection, Research, and Sanctuaries Act of 1972 and
under the London Convention on the Prevention of Marine Follution by Dumping
Wastes and Other Matter. The uncertainties and issues to be resolved
regarding subseabed . disposal are significant, and efforts to resolve them are
under way.

Isgue

A number of comments requested the DOE to start over with a safe answer
to the problem of radioactive-waste disposal. It was noted that the concept
of geologic repositories wns developed in the 1950a. Many comments suggested
that the DOE should sccept new technology as it becomes available, and some
commenters said that research and development on alternative methods of
dispesal should continue.

Response

A number of methods for the disposal of high-level radiocactive waste have
been examined by the Federal Govermment during the past 10 years, including
subseabed, deep-hole, ice-sheet, and outerspace disposal. Of these
alternative technologies, only subseabed disposal is currently funded by the
DOE. The remaining alternative concepts were found to have no obvious
advantages over geologlc disposal. The primary consideration in evaluating
these alternative technologies was public health and safety. The state of
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technology, the votentlal epvironmental impacts, and sultability for
spent~fuel dispc sal have been studled for each of theee methods and are
discuased in th¢ final environmental impact etatement for the management of
commercially genvrated radioactive waste (DOE, 19807,

C.2.8.3 General technical igsues

A number of comments addressed technical 1ssu @ that are not site
gpecific, There vere a large number of such lssuer, and they covered a hroad
range of subjects, including the accuracy and congervatism of the analyses
used in the "As, conditions at the repository site aftar closure, etec,

Isgve

Some persons asked whether a large number of amall disposal facilitiea
would be safer.

Responge

No clear reduction in risk would reault from uaing a large numbher of
smaller repositories. No net advantages would be realized in terms of
monitoring the performance of the repositories. While there may be some
reductions in costs of transportation, these would be greatly ocutweighed by
the extra cost of finding and qualifying a larger number of repoaltory gites
and developing many repositories.

Issue

Several commenters felt that a burden is placed on future genarations . for
the disposal of the waates, . : .

Response

Geologic disposal was chosen for high-level waste and spent fuel hecause
it minimizes the potential burden on future generations. Once the repository
is clesed, there 138 no need for maintenance. The use of geologic formationa
as barrlers to radionuclide migration helps to enaure that there will be no
significant health burdens to future generationa even 1f the waate contalners
are eventually breached.

lague

Some commenters sald that the DCE needs to consider how it will prevent
human intrusifon over the long term.

Response

The DOE feels that human intrusion can be prevented through prudent
siting in locations that have few, if any, natural resourcea and through
institutional management. Several years ago, the DOE convened a
human-interference task force to determine whether reasonable means exist (or
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could be developed} to reduce the likelihood of unintentional human intrusion
into a repository. The task force concluded that a aignificant reduction in
the likelihood of buman intrusion could be achieved, for perhaps thousands of
years into the futurve, if appropriate steps are taken t> communicate the
existence of the renository to future generations.

Igsue

One person asked whether the conclusions in the B4~ on compliance with
the guldelines are supportable.

Respense

At the steps of site nomination and recommendation, the requirement for
disqualifylng conditions is evidence that does not gupport a finding that the
site is disqualified. Likawise, the qualifying conditions are deemed to be
prepent if the evidence does not support a finding that the site is not likely
to meet the qualifying ceondition. The DOE believes thsat the avallable data
and analyses for each site indicated that no site has a disqualifying
condition and that all sites are likely to meet all the qualifying conditions.

Issue

One commenter agked whether the DQE can guarantee .that no new mutations
will occur from the waste-emplacement practices.

Responae

Absolute guarantees are hardly evar possible, but the DOE helisves that
new mutations are extremely unlikely because there ia very little likelihood
that radioactive materials from the repogitory will reach the human
environment.

Isaue

One person asked whether the hydrogeoclogic conditlons will be known well
enough to make predictions over 10,000 years or more.

Response

At the time of application for a license for the repository, which comes
after thorough site characterization, the hydrogeologic environment at the
site will be well known. Not only will nominal values be determined for the
parameters needed to predict the migration of radionuclides from the
repository but also the uncertalnties in those values due to measurement
uncertalnties and nonhomogeneous rock properties will have been determined.

Issue

One party asiked whathar the DOE plana to cloge the site wzthout
subsequent monitorzng or retrieval.
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Regponse

The DOE cu:rently plans to be able to begin retrrieval for up ta 50 years
after the start >f waste emplacement and to monitor the site for aome period,
not detarmined «* present,

Issue

One commenter noted that canisters need to s"a intact for 300 years but
monitoring will be for 50 years.

Regponse

The monitoring referred to by the commenter apjarently is the 50-year
period of waate retrievability and plans to monltor selected individuasl wasta
contalners until the repository 1g closed; the objective of monitoring
individual containers 1s to confirm their performance. Monitoring the
contalners after repository closure would be very difficult and could
compromise the performance of the repository as a whole.

Igsue

Some persons asked about the measures that will be used to protect the
integrity of the controlled area for long periods after closure.

Regponse

At present, placing some form of physical markers around the slte Is the
most 1ikely method for notifying future societles of the presence of a
repository. In addition, records will be kept.

I1s8ue

Hanford will be accepting 60 percent of the Nation's defense waste,

Response

Whatever site is chosen for the first repository, it will recelve up to
10,000 metric tons uranium equivalent of defense high-level waste.

Isgue

One commenter said that phased repository construction will circumvent
the NRC's requirement to revliew and approve completa gite cunatruction before-
accepting any waste for disposal.

Response

The Act (Section 114(d)) states that "the Commission shall consider an
application for construction authorization for all or part of a
repository....”" Therefore the Act does not prohibit authorization for phased
construction. The DOE has diacussed this concept with the Nuclear Regulatory
Commigsion and hac rcceived no objections to the concept. The sequence of
license applications is described in the Mission Plan (DOE, 1985a).
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C.3 SITING PROCESS AND DECISIONS

This gectio addresses comments on the giting p.scess and decisiona. It
covers issues related to site screening and the sitiug guidelines (Section
C.3.1), the evaluation of sites against the disqualifying conditiona of the
guidelines {Section C.3.2), the grouping of sites ir o geohydrologic settings
and the selection of the preferred site for each set:ing (Section C.3.3), and
the nomination and recommendation of sites for charwcterization (Section
C.3.4). The section on nomination and recommendati:in is concerned with
general issues related to the DOL's approach in selec .ing the sites propeosed
for nomination and recommendation in the draft EAs ana with igsues related to
the comparative svaluation and ranking of gites. It does not include isaues
related to the evaluations of individual sites; these issues are addressed in
Sections C.5 though C.8. With a few exceptiona, Section C.3 addresses
commentg on Chapters 1, 2, and 7 of the draft EAs.

C.3.1 BSITING GUIDELINES AND SITE SCREENING

Addressed in this section are comments on the DOE's siting guidelines,
published as 10 CFR Part 960 on December 6, 1984 (DOE, 1984), and comments on
site-gereening issues. The latter are divided into two parts: - geheral
site-screening issues (Section C.3.1.2) and lssues specific to a particular
host rock or eite (Section C.3.1.3).

C.3.1,1 The siting guldelines

Most of the commenta on the DOE's slting guidelines {(i0 CFR Part 960)
addressed general 1ssues like the development of the guidelines, the timing of
thelr publication, and thelr adeguacy. These are summarized and answerad in
Sections C.3.1.1.1, C.3.1.1.2, and C.3.1.1.3, respectively. Comments on
specific guidelines are covered in Section C.3.1.1.4.

C.3.1.1,1 Development of the guidelines
The development of the guidelines drew comments and guestions from
several parties who were concerned about the derivation of the guidelines, the

lavel of State involvement, and the content of the guidelines.

Issue

Several partiees questioned the origin and the derivation of the
guidelines, Co o

Response

After the Act was passed, the DOE assembled a task force of program
experts to prepare proposed guidelines. The task force began by considering
the criteria used earlier in the National Waste Terminal Sterage (NWIS)
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Program, including program objectives, system—performance criteria, and
site-performance criteria (DOE, 1981, 1982); other sets of criterla defined
for geologle rerusitories by the National Academy ol Sciences (NAS-NRS, 1978),
the International Atomic Energy Agency (IAEA, 1977), and earlier programs in
the United States {Brunton and McClain, 19773 DOE, ;.189); advance information
made available by the NRC (1980); and the requiremer s of the Act.

In the development the proposed guidelines, griic care was taken to make
them compatiiile with the existing applicable regul. t.ong of the Environmental
Protection Agency (EPA), published as 40 CFR Part .9 (EPA, 1977) and the
Nuclear Regulatory commission {NRC), published as !J IFR Part 20 (NRC, 1960)
and with the regulations that had been recently proprsied by tha NRC and the
EPA concernlug the dispesal of high-~level radioactive wadte and spent nuclear
fuel in geologic repositories. The NRC had by then searly completed the
pertinert technical criteria for geologic repositories, 40 CFR Part 60 (NRC,
1982), and the EPA had issued, tor public comment, proposed environmental
standards, 40 CFR Part 191 (EPA, 1982).

Several draft verslons of the siting guidelines were released: the
proposed guidelines of February 1983 and the alternative guidelines of May
1983, both of which were isgued for review and comment by the States, affected
Indian Tribes, and the publici the reviaed guidelines of August 1983, which
served as a basis for additional consultation with States, Indian Tribes, and
Federal agencies; and the revised guldelines of November 1983, which were sent
to the NRC for concurrence. The NRC held several meetings on the guidelines
at which the DOE, States, affected Indlan Tribes, and Federal agencies
presented commenta.

The revisions that resulted from this comment and consultation process
are discussed in the "Supplementary Information' for the guidelines {(DOE,
1984, pp. 47714~-47751) and in the comment-response document for the guldelines
{(DOE, 1983). After NRC concurtence, the guidelines were published in final
form (December 1984), and many coplies were distributed to States, Indian
Tribes, and the public,

lesue

Some commenters asked about the level of State involvement in developing
the guidelines,

Response

As explained in the “Supplementary Information" for the guidelines (DOE,
1984, pp. 47717-47720}, the siting guidelines were developed after two formal
public-comment perliods and two rounde of consultation with the interested
States, including both separate meetings with individual States and plenary
sesslons. The comments submitted by the States on the proposed guidelines of
February 7, 1983, led to a division of the guldelines into postclosure and
preclosure guidelines and to the addition of the implementation guidelines.
Many other changes were made to the guidelines in response to comments from
the States, In addition, the States and Indian Tribes had opportunities to
provide comments to the NRC during the concurrence process.

003'2
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Ispue

One commentar asserted that the DOE intentionally slanted the content of
the siting gulde¢lines to favor the gelection of a particular site,

Responge

The guldelines were not prepared with the inten: of selecting any
particular site for the first repository. The pur.oi2 of the guidelines is to
provide an objective framework for ensuring that peit-ntial repository sites
meet the standards established foar radloactive~waste iJisposal.

C.3.1.1.2 Time of publication

A number of comments addressed the timing of the publication of the
siting guideliner, both in relationship to the eite-screening process and the
publication of the pertinent EPA and NRC regulations.

Isaue

Several commanters inquired why the publication of the final siting
guidelines was delayed.

Reeponse

The DOE realized that it was important te get public and State input on
the content of the guidelines, Thig was a time-consuming process, but the DOE
thought that the additional time required for this review was warranted in
light of the benefits received.

Iague

Several commenters questioned how the nine potentially acceptable sites
for the first repository could be identified before the final siting
guldelines were iassued and argued that the guidelines should have been issued
before the ldentification of potentially acceptable sites.

Response

When the Act mandated the preparation of the guldelines, the DQE had
already identified nine gites as potentlally acceptable for the firat
repository; the screening that led to them had been based on criteria defined
by the National Academy of Sclences (NAS-NRC, 1978), the International Atomic
Energy Agency {IAEA, 1977) and earlier programsg in the United States {Brunton
and McClain, 1977; DOE, 1980). The DOE believes that Congress did not intend
this screening to be repeated on the basis of the new guldelines required in
the Act. Section 1l6{a) of the Act requires that, within 90 days of its
enactment, the DOE identify the States with potentially acceprable gites and,
within 90 days after such identification, notify the States and affected
Indian Tribes of the potentlally acceptable sites within their jurisdictions.
Such a notification would be impossible if Congress had intended a repetition
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of the screening againgt the guidelinea, which were to be imssued within the
first 180 days. The screening that led to the nine potentially acceptable
sltes did not uey the guidelines per se, but it was hased on the same
principles. The: guidelines have been and will be usd in the remainder of the
site-selection jprocess for the first repository and tor gcreening potential
sites for the sr.cond repository.

lssue

Several commenters contepndad that the guideli ws should not have been
developed before the promulgation 6f the EPA standsr4e and the NRC criteria
for geologi. disposal because the guldelines are bas:d on compliance with the
EPA standarde and the NRC criteris.

Regponse

The Act did not allow the DOE to delay the guidelines until the:
publication of the NRC and the EPA regulationa., It requirsed the DOE to igsue
guidelines within 180 days of the enactment of the Act (i.e., in August 1983),
whereas the NRC and the EPA were to issue their regulations by January 1,
1984, and January 7, 1984, respectively.

However, the guldelines were based on propoaed EPA and NRC regulationa.
Their compatibility with the NRC's 10 CFR Part 60, which was published in
final form on June 21, 1983 (NRC, 1983), has been verified by the NRC, which
used absence of conflict with 10 CFR Part 60 as one of the criterla for its
concurrence on the guidelines. Throughout the guideline-development process,
the DOE was able to review the working drafts of the EPA's 40 CFR Part 191 to
ensure absence of conflict, The final EPA rule, published on Beptember 19,
1985 (EPA, 1985), ie not in conflict with the guidelines. As explained in the
"Supplementary Information" for the guidelines (DQE, 1984, p. 47721}, in the
event of any future conflict between the guidelines and elther 10 CFR Part 60
or 40 CFR Part 191, these NRC and EPA regulations will supersede the
guidelines and constitute the operative reguirement in any application of the
guidelines. The guidelines also contain provisions for their amendment to
maintain compatibility with the NRC and the EPA regulations.

£.3.1.1.3 Adequacy of the siting guidellnes

Many of the comments received on the guidelines addr:zssed the adequacy of
the guidelines. The issues raised ranged Erom doubts about the ability of the
guidelines to protect public health and safety to suggestions for reviasing the
guidelines.

Ispue

A numbar of comments exprassed doubt that the guidelines would protect
public health and safety and the quality of the environment.
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Regponsge

The siting g:idelines are based on compliance with the EPA standards for
the geologic dispusal of radioactive waste (40 CFR Psrt 19]) and the NRC
criteria for implementing the EPA standards (1Q CFR Furt 60). Protection of
the health and sa'eLy of the public and the quality oi{ Lhe environment is the
basic objective ¢{ both the EPA and the NRC regulati: a.

lssue

Several commer.ters requasted that "proximity" bi 'ncluded as a factor in
selecting and evaluating potential repogitory sites, a.d one commenter
questioned why proximity to dedicated lande is not a digqualifying condition.

Response

Proximity is includad as a factor in the preclosure guidelines on
population density and distribution, offsite installatlons and operatlons, Lhe
environment and transportation. Proximity 1s also implicit in the third
disqualifying condition on the environment, which is concerned with the
previously designated resource-pregervation use of Natlonal or State parks,
forest lands, ete.

Issue

Some parties sald that, because no eitea have been disqualified, the
validity of the guidelines is questionable,

Response

- Tha nine potentially acceptable mites for the firet repository were
identified in a site-screening process that evalnated regions, areas,
locationa, and potential mites againat various criteria that were based on the
same principlea as the siting guidelines. One of the objectives of this
process wag to eliminate sites that do not merit the investment necessary for
detalled studies and site characterization. It is therefore not surprising
that none of the sites identified as potentially acceptable have not been
disqualified in evaluations against the guidelines.

Igsue

The guidelines were criticized by some parties for failing to speciﬁj
procedures for verifying findings.

Response

The guidelines are intended to provide the framework for a site-screening
and site-selection process that can lead to the selectlon of sultable sites.
They do not contain any procedures for the conduct of site screening, methods
of date collection and analysis, etc. Such procedures will be included in
other documents, auch as the slte-~characterizatlon plana. The plans for site
characterization will be reviewad by the NRC and the affected State, and the
information collected during site characterization will be reported to the NRC
every 6 monthe, The final determination ¢f the sultabllity of any site will
be made by the NEC.
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Issue

Some comments alleged that, because the guid-lines may be challenged by
litigation, t.e EA findings are tenuous.

Response

As explained in Section C.3.1.1.1, the git:a; guldelines were developed
through a process of extensive consultafion with the States and affected
Indian Tribes snd review by the public. As requi: d by the Act, they received
the concurrence of the NRC. The DOE is therefore confident that litigation
challenger will not bring about any significant changes in the guidelines or
require changes in the EA findings,

Issue

The DOE wag advised that the controlled area and the accessible
environment should be defined before site characterization begins,

Responge

The DOE siting guldelines define the accessible environment as the
atmosphere, the land surface, surface water, oceans, and the portion of the
lithosphere that 1s outslde the controlled area.

The defi{nition of the controllad area is derived from the NRC's 10 CFR
Part 60 {NRC, 1983); it establishes an area of no more than 10 kilometers
{6 miles) around a repogitory that is to be 1ldentified by markers, records,
and other possible institutional controls intended to exclude incompetible
activities from the area., The EPA's final standard in 40 CFR Part 191 {EPA,
1985) establishes a more resirictive definition of controlled area: it limits
the controlled area to 5 kilometers in any direction from the outer boundary
of the original location of the waste in a repository. Furthermore, the
controlled area 1s also limited to 100 square kilometers, which 1s
approximately the area that would be extend for a distance of 3 kilometers
from all sides of an undergound repository in a typical configuration. The
EPA definition thus substantially reduces the area of the lithosphere that
would be contained if the controlled ares and thus decreases the distance to
accessible environment. The 5-kilometer distance was chosen to retain
reasonable compatibllity with the NRC's requirement that the
pre-waste~emplacement time of ground-water travel to the accessible
environment be at least 1,000 years.

Issue
The adequacy of the guidelines for the ranking of sites was questioned.

Response

As explained in the multiattribute utility analysis of nominated sites,
the DOE developed & revised method for using the guidelines ta rate the
technical adequacy of sites. This method has been reviewed by the National
Academy of Sciences and other peer reviewers.

i
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Isgue

Some partieas suggested that the guidelines should eatablish procedures
for determining ihe end point of site characterizaticua.

Responsge

The end point of site characterization will be »atablighed by the
site-characterization plans, which will describe i letail the tests to be
performed, the deta that are needed, and what the ata will be used for, Each
plan will be specific to a particular site and will -e based on the data and
analyses necded to resolve cutstanding issues about ‘he suitability of the
site, Because the end of site characterization depends on site~specific
conditions, it cannot be defined by general siting guldelines. A&s already
mentioned, these plans will be reviewed by the NRC, the affected States and
Indian Tribes, and the public through a formal hearing process. The data
collected durirg site characterization will be reperted to the NRC every 6
months in progress reports that will alsc discuss soy needed changes in the
plans for testing. After site characterization is completed, the NRC may
request the DOE to collect more dats for the confirmation of the results of
aite characterization.

lasue

One commenter suggested that the potential impact on system performance
by discrete hydraulic features (joilnts, faults, fractures, and dissolution
condults) be incorporated into the DOE guidelines and the EAs.

Response

The impact on system performance cf diaerete hydraulic features 1s not
included in the guldelines because the guldelines must be general enough to
cover all types of host rock. The impacts of such featuresg, if they are
present, will be asasessed during site characterizatign.

C.3,1.1.4 Comments on particular guldelines
Isgue

The guideline concerning the 10,000-year travel time from the repository
to the acceasible environment is not appropriate for radiocactive waste that
will be subject to dispersive and diffusive mixing processes.

Response

& 10,000-year travel time to the accessible enviromment is a favorable
condition in the postclosure guidelinea on geohydrology; it was derived from
the NRC's criteria in 10 CFR Part 60, The qualifying condition for
geohydrology says that the present and expected setting of 8 site shall be
compatible with waste isolation, taking into account the characteristics of,
and the processes operating within, the geologic setting.

C.3-7
3 09 0 R/ . T R



Isaue

Ground~watsy modeling should be specified in the postcloasure guldeline on
geohydrology (a.4 the EAm) as a acreening tool rath:: than as a predictive
toocl. Modeling results should not be substituted f:.r "hard data" where
inadequate dats would make verlfication impossible.

Response

As already mentlioned, the guldelines are not ‘rtended to specify
procedures for data collection, data analyslsg, or e -formance assessment.
Detalled information on the technical approach will ie presented in the
gite-characterization plans.

Issue

Some commenters asked why the technical guideline on preclosure site
ownership and control is assigned to the system guideline for preclogure
radiological aafety instead of ease and cost of conetruction, operation, and
closure.

Response

The primary puipose of the preclosure guldeline on site ownership and
control is to ensure compliance with the NRC's requirement that the DOE obtain
owneraship as well as surface and subsurface rights to land and mineralg within
the controlled area of the repository {10 CFR 60.121). The objective of this
requirement 1s to protect the general public from any radiocactivity that might
be released in the repository, and hence this guideline is concerned mainly
with preclosure radiclogical safety. The system guideline on the ease and
cost of repository siting, construction, operation, and closure, on the cther
hand, is concerned with the use of reasonably available technology and
assurance that the cost of siting, constructing, operating, and closing a
repository at a particular site ig reasonable in comparison with the costs of
other available and comparable siting options.

C.3.1.2 General site-screening isgues

Sumarized and addressed in thls section are comments on meveral generic
site-gcreening issues: the site-screening process, the importance of
hoat-rock diversity, the selection of gites on the basis of land use, and the
screening for sites in salt. In addition, thila mRection incliudes commients con
particular siting issues, such as proximity to a national park.

C.3.1.2.1 Use of ambiguous criteria and lack of uniformity

The site-screening process was criticized because it allegedly varied
from pite to site and because host rocks other than bagalt, salt, and tuff
were not considered. :
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Isgue

Cne party slleged that Chapter 1 of the draft E4s reveals the
site-acreening i -ocess to be full of amblguously de!:ned criteria, arbitrary
cutoffs, and siie deferrals and said that the critevia used to eliminate sites
were almed at tvaching an arbitrary number of gites. rather than eliminating
inferior ones, Size was clted as one such arbltrar- factor, particularly the
2,000-acre minimun that led to the elimination of throce galt-dome sites.

Response

The criteria used 1n ascreening for potentially acceptable sites were
based on waste-lsolation requirements, natural processes and conditlons that
could affect isolation, engineering design requirements, and factozrs
particular to the rock type under consideration (l.e¢., dome size is pertinent
only to salt domes). The size criterion, for example, was derived from
repository designs and NRC requirements, The three domes were eliminated
because the 2,000~acre criterion was established dur.ing the time the salt
domes were being screened.

Chapter 1 of the EAs only highlights the site-screening processeg. For a
complete description of the processes, the supporting references cited in
Chapter 1 should be consulted.

Issue

The DOE wdas advised to begin: the national screening process for the first
repository again, implementing a uniform procesa for sll sitea.

Response

To begin another mnational screening process for the first repository
would violate the requirements of the Act, which specifies that the
potentially acceptable sites for the first repository be identified at the
time the guidelines are issued--within 180 days of the enactment of the Act.
The requirement for the identification of potentially acceptable sites was
derived from the recognition by Congress that the DOE had been conducting
screening studles for several years. As explained in the "Supplementary
Information" for the guidelines (DOE, 1984}, the screening processes were
based on principles similar to the guidelines.

Issus

Several commenters questioned why granite, considered by countries like
Swaden as the best rock for a radioactive-waste repository, or argillaceocus
rocks (shale) are not being considered for the first repository.

Response

Because basalt, salt, and tuff are sultable host rocks for waste
isolation, screening in these rocke had identified promieing ailtes, the cost
of characterizing more than three sites for the firet repository seemed
unwarranted, and the Act required potentially acceptable sites ta be .
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identified within 180 days, the DOE decided to reserve granite for the second
repository., 7Tlus, studies of granite, a crystalline rock, have not progressed
as far as studias of other host rocka. Several years will be required to
identify potentially acceptable sites in crystalliiw~rock formations and to
collect for guch sltea as much Information as 1s av..ilable for the basgalt,
salt, and tuff s¢iteec in ordear for all sites to be ¢+musldered on a comparable
baais.

Argllisceous rocks at the Nevada Test Site w-tr. considered for the first
repository In the late 1970s., As explained in Chudver 2 of the EA for the
Yucca Mountain s'te, general studies were made of (. +r-permeability shale, and
detalied studles were made of the argllliite-rich Eleans Formation. However,
because the argillite rock was judged to be too complex for characterization,
further congideration was suspended.

C.3.1.2.2 Importance af host-rock diveraity

The DOE was criticized by some commenters for usinug the diversity of hoat
rocks as a requirement in the site-gcreening process. Conversely, other
commentars wanted to know why screening for the first repository wag iimited
to basalt, salt, and tuff.

Iggue

Thetre ware objections to the importance assigned to host-rock diversity.
The requirement for diversity automatizally places the Hanford and the Nevads
sites in the top five and makes it possible for technically superior sites to
be overlooked in favor of sites in different settings. {(See also Section
C.3.3 for comments and responses on geohydrologic settings.)

Reaponee

The need to recommend and characterize sites in different host rocks is
well establisiied in the NRC requirements (10 CFR Part 60) to characterize
three sites In two host rocks, at least one of which is not salt; in the
requirement of the Act that, to the extent practicable, the DOE recommend
sites in different host rocks; and in BSection 960.3-1-1 of the giting
guidelines. The consideration of alternative hoat rocks is alac implicit in
the requirements of the National Environmental Policy Act (NEPA). The DOE is
nominating a set of sites that meet both the NRC'a technical criteria in 10
CFR Part 60 and requirements for 8 diversity of host rocks. Without
diversity, the dlecovery of a generic flaw in some particular heost rock during
slte characterization would lead Lo uracceptable daelays in the giting process.

C.3.1.2.3 Selectlon of sites on the basis of land use
Many comments addressed the screening of sites on Federal lands and the

identification of the Hanford site in Washington and the Yucca Mountain site
in Nevada as potentially acceptable on this basis.

C¢.3-10
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lasue

Commenter: said that the Hanford and the Nevada sites wwre selected on
the basis of Federal ownership rather than geologl- superiority, whereas the
Act requires trat geologlc conditions be the prima:y eriteria,

Response

Geologle conditions are the primary criteria  However, the DOE used two
approaches to screening for geologically sultable sites for the first
repository. One approach began with the identifics icn of salt as a
potentially asuituble host rock and proceeded with a screening procees that
narrowed ths size of the land unit under consideration from regions to sites.

T'ie other approach began with the evaluation af certain Federal lands
that are dedicated to nuclear—energy operations to see which contain
potentially suitable host rocksj it led to sereening at Hanford and at the
Nevada Test Site. Thils approach was endorased by the Comptroller General of
the United States (General Accounting Office, 1979} and by a resolution by the
House of Representativea (1979). Although land use formed the initial basis
for the screening of Federal lands, the subsequent progression to smaller land
units was based on evaluations of geologic and hydrologic suitabllity, using
criteria that are similar to the siting guidelines, Since the publication of
the guidelines, the evaluations of these sltes have been baged on the
guidelines., If the results of site characterization cause a élte on Federal
land to be disqualifled because of geologic conditions, the site would be
dropped from conslderation regardiess of land ownership.

Issue

Some commenters asked why the DOE did not investigate government-owned
sites other than Nevada and Hanford and other sites already set agide for
nuclear-energy activities,

Response

Other DNE-owned sitea dedicated to nuclear-energy activities were
congidered. However, the geologle and hydrologic conditions at the other
sites did not seem as favorable as those of the Hanford Site and the Nevada
Test Site. In addition, preliminary inveatigations of the Ranford Site and
the Nevada Teat Site had been conducted for defense programs, and experienced
staff were available to asgist in repository-site investigatlona. Another
reason for choosing the Hanford and the Nevada sites for site screening is
their large geographic area, which increases opportunitiea for finding sites
with favorable combinations of geologic and hydrologic characteristics. For
example, the large aize of the Nevada Test Site allowed preliminary
investigations in nine different host rocks in gaturated and unsaturated
environments before i1t was shown that the unsaturated environment in tuff was
preferred to other geologlc environments at Nevada.
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€.3.1.2.4 Sereening for sites in salt

There we.@ a number of comments on the ecreering of sites in salt. Some
of them questioned the suitability of salt, In geusral, whereas others askad
about particu.ar regilons or sites.

Isgue

Some commenters sald that the £As should exi !n’n why salt is the best
host rock er the relative advantage of salt domee +nd bedded salt. ‘They sald
that salt seems to be 8 candidate because it is the most-gtudied host rock
rather than the best host rock, and f{ts suitability has been guestioned.

Responge

Salt was recommended as a potentiaily suitable host rogk for waste
disposal in 1955 by the National Academy of Scienceg~-National Research Council
(NAS-NRC 1957}, which made this recommendation afte, evaluating many options.
This recommendation was reaffirmed in a subsequent report (NAS-NRC, 1970} and
endoraed by the American Physical Society {1978},

The characteristics of salt that are favorable for waste isclaltion are
disnussed in Bection 1.2.2 of the EAs. The features of salt beds and salt
domes were described in Sectlon 1.3.2.2 of the EAs and in the DOE's Mission
Plan (DOE, 1985, Vol, I, Part I, Chapter 5). The DOE has never claimed that
salt is the "best' host rock for waste isclation. All of the haost rocks
considered for repositories have both advantages and qusstigus to be resolved.

Iggue

One commenter wanted to know why the Salina Bagin was deferred for
further study even though it is cloger to a larger number of reactars than
other salt sitee and its selection would alleviate the problem of transporting
waste over long distances.

Reaponse

The Salina region includes portions of Michigan, New York, Ohio,
Pennaylvania, Weat Virginia, and Canada. Regional analyses had indicated that
bedded salt potentially suitable for a geologlc repository occurs in Michigan.
northeastern Ohio, and & portion of northwestern New York. Plans for field
investigations in Michigan were halted in 1977 because of the anactment of a
State law {Public Act 113) barring the disposal of high~level radioactive
wastes In the State. Regional atudies of the Salina Basin based on the
geologle literature and geologic data from public and private sources were
completed in 1978. These atudies identified study areas for field
investlgations in New York and Obio, but no field work was carried out for the
reagons explained below.

The studies of the Salina region were not apecific or detailed encugh to
judge that any part of the region was suitable or unsuitable for a
repository. They did reveal, however, unfavorable characteristics in several
parts of the basin. Among the most important was the high population dengity
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and the conceittration of urban areas (more than 50,000 inhabitants) in Ohio
and gouthern {:lchlgan., Another was the abundance of natural resources,
especially the oil and gas deposits in Ohio and th*oughout the Michigan

Basin, When tne State of Ohio objected to further studiee, the DOE was in ths
process of exnwining its goals and objectives in tle management of radicactlve
waste and had begun investigations of alternative tocst rocks (basalt and
tuff). Evaluiiions of salt were restricted to th¢ Permian Basin of Texas, the
Paradox Basin in Utah, and the salt domes ln the (,lf ilnterior reglon of
Louigiana and Mississippi.

Issue

The DCE needs to discuss why the first two sites selected in the .
salt-screening process--Lyons, Kansas, and the WIP¥ site~—were rejected and
are not even mentioned in the description of the siting procesa.

Resaponse

The aite at Lyons, Kansam (an already exiesting salt mine), was used by
the Atomic Energy Commission (AEC) from 1965 to 1967 for a lsrge-scale
experiment with simulated waste and electrical heaters. The purpose of this
experiment, called Prpoject Salt Vault, was to observe the response of salt
beds to heat. In June 1970, the Lyons site was selected as a potential
location for a geologle repository; the selection, howaver, was conditional on
the satlsfactory resolution of gite-specific 1gsues under study. The concept
and the locatlon were conditionally endorsed in November 1970 by the waste
committee of the National Academy of Sciences. A conceptual design for a
repository was completed in 1971. In 1972, however, the Lyons site was judgad
to be unacceptable for technlical reasons: there were previously undiscovered
drill holes nearby, and some water used in nearby golution mines could ngt be
accounted for. Accordingly, the AEC decided to absndon Lyons as a
demonstration site and to search for sites elsewhere.

In 1974, field investigations for a site for the Waste Isolation Pilot
Plant (WIPP) were begun in the northern part of the Delaware baain in New
Mexico. Belected by the Oak Ridge National Laboratory, the site was on the
Eddy-Lea County line, sbout 30 miles east of Carlsbad. However, drilling and
geophyaical investigations produced unexpected results showing that the
geologic structure appeared to he unpredictable because of proximity to a
major aquifer. The structure could have been delineated by more drilling, but
extensive drilling would have been contrary to the principle of minimizing the
number of holes drilled into the repository. Thzt gite waa therefore given
up, and a new survey for gites in the New Mexico portion of the Delaware basin
was begun by the U.5. Geolegical Survey and the DOE's predecessor, the Energy
Research and Development Adminigtratlon. In 1975, these efforts led to the
identification of a aite in the Loa Medanos area, about 25 milea east of
Carlgbad. The Waste Isolation Pilot Plant now being constructed there has
been designated (by Public Law 96-164) a research-and-development facility for
the national defense effort (to demonstrate the disposal of high-level waste)
and for the disposal of defense transuranic waste. This plant is not part of
the DOE's program for the management of commercial radicactive waste, -
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¢.3.1.2.5 Particular siting lssues

A number of commentsa addressed particular siting ilssues, such as
proximity to a national park or the potential for c.ntaminating water supplies.

Isgue

The DOE wus urged not to consider a repository site near a natilonal park.

Regponss

The DOE reccgnizes its responsibility to protec: the national parks from
irreconcilalle conflicts, According to the siting guideline on environmental
quallity, if the “presence of the restiricted area or the repository support
facilities would confllct irreconcllably with the previously designated
respurce-pregervation use of a component of the National Park System,” the
site would be disqualified.

Issue

Some persons were concerned that a repoaltory would contaminate water
suppliea and nearby rivers, thus adversely affecting the water aupply of
downriver populationa.

Regponse

Water supplies and nearby rivers are protected by EPA and NRC
regulations, which require complete containment of all radicactive material
for 1,000 years and limit any releases thereafter to extremely low rates that
would pose nc harard to publie health or safety., Requirements for
ground-water protection are explicitly included in the EPA's final standards
(EPA, 1985). :

Issue

Several comments aaid that a repository should not be located near prime
farmiand.

Response

The siting guidelines provide a number of opportunities to evaluate the
potential impacts of a repository site on prime agricultural lands. For
example, the preclosure guldeline on socloeconomics says that the 'potential
for major disruptions of primary sectors of the economy of the affected area”
ia a potentially adverse condition. The DOE is conterned about impacts on
prime agricultural lands and will not select any site that would
irreconcilably damege farm capability.

Issue
Many commenters wanted to know why the DOE is continuing to consider the

Hanford site. They claim that the highly fractured basalt rock has been shown
to be a poor host rock for a repository.

1
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Response

The Hanford gite and the basalt hoat rock have many favorsble
characteristics for waste isolation and some questio.iible characteriatics,
just as the other rock types have. The DOE recognig:ee that the hydrologle
conditions of the¢ Hanford site are an important issu:, but the results of
studies conductei since 1976 have not revealed any !..:hnleal reasone for
finding the site unacceptable. If Hanford is selectcd for site
characterization, the studies performed will proviu» the information needed
for determining compliance with the siking guidelin.s and henca NRC critsria
and EPA standards.

C.3.1,2.6 Alrernative repository locations
Issue

Many commenters suggested alternative repository leocations with
particular characteristics {e.g., locatlon away from populated areas, in an
arid desert, or on barren government-owned land) or recommended specific .sites.

Responge

The characteriatics suggested by the commenters are considered favorable
conditiong in the siting guidelines. However, the geologilc conditions that
are important to waste containment and lsolation after repository closure are
the primary considerations. No single site characteristic ig sufficient
because each site muat meet the qualifying conditions of every guideline,
While other possible repository locations may possess particular
characterisgtics that are favorable, the DOE 1s confident that the sites being
considered for the firgt and the second repository possess the combinaticn of
characteristics needed for compliance with the DOE siting guidelines and with
the regulations promulgated by the EPA and the NRC for the protection of
public health and safety. :

€.3.1.3 BSite—specific gite screening issues

Comments concerning site-gpecific and site-screening issues were divided
into three categories: (1) screening for the Yucca Mountain site,
(2) comparative evaluation of sites, and (3) issues related to the executive
summary.

C.3,1.3.1, Screening for the Yucca Mountaln aite

The comments on screening were divided into seven issues: (1) the
screening process, {2) gite conditions, (3) data and documentation for the
screening process, {4) the adequacy of data base, (5) requests for clari-
fication, (6} land ownership by the Western Shoshone Tribe, and {7) miscel- .
laneous.
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Issue

Nine commsoters questioned the screening process, particularly the
relationship batwean the early gcreening process tiut resulted in Yucca
Mountain belng considered and the later decision t¢ choose the unsaturated
zone. The PA was interpreted as saying that nine i-w:x types were considered
iIn the early s ' te screening ingtead of the three 2. .ually used. The poliey
that led to the selection of Yucea Mcuntain (outsi.: the Nevada Test Site) was
also questioned on the grounds that the screening w:s restricted to areas
within the boundarles of the Nevada Test Site. A.30 questicned was the ap-
plicability of the early judgments about the attrac.ive attributes of Yucca
Mountain in light of data obtained later in the screening process. OQther
commenters expressed concern that the gite was chosen more for political and
poelicy reasons than for ability to isolate the waste, and one of them asked
whethet all potential sites in Nevada had been congidered as implied.

Response

The comprehensive documentation of the technical basis for the assump-
tiong and data used in the screening study provides adequate support for an
unbiased set of conclusions. As already mentloned, geologic and hydrologic
conditions were the primary reasons for selecting Yucca Mountain within the
area ccnsidered by the Nevada Nuclear Waste Storage Invegtigations (NNWSI)
Projeet. The earlier investigation of the Nevada Teat Site were begun, it is
ture, beacause the site wap on Federal lnads dedicated to nuclear activities,
but even then geologic e¢riteria were primary. The final EA has been changed
to remove the unintended implication that all sites in Nevada were considered.

The unsaturated gone was selected as a target emplacement environment
after the decision teo focus exploraticn on Yucca Mountain. The formal
screening study considered saturated and unsaturated environments throughout
the acreening area, not just at Yucca Mountain, as shown in Figure 2-11b of
the draft EA, The unsaturated Topopah Bpring Unit wea one of the most favor-
ably rated and subsequently, during the host-rock selection process (Section
2,2.5 of the draft EA}, became the preferred option at Yucca Mountain, . To
date, no flaws have been discovered that would make the saturated zone at
Yucca Mountain an unacceptable alternative.

As explained in the EA, nine rock types were considered in the formal
screening study (Sinnock and Fernandez, 1982) that followed the earlier, less
formal exploration activities, which considered only granite, arg1llibe, and
tuff (Sinnock et al., 198&)

Part of Yucca Mountain is indeed outside the boundaries of the Nevada
Test Site; however, this is not incompatible with the siting policy of the
formal screening area shown in Flgure 2-8 {map of the ares on and adjacent te
the Nevada Test Site within which screening for repeository locations was
conducted) of the draft EA was designated by the DOE in July 1981,

The attributes listed in Section 2.2.1 of the draft EA are general
characteristics of the Nevada Teat Site regilon and are not intended to imply -
that all gites in the region possess all. the characteriatics. These
characteristics were the initial reasons for believing thet: potential sites
might exist nesr the Nevada Teat Site,
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Issue

One commenter stated that the draft EA incorractly implied that in deep
water table was the primary reason for the atart of investigations at Yucca
Mountain.

Responsge

The identificatlion of Yuecca Mountain as a potenti.lly acceptable site is
described in Sectioa 2.2 of the EA, The paragraph rfirred to in the comment
was not meant to imply that the site was selected be.aise of ground-water con-
ditions in the Yucca Mountain area.

Isgye

One commenter erronsously stated that "bedded tuffs'" contain numerous
cooling cracks that "store and transmit' water.

Response

Bedded tuffs actually tend to be nonfractured because these are rela-
tively nonbrittle. Thelr fracture frequencies are much lower than those of
welded tuffs; matrix transport is the dominant flow mechanism.

Isgue

Several commenters asked that more information, data, or documentation be
supplied on (1) the gurfacemapping methods used to indicate areas large enough
for a repocitory, (2) the endorsemsnt by the National Academy of Bciences
(NAS) of the continued study of tuff, (3) the recommendation by the U.B. Geao-
logical Survey (USGB) of Yucca Mountain as a potentiel repesitory, and (4) how
the rating system used in the formal ecreening process accounted for
three~dimensional differences among the alternative locations. OCne of these
commenters also asked why drilling outside the Nevada Test Site was begun in
1978 before the NAS endorsement.

Regponse

The preliminary surface mapping referred to in Section 2.2.3 of the draft
EA was published by the USGS as geological quadrangle maps (Christiansen and
Lipman, 1965; Lipman and McKay, 1965). Standard mapping techniques (field
observationa augmented by aerial photographs, sample collection and tesgting,
and topographic contour interpretation) were used to prepare the maps.

A letter from B, F. Gloyna of the NAS National Research Council to 8.
Meyers of the DOE, dated April 23, 1979 contains the qualified endorsement of
the National Academy of Sciences Committee on Radiocactive Waste Management to
continue the investigation of tuff as a potential hoet rock for a repository
in Kevada, confirming a preliminary oral endorsement given at the close of a
meeting held on September 20, 1978, in Washington, D.C. Reference to this
letter has been added to Section 2.2.4 of the final EA,
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The USGS 1ecommendation to focus exploration at Yucca Mountain is con~
tained in a le:ter from W. 5. Twenhofel of the USGS to R. M. Nelson of the
DOE, dated Apr-1 24, 1979, This reference hasg been added to Section 2.2.3 of
the final EA.

Three~Jimensional variations in physical attr’ Hutes were actounted for in
the formal rat ng system by geographic maps {(horiz. \zal variations} and
host-rock properties (vertical variations) {Sinno~k et al., 1984)}. In com-
bination, tnese maps and propertles provided prel ainary three-dimensional
information for evaluationm.

The exploratory drilling in 1978 was conducted within the boundaries of
the Nevada fest Site, as shown In Flgure 6-2 of the draft EA.

Issue

Some commenters said that the data presented iw the draft EA were not
sufficient to svate with confidence that Yucca Mountain 1s suitable for a
repository. On the other hand, two other partiea suggested that the DOE be
more positive about the EA data and emphasize the approprlateness of the
data. - - Lo

Response

The purpose of the EA is to present available information about the site
as a basis for nominating five sites for the more-detailed investigations con-
ducted during sita characterization in accordance with the Act. The data
necessary to determine the sultability of three sites for the firet vepository
will be collected during site characterization. According to the Act and the
siting guidelines, the data base for the EAs is to consist only of currently
avallable information. The document is the best available agsessment of what
is known at thia time, but because the data are imcomplete, it is necesagary
and appropriate to tell the readers about the uncertainty associated with the
asgeasmant.

Is8ue

One commenter stated that the draft EA did not adequately address the
institutional process associated with Federal; and State jurisdiction and
control of the land and water resourcea needed for the repository.

Federal and State institutional processes are addressed separateiy in
subject-specific sections (see Sections C.4.1,.2.3, C.4.1,3.1, C.4.1.3.6,
c.7.2.1, €.7.2.6, and C.7.4).

Issue

One commenter said that gll site~characterization studies should be com-
pleted before the environmental impact statement (EIS) is prepared.

Response

The site—characterization program, on defined in the site-~characterization
plan to be prepared for each candidate site, will indeed be completed before
the EIS is issued. It wilk end when sufficient data have been gathered to
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support site sele.tion on the basis of the siting guldelines. After the RIS
is issued, howevuer, the DOE may continue in-situ testing in the
exploratory-shift facilitles to confirm the data collmscted earlier,

Issue

One commentar objected that the DOE prejudged ¢ -vironmental consequences
in Section 2.3 of the draft EA, which stated that n¢ adverse environmental
impact have been identified in the area that would e effected a repository at
Yucca Mountain and no such impacts are expected.

Response

Seccion 2.3 of the EA present an evaluation of tile Yucca Mountain site
against the disqualifying conditlions of the guidelinas, The evaluation of the
site against the disqualifylng condition for the preclosure guldeline on
environmental quality says that the evidence collectsd to date indlcates that
the siting, construction, operation, closure, and de-ommissiloning of a
repository at Yucca Mountain would not result in any unacceptable adverse
environmental impacts that would threaten the quality of the environment,
Section 2.3 does recognize that some impacts are to be expected and lists
them. More-detailed discussions of the expected impacts are presented in
Chapters 4 and 5. If the Yucca Mountain site ig recommended and approved for
site characterization, the DOE will collect the environmental data necessary
to demonstrate complfance with the qualifying condition of the quideline on
environmental guideline.

lacsue

A number of commenters provided suggestions for clarifying the text or
increasing the preciseness of measurements presented in metric units. Ome
comnenter gquestioned the accuracy of a statement attributed to Snyder and
Oliver (1981), while another queationed & reference to Lhe amount of land
being withdrawn. One commenter stated that the draft EA reflected the idea
that Nevada was part of the geologic "crystalline shield."

Resgponse

All of the comments suggesting revisions for classiflcation were care-
fully considered and, where appropriate, the EA was revised accordingly.

The statement attributed in Sectionm 2.2.3 of the draft EA to Snyder and
Oliver (19Bl) was corrected in the final EA,

The comments regarding metric measurements were accepted. Section 2.2.3
was revised to correct the imprecise numbers, and the discussion of the first
exploratory hole was modified to ctate the exact depth instead of giving an
approximate depth. : :

The draft EA erroneously stated that il may be necesgsary to withdraw
50,000 acres of Bureau of Land Management (BLM) land. The actual number is
approximately 5,000 acres. Most of the proposed repository surface facilities
would be located on Nevada Test Site property while most of the underground
portion would extend ipto BLM land.
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The discussion in the EA reports that the oldest rocks anywhere in the
Basin {the comme.t about tha cyratalline ghielded 13 due to a misinter-
pretation of the text) and Range Province are in cores of mountains and that,
if present, the .rystalline '"basement' complex is part of the "shield."

Issue

A number of commentars stated that the Yucca M ntain site 18 currently
owned by the Western Shoshone Tribe and that the nnm .nation of the site should
be withdrawn until the Federal Government can clalr «bsolute ovwnership.,

Response

The U.8. Government views conslders that the land now comprising the
Yucca Mountain gite is federally owned and not subject to any Indlan title or
right, This position was recently reinforced by the U.S. Supreme Court in its
decision in United States vs. Dann (February 20, 1985). In this case, the
Supreme Court held that the Western Shoshone Tribe had already received
payment in satisfaction of its claim that its anceatial territory, a portion
of which inc¢luded Yucea Mountain, had been taken.

lsgue

A commenter asked whether there are any toxic chemical wastes in the pro-
posed repository area and requasted information on the actlons that would be
taken 1f toxlc waste Infiltrated into the repository,

Response

No chemical toxlc wastes are stored at or near the Yucca Mountaln site,
Low-level radioactive wastes are at & alte south of Beatty, Nevada, whieh is
approximately 20 milles west of Yucca Mountain. Therefore, no chemlcal wastes
are expected to reach the repository infiltration. T

€.3.1.3.2 Comperative evaiuation of sites

The comments that were recelved on tha discussion in Chapter 7 of the EA
were divided Iinto the following issues: (1) geohydrology and climatic changes;
(2) geochemistry; (3) tectonics; (4) human interference; (5) preclosure radio-
logical safety; (6) environment, socioeconomics, and transportation; and (7)
eage and cost of siting, construction, operation, and closure.

Iasne

Four commenters addressed the comparison of the sites against the geo-
hydrology guideline, pointing out that the data base avallable for the un-—
saturated zone at Yucca Mountain is inadequate and suggesting that uncertain-
ties are too great to allow concluailons on most of the favorable and poten-
tialily adverse conditions. A fifth commenter pointed out the uncertainty in
predictions of future climetic conditions. :
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Responge

If the Yucca Mountaln site is recommended and approved for character-
ization, the DOE will gather additional informatio» on the unsaturated zane at
Yucca Mountain. The additional data will be uged :> reevaluate the findings
reached on the qualifying and disqualifying condit.nas of the guidelines to
support the serection of the site for the first re »ulitory. To compensate for
the uncertalinty in predictions of future climatic .>nditions, both expected .
and unexpected conditions will be examined in coriccvative analysis of
potential effacts on waste isclatilon.

Isaye

Three commnenters suggested that the behavior .7 zeolites and ¢lays under
thermat conditions {as well as other heat~induced alteratlions of tuffs) could
advergely affect the isolatlon capability of the sitce,

Response

Section GC.5.2 of this document provides a thorough discussion of .the .ther-~
mal stability of clays and zeolites; 1t indicates that most zeolites are.lo-
cated outside zones that will experience significant temperature increases. ..
The potential host rock is welded and devitrified and is unlikely to undergo
slgnificant heat-induced alteration.

Issue

Ten commenters addressed various concerns about poatclosurs tectonics at
the Yucca Mountain site. The favorable condition for abgence of volganlc
activity was challenged on the basls of inadequate knowledge of the cyclic
nature of lgneous and seismic activity. The absence of faulting younger than
40,000 years near Yucca Mountain was chalienged, as was the adequacy of the
seismic record. One commenter challenged the conclusion that Yucca Mountain
is not likely to experience more or larger earthquakes than the region.
Several commenters challenged the fifth potentially adverse condition by
suggesting that volcanic activity could cause disruption of the ground-water
flow system. One commenter noted that regional tilting was not considered by
reliance on leveling surveys; a commenter pointed out that tilting could
influence hydraulic gradients. A final commenter claimed that the data base
is inadequate LG support the finding that the gite meets the qualifying
condition. )

Response

Long-term trends in tectonic activity in the weatern United States and
the Basin and Range are relatively well understood. The confidence placed on
predictions of future igneous and seismic activity is based on an under-
standing of the processes involved. The claim that faulting younger than
40,000 years may have occurred near the site Is entirely consistent with the
wording in Swadley et al. {1983) which states that “younger movement cannot be
ruled out." During the postclesure period, earthquakes and fault movement
alone are unlikely to caused loss of containment or lsolation (see discussicn
on tectonice disquaelifier, Section 6.3.1.7.5 of the EA)., There are no indi-
cations that the Yucca Mountain site is likely to have larger or more-frequent
earthquakes than those that occur in the aouthern Basin and Range setting.
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In a hydrol,gle syatem that is dominated by fructure flow, 1t 1s unlikely
that new faults «ill cause major changes in flow-system characteristics. Slow
regional tilting could alter gradients, but the time weriodgs are such that
isolation is not iikely to be affected. More inform:ition on tilting and warp-—
ing with rates svd directions will become available {f site characterigation
studies are condicted at Yucca Mountsin,

Issue

Two comments addressed the exploltation of groun -water resources and its
effect an waste isulation.

Response

Ground water at Yucca Mountain is more than 1,500 feet below the sur-~
face. Because shallower water sources are available te the west, south, and
east, it is uniikely that water would be extracted from directly beneath the
site. In addition, the principal contribution to 1solatlon at Yucca Mountain
is the thick unsaturated zone, which will prevent radicnuclides from reaching
the water tgble for more than 10,000 yeare (Section 6.4.2 of the EA). PFor
this reason, reeource recovery outslde the controlled area {s highly unlikely
to affect the lsolation potential of the site,

Issue

Several commenter asked for an explanation of the basis for s statement
that energy defenge activities taking place In proximity to the Yucca Mountain
site are not expected to conflict with repository activities, particularly in
regard to radiologlcal safety.

Response

"Conflict with repoasitory activities™ pertaing to land rights rather than
radiological safety. {Land use is discussed under Section 5.2.3 of the EA,
and comments about land use are diacussed in Sections C.4#.1,3.1 and £.7.2.1 of
this document.) With specific regard to radiclogical safety, analyses of
construction and maintenance records show that underground tests have had
little or no effect on tunnels, and therefore the constructlon and operation
of the repository are not expected to be affected by activities at the Nevada
Test Site (NTS), nor are NTS activities expected to result in radiologleal
releases (see Section C.6.4).

Isnue

Two commenters felt that discusslon of socioeconomic impacts should have
been more detailed. :

Resgponse

The DOE belleves that the discussion 1s adequate for the purpose of the
EA and that the analyses and conclusions are valid and justifiable. :
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Isaue

Four commencersa questioned the evaluation of th. asite againat preclosure
guldelines for curface characteristics, rock characii-ristics, hydrology, and
tectonics. They were concerned with the permissibiiisy of congldering poten-
tial for sheet i'ashj the nature and extent of the p “ential host rock, and the
reason for using rock beltsi and the favorable and : :tentlially adverse con-
ditions for tectonics.

Response

The pot.ntial for sheet wash is present at almost all gites in the
western United States. In the final EA the DOE haa ==zvised the appropriate
guldelire findings tc reflect this condition in surface characteristics
{Section 6.3.3.1) and hydrology (Section 6.3.3.3). The areas of potentially
suitable rock that could be considered for the lateral expansion of the
repository are shown in Figure 6-5 of the EA and are discussed in Section
6.3.3.2.3. Rock bolts are routinely required in underground facilities to
ensure worker safety and efficiency. The evaluatlons of preclosure tectonic
conditione have been substantlally improved in the final EA, with better
support for the conclusions.

€.3.1.3.3 1Issues related to the executive summary concerns

Several comments noted Inconsistencies hetween the text of the EA and the
executive summary. One commenter atated that the unsaturated zone should not
he characterized as dry because of the presence of vadose water. The vertical
and lateral extent of the potential host rock was questioned, as was the
nomenclature for the typea of rocks in the region, One commenter ques- tioned
why guldeline statements were not identical with those in 1Q CFR Part 960.
Several commenters stated that guideline aummary statements were based on
incorrect assumptions in Chapter & with regard to sgeismicity, climatic
stability, infiltration, location of zeolite minerals, mineral resource
estimates, the water content of the host rock, and estimates of travel timea
to the accessible environment.

Inconsistencies were alsc pointed out in the discussions of archaeology,
site location and land use (particularly with regard to the Nevada Test Site),
sociceconomic effects, tramsportation, radiological safety, and emergency
preparedness. E

Response

Many of the concerns expreased in the above comments were addressed by
revisions to the executive summary in the final EA. The unsaturated zone
should not he referred to as dry, because the moisture content is variable,
with an average saturation of 60 percent. Errors in the descripticns of the
major rock types 1in the region surrounding Yucca Mountain were corrected. The
comuent about the guldelines apparently referred to the "supplementary infor-
mation" for the guldelines rather than the explanatory material that was
included in the text of guidelines themselves.
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For resprases to the comments regarding incorrect assumptions in
Chapter 6 of “he EA, the reader should see the following sectiong in thie
comment respor.je document: seismicity in C.5.7, climatic stability in C.5.4,
infiltration, »ater content of host rock, and travel-time estlmates in C.5.1,
location of zeplite minerals in C.5.2, transportation in C.b4.1.4 and C.7.3,
soclioeconomics in C.4.1.5 and C.7.4, and radlatior in C.7.2.7.

In anawer to questlons about the locatlon of ‘e repoaitory facillitiles,
moet of the underground repository would be outs’ l¢: the boundaries of the
Nevada Test Site, but some surface facilitles wou.( be built on land belonging
to the Nevada Tust Site.

C.3.2 EVALUATION OF DISQUALIFYING CONDITIONS

No commentg in the evaluation of the Yucca Mountain site againat the

disqualifying condition of the gulideline, as summarized in :Section 2.3 of the
EA, were received.

C.3.3 DIVERSITY OF GEOHYDROLOGIC SETTINGS AND THE SELECTION OF PREFERRED SITES

The DOE's emphasis on a diversity of geohydrologic settings and the
selection of the preferred site in each setting were the toplcg of many
comments. The lssuea raised included objectiona to the grouping of gites into
geohydrologic settinga, requests for detailed explantions of the selection of
preferred altes, and doubts about the availability of sufficient information
to digcriminate between sites in a geohydrologlc setting.

Issue

There were objections that the requirement for grouping sites into
geohydrologic settings and selecting one preferred site from each setting
artificially elevates the importance of host-rock diversity over geologic
conditions. Tt automatically places the Hanford and the Nevada sites in the
top five and makes 1t possible for technically superior sites to be overlooked
in favor of gites in different settings.

Reaponse

It is indeed true that the second-best site in one geohydrologic setting
may be in some respects superior to the best site in another gechydrologilc
setting. However, 1t is not necessary to find the absolutely best site for
the repoasitory; a research for the absolutely best glte could be almost
endless. It is necessary to find and qualify good sites—-ones that meet or
exceed all of the technical requirements that bear on protecting public health
and safety during repository operations and over the long term. In order to
find satisfactory sites in a reasonably expedltlous manner, and to satiasfy the
requirement of the Act that sites from different host rocks be recommended,
the DOE hes chosen toc smphasize diversity of geohydrologic settings in the
process of aelecting sites for nomination and recommendsation. Malntaining a
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diversity of rrck types has the added advantage of minimizing the possibility
of a program .t lay that could be caused by an as-yat-unrecognized basic flaw
in a particuls: host rock.

The fact that the emphasis on geohydrologic diversity automatically
places the daniord and the Nevada (Yucca Mountain) sites in the top five is an
artifact of th» processes that led to the nine po!.atially acceptable sites.
The searches that ylelded the nine potentiamlly acceptable sites were not
necessarily identical. These that took place on MWUHE-controlled land, ending
with the selection of the Hanford and the Yucca M. -untain sites, were directed
at choosing a aingle alte on Foderal land dedlcatuau to nuclear activitisa,
For example, 9 rock types in 15 alcternative locatious were conaidered in the
site-screening process for the Yucca Mountain site. The site-screening
process for the salt sites had not yet narrowed the candidates down to a
single site per gechydrologic setting at the time the nine potentially
acceptable gites ware identified.

Tesue

Several commenters recommended that the final E& should state more
clearly the importance to site selection of establishing candidates in a
variety of geohydrglogic settings and that the selection of the preferred aite
1n each gechydrologic saetting should be explained in dekail, with reference. to
the sitlng guidelines. .

Response

The importanca of maintaining diveraity in geohydrolosic settings in the
citing process 1s explained in the preceding response.

Section 2.4 of the EAs for the salt sites describes how the preferred.
gite in each gechydrologic setting waa chosen, with refergnce to the aitipg
guidelines,

Issue

Some parties wanted to know why only one tuff and one basait site were .
considered as compared to seven salt sites. The Nevada and the Hanford sitas
were compared with no others in the same geohydrologic setting or in the same
host rock.

Response

Bacause the studies of the Nevada (tuff) and the Hanford (basalt) sites
were started on the basis of favorable land use (Federal ownerahip and
dedication to nuclear activities), they were focused on locating a
geologically suitable site on a particular Federal reservation. The DOE did

not need to progress through regional, area, and locatien studigs—-the process.
that identifles alternative sites at sach major screening sgtep.
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Igsue

Some comm:nters did not believe that the DOE nad sufficient information
to digeriminats between sites in a geohydrologie setting (between Davig Canyon
and Lavender Cu.nyoni among Richten, Cypress Creek, 2nd Vacherie Domes; and
between Deaf Siilth County and Swisher County).

Response

The basig for selecting the preferred site i: 2 geohydrologlc setting is
discussed In Section 2.4 of each EA, It ig the Di;F's position that the
information currmtly avallable on the different si es is adequate for
choosing a vreferred site in each setting,

C.3.4 NOMINATION AND RECOMMENDATION OF SITES FOR CHARACTERIZATION

In Chapter 7 of the draft EAs, each of the fiie sites proposed for
nonination (Davia Canyon, Deaf Smith, Hanford, Richton Dome, and Yuccsa
Mountain} was agsigned a ranking for each technical guideline. Three
quantitative methods were then used to aggregate these rankings. Two of
the methods were criticized by the commenters for lacking firm theoretical
foundationa. The third method-~described variously as the utility-estimation,
rating, or welghting-summation method--was criticized because its application
did not follow the procedures suggested by the professional literature. The
methods were briefly described in Section 7.4 of the draft EAas, which also
presented the results of their application--the identification of three sites
as preferred for nomination, A more detalled digcussion of the three methods
was glven in Appendix B.

In response to these comments, the DOE undertook a more formal application
of the utility-estimation method (referred to as the decision-aiding methodology)
to provide a more defenalble overall comparative evaluation as a basis for
determining which three sites appear most favorable for recommendation for
characterization. The decision-aiding methodology is intended to provide &
Eramework for systematically accounting for the technical and value judgments
required in selecting sites for recommendation. It has been reviewed by the
Committee on Waste Management of the Natlonal Academy of Sciences.

The various steps of the analysls were conducted by a DOE team consisting
of experta in decision analysis, the technical digcipilnes corresponding to
the technical siting guidelines, and repository performance. The technical
information for the analyais was obtained from the final EAs. The value
judgments were provided by DOE management and staff. A detalied explanation
of the decision-alding methodology, the analyses that were performed, and the
regults are presented in the multiattribute utility analysis of nominated
sites and the recommendation of candidate sites, which are being iassued
separately.

The rankings reported in Chapter 7 of the draft EAs elicited numerous
comments, some of which objected to the rankings assigned for a particular
guideline and some of which guggested different rankings. A number of
comments were also directed at the methodelogy used in aggregating the
rankings, at the weighting used for the postclosure and the preclosure
guidelines, and at the thoice of preferred sites.
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In the final EAs, Chapter 7 presents only a comparative evaluation of the
nominated sltes; that does not rank the sites on irdividual guidelines and does
not aggregate cankings to identify preferred sites for recommendatlon. The
ranking is performed in the multiattribute utility analysis of the nominated
sites. For thia reason aud because the procesa or identifying the most
favorable sites for recommendation is significantis different from that
described in t.ae draft EAs, comments on Chapter 7 ..nd Appendix B of the draft
EAs that were gpecifically concerned with the ran. .ng of sites or the
methodology are not addressed here. These incluie comments on the specific
ranking (i.e., criticisms or endorsements} of slt s on particular guidelines,
aggregate rankirgs, and the merhodology itself. ¥« : such comments the issues
are gummarized, aowever, to show the concerns of ths commenters. The reader
interested in the ratings assigned to the sites is referred to the
multiattribute utillty analysis of the nominated siies and the recommandation
of candidate sites, The comments that are addressed here are those that
sought clarification about, or commented on, the comparative evaluation of the
gites in the draft EAs rather than simply disagreeing or agreeing with a
ranking; they :include, for example, comments suggesting factors that should
have been considered in the evaluation or questioning the use of a particular
assumption. These comments were divided into two categories: (1) comparative
evaluations againat postclosure guidelines and (2) comparative evaluations
agalnst preclosure guldelines.

€.3.4.1 Comparisgon of sitgs on the baais of postclosure guidelines

Comments on the comparative evaluation of sltes against the postclosure
guidelines covered sach guideline. They included questions about the findiugs
made for particular condltions of the guldelines, comments about the data
base, and recommendations for expanding or improving the analysis. As
already explained, comments that were specifically concerned with ranking
or methodology are not addressed here. Comments about the evaluations of
individual sites against the postclosure guidelines are addressed in Section
¢.5 of the final EA for the particular site.

C.3.4.1.1 System guideline
Isaue
A commenter stated that the DOE’'s failure to compare the sites on the

basis of the postclosure system guideline masks the Hanford site’s alleged
inferior performance in comparison with the othar sites.

Response

A comparison of sites against the system guidelines was not performed
for the draft EA, because the avallable data were deemed insufficient for
assessing the performance of the total repesitory.

Both the draft and the final EAs report the results of preliminary
performance assessments, bul these results were not appropriate for use
as the bacis for selecting sites for recomwendation. :
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C.3.4.1,2 Geobvdrology

The compar:tive evaluation of the sites agains” the postclosure
guideline on gehydrology eliclted many comments. 7The issues raised included
the definitlon »f the accesaible environment, the e¢stlmates of ground-water
travel times anl the analyses on which they were bruied, risk to ragional water
gources, the crmparison of sitea in saturated and ' isaturated zones, the
adequacy of the data base, and criticisms of the fi-+dings for specifle sites.

Issue

One commenter noted that Chapter 7 of the EAs should be revised to take
into account the 2-kilometer distance to the accesgihle environment rather
than 10 kilometers. This would be consistent with draft 5 of the EPA standard.

Response

Analyses in Chapters 6 and 7 have been revised to ude a distance of 3
kilometeras to the accessible environment. The 5-kilometer distance is
consigtent with the final EPA standards, which were published in Beptember
1985 (EPA, 1985). (See alao Section C.3.1,1 for comments on the definition
of the accessible enviromment ia the guidelines.)

lsgue

Two commentersd felt that the discusgion of favorable condition 3, ease of
characterizing and modeling, was much too brief. This condition 1s conaidered
to be not present at all five sites.

Response

The DOE agrees with the comment; the text has been revised to indicate
that favorable condition 3 18 a major coneideration. The discusaion has been
expanded to more completely discuss uncertainty in characterizing and modeling
each of the sites.

Issueg

Two commenters asked whether the four subconditions under favorable
condition 4 are of equal weight and recommended that ground-water flux be a
factor in assesging the gites.

Response

In terms of making a finding on this favorable condition, the four
subconditions are of equal welght in that the presence of any une subcondition
results in a finding of present. The DOE agrees that ground-water flux should
be a factor in assesging the sites and has revised the evaluation of the sites
against the geohydrology guidelina to explicitly congider it.

Iasue
Several commenters were concerned with the uncertainty in ground-water
travel times in the comparative evaluations of sites against the gechydrology

guideline. One commenter said that the lack of data on the complexity of
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ground~water flow prths was not adequately assessed. Aunother party provided
alternative travel-'ime calculations, including faster travel times than those
presented in Chaptey 7, A third commenter contended that the approach to
ground-water modeli.g in the draft EA 1s not conservatiie and therefore does
not compensate for uncertainty in data. One commenter f:zit that the range of
travel timea, such 18 87,000 to 361,000 yeara, is large c¢nough to indicate
that not enough data are available for an accurate preciction. Ancther
commenter challenged the statement that the dry condit. ne at Yucca Mountain
wlmost compensate for the ghorter travel times 1in com-a-ison with salt, saying
that this conclusion is unsupported, and questioned Ir £'; ability to
ultimately character‘ze and model this site.

Responsge

The travel-time analysis has been reviewad and extensively revised in
response to various comments. A stochastic analysis has been completed for
all five sites, using ranges of key hydrologic parameters to better represent
the varying uncertaintles in the data base. The DOE apgrees that there are
not enough data to make accurate predictlions of ground-water travel tlmes.
However, the DOE considers that the preliminary modeling ie sufficient for
comparative evaluations of the five sites for the purposes of the EAs., With
respect to Yucca Mountaln, the DOE has recongldered the relative ranking of
the site to reflect the uncertainties in characterizing and modeling and in
the range of travel times when compared with the salt sites. However, the DOE
conasldera that all five sites can ultimately be characterized and modeled with
reasonable certainty,

Issue

One commenter questioned whether the four subconditions under faverable
condition 4 of the geohydrology guideline are of equal weight. If they are
not, thean the sites dre not being evaluated against this guideline in an
equitable manner.

Regponse

The four subconditions of favorable condition 4 address the components
of ground-water travel thme and therefore bear on & single parameter, In
that respect, the guideline can be viewed as treating each site equitably.

Isgua

One -comment said that neither Chapter /7 nor Appendix A of the draft EAs
discusses the relative risk posed by a repository to various regional water
resourcesa, such as the Ogallala aquifer and the Colorado River.

Response

Riak to various reglional water resources is considered under the
qualifying condition for each postclosure technical guldeline: a site will
be qualified under eachk of the postclosure technical guidelines only if the
repository will not be llkely to lead to radionuclide relesses greater than
those referenced in the postclosure system guideline. The postclosure system
guldeline requires compliance with the EPA and NRC regulations for waste
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disposal and regiires that the geologic setting of 2 site allaw for the
physical separayion of radicactive waste from the arcessible environment in
accordance with the specified regulations. The accessible environment by
detinition ineclwies regional water resources outside the controlled area

of the repositecry. In addition, the guideline on ge.hydrology includes a
potentially adv-.rse condition of the presence of gro md-water sources,
suitable for crup irrigation or human consumption w.. hout treatment, along
ground-water flow paths from the host rock to the a..essible environment. If
this poetentially adverse condition is present at & site and 1is judged to be
sufficiently adversce to preclude meeting the quali.ying condition, then a site
will be disqualified,

Issue

Some parties said that the flow of ground water through salt may not
be in accordance with Darcy's law. The process of diffusion and the flow
of ground water through fractures in salt may predominate and should be
consldered.

Response

The question of Darcian flow in salt and the potential for diffusion
and flow through fractures are evaluated in the final EAs. The question of
ground-water flow through a body of salt has not been rasolved at thia time
and will be addressed during site characterizatiom.

Issue

Many comments said that the calculations of ground-water travel time for
the Hanford site are inappropriate. In addition, one party noted that the
Basalt Waste Isolatlon Project had failed to comply with NRC's request in:the
'Draft Issue~Oriented Site Technical Position (IS8TP) for BWIP," Section 1.0,
pag: b.

Response

Concerns about the analysis of ground-water-travel time for the Hanford
site have been reviewed and are addressed in Section C.5.11 of the final
EA for the Hanford site. Modiflcations to the conceptual model, the data
base, and the revised calculation of the ground-water-travel time from the
repository to the accessible environment 5 miles away have been made in
Section 6.4.2.6.1 of the final EA for Hanford. Such an analysis is required
to determine whether the first favorable condition and the disqualifying
condition for the geohydrology guideline are present.

Compliance with the "Draft lssue~Oriented Site Technical Pogition for
the Basalt Waste Isolation Project' is not in question. The purpose of the
document was to identify technical issues that would have to be resolved
during site characterization, The Nuclear Regulatory Commission did not
request that the issues be resolved before the publication of the final EA.
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Issue

One commenter noted that the travel-time discussloa for the Hanford
site gives the mis.rading impression that the travel t..es are based on 50
transmisgivity values.

Response

The discussion of fravel time has been extenslve y revised toc be
consistent with additional analyses completed for the fiaal EA. The point
ralsed by the commen.er has been clarified.

Isgue

One commenter stated that favorable condition 1 of the geohydrology
guldeline should not be considered present at the Hanford site. Hanford may
be the only site where this condition is not met.

Response

Ground-water—travel times have been extensively reanalyzed for all five
gites in response to comments on the draft EAs. For the Hanford site, key
hydraulic parameters were conservatively evaluated over appreciable ranges
in the stochastic model to account for uncertainty. The results indicate a
probability of 0.22 for a travel time of less than 10,000 years. However, the
medlan travel time is less than 34,000 years., Because the median travel time
best represents the expected value, it appears that, on the basis of currently
available data, this favorable condition can be met. The commenter is
referred to Sections €.5.8 and C.5.11 of the final EA for the Hanford agite
for detailed responses t0 comments on the analysis of ground-water-travel time
and uncertalnties in the key hydraulic parameters used in this analysis.

Iggue

One commenter argued that, since the ground-water-travel times for the
bedded-salt gites in Utah and Texas were attributed to secondary permeability
features and this was untrue, favorable condition 1 of the geohydrology
guldeline is not present at the Utah and the Texas sites.

Responge

The appropriateness of including secondary permeability features is
evaluated in the final EAs.

Isgue

One commenter suggested that the DOE reconsider the rating of the Davis
Canyon site under the geohydrology guideline in Chapter 7. Specific findings
for Davis Canyon were questioned, with comments including the following:

® Favorable condition 1 should be considered to be not present, because
a conservative analysis should include a catastrophic early release to
the upper and the lower hydrostratigraphic units. If fracture flow is
assumed, the ground-water-travel times within these units could be
legs than 10,000 years.
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Favor-ble condition 2 should be considere:d not present, because the
effecis of potential dissolution features, such as fault R, were not
cone ldered.

Favoryble condition 4 should be considered not present. Credit should
not b: taken for conditions 4(i) and 4(ii. if the effect of secondary
permeability is considered.

Potentially adverse condition 1 should b. =eevaluated to take into
account the effects of Lhermal buoyancy pr the hydraulic gradient.

Puzentially adverse condition 2 should be reevaluated to consider fiow
paths upward to overlying units with a total-dissolved~golids content
of less than 10,000 ppm.

Response

The DOE has reconsidered the rating of the Davis Canyon site with respect
to the gechydrolegy guideline. The relative ranking of thig site with respect
to the Richton Dome has been lowered. The specific comments on guideline
conditions can be answered as [ollows:

Favorable condition 1 is still considered to be present. No mechanianm
has been identified for a catastrophic early release to the upper and
the lower hydrostratigraphic units. BRevised travel-time calculatiouna
conslder unlikely flow patha that might result from fracture zones,
although there is no evidence that such zones exist, The revised
travel timas exceed 10,000 years.

Favorable condition 2 is also still considered to be present. The
reviged digscussion takes into account the potential for dissolution,
including fault R. The stratigraphic offaet along fault R is
interpreted to be insufficient to be conducive to dissolution.
Breccia pipes and other dissolution features are discussed in
Chapter & of the Davis Canyon EA under the postclosure guideline

on dissolution.

The DOE has reevaluated favorable condition.4 and agrees that
condition 4(ii) is not present. However, condition 4(i) is considered
present becaugse availaple data indicate that the host rock and the
immediately surrounding units have low hydraulic conductivities. To
claim that favorable condition & is present, only one of the
subconditions needs to be present.

Potentially adverse condition 1 covers only natural changes in _
geochydrologic conditions; changes related to repository construction
and waste emplacement, such as thermal buoyancy, are evaluated under
the postclosure guideline on rock characteristics.,

The revised travel-time analysis does evaluate flow paths upward
from the proposed repository host rock because of the potential for
localized upward gradients at the Davis Canyon gite. The results
of thie analysis suggest that upward flow paths would reach the
accessible environment laterally rather than through overlying units
containing ground-water sources with a low total-dissolved-solids
content.
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Issue

One commerier noted that Davis Canyon has supr.c-lor geohydrologic
conditions wher compared with Deaf Smith in terms ¢  the ground-water-travel
time and should rank high.

Response

The DOL agreeasj the relative ranking on the g :hydrology guideline has
been reviged to show that, with respect to the geoby ‘rology quideline, the
Davig Canyon gite ies preferable to the Deaf Smith sivs,

Issue

Twe commenters suggested that the hydraulic conductivities in the host
rock and the surrcunding units are low at the Richton Domej therefore
favorable condition 4(i) and hence favorable condition 4 should be conesidered
present at this site,.

Responge

The DOE agrees that the hydraullc conductivity within the host rock is
very low at the Richton Dome. However, the horlzontal hydraulic conductivity
in the surrounding units ranges from 2.2 to 4.6 x 10™° meter per day (7.2 to
1.5 x 10°° foot per day). This range of horizontal hydraulic conductivities
for the surrounding units does not support a finding that condition 4{i) is
present, -

Issue

One commenter suggested that the ranking of the Richton Dome should be
lowered because of the likelihood of radionuclide transport in water and
pointed out that, according to Chapter 3 of the draft EA, ground water moves
up from the lower to the upper aquifer, providing a mechaniam for radionuclide
contamination of usable aquifers. Water in the upper aquifer flows toward
Richton. There are no data on fluid movement in ancmalous zones or within
the salt. In arddition, consideration should be given to the possible
contamination of drinking water during site characterization.

Responae

In the final EA for the Richton Dome, the boundary of the accessible
eavironment is congidered the edge of the salt dome. Therefore, if the
Richton Dome is selected for site characterization, any radionuclide releases
to the lower aguifer will have to be demonstrated to be within the limits
specified by the EPA standards. In addition, the presence or the absence of
anomalous zones and the mechanism of fluid movement within the doms will
have to be resclved. Preliminary estimates of fluid movement within the
Richton Dome suggest that ground-water travel within the Dome is very slow
if it happens at all. Therefore, the DOE considers the Richton Dome to be
more favorable than the other four sites with respect to the geohydrology
guideline, No contamination of ground water is expected from site
characterization; the commenter 1s referred to Chapter 4 of the final EA
for the Richton Dome for a discussion of the poasible effects of site
characterization. '
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Issue

One commercer noted that the ground-water-travel times for the Yucea
Mountain site 1o Chapter 7 are inconsistent with thw travel time in Chaptar é
of the draft Fi for Yucca Mountain. The flnal EA .'would contain a conaistent -
value or range of values for travel times.

Response

For the Yucca Mountain site, Chapter 7 of thL: draft EA cites a minimum
ground-water~travel time from the edge of the engir ~ersd-barrier system to the
accessible environment of 23,000 years, and not 47,00 years as noted in the
comment. Estimates of ground-water--ktravel time for the Yucca Mountain slte
have, uowever, been extensively revised for the final EA, and a consistent
range of travel times 1s contained in the final document,

Issue

For Yucca Mountain, one commenter questioned the finding of "present"” for
favorable condition 2 of the geohydrology guideling, saying that the data on
cyclic fluctuations in precipitation and changes in water-table elevation are
ingufficient to make a positive finding for this condition.

Response

The effectes of Quaternary hydrologic processes on the ability of the
Yucca Mountain-site to isolate waste have been evaluated. These evaluations
were based on geologic data, preliminary modeling of a riese in the water table
under pluvial conditions, and a preliminary performance asgeasment.
Preliminary modeling of increases in the water table during a full pluvial
cycla with a 1Q0-percent increase in precipitation suggests that the water
table would experlience a 130-meter rise. If pluvial conditlons were
to recur, significant increases in ground-water flux and decreases in
pround-water-travel time could occur. However, a preliminary performance
assessment for a repository at Yucca Mountaln does not suggest a significant
effect on waste isolation. :

Is5ue

One commenter noted that, because of the lack of understanding of the
unsaturated zone and the fact that the DOE concludee that the knowledge of the
waste—-igolation capability of Yucca Mountain is uncertain, it is unrealistic
to compare a gsite in the unsaturated zome (Yucca Mountain) with four sites in
saturated zomes.

Response

The DOE acknowledges the lack of understanding of the unsaturated zone at
Yucca Mountain. Howaver, there are also uncertaintles in the characterization:
and modeling of the four gites in saturated zones. For example, the mechanism
of ground-water flow in salt is uncertain, the role of fracture flow at the
bedded-salt sites is uncertain, and the magnltude of vertical conductivity at
the basalt site has not been quantified. The DOE has not concluded that the
waste-isolation oapability of Yuecca Mountain is uncertain; on the contrary, it
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expects that the .uicertainties in the data base and in the preliminary
modeling of the un~aturated zomne can be resolved with reasonable assurance
during site characrerization, The DOE does not consider that a comparlson of
a site in the unsaturated zone at Yucca Mountain with (our sltes in the
saturated zone is :nrealistic,.

lague

One commenter noted that the data base used for t.:» comparative
evaluation of Yucca Mountain against the geohydrology =uldeline consists of
two wells in the ungaturated zone and 30 wells Iin the :aturated zona,
Additional data from the unsaturated zone are required to base conclusions
about geohydrology; data should not be extrapolated from the saturated zone to
the unsaturated zone,

Response

The DOE agrees that additional data from the unssturated zene will be
required 1f the Yucca Mountain gite 1s selected for characterization.
However, the preliminary data from the ungaturated zone at Yucca Mountain are
consldered sufficient for comparative evaluations of eitea againmt the
guldelines. The site-specific data base for Yucca Mountain is, in fact, more
extensive than the data base for the three salt pitea.

Ispue

{ne commenter asked why, in the discussion of favorable condition 2,
which ie related to hydrologic processes during the Quaternary Period, cyclic
fluctuations in precipitation were considered only for the Yucca Mountain sgite.

Response

The discussion of cyclic fluctuations in precipitation during the
Quaternary 1s emphasized for Yucca Mountain because increased precipitation
affects flow through the unsaturated zone and the elevation of the water
table, and therefore favorable condition 2 Is not present at Yucca Mountain.
As stated in the text, similar processes have been evaluated for the other
sites, but the effects of thesé processes are not likely to adversely affect
wagte isolation; therefore, the favorable condition is pregent at the other
four sites. The text of the final EAs has been revised to discuss Quaternary
hydrologic processes at each of the sites in greater detail.

Issue
One commenter recommended that the discussion of ground-water-travel time

at Yucca Mountain, npecifically travel through the Calico Hills nonwelded tuff
unit, be clarified.

Regponse

The suggestion was accepted. and the discussion has been clarified.
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C.3.4.1.3 Geo:hemiatry

The comments about the comparative evaluatlon of sites againsat the
geochemigtry guideline covered inconsistencies in rhe discussion of
geochemical ¢oiditions In Chaptere 6 and 7 of the FAs, disparitles, in the data
available for the various host rocks, and specifir suggestions for the
findings made for particular sites.

Issue

One commenter was concerned with disparities .a the comparison of
the gites with respect to the availability of data and the types of data
for the geochemigtry guideline. Favorable conditions 1 through 4 compare
sites on the basis of various conditions that lead to a common result’
{i.e., isolation). It is not understood how distinct properties like
oxldation~reduction conditions and sorptive properties can be equated,
especlally in light of differing uncertainties.

Response

Uncertaintiea in the geochemistry of all gites are admittedly presgent,
and the geochemical data base for the sites varies with respect to the types
a5 well as the amount of data. The definitive data for each site will be
collected during site characterization. However, the data that are available
are adequate for the purposes of the EAa. Geochemical data have been
collectively evaluated in the preliminary performance assessments reported
in Chapter 6 as the data relate to radlonucllde solubility and retardation
with raspect to EPA standards {EPA, 1985) and NRC criteria (NRC, 19083).

Issue

A commenter criticized the DOE for its subjective treatment of avallable
data to arrive at subjective conclusions as to which aite is better than the
other. Statistical procedures were then applied to the DUE's "subjectively
determined data' (rankings under each guideline)” to arrive at the besgt of
five sitegs. The commenter also felt that the "subjective" conclusiong were
compounded by the ranking method.

Responsge

The DOE used the available data from each site, which includes
site-specific data as well as regional data, plus professional judgment
in order to perform a comparative evaluation of the sites against the
guidelinea, As already mentioned, the shortcomings of the ranking method
used in the draft EA have been correcLed.

Issue

The reviewer states that a major shortcoming with the draft EA for
the Hanford site is that major concerns are evaluated "with short-term
projections.” Thus, the EA does not address the long-term problems that
are posed by long-lived radionuclides {i.e., thousands of years).
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Response

It is ass.med that "major concerns" include wiste-package lifetime,
ground-water—t. avel time, and radionuclide release rate and retardation.
Contrary to thv: impresslon of the reviewer, each o  these concerns has been
evaluated witl respect to lomg-term waste containnm st and waste isolation.
For example, L.ae mean lifetime of the waste-packag. container is expected to
be approximetely 6,100 years + 600 years on the biw.s of the corrosion rate.

Issue

One commenter asald that the Hanford site doem rot have the advantages of
salt. Salt provides excellent radlation shielding, is chemically active with
regard to radiation-genersted products, and has a higher thermal conductivity
than busalt.

Hesponse

Bapalt and the associated ground water have significant advantages over
salt (e.g., low oxidation-reduction potential, high sorptive capacity). It
{s true that salt and brine are chemically active when exposed to radiation}
however, this reactivity mekes salt somewhat less degirable than basalt, ' For
example, gamma and alpha radiations produce more oxidizing products {from
radiolysis} in a brine than in fresh water. In additlion, rock salt is a poor
sorbant for radionuclides. While it im true that salt has a higher thermal
conductivity than basalt, the presence of water in the repository at Hanford
would aid in the transfer of heat from the area.

lasue

One commenter felt that the salt sites should not be assigned a
finding of "not present" for favorable condition 5 solely on the basis of
data inadequacy. This party also questlioned why such data needs were not
investigated in the site-screening process that led to the identification
of potentially acceptable sites.

Response

The mineralogic and chemical properties of salt deposits and the
associated ground water are not conduclive to the physical and chemical
retardation of radionuclides (e.g., rock salt has poor sorption properties
and brine further inhibits sorptive processes). On this basis, it was deemed
conservative to assign the finding of "not present™ for favorable condition 5.

Issue

COne commenter noted that, even though high salinity inhibits the’
formation of colloids and partilculates, the discussion for the Deaf Smith
site suggests that all aquifers at the site contain saline water. It was
noted that the upper aguifers contain fresh water,

Regponse

The discussion has been corrécted in the final EA.-
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Iasue

One comment.:r noted that the Deaf Smith site has no known
radionuclide-so:hing minerals.

Response

Little work has been done on the mineral compc ition of the rock
formulations at the Deaf Smith site. Preliminary wc:k by the Texas Bureau of
Economic Geology has shown that clay minerals may ‘e present in the muds and
midstone interbeds of the Unit # halite of the San /~dres Formation. However,
because of the preliminary nature of thils work, no ¢ edit is taken for
aorption at the Deaf Smith site. Thle is noted in the Einal EA.

Isaue

A commenter sald that the Richton Dome site should be ranked lower
than the Deaf Smith and the Davls Canyon sites for geochemistry because the
"acceselble environment" is defined as the edge of the salt stock and does not
include adjacent aquifers and their retardation propertles, C(Credit for the
travel of radionuclides through the adjacent aquifers 1s ilrrelevant to the
evaluation of the aite,

Response

Becaugse of the paucity of data for all of the salt sites, no credit is
taken at present for the retardation characteristics of adjacent aguifers
at any of these sites. While it 1s expected that additional retardation of
radionuclides within these aquifers will take place, it is not possible to
estimate the significance of such retardation effects without site-specific
data., Thus, for the sake of conservatism, no credlt for retardation in
adjacent aquifers has been taken for any of the salt sltes.

Issue

One reviewer noted that the radionuclide-complexing effects of carbonate
are described in Chapter 7, mentioned only in passing in Chapter 3, and not
mentioned at all in Chapter 6.

Response

A more balanced discussion of carbonate now appears in all three-ﬁhapters.
Issue

Cne reviewer felt that the presence of carnallite, organic matter, and
hydrocarbons at the Davis Canyon site and thelr absence at the Deaf Smith site
should result in Davis Canyon being ranked lower than, or at least equal to,
Deaf Smith.

Reoponge

In the final EA, the Davis Canyon and the Deaf Smith sites are considered
to have approximately equal "geochemical properties. The uncertaintiea
regarding organic materials (including hydrocarbons) are great because of the

C.3-38
a 'nNn'n N 1 ¢ t - omle



paucity of data for both sites. The available data indicate that carnallite
may not be a pr-blem at the Davis Canyon slte because the carnallite-bearing
zone apparently thins in the direction of Davis Canyon; however, this is also
uncertain. Pol:ntial problems at tha Deaf Smith site include the presence of
mudstone interbade and intercrystalline muds that cuntain clay minerals. Both
carnallite and <he muds and mudstone interbeds may pruvide high-magnesium
brines during *he lifetime of the repository.

Iasue

A commenter expresszed concern that a statemeni in Chapter 7 to the
effect that the clays at the Swisher and the Deaf Sn.ith sites would "strongly
enhance” the sorption of radionuclides 1s not supported by the diecussion in
Chapter 6.

Response

In Chapter 7 of the final EAs no credit 1s taken for the sgorptive
properties of clays at either the Swisher or the Deaf Smith aite.

Issue

One commenter noted that, in regard to favorable condition 2 of the
geocemistry guidelines, Chapters 6 and 7 state that "brines will tend to
promote the agglomeration of gome types of colleids' and that the highly
saline ground waters at the Richton Dome will inhibit the formation of
colloide. On the basis of the evaluation in the draft EA, it cannot be
unequivocally claimed that the evidence supports a favorable finding for this
condition.

Regponse

It ahould be noted that favorable conditiom 2 covers a number of
geochemical mechanisms, one of which is the formation of colloids. The final
EA states that too little is known about particulates, collolds, and organica
at each gite to evaluate them at this time; favorable condition 1l is evaluated
on the basis of other, and better-known, geochemical mechanlsms.

Issue

A commenter pointed out that the Richton Dome is ranked lower than
the bedded-salt eites, partly because the ground water at Richton is "less
reducing than that of the bedded sall sltes." The commenter claimed that
the data do not support this statement.

Response

This discussion has been modified in the final EA, All three aalt
gites are now considered to be equal in terms of geochemical conditions,
partly because of the paucity of data.
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Isgue

Some comme~ters noted that potentially adverse condition 3 of the
geochemistry guideline {oxidizing conditions) 1s present at Yucca Mountain but
was not considered in the overall evaluation of the five mites in Chapter 7.

Responge

This omission is acknowledged. Potentially adverse condition 3, which is
present only at Yucca Mountain, has been consider .0 in the evaluation of the
five sites in the Ffinal EA.

lssue

Une reviewer suggested that, because the Yuceca Mountaln site is in the
unsaturated zone and is not expected to become saturated with inflltrating
surface water, the presence of oxidizing conditiony (potentially adverse
condition 3) is irrelevant. The lack of ground water in the Topopah Springs
Member of the Paintbrush Tuff suggests that this cindition doea nct apply to
this site,

Response

Thia condition does apply because ground water, as defined in the
guldelines, includes the water in the unsaturated zone whether transient or
trapped in pore ‘spaces . : '

Isgue : . '

A commenter noted that a statement in Chapter 7 indicates that no
heat—~induced alteration of zeolites in tuff at Yucca Mountain is expected. This
is inconsistent with Chapter 6, which states that heulandite and smectite may be
advergely affected by the heat emitted from the waste emplaced in the:repository.

Response

This inconsistency has been corrected in the final EA,

C.3.4.1.4. Rock characteristics
Issue

Two commenters disagreed that "phenomena that could affect isolation...
are not expected to have significant effects at any of the sites,” as stated
on page 7-27 of the draft EAs. One of them said that this statement revealed
the DOE'e intentdon of not tueing certain guldelines.

Response

The cited statement was poorly worded. It should have read "phenomena
that could affect ispolation...are not expected to produce effects exceeding
regulatory limits at any of the sites.” As can be eseen from Chapters é and 7
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of the draft and final EAs, each site wss evaluated agalust every technical
guideline, and #rery technical guldeline was used in the comparative
evaluation of si~es.

Issue

One commenter felt that the summary sectlon dir cot glve a detalled
explanation of the expected effecta of brine migraticm at each site.

Response
Brine migration is discussed in Section 6.,3.1.3.6 of each EA.
Issue

One commenter felt that on favorable conditlion Z for postclosure rock
characteristics all sites could be given a finding of '"presgent,” but should
not be considered equal, The commenter felt that the salt sites should be
given a higher rating because more of the three conditions specified-~high
thermal coanductivity, low coefficlent of thermal expansion, and sufflcient
ductility to seal fractures--have been demenstrated in salt.

Response

In the final evaluation of sites for recommendation for site
characterlzatlion, the poatclosure guideline on rock characteristice—-including
the cited favorable condition--is only one of the three guldelines grouped
together in a major conslderation that examines the effects of repository-
induced heat. R

Issue

One commenter asked whether rock porosity has been adequitely measured.

Response

Since the largest apecimens sampled to date are the cores from exploratory
drilling, this is the size of specimens on which porosity has been measured.
larger-scale measurementa of porosity can be made indirectly by geophysical
logging techniques. Larger-scale measurements of porosity will be made during
site characterization.

Isgue
One commenter reguested that the differences between the expected

performance of the saturated and the unsaturated zones .be mentioned in the
discusgion of postcloaure rock characteristics in the EA for the Hanford site.

Response

The DOE recognizes that there are distinct and different advantages
to each of these emplacement conditions. Since the candldate horizon at the
Hanford site is in the saturated zone, it is inappropriate to describe the
advantages of the unsaturated zone ir the EA for the Hanford site.
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Issue

Cne comrenter requested that the magnitude of the thermal pulse be
discussed in tue EAs, to evaluate its significance for the postclosure
guidelines.

Response

The effects of heat are described in Sectio s 6.3.1.3.4, 6.3.1,3.6, and
6.3.1.3.7 of the EAs., Not all the expected effect: of heat are discussed in
a particular section.

Igsue

One commenter asked whether fractures can be thermally induced.

Responsge

Fractures can be thermally induced, but Fractures have not been obgerved
to be slzable under dry conditions, Thermally induced fractures usually occur
from rapid increases or decreanes in the heat content of a rock or through
heat leadings that would be far more severe than those of a repository.
Additional data on the potential effects of thermally induced fracturing on
repository performance will he gathered during site characterization,

Isaue

One party felt that, according to the results in Table 7-17, the bagalt
site (Hanford)} should be ranked higher than the Deaf Smith site.

Response

In regard to Table 7-17 of the draft EAs, the commenter is correct.
Issue

A commenter disagreed with the finding for the Hanford site of 'not
present” for potentlally adverse condition 2 of the rock-characteristics
guideline, saying that "the potential for thermally induced fracturing and
for the dehydration of fracture (infilling) material is present at the Hanford
site, though it may occur only in areas near individual waste packages."

Responge

The reasoning behind the finding of "not present" for potentially adverse
condition 2 for this guideline is given in Section 6.3.1.3.6 of the final EA
for the Hanford site.

Issue
One commenter questioned the basie for the statement that potential

stability:problems: would not affect the containment and isolation capability
of the Hanford site.



Response

At the Hanrord site, all excavations would be backfllled before closure,
but there would be some limits to the degree of roc: adjustment that can take
place. The Harford site is not initially taking c¢redit for the containment
capability of t.ae host rock and intends to demonstr:te that the site performs
acceptably witiout taking credit for travel throug! the dense Interior.

Issue

One commentsr felt that the evaluation of the ! chton Dome site againat
the postclosure guideline on rock characteristicsg sbuwuld consider the presence
of anomalous zoneas.

Response

The DOE acknowledges this concern and has expanded Sections 6.3.3.2.1 and
6$.3.1.3.2 in the final EA for the Richton Dome to d'scuss this topic.

Isgsue

One commenter asked why the Davis Canyon and the Deaf Smith sites were
ranked close together on postclosure rock characteristics when the discussion
for the preclosure guideline on rock characteristics Iindicates
more—-substantial differences between the sites.

Response

The term "flexibility" is considered to have a different meaning in
the preclosure and the postclosure guidelines. Before closure, the DOE s
concerned about whether a repository can be constructed. For the postclosure
period, the DOE is concerned about how well the host rock (and other
components) will isolate the waste from the accessible environment. Thus,
the flexibility portions of the two guldelines are not equivalent., The
preclogure and the postclosure evaluations are consistent with the intent
of each guldeline.

Tasue

One commenter felt that insufficient credit has been given to the Davis
Canyon site for the higher rock strength that results from a lack of clay
insolubles in the host rock.

Response

Because of the lack of data from boreholes, rock strength at the Davis
Canyon site i1s associated with a high uncertainty. BSalt in general is a
low-strength rock and is described as such in Section 6.3.1.3 of the EA for
Davis Canyon. To claim an advantage for the Davis Canyon site at this time
is not considered conservative.
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Issue

One commente: stated that at the Davis Canyon site the carnallite
contained 1in the -ock salt would melt at repository c;erating temperatures,
producing corrosive brine and volume changes.

Response

The correosive effects of carnallite are discug: 2! in Section 3.2.7 of
the EA for Davie Canyon. The volume percentage of v3y'mnalllte is small, and
the effect of melting such a amall volumetric fractior 1is not considered
significant a* present.

Issue

One commenter was concerned that at the Davis Canyon site the repository
horigon would be the uppermost salt bad (salt cycle 6), and hence the salt
barriers to the upward migration of radionuclides would be minimal.

Regponse

The significant Pennsylvanian and Permian strata overlying the host rock
would provide an adequate barrier. Furthermore, the hydrologic gradients at - -
the site are predominantly downward. : '

Igaue

One comment about the Davis Canyon aite said that thermal uplift
will cause fracturing in the upper 625 feet of the overburden above the
site, including extensive portions of the Cedar Mesa and tha Elephant Canyon
Formations, both of which supply water to wells and springs in the Canyonlands
National Park.

Response

Thermal uplift has been calculated to provide a maximum lift of
approximately 1 meter. Thermal dispersion would probably prevent this
uplift from seripusly displacing strata and interrupting aquifer continuity.

Issue

One commenter felt that the Yucca Mountain site should be ranked more
highly on postclosure rock characteristics than the Deaf Smith site because
Yucca Mountain appears to be more favorable in Table 7-3.

Response

The principal reason for this apparent discrepancy is explained in the
fourth paragraph on page 7-27 of the draft EAs.
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€.3,4.1.5 Climavic change
Issue

One reviewe. questioned whether it i worth woriying about an incraased
precipitation an runoff in the next 10,000 years an: the potential for
perched water thnt might Iintersect the repository sl :ft.

Response
The DOE agrees. Such a scanario does not appesyr in the final EA.
Issue

A reviewer sald that the Hanford site ghould be ranked lowest on the
climatic-change guideline because of the potential for catastrophic floopding
and lakes, as evidenced by receut catastrophic flooding. : S

Responge

The Hgnford site would not be affacted by catastrophic flooding after
repgsitory closure becauae guch flooding occurs on the surface and the shafts
and boreholes would be sealed.

Iggue

The reviewer ilnquired as to whether changes in surface-water conditions
at the salt sltes could increase salt dissolution and why these changes were
not considered.

Response

This QuEStion is addresged in Section 6.3.1.4.2 of the draft and the
final EAs for the salt sites.

lssue

One party noted that, in the climatic-change guidelime, the conelusion
for potentially adverse condition 1 for the Deaf Smith site i3 based on
available data for the Quaternary Period. Yet the digcussion on favorable
condition 2 states that data for the Deaf Smith site are insufficient to
determine the effects of changes on the hydrologic system.

Response

Potentlally adverse condition 1 and favorable condition 2 are quite
different. The latter states that climate changes have had little effect on
the hydrologic system, whereas the potentially adverse condition states that
climate changes could affect the ground-water flow system to significantly
increase the transport of radionuclides to the accessible environment. Thus,
the available date are adequate to address one, but not the other, condition.




Issue

One come :nt pointed out that an increase in the recharge and discharge of
aguifers may ..ot alter permeability within a salt sequence but might increase
salt dissolution at the salt-rock Interface and siit margins,

Response

While dissolutlon in these areas may be Ilnc~e.sed durlng times of
increaged recharge and discharge, the calculated rices of dissolution are
congervative to account for any additional dissols lon that may result from
the increaged arallability of water.

Issue

‘The sites are ranked equally with respect to «limatic change, yet Table
7-4 seems to rank Yucca Mountain slightly better than the other sites.

Response

In Table 7-4 of the draft EAg the Yucca Mountain site shows ™not present"
for a potentially adverse coudltion related to a potential rise in the water
table., This applies only to Yucca Mountaini the other sites are below the
uneaturated zone.

€.3.4.1.6 Erosion

A number of commenters expressed concern that the DOE has not adequately
considered all Information in the comparative evaluation of the sites againat
the guideline on erosion. The issues ralsed include changes in the ranking of
sites, the relative importance of the potentially adverse and favorable
conditions, and specific comments on erosion at Yucca Mountain and Hanford.

Issue

One commenter proposed that all sites except Yucca Mountain be ranked
equal on the srosion guldeline; Yucca Mountain should have a lower ranking
because the repository would be closer to the surface.

Responge

As stated in the draft EA, the objective of the erosion guideiine is to
ensure that eroslonal process acting on the surface will not be likely to lead
to radionuclide releases greater than those allowed by regulations. The
ranking evaluations In the draft EA were based on the qualifying, favorable,
and potentially adverse conditions as they influence this objective.

Issue

One party argued that the favorable and potentially adverse condition for
the erosion guideline are not of equal importance and should not be treated as
equal. .
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Response

The DOE agrees. The qualifying condition relates to the requirements of
40 CFR Part 191, :s5 implemented by the provigions of 10 CFR Part 60, and
therefore the second favorable condition, if it is p-zsent, is the most
significant becsat.se, according te 40 CFR Part 191, ev2nts with less than one
chance in 10,000 over 10,000 years need not be consi ured in assessing
postclogure performance, In general, if favorable ccadition 2 is present at a
site, favorable condition 3 also is likely to be praent and both potentially
adverse conditions are likely to be absent. Becaus. favorable condition 2 is
present at all aitzs, all altes are rated equal with espect to the qualifying
condition, :

Isgue

For the Hanford site, questions were raised regarding the proposed depth
of the repository versus favorable condition 1 and the erosion depth from
regional base levele dilecussed in favorable conditior 2.

Response

Favorable condition 1 does not limit the depth of a repository; it merely
says that abllity to emplace waste at least 300 meters below the surface is
favorable. The regional base levels in the draft and final EA for Hanford
should be considered as bounding estimates, not as best estimates. Even under
bounding estimates, Hanford was found to have favorable condition 2 and thus
is rated the same as the other sites.

Issue

One commenter expressed concern that the svaluation of Yucca Mountain did
not fully take into account portions of the repository whose -depth: ia. less -
than 300 meters, : :

Responge

As reported in the draft and the final EA for Yucca Mountain, the
minimum thickness of the overburden above the underground facility ia about
230 meters, at the western edge of the primary area. However, for about 50
percent of Yucca Mountain the overburden is more than 300 meters thick.
Because all of the repositary would be at a depth greater than 200 meters, the
gite would not be disqualifled. As stated in the draft EA, the fact that
Yucca Mountain does not possess favorable condition 1 (waste emplacement helow
300 meters) does not appear significant, because an evaluation of erosion
rates for Yucca Mountain, applied to the 230-meter minimum depth, indicates
that erosion would not pignificantly affect waste isolation over the next
10,000 years.
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C.3.4.1.7 Dilrsolution
Issue

One revicwer felt that the draft EA did not ¢msistently treat the
favorable and the potentially adverse condition u-uer dissolution for the
three salt sites.,

Regponge

The digsolvtion section in the final BAs haa L.ien revised to present a
more congistent discussion of the two conditions for the salt sites, '

Issug

One commenter objected to the statement that no eignificant dissolution
has been identified at the Deaf Smith site because the statement 138 based on
data from a well 3 miles from the site and seismic-reflection data that do not
"cover' the site.

Response

While the avallable data from the area of the site do not unegquivocally
show that there ig no dissolution at or near the site, data from boreholes,
aeismlc-reflection measurements, as vwell as surface mapping -have uncovered no
evidenceé that significant dissolution occurred beneath the Southern Highlands
at any time during the Quaternary Period.

Igaue

One reviewer asked why. the Pennsylvanian faults that occur 7 miles from
the Davis Canyon site were not mentioned in the discusdion on disaolution and
whether the rates at which dissolution fronts are migrating could increase’
with the predicted increase in precipitation.

Response

The faults described by the reviewer die out in the lower part of the
Paradox Formationj these faults have no surface expresslon. In addition, no
indication of disaolution has been observed to be associated with these
faulta. In regard to the second question, no dissolution fronts have been
identified in the study arad., Discrete disgolution features like Lockhart
Basin and Beef Basin may be affected by an Increase in precipitation; however,
the current rate 'of disasclution 13 not known.

Issue

One commenter cobjected to Yucca Mountain's receiving a finding of
‘mot present' for the potentially adverse condition under the dissolution
guldeline. The repository would be near the hreccia of the Solitario Canyon
fault zone, which the draft EA does not discount as a dissolution phenomenon.
Therefore, unless sufficient data are available to show that the fault is
not related to caldera collapse, it should be assumed that the fault is a
dissolution feature and the Yucca Mountain site should be considered as having
this potentially adverse condition.

-
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Response

The solubility of tuff in ground water is extreme.y low; furthermore, the
hypothesis that tha Solitario Canyon fault 1is a disso! .tion feature is not
credible, Any bre-cia sssociated with the fault zone i of tectoniec origin,
and there is no lugical reason to believe that the fa it is the result of
digsolution.

C.3.4.1.8 Tectonilcs

A number of commenters expressed concern that the DOE did not adequately
consider.ull information in determining numerical ratings for the postclosure -
guideline on tectonics. Among the lssues ralsed were "he treatment of
preexisting faults at the Deaf Smith site, the potential for diapirism in
general and salt sovement at the Gibson Dome as it relates to Davis Canyon,
and the level of tectonic activity at the Yucca Mountaln afte.

Issue S

One commenter wanted to know how preexisting faults at the Deaf Smith
site were treated in the comparative evaluation against the postclﬁsure
guideline on tectonics.

Response

The evaluation of tectonic and ignecus events 1g based on our
understanding of those processes during the Quaternary Period. Faults that
have been active during the Quaternary are more likely than older faults to be
active now and for the next 10,000 years. The Deaf Smith gite is different
from the Davis Canyon site because Quaternary faults have baen identified: near
Davis Canyon but not near Deaf Bmith. Thus, Deaf 8mith i6 more favoreble with
respect to Quaternary Faults. ' :

Issue

Some commenters asked why diapirism was not discuesed in the comparative
evaluation of sites, citing the Gibson Dome in Utah as a structure in which
salt movement continues today. : . St S

Response

Potentially adverse coudition 1 of the postclosure tectonics guldeline is
based on evidence of active tectonlc processes, including diapirism. Although
not explicitly diascussed in Chapter 7, diapirism was evaluated in the draft
EAp for the salt sites. As explained in Chapter & of the BAg, there is
evidence that diapirism has not been active at any of the three salt sites:
during the Quaternary Period.

In regard to the Gibaon Dome, the final EA for Davis Canyon explains
that some degree of salt flow has occurred within the evaporite unita near
the Davis Canyon site, but the area of the site generally contains relatively
undisturbed bedded salt.
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Issue

Several comments pertained to the level of ' .ctonic activity at the Yucca
Mountain sit: and the treatment of tectonics in #.te evaluation.

Responasa

The evaluation of sites against the postcl. sire guidellne on tectonics is
primarily concerned with the effects of tectonlc events on waste containment
and isolation. As stated 1n the draft EA, the ave 'lable data do not suggest
that tectonic cvents at Yucca Mountain, Davis Cany.a, and Hanford could both
glter the hydrologilc flow system and lead to radiocauclide releases after
repository closure, An accurate evaluatlion against the postciosure guideline
on tectonics includes not only an asasessment of the probabllities of events
but alse an assessment of whether an event could adverasely affect the
repository system.

In the final EA for the Yuecca Mountain site, the discussion of repository
performance has been expanded in Chapter & because the tectonlc activicy
varrants additional discussion. The revised discussion adds perspective to
1ssues on postclosure tectonics., It ineludes euch factors as ground-water
flux and travel time, waste-package lntegrity, the careful consideration
during repository development of recognizable faultas that appear to have
any possibility of movement, and the geochemical capabilitles of the site.
While many studies remain to be completed, particularly with respect to
probabilities, preliminary assegsments of system performance suggest that
tectonlc events are not likely to lead to radlenuclide releases in excess of
regulatory limits.

lague

One commenter argued that the DOE failed to identify or evaluate the
selamic risk at Yucca Mountain (as shown in a map of gelsmic risk produced by
the U.S. Geological Survey). The map clearly shows that Yucca Mountain ig in
a region of major selsmic risk. The seismic risk in thils region is much
higher, in fact, than that at any of the other sites.

RBEEOHBE

The draft EAs recognize that the tectonic hazard at the Yucca Mountain
site is higher than that for the other sites (page 7-116). Both the postclosure
and the preclosure rankings {pages 7-44 and 7-115) reflect this relative
comparison.

If the Yucca Mountailn alte is selected for characterization, site-specific
estimates of seiamic hazards will be made during characterization, In parallsl
with this, each site will be evaluated for the significance of tectonic hazarda
with respect to the total riak.
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C.3.4.1.9 WNatural resources

A number of commenters expressed concern that tie DOE dld not adequately
coneider all inf{~rmation in ranking the sites for ti. postclosure guideline
on natural regoucces. The 1ssues raised include the uvrraluation of future
resources and th: use of artificial markers as well +s specific comments
on resources 1% Deaf Smith, Davis Canyon, Hanford, ¢ ¢ Yucca Mountain.

Issue

One commentes pointed out that the resources of 'oday may not be the
resources people will seek In the distant future.

Response

The evaluation of uatural resources has been based on "reasonable
projections of value, scarcity, and technology,” as stated in the qualifying
condition of the guldeline, This statement is meant o reflect the NRC's 10
CFR Part 60, which states that the evaluation of the resource potential should
conslder whether economic extraction is currently feasible or potentielly
feasible during the foreseeable future. Thus the goal of natural-resource
asgeasment 1s to ensure an acceptably low likelihood of postcleosure human
activities that would be detrimental to waste containment or isolation.

This does not mean that the future development of a "new" resource can be
absolutely ruled out, but, on the basis of our present understanding, this
potential can be minimized. Furthermore, it 1s expected that permanent
markers and records will also reduce the potential for human interference
at the repository site.

Issue

One party commented that Chapter 7 of the draft EAs contalned no more
than a passing mention of artificlal markers and asked whether there are any
site-gpecific factors affecting the use of such markers.

Response

As stated in the qualifying condition for the postcleosure guldeline
on natural resources, in assessing the likelihood of postelosure intrusion,
the DOE will consider the estimated effectiveneas of permanent markers
and records. In evaluating the gites against the guidelines, the EAs
qualitatively considered the effectiveness of markers and records in
reducing the likelihood of human intrusion within the controlled area.

Isgue

One party said that the Hanford site has a potential for ground-water
resources and natural gas and should be disqualified for that reason.

Response

As discussed in the final EA for the Hanford site, the finding for
potentially adverse condition 1 has been changed from "not present™ to
“present” because of the po}ential uses of grouud-water resources and
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natural gas., 't should be noted, however, that although sourca beds (for
hydrocarbons) "y exist beneath the bagalt, present exploration activity has
not found adeq-ate evidence of significant concentrations of any mineral or
rock that is unique to the Hanford eslte. The geotnermal potential of the site
is congidered tionfavorable. The revised evaluatio: of the Hanford site is
based on the l,.test information on tha potential f.r hydrocarbon and other
resources. As the potential for resource extracti 'n is by nature speculative
and the use of permanent markers and records will :4gist in reducing the
likelihood of human Intrusion within the controll ¢ ares to very low values,
the Hanford site should not be disqualified hecausrc of the potential for
natural resourcea,

Issue

One commenter suggested that the EA for Davis {lanyou evaluate ground
water and the Colorade River as valuabla natural regoutrcea. Ancther commenter
noted that, although Chapter 7 suggests that only minor aquifers exiet above
the hoat rock gt Davig Canyen, the Cedar Mesa sands.one aquifer, which
overlies the host rock, is uged as a water supply for the Canyounlands
Natlonal Park.

Resources

As diecussed in the final EA for Davis Canyon, ground~water use In
the area and vicinity of the site ia minimal, Existing wells yleld small
quantitles of ground water from the Glen Canyon Group as well as the Cedar
Mesa and Cutler strataj however, theae wells are less than 400 feet deep.
As such, ground water is not expected to have an adverse effect on: the
ground-water flow system. Section 3.3.1.5 of the final EA discusses water
availability &and demand, including the amounts of water available from the
Colorado River in a Davis Canyon region. Because the Colorado River is too
far for its use to bs practical, it was not considered significant as a
potential rasource that would directly affect the Davis Canyon eite.

The commenter ig correct in notiog that the Cedar Mesa sandstone aquifer
supplies water for Canyonlandg; however, this aquifer is not highly productive’
at the Davis Canyon site. As summarized in Chapter 3 of the draft EA, this
aquifer produced only a few gallons per minute from its entire thickness at
well GD-1.

Issue

One party questioned the assessment of natural resources at Yucca .-
Mountain, saying that the mineral potential had been ineffectually evaluated.

Response

As digcussed in the final EA for the Yucce Mountain site, there are no
energy or mineral resources for which econamic extraction is feasible in the
foreseeable furure. The DOE does not agree that the mineral potential of the
site has been ineffectually evaluated. The evaluation 1s based on a review



of the literature, exploration and geologlec mapping by the U.S. Geologlcal
Survey, and geocl:amical analyses of cores and cuttings taken from boreholes at
and near Yucca Mountain,

C.3.4.1.10 Site ownership and control
Isgue

The draft EA states that there 1a no basis for 4 stinguishing among the
gites in terms of uite ownershlp and control at the bezinning of the
postclosure [2riod, and therefore ell sitee were ranked equally on this
guideline. One commenter asked why, 1f this is correct, land ownership is one
of the guidelines.

Response

The postclosure guideline on site ownership and control 1s included
in the siting guldelines to ensure consistency with the portion of NRC
regulations in 10 CFR Part 60 that addreeses the long-term contral of the
site by the DOE (10 CFR 60.121). In addition, this postclosure guideline is
distinguished from the preclosure guideline on site ownership and control in
two ways. First, the favorable condition for the preclosure guideliue refers
to the control of ".,.all surface and subsurface mineral and water rights by
the DOE,” whereas the favorable condition for the postclosure guldeline refers
to the "control of land and all esurface and subsurface rights by the DOE."
Second, the preclosure guideline is directed at the DOE's ability to control
access to the site during repository operation, under the requirements of
the system guideline for radiological safety. The postclosure guideline, in
contrast, is a part of the human-interference guideline (960.4-2-8), which is
intended to ensure that future generations will not compromise the integrity
of the repository. Thus, although the DOE does not believe that there is
currently a basis for discriminating among sites on the basis of postclogure
site ownership and control, the guideline servee a necessary function in the
slting process. : :

C.3.4.2 Comparison of sites on the basis of preclosure guidelines

The preclosure guidelines are divided into three groups, in order
of decreasing importance: (1) preclosure radiologlcal safety; (2)
socioeconomics, environment, and transportationj amd {(3) ease and cost
of siting, construction, operation, and closure. The issues raised in
commants on the evaluation of the sites against these guidelines are
summarized and addressed in this section.
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€.3.4,2,1 Preclosure radloleogical safety

The prec!ssure guidelines on radiological salety consist of four separate
guidelines: (1) population density and distribut’»n, (2) site ownerghip and
control, (3) neteorclogy, and (4) offsite install:c¢iong and operations.

C.3.4.2,1.1 Population density and distributios
Issue

Many commenters stated that the evaluation of the Hanford gite agalnst
the guideline on population density end distribution did not take into account
the approximately 12,000 workers that the DOE and its contractors currently
employ at the Hanford Site or the 3,500 of these 12,000 workers who work in
the vicinity of the potential repository site. These commenters stated that
the objective of the guideline is to protect the health and safety of both the
public and repository workers and that the evaluallon presented in the draft
EA ignored the safety of the Hanford workers. Seweral of these commenters
said that 1t is ridiculous to argue that the 3,500 Hanford workers in the
vicinity of the site are "not members of the general public" as the draft
EA states on page 7-57. Others insisted that the presence of these Hanford
workers constitutes a high daytime population density for the site.

Responsge

The DOE agreea that the 3,500 Hanford workers must be considered members
of the general public for the purposes of this evaluation. However, these
persons work in the general vicinity of the site and not, as the guldeline
condition atipulates, "within the projected site boundariea.™

lsgue

One commenter noted that the draft EA reported the population density
for the Hanford site as 43 persons per square mile and for the Richton Dome
site as 40 persons per square mile, but nonetheless the Hanford site received
a much higher score on this guideline than did the Richton Dome.

Response

The guideline on population density and distribution requires the DOE
to evaluate the remoteness of the site from highly populated areas in
addition to the population density of the general region of the site. While
the population density is similar for both sites, the controlled area of a
repository at the Richton Dome site would be adjacent to the town of Richton.

Issue
A few commenters stated that the evaluations of sites against the first
favocrable condition of the guldeline on population density and distribution

should consider transient populations. These commenters suggested that this
condition might affect the population density given for the Davis Canyon site.
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Response

Transient populations are explicitly consider:d by the first potentially
adverse condit.on, which addresses high residential, geasonal, or daytime
population densitles within the projected site bou-daries. Chapter 7 of the
final EA also iddresses such translent populationc as users of offroad
vehicles, These conslderstions do not significant.y affect the population
density for the Davis Canyon site,

C.3.4.2,1.7? Site ownership and control
Issue

Many commenters stated that the ranking of the Yucca Mountain and
the Davis Canycn sites~--both of which are on land o'med by the Federal
Government—— below the Richton Dome and Deaf Smith sites 1s indefenaible
and highly artificial, They insisted that to transfer land belonging to the
Federal Government is easier than obtaining private land. One person said
that persons who face the loss of their property will go through every legal
means possible to keep thelr land., Another pointed out that the acquisition
of private land is time consuming and expensive and that sffected landowners
have testified that they will not enter into voluntary leases or purchase-gell
agreements; this commenter claimed that even identifying all of the affected
owners of surfece and gubsurface rights will take time, given the large number
of owmers involved.

Two commenters noted that the Congressional action described as necessary
in the draft EA for the Yucca Mountain and Davis Canyon sites would not be
necesgary until the time, or aftar, Congress approves the site for a
repository, pursuant to Section 115 of the Act. They felt thet it was
ridiculous to argue that CQongress would override a State veto of a site
selection and then fail to expeditiously transfer land title to the DOE, All
of these commenters therefore recommended ranking the Yucca Mountain and the
Davis Canyon sites above the Richton Dome and the Deaf Smith sites because
they believe that the transfer of land between Federal agencles is easier than
obtaining private land.

One commenter stated that to obtain land at the Richton Dome site would
create major, negative, and highly dlsruptive impacts for innocent citizens
and thet these Iimpacts could be avoided at either the Yucca Mountain or the
Davis Canyon site. Another party suggested that the Richton Dome site should
be ranked below the Deaf Smith site because the privately owned land at Deaf
Smith is agricultural land, of which there is no shortage.

Response

The guideline addresses only the complexity of proceduras for acquiring
the needed land. The complexity of these procedures does not necessarily
reflect the value of the land or the associated social or economic impacts.
The DOE is aware of the socioceconomic impact of acquiring lands, especially
privately owned lands, and the socloeconomic aspects of land acquisition are
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considered under the socioeconomice guideline. For example, the DOE
recognizes that “he condemnation of privately owned lands could disrupt the
tives of displaced landowners.

lasue

One commenker recommended that the Richton Dome site be ranked last, just
helow the Deaf Smith site, because there are more i.a1lowners at Richton Dome
than at Deaf Smith.

Response

The DOE has not determined exactly how many landowners there are at the
Deaf Smitn and the Richton Dome sites. If one or both of these sites are
recommended for site characterization, the DOE will identify the affected
landowners as part of the formal land--acquisition prnceas.

€.3.4,2,1,3 Meteorology
Isgue

One commenter stated that it is not possible to manke a comparative
evaluation of the sites againat the meteorology guldeline, becausé of the lack
of data and inconslatencles in the types and quantitlea of data avallable for E
the various sites.

Responsge

The siting guldelines acknowledge that complete data would not be
avallable for all evaluations of the sltes agalnst the guidelines. The
guidelines provide for evaluating sites on the basis of availabie data. In
evaluating the sites againgt the meteorology guideline, the DOE used best
ectimates based on available data and conservative assumptions.

Issue

Several persons commented on populaticn considerations under the
guideline on meteorclogy. One commenter stated that the slas of offagite
populatione has not been appropriately consldered under the ranking.

Another noted that site comparisons would be facilitated if all EAs expressed
population density as "persons per square mile” rather than "population
densitles higher than average." Another commenter requested that the

workers employed at the Hanford Site be considered under this ;guideline.

Responge

The metecrology guideline is concerned primarily with meteorological
conditions and events that could affect the transport of radlocactive materisls
to pergone beyond the boundaries of the site. The characterlstics of offsite
populationg are considered separately under the guideline on populatlon density
and distribution, Meteorolegical information Is combined with information about
the population to evaluate the sites under the gystem guldeline for preclosure



radiological safwety. If in comparing the sites againgt the meteorology
guideline the D3I ueed population characteristics other than Lhose speclfied by
the guildeline (1.e., location and density relative to regional density), double
counting for population conditions would result.

The worlerg at the Hanford S5ite have bean cons!dA2red in determining the
regional popula‘'ion dengity and in the final EA arc specifically addressed under
the guldeline con population dengity and distributio .

lsgue

Some commenters noted that the draft EAs for th. Davis Canyon and the
Hanford sites were inconsistent in the evaluation of the first potentially
adverge condition of the meteorology guideline, and this inconsistency is
reflected in the comparative evaluations of Chapter 7. The draft EA for Davis
Canyon states that the town of Mcab, 33 miles downwind, is close enough for the
first potentially adverse condition to be present. However, the draft EA for
Hanford says that the downwind city of Richland 18 sufficiently far from
the site (22 miles) for the firgt potentially adveres condition to be not
present, Similarly, the Hanford site, which appears to have more stagnation
episodes than Davis Canyon, was ranked higher for dispersion conditionas.

Response

The EAs have been revised to take a consiatent approach on this
condition. They define 'prevailing meteorological conditiocue™ to mean the
most common annual average wind direction in any 22.5-degree sector and
consider nearby population centers to be within a radius of 50 miles from
the gite, unless 1t 1s possible to document that atmospheric dispersion is
sufficient to permit & smaller radius, Ags a result of thils approach, the
final EAs for bLoth the Davis Canyon and the Hanford sites consider this
potentially adverse condition to be present. :

Isgue

The Hanford site is not considered to have the second potentiaslly adverse
condition, which pertalns to extreme weather, although Chapter 3 of the EA
shows that part of the site would be inundated by the probable maximum flood
and that the area has experienced a maximum snowfall of 24.5 inches.

Response

The second potentially adverse condition refers to the historical
frequency of extreme weather. The probable maximum flood is a statistical
worat—-case flood, The DOE considers the 100-year flood to be an appropriately
gevere flood for this . condition. The record snowfall occurred in 1916 and is
not consldered representative of recurrent conditions in the area.of the site.

EE A
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C.3.4,2,1,4 Offite installations and operations
Issue

One person asked the DOE to explain how two si: :s with the same number of
deleteriopus con’itions can have different utility wi.luzs. Another commenter
suggested that <he Hanford site be disqualified und -~ this guldeline because
of conflict with nearby atomlc-energy defense activ.‘ties or, i1f it can be

demonstrated that the conflict 1s not lrreconcilatlc, that the ranking of the
gite be significantly lowered.

Response

Section 6.2.1.5 of the EA for the Hanford site demonatrates that there
will be no irreconcilable conflict between a repositery and nearby
atomic-energy defense activities.

Issue

One party asked the DOE to identify the other nuclear installations that
contribute to radioactive releases in the area of the Davis Canyon site,.

Response

The contributing facilitles are three uranium mines. They are discussed
in Section 7.3,1.1.4 of the draft EA for the Davis Canyon site. : -

¢.3.4.2.2 Environment, socloeconomics, and tranaportation

This group of preclosure guldelinea consists of separate guidelinds on - -
{1} environmental quality, (2) aocioeconomic impacts, and (3) transportaticn.

C.3.4.2.2.1 Environmental quality

Isgue

A commenter requested that the gltes be compared on the basls of their
relative risk to water resources.

Response

The final EAs contain an evaluation of compliance with the ground-water
protection requirements of the final EPA standards, 40 CFR Part 191 (EPA,
1985). These standards require that the repository may not cause the
radionuclide concentrations in "a special source of ground water" to
exceed specified limits for 1,000 years after waste emplacement.

The presence of sources of ground water sultable for crop irrigation or
human consumption without treatment is potentially adverse condition 2 of the
postcloaure guideline on geohydrology. The comparative evaluation of pitea
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did include this condition (see Sections C.3.4.1.2 and C.5.1 for comments on
geohydrology). :n addition, the comparative evaluation incluled in the
disqualifying co-w.ditdion for the preclosure guideline on socioceronomic impacts
pertaine to glgnificant effects on the quantity or tre quality of water from
major water supp'les (see Sections C,3.4.2,2 and C.7.4),

Issue

One commenter contended that the EA for the basi:lt (Hanford) site should
acknowledge the presence of potentially adverse cor j..tions regarding (1)
projected major cnnflicts with environmental requiiirents and (2) gignificant
adverse environmestal impacts that cannot be avoided »r mitigated., This
contention was based on claims of uncontained hazardouns materials and
controveray over the diacharges of radiocactive materisls from DOE facilities
at Hanford.

Regponse

The guideline on environmental quality is concerned with signifivant
adverse enviroumental impacts at the repository site. It does not address
the effects of unrelated activities.

Igaue

One commenter stated that the DOE has not done the work to determine
whether or not gignificant Yakima Indian cultural or religious resources would
be adversely affected, especially in light of previous effects on Gable
Mountain. He felt that the fifth potentially adverse condition should be
conaildered present at the Hanford site.

Response

Parts of Gable Mountain have been examined by a reconailssance-level study
that identified Gable Mountain and Gable Butte as having religious
significance to local Indian groupa. The DOE maintains that site
characterization and repository development can be performed at the Hanford
site without exerting any significant adverse efféects on any significant.
Native Amerlcan religious or culturai resources.

lasue

One person felt that the ranking of the Richton gite should be lowered
because environmental impacts would be experienced by the persons living at
the site.

Regponse

The nearnesa of the town of Richton hase been given due consideration in
the evaluation of that site againat the guideline on population density and
distribution (see Bectione C.3.4.2.1 and C.6.1 for comments on that guideline),
To consider the population of Richton in evaluations against the guideline on
environmental quality would result in double counting.
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Igsue

Several c.mmenters sald that greater emphagis should be placed on the
proximity of ti:e Davis Canyon site to the Canyonlanis Naticnal Park.

Response

The guideline on environmental quality callsg -ir an assessment of effects
on sny national parks and of irreconcilable conflicts with a park. The final
EA for the Davis Canyon slte presents such an eva vution for the Canyonlands
National Parki the evaluation uses criteria develip:d by the National FPark
Service to test for irreconcllable confilcts. {Bee also Sectiona (.3.3 and
c.7.1.} :

Isgue

One person sald that the comparative evaluations should consider the
uncertainties about the ability of the Deaf Smith snite to comply with the
requiremantg of the Texas Mine Shaft Act,

Response

The DOE acknowledges that uncertainties about compliance with environmental
requirements should be considered in the comparative evaluation. The evaluation
of the Deaf Smith:aike has been revised to address the uncertainty about
compliance with the Texas Mine Shaft Act.

Issue

One commenter asked whether the DOE will guarantee protection of the
Ogallala aquifer or, if not, how the DOE proposes to mitigate any releases.
into the Ogallala,

Respanse

It 1s the DOE!s:pogition that the quality of the environment. at .the Deaf
Smith site can be ‘adagquately protected. Sections 4.2.1.4 and 5.2.2 of the-,
Deaf Smith EA address protection of the Ogallala aquifer.

Isgue

Several issues were raised about the Davis Canyon site. One commenter
ptated that air—-quality impacts are double counted, being considered both
under the envirommental quality and the meteoralogy guidelines. Several
commenters questioned the DOE's ability to determine the presence of an
irreconcilable conflict with the Canyonlands National Park, since it appears
that the DOE 1s not fully aware of the Park’'s designated uses. A commenter
felt that, since neither favorable condition i1s pregent, the Davis Canyon site
should posgess both corresponding potentially adverse conditions. A commenter
agreed that the s{te has the third potentially adverse condition, but beligves
it ghould have the fourth as well, It was noted by one commenter that the
Davis Canyon site digcussion should include the possibllity of critical
habitat. A commenter noted that the findings for the Davis Canyon site under

C:3-60

a N " 1/ « i1 A D T



the first and tie third disqualifying conditions were based ¢n ingufficilent
data and quest! ned the statement that repository-related activities will be
conducted withls the park,

Responge

The only cvaluation of air-quality impacte occnry under the environmental
quality guideline., The meteorology guideline Is ¢ wcerned primarily with
radiological safety; it addresses only those meteo. iogical conditions and
phenomena that affect the transport of radloactiv: waterial to offsite areas.

The DOE has expanded the evaluation of Canyounl nds National Park and
poegible inpacts throughout Sectlons 4.2 and 5.2, wi.th summaries presented in
Sections 4.4.1 and 5.5.1. Tha results of the evaluations show that there will
be no irreconcilable conflict with the uses of the oark,

The guideline did not intend for the pairs of first and second conditions
to be recliprocal. Each pair delinestes a possible range for that condition.
Therefore it is possible to not have elther condition. For example, on the
second get the favorable condition is not present because it cannot be
projected that impacts will be mitigated to ilnsignificant levels. The
corresponding potentially adverse condition is not present, however, because
it is projected that significant impacts can be mitigated to acgceptable levels.

Becausa of potential effects on the Newaspaper Rock State Historical
Monument, the evaluation of the Davis Canyen site was revisad to state that
the fourth potentially adverse condition is present. - A summary of possible
critical habitats was added to the comparative evaluation, but the finding for
the sixth potentially adverse condition was not changed.

The evaluation of potential effecta on the Canyonlands National Park huas
been revised gnd expanded, but the finding that the site is not diqualifled
{see Section 6.2,1.6.4) was not changed. It remains the DOE's pogition that
no repository~related activities will need to be conducted in the Park.

The DOE conaiders the revised comparative evaluation to place an
appropriate emphasis on the proximity of the Davis Canyon site to Canyonlandsg
National Park. Thia evalustion {s supported by Sections &4.4.1 and 5.5.1,
which have been added to the EA for the Davis Canyon site.

. Lol
C.3.4.2.2.2 BSocdoeconomic impacts
Iasue
One commenter stated that, in evaluating the sites an:FederaL'land,
acceptance by the local population at present should not be waighted tpo

highly because the acceptance must pergist for 1,000 to 10,000 .yeazs.
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Response

Acceptanse by the local population is not directly considered in the
comparative ealuation of sites because it 1s not included in the siting
guidelines. TMublic acceptance, however, may affec: the degree of conflick
between old and new residents and can be used as i1 indicator of social
impacta. In this light, the DOE doesa conaslder pu.lic acceptance as a
contributing actor to the potential for social 1. jacts, The long duration
of the repository 1s acknowledged by the siting ,'u delines, which aassign
primary importance to postclosure conditions.

Is8ue

One commenter expressed coucern over the choiva of Hanford as a site for
characterization, saying that whether a repository would help to "stabilize
general economic conditions™ is not as important as the long-term safety of
the gsite. The commenter stated that the Columbia River, which borders on the
Hanford Site, is used for irrigation and that sfte characterization at Hanford
could adversely affect the agricultural aconomies of the States of Washington
and Oregon,

Respaonse

In order to be considered for a repository, a site must meet the
qualifying conditions of all the siting guldeliwes. Fallure to meet even
one condition will disqualify the site. The objective of the guidelines is to
ensure that any site selecrad for a repository will meet all the regulatory
requirements for the protection of the health and safety of the public and the
quality of the enviromment, The ability to meet these requirements will have
to be demonstrated to the satiefaction of the Nuclear Regulatory Commission,
which will issue the authorization to conatruct the repository.

The DOE does not expect that site characterization for the Hanford site
would adverssly affect agriculture in the State of Washington or Oregon.
S8ince nc radioactive waste would be accepted at the site during this phase,
there is no potential for radicactivirty to enter the Columbia River through
ground-water seepago.

Issue

One commenter suggested that the comparative evaluation of the Deaf Smith
and the Richton sites agalnst the guldeline on socioceconomic impacts should
rank Richton lower. This commenter stated that Deaf Smith’s ranking was based
on impacts to agriculture, but that we currently have more agricultural land
in production than needed. Another commenter suggested that ranking the Deaf
Smith site higher than Davis Canyon on socloeconomic impacts was arbitrary
because the discussion states that in-migration requiring mitigation will
occur at both sites and that effects on agriculture, a major sector of the
economy of Deaf Smith County, are possible. Two commenters objmscted that the
DOE had failed to consider any of the most important socioeconomic impacts.
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Response

Chapter 7 of the tfinal EAs presents a revised discussion ¢f the
comparative evali ation against the socioeconomica gul:leline, including
the reasons the Pichton Dome site is believed to be s.ightly more favorable
in terms of sociceconomic impacts than the Deaf Smith site and why 1t is
expected that souioeconomic impacts would be most s¢.ave at the Davia Canyon
gite. For example, ChapLer 7 explains why the potencial for effects on
community services is greater at the Richton Dome a’'te than at the Deaf Smith
gite and why in-migratiomn would exert more severs e.f=cts at Davis Canyon
site than at Deaf 3mith. Chapter 7 also discusses th agricultural industry
near the Deaf Smith site as an important primary sectur of the economy that
supports significant employment and business sales. The DOE does not believe
that the svaluation of potential sociceconomic impacis at the Deaf Smith site
can be based on the amount of agricultural land in production in the United
States.

The guideline on socioeconomics addregses the meat significant impsacts
that may be induced by a repository. The favorable and potentially :adverse
conditiong of that guideline were widely reviewed by the Statea, afifected
Indian Tribes, Federal agencies, and the public during the consultation
process for the guidelines, :

Issue

Many commenters objected that the 1980 data presented in the draft EA for
the Dgvis Canyon site are out of date and lead to a misreprasentation of the
potential socioeconomic impacts of locating a repository in the area. Ome
conmenter ststed that housing is avallable in the area, the vacancy rate being
15 to 20 percent. Other personse said that the current unemployment rate
reported by the Utah Department of Unemployment Security is 23 percent whereas
the draft EA reports 7 percent, Another commenter noted that the area has an
abundance of water to sell and that the sewage-treatment plant was bullt to
accommodate an increase In populations, but the area has recently experienced
a decrease in population. Similarly, several other parties noted that,
whereas in 1980 the area's population was booming, the area 1s losing
population. Others explained that Grand and San Juan Countles had experience
in handling "boom" conditions and had successfully hsndled two uranium and one
0il boom. Many commenters pointed ocut that the testimony at the public
hearings in Utah and Texas showed that some residents of southeastern Utah
feel that the sociceconomic impacts would be both favorable and manageable,
while the residents of the Texse Panhandle believe that the socloeconomic
impacts on the town of Vega and the general agricultural economy would be
dramatic and severe. All of these commenters, therefore, suggested that the
Davis Canyon site should be ranked higher on the socioceconomice guideline and
at least above the Deaf Smith aite.

Response

Having considered and evaluated the comments and the information included
in them, the DOE has revised the discussion of milling operations in the area
of the Davis Canyon gite., The recent suspension of mining and milling
operations in the area has caused local socioeconomic conditions to change,
with currently greater hqusipg availability, higher unemployment rates, lower
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school enrollmeats, lower per caplta incomes, and greater out-migration.
Section 3.6 of the EA for Davis Canyon has been updated in regard to
information on nousing, personal income, unempleyment rates, wschool
enrcllment, an? the total population,

The DOE, however, does not belleve that the D: vis Canyon site should
be considered wwore favorable than the Deaf Bmith e ‘e for socioeconomics.
Davis Canyon is still the only site whare the analy«ls predlcts significant
repogitory~related impacts on community services, hiusing supply, and local
government agenclies in the affected area (see the a-aluations of the aites
againat the firs> favorable and the firat peotential:.y adverse conditions of
the socioeconomics guideline}.

Iague

One commenter asked the DOE to clarify the first full paragraph on
page 7-84. This paragraph, which discusses potentially adverse conditlons
for socioceconomics, atates that “at Davis Canyon, w.ter requirements are also
not expected to adversely affect future developmenti however, this judgment
is preliminary, as there is aome uncertainty about potential short-term
disruption of the area water supply during repository conatruction at this
site.” The commenter asked whether this statement implied disruptions of
ground water at the site,

Response

The statement does not Imply disruptions of ground-water systems at the
gsite, The judgment is preliminary because it depends ou the completion of two
new reservelrs In the Blanding and Monticello areas, The San Juan Planning
Council expects to build these two new reservoirs to take care of economic
development needs and is willing to sell or lease part of its appropriations.

Isgue

One commenter asked how the repository's effect on the High Plains
aquifer in Texas would change if farmers move to dry-land crops or significant .
reductions i1 water use.

Response

Trends toward dry-farming could make the relative impact of withdrawing
water for repository-related uses mué¢h more severe:. The final EA does
consider this trend and the potential for relatively more nevare effects
on water rights ae well as consequent effects on future development near
the -Deaf Smith site. : :

Isgue

Cne commenter recommended that the DOE use the disqualifying condition
for the socloeconomics guideline to diaqualify the Deaf Bmith site; this
disqualifying condition pertalins to adverse impacts on water quality or
quantity. The same commenter stated that, even 1f the DOE proceeded -to
rank the five nominated aites. it should not rank the Deaf: Smith gite as
a preferred site, : . .
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Response

Because the JOE can mitigate or compensate for the adverse impacts on
water quality anc quantity, the Deaf Smith site 1s noi disqualified on the
basis of the socipeconomics guideline, The need to #«2quire water rights that
could affect futbire development In the area was cons jered in the comparative
evaluation of thy five nominated sites against the s :iosconomics guildeline.
The selection of preferred sites, however, depends on a comparative evaluation
of the nominated sites against all of the siting guv d«lines.

C.3.4.2.2.3 Transportation
Isgue

Several commenters stated that certain factors were not adequately
accounted for in the relative ranking of the sites. Jxamples of such factors
are cost, the emergency-response capabilities of affected States, and weather
hazards. One commenter alleged that only distance wasd conslderad.

Response

All of the factors in the transportation guideline were congidered
during the comparative evaluation of gites. These factors include, but are
not limited to, those mentioned by the commenters; cost, emergency-response
capabilities, weather hazards, and distance. The evaluations of the favorable
and potentially adverse conditione for each site in Section 6.2.1.8 of the
final EAs diacuss the lonformstlon used to reach the findings on the guideline
conditiona.

Igsue

Commenters noted that the draft EAs do not state what weight was given to
the various conditions of the transportatlon guldeline. Ik was alao suggested
that certain favorable conditions, such as cost and rink, should be welghted
more heavily than others. These commenters contended that the DOE had stated
publicly that national cost and risk would he weighted at half the total
transportation ranking, but no asimilar atatement is contained in published
documents. oo

Response

The DOE agrees that natlonal ceost and risk should be weighted more
heavily than the other factors in the transportation guideline. In the draft
EA, the DOE considered national cost and risk (favorable condition 5 of the
transportation guideline) to be welghted at 50 percent of the total importance
of that guideline. A detailed explanation of the procese used to evaluate
the tranpportation conditions of the nominated sites for recommendation is
contalned in the multiattribute utility analysis of the nowmlnated sites.
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Issue

Several +ommenters expressed disagreement wit; the finding made by the
DCE on the trunsportation~guldeline conditions., ““ey felt that, on the
basis of the cata presented, several of the findii;.: for the favorable and
petentially a’verse conditions were unjustified. imne commenter qukaticned
that only the Richtan site received a finding of ' wesent'” on favorable
condition % {national coast and risk}, and not De~f Smith and Davis Canyon as
well. Also noted were inconslstentcies in the di to for the variaus sites.

Response

Several of the findings far the favorable and potentially adverse
conditions of the transportation guideline have bewn revised in the final
EAs., These revisions are based on responses to public comments, additional
data, and additional analyses. To ensure consistency among the sites for the
guideline~condition findings, a common set of criteria was applied. The DOE
believes that all the findings reported under the transportation guldelime in
the final EAs are valld at this stage of the site-~selection process. The
rationale for each finding for each condition 1s presented in Section 6§.2.1.8
of the final EAs.

Some of the favorable and potentially adverse conditions require a
comparigson among sites, and hence only one site can recelve a finding of
"present.' These conditions are so noted in Section 6.2.1.8 of the final
EAs, For example, favorable condition 5 contains the phrase "“which are
significantly lower than those for comparable siting options™; for this
condition, only one site--the site with the lowest costs and risks--can
recelve the finding of "pregent,” It should be noted, however, that in the
comparative evaluation of sites all available data for each site for each
guideline condition were considered.

C.3.4.2.3 Easge and cost of siting, coustruction, and closure
Issue

A conmenter questioned why the DOE did not rank the gites with respect to
the system guldeline on the ease and cost of siting, construction, operation,: -
and closure. The commenter argued that a "“ballpark" figure would be useful
and implied that the DOE avoided this because the result would be unfavorable
to the Hanford site.

Response

As explained in this appendix and in the EAs, only preliminary
assessments of performance against the system guidelines are possible at
present (i.e., before site characterization), and the DOE feels that the
results of such preliminary assessments would be inappropriate as bases .
for site-selection decilsions.
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Issue

Another commenter pointed out that the way the: the EAs report costs
makes ranking thne sites on thils basis difflcult. 7 e use of reference
cases does not allow the site-specific constructior und lifetime costs to De
considered, Tr2 commenter was critical of the DOE'+ estimates of uncertainty,
peinting out that cost overruns on some nuclear pr.. 'ects heve exceeded 100
percent.

Response

The co.t estimates in the EAs were based on the estimates of the
total-system lifecycle costs that the DOE prepares snnually each year for
submittal to Congress as part of the fee-adequacy report., The repository
is not comparable to nuclear power plants, some of which have indeed
experienced large coat overruns. Furthermore, the DOE is financially
accountahble to Zongress, and the expenditures of ths repoaitory program
are audited by the Genaeral Accounting 0ffice.

C.3.4,2,3.1 Surface characteristics
Isgue

Some commentere felt that the interpretation of the potentially adverse
conditlon of the guideline on surface characterigtics was Inconsistent in the
varicus EAs and that the sites that are subject to potential flooding were
not evaluated equitably: the Hanford, Yucca Mountain, and Richton sites were
given credit for flood protection through engineering measures, whereas the
Davis Canyon, Lavender, Cypress Creek, and Vacherie sites were not given
credit for flood protection.

Responsge

The DOE has decided that flood protection through engineering measures
cammot be considered in evaluations against the potentially adverse condition
of this guildeline because by allowing credit for such flood protection the
DOE would eliminate a discriminating condition for this guideline. As a
result, the Hanford, Yucca Mountain, and Richton sites were given a finding .
of "present” for thils condition.

{ssue

Some commenters pointed out that the Davis Canyon site was penalized in
two guidelines {transportation and surface characteristics) for the rugged
terrain that would be traversed by the access road and railroad. This penalty

could be avoided by locating the surface facilities eastward in the flats away
from the cliffs.

Regponse

Each site must be evaluated against every guideline regardless of any
apparent duplication of penalties for site conditions. The Davis Canyon site
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contalne rugge . terrain; therefore, the favorable ctondition is not present.
If the slte 1a characterized, the plana for the layout of the asurface
facilitles could be changed.

0.3.4,2.3.2 Rock characteriastics
1ssue

One commentur asked why the Hanford site was rsaked lower on preclosure
rock charac:aristics than the Deaf 8Smith and the Yucca Mountain sites.

Responfe

Since more exploration activity hag occurred at the Hanford site than at
the other sites, more data have been collected. Sowe of these data indicate
that there are more conditions posing potential problems at this slte than at
the other sitea. The conditiona underground will not be adequately sampled
until exploratory shafts have been sunk and underground excavationa have been
made at all sites.

lggue
One commenter asked whather a change In the buffer zone at Richton could

change the degree of flexibility availaple at Richton and even requlre the use
of a two-level design.

Response

Chapter & of the EA for the Richton Dome site has been revised to
identify the assumptions and measurements made in claiming sufficient
flexibility in preclosure rock characteristics. Several changes (not just
the size of the buffer zone) could require the use of a two-level design
at the Richton site.

Issue

Opne commenter questioned the Hanford site’s being given a finding of 'not
present” for potentially adverse conditlons 2 and 3. :

Response

Chapter 6 of the EA for the Hanford site has been rev1sed to explain the
basis for these findings. :

Issue
One commenter took issue with the small difference iIn rating between the

Deaf Smith and the Davis Canyon sites for both preclosure flexibility and for
ease of operation,
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Response

Flexibility is on:y one of eight condltions considergd in evaluating the
gltes on preclogure r¢:k characteristics,

Issue

One commenter fell that the potential for high-press. e water inflow in
regions of fractured rock will require "innovative engim e 'Ing" and incur high
costs at the Hanford site.

Responge

The measvres that would be required to mitigate theaw conditions are
routinely used in mining. They are sxplained 1n Bection £.3.3.2.6 of the
final EA for Hanford. :

C.3.4.2.3.3 Hydrology
Issue

Several commenters questioned the appropriateness of the relative
ranking of the five sites on the preclosure guldeline on hydrology. One
comment noted that the importance of the complexity of ground~water—control
measures should not be equated with the potential for flooding or the
availability of water. Another stated that the potentially adverse condition
of ground-water conditions requiring complex engineering measures that are
heyond reasonably available technology is present at Hanford, and therefore
this site should be disqualified or heavily penalized in the relative
ranking. A few commentg stated that the relative rankings of Deaf Smith
and Hanford were too favorable and should not be equal to thoge of Davis
Canyon and Richton.

Response

As explained in Chapter 7 of the final EAs, the complexity of
ground-water-control meagures is indeed considered more important than
the potential for flooding and the availahility of water. The DOE does
not agree, however, that the potentially adverse condition for the
hydrology guideline is present at the Hanford site. The design features
and construction techniques that would be used to minimize ground-water inflow
into shafts and drifts at the Hanford site are based on mining experience
under saturated conditions. The range of ground-water Inflow conditions
that are expected at Hanford can be accommodated with conventiomal design and
construction methods; requirements for engineering measures beyond reasonably
available technology are not expected. However, the relative complexity of
ground-water—control measures at Hanford, as compared with the other sites.
wag taken into account. : : .
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Isgue

One commeniar noted that the Davis Canyon site «as not correctly
ranked on the h.4rology guideline. Davis Canyon hai enough flat land above
the floodplain {er construction and, unlike the oth:r salt sites, has no large
aquifers that riquire freezing for shaft sinking,

Response

The DOE agrees that, unlike. the other two sall :ites, the Davie Canyon
site has no aquifors that require freezing for shaft sinking because only
minor aquifers are pregent above the host rock. This favorable attribute
was considered in the comparative evaluation of sites against the hydrology
guideline. However, the location of the surface facilities of the repository
is dictated by the need to mitigate visual aesthetic impacts to an acceptable
level. Therefore, the DOE does not have the option of to locating a
repository at the Davis Canyon site on flat land above the floodplain.

Igssue

One commenter felt that the finding for favorable conditlon 3, the
availability of water required for repository construction, operation, and
closure, should be changed to 'not present"™ for the Davis Canyon site. The
estimated water requirements for the project do not include the water
needed for mitigation measures, such as site revegetation and water sprays
to suppress dust. Moreover, purchasing existing water rights would foraclose
uses dependent on existing water rights and would adversely affect new
development in the area.

Response

The DOE has revised the table on repository characteristics in
Chapter 5 of the final EA for the Davis Canyon site to clarify the
water-resource requirements feor the repository. The DOE acknowledges
thet withdrawal from the Colorado River, if this resource is used, would
contribute to the increasing demand on the region's sparse water resources.

Issue

One commenter asked what preliminary data indicate that at the Deaf Smith
slte adequate quantities of water can be obtained from the Dockum Group.

Response

Well yields in the vicinity of the Deaf Smith site are in the range of
400 to 900 gallons per minute.

Isgue
One comment noted that Yucca Mountain is not as favorable as the text

suggests and that the difference between Yucca Mountain and the other sites is
not substantial.
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Response

With respect > the Yucca Mountailn site, the ablliity to locete the
repository in the vasaturated zone, where minimal measw:es for ground-water
control will be required, minimal potential for floodir-, and an ample supply
of water at the site for repository siting, constructi¢sn, operation, and
closure are favorsrle for this site. It ig not clear *-rcm the comment what
features of the Yusca Mountain gite were conaldered ad :rse by the commenter
with respect to the favorable ranking on the hydrologw juideline.

C.3.4.2.3,4 Te:tonics
Isaue

A number of commenters expressed concern that the DOE has not adequately
considered all infcrmation in ranking sites on the preclosure guideline on:
tectonles.

Reaponse

The comparative evaluations of sites in the draft EAs were based on the
information available for the qualifying, favorable, and potentially adverae
conditlons as they Influence the potential for ground motion and fault
digplacement. The final EAs more explicitly digcuss the expected effects
of earthquake ground motion and fault displacement for each site3 the
dlscusaicon is based on the evaluatione.

Isgue

Some parties questioned the evaluation of the Yucca Mountain site,
particularly with reapect to the potential effects of nearby faults and
in-gity gtress, the derivation of ground-motion estimates, and the potential
use of NRC criteria for nuclear reactors {10 CFR Part 100, Appendix A).

Response

As discussed In Chapter 7 of the final EA, there are uncertaintiesg
about potential ground motion and the time of the last movement on faults
near the site. However, these uncertainties are not so large asg to preclude
the findings that must be made at this stage of the site-gselection process.
The data needed for higher-level findings will be collected during aite
characterization.

The NRC has sald that (see page 103 of the NRC comments on the draft EA
for Yucca Mountain) "at the present time, it 1g premature to state that the
deeign requirements for nuclear power plants are the game as those required
for a waste repository. The DOE should consider statimg at this time that
the design requirements of structures important toc safety will comply with
10 CFR 60 and appropriate EPA regulations.'” The DOE agrees and has never
intended or stated that reactor criteria would or should be used. The DQE is
developing an approach to determining the appropriate earthquake inputs for
repository design. An annotated outline of this approach was sent to the NRC
for comment on June 20, 1985,
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No quan:itative statements about earthquake probability and magnitude
can be made at present on the basis of stress data. In deriving estimates of
potential grou.:d motion for Yucca Mountaln, the DOF did not ignore the nearby
faultms, but di~ not explicitly conslder each fault because the magnitude and
the probabilivv of earthquakes on these are not kr:>sm. The DOE’ 5 judgments
are based on the data base for strong ground motio: sand on the type and levels
of ground moticn that other facilities have been ¢:signed for.

C.3.4.3 Declision methaod

The method used to identify the preferred sites for recommendation,
described iu Section 7.4 and Appendix B of the draft EAs, elicited many
commente. As slready mentioned in the introduction to Section C€.3.4, the DOE,
in respronse to these comments, developed a more formal decision-aiding
methodology that was raeviewed by the National Academy of Sciences. A detailed
description of this methodology is presented in the multiattribute utility
analysis of the nominated sites, which also showe how the methodology wae
applied in terms of the siting guidelines, Thug, comments on the methodology
applied in the draft EAs, the process used for identifying preferred sites,
and the choice of preferred sites are not addressed herej only summaries of
the various issues that were ralsed In these comments are pregented in order
to show the concerns of the commenters.

Among the comments was an objection to the statemant in Section 7.1.2 of
the draft EAs that "disgqualifying conditlons did not enter directly into the
comparison of sites,” This happened because the disgualifying conditions
¢ould not be used to discriminate between sites. Each of the potentially
acceptable sites was evaluated agalnst the disqualifying conditions {see
Section 2.3 of the EAs), and no disgqualifying conditlons were found at any
site., Had a disqualifying condition been found at any site, that gite would
have been removed from further consideration and would not have included in
the evaluations of Chapter 7.

Many commenters said that the importance of individual guldelines in a
group of guldelines should not be equal, and some suggested specific
guldelines that should be considered more important than cthers in the same
group. Some suggested that the importance of specific guldance should wvary
from site to site. These suggestions contradict the provisions of the
implementation guidelines, which specify the relative lmportance to be
assigned to each group of guldelines and state that, within a group, all
guidelines are of equal importance.

The 1gsues that were raised in the comments on the decision method are
gummarized below.

¢ The evaluation process described in Chapter 7 of the draft EAB is
arbitrary and- confuaing.

&  There is little correlation between the findings reported in Chapter
6 and the rankings in Chapter 7.
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The methodology is ungatisfactory, Inadequate, undocumented, and
blaged. %ue averaging and the pailrwise comparison methode are not
satiafactevy because the apread 1n rankings i¢ artificially
determiner) the utility estimation methnd can e valid for
comparisons against the preclosure guidelines Hut is not adequate for
assessing postclosure performance,

Aggregation procedures are valid only if the _iidelines are complete
and not redundant, but some guidelines are r»d.ndant (i.e.,
population is considered in the guldelines o osopulatlon density and
digtribution, meteorology, environmental quali y, sociogconomics, and
transportatien).

.The aggregation of rankings compounds the subiectivity of the
application of the guidelines,

Alternative decision methodologies might result in the identification
of differunt gites as preferred for characterization,

The methodology of compariason should be highlighted as a atandﬁﬁlone
issue.

A sensitivity analysis should be performed and documented.

The DOE should find a site adequate under the postclosure guiﬁelines
before consldering its rank under preclosure guidelines.

The aggregate ranking does not consider interactions among major
factors.

The weighting umsed for the varicus conditions of each guideline ia
not explained; hence the basis for the score on each guideline is not
clear and cannot be replicated. Furthermore, if all conditions are
of equal weight, then any one condition is not very impocrtant.

The weighting of the postclosure guidelines with respect Lo the
preclosure guidelinos is too low and not justified.

Because three postclosure guidelines cannot be used to discriminate
among sites {climatic changes, erosion, and site ownership and
control), the inclusion of these guldelines in the aggregate rankings
reduces the weight assigned to the other postclosure guidelineas.

The weighting of 35:33:32 for the three groups of preclosure
guidelines assignes similar weights to the three groups, contradicting
the requirement of the implementation guidelines that the three
groups be assigned a specified order of importance,

Because the weighting was adopted without rulemaking proceedings, its
use violates the public participation and rulemaking requirements of

the Act, the DOE Organization Act, and the Administrative Procedures
Act. P : . . _
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® Because :'he application of the methodology is contingent on the
profass:.mal qualification and experience of the members of the
evaluation team, the DOE should provide such information about every
team memuar.

The DOE car-fully considered these issues in th: development and
application of tlhe decision-aiding methodology.

C.3.4.4 Miscellanaous comments on the nomination aii recommendation process

The DOE received many comments that addressed various aspects of the
process of gite nomination and recommendation and th: resulte reported in
Chapter 7 of the draft EAs. Many of these comments spproved of the sites
identified as preferred for recommendationj one party submitted sn independent
evaluation that aupported the cholce of sites reported in Section 7.4. Many
other commenters, however, disagread with the sites identified as preferred.
As already explained, the DOE developed a formal decieion-aiding methodology
for the ranking of sites. The results will be presented in the multiattribute
utility analyeis of the nominated sites and the recommendation of candidate
sites, which are being issued separately.

Summarized and answered below are various other 1ssues raised in comments
on the nomination and recommendation process.

Iggue

Some commenters said that four of the potentially acceptable sites should
not have been excluded from the comparative evaluaticn in Chapter 7 because
the exclusion of the four sites might have altered the outcome of the site
rankings. BSome parties also asked what happens to the four potentially
acceptable sites that were not evaluated in Chapter 7.

Response

Section 112(b)(1)(E) of the Act requires each EA to include a reasonable
comparative evaluation of the nominated site against the other sites and
locations that have been considered. The siting guidelines {Section
960.3-2-2-3) require that the nominated site be evaluated against all other
such sites. In this context '"such sites" has been taken to mean other
nominated eites. Therefore the comparative evaluation of sites against the
guidelines conseiders the five sites proposed for nomination.

Tt is not true that the four remaining site have been excluded from a
comparative evaluation againet other potentially acceptable sites. As
specified by the giting guidelines (Section 960.3-2-2-1), the selection of the
praeferred site in each geohydrologic setting that containg multiple sites was
based on a comparative evaluation of the altes in that basin (see Section 2.4
of the EAs for the Davis Canyon, Deaf Smith, and Richton Dome sites).

The four sites not evaluated in Chapter 7 are not being recommended for
characterization. They could, however, be considered again in the first-
repcsltory program if none of the characterlzed sltes is accepted for
repository development. They could also be consldered in the second-
repository program.
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Issue

Commenters sta-ed that the DOE should use the guldelines that do not
require site characterization in selecting the preferredt sites for
characterization becpuse the data are more available and wore reliable. If
this approach had been used, the rankings of the salt s.ies would have been
different.

Response

The Act, in Section 112{b}{E){i)}, requires that the sites be evaluated
against all of the siting gulideiines. Furthermore, many of the guidelines
that require data from site characterization for the demenstration of _
compliance pertain to postelosure conditions that would affect the long~tarm
safety of the repository.

Issue

A commenter applaudcd the DOE's use of conservative assumptions for
preliminary performance assessments of the repository system and for present
evaluations of potential environmental impactis, but suggested that the DOE
should emphasize that actual repository performance at all sites ig likely to
be better than predicted hecause of these conservative assuamptiona.
Commenters also noted that there are inconslstencles in the application of
congervatism throughout the EAs,

Responge

In its evaluations, the DOE used, where necessary, assumptions that
approximate the characteristics or conditions considered to exist or expected
to exist in the future at a site. These assumptions are realistic but
conservative enough to underestimate the potential for a site to meet the
qualifying cendition of a guideline. The results of the analyses indicate
that all of the sites are iikely to meet the performance requirements., Given
the limitations and uncertainty in the available information, statements that
actual performance is likely to be better than predicted would be
inappropriate. The DOE has attempted in the final EAs teo ensure reasonable
comparability among the sites in the degree of conservatism applied to similar
analyses, such as ground-water-travel times.

Issue

Several commenters felt that nonconservative positions were taken when
evaluating the sites against the guidelines in spite of a statement in Section
7.1.2 to the contrary. One commenter stated that a conservative assumption
stated in Chapter 7, involving the vertical ground-water-travel time, was nat
implemented for the Davis Canyon site,

Response

The DOE feels that it has used conservative agssumptions where
insufficient data were available. It should be borne in mind, however, that
at this stage in the gite-selection process {i.e., nomination for site
characterization) the qualifying and disqualifying conditions in the
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guidelines neec¢ only meet the tests that evidence does not support a finding
that the site s disqualified or does not support a finding that the site ig
not likely to ruvet the qualifying condition.

Regarding the specific comment, the conservat:-w: agsumption stated in
Chaptetr 7 invo'ves a time of vertical travel throw " the interbeds in the
evaporite sequence. Chapter 6 does not indicate t.. L anything other than zero
was used in estimating travel time through the in'e oeda when the total travel
time through the evaporite sequence was estimated,

lague

Commenters were concerned because the DOE did .ast rank the sites onm the
system guldellines. Some suggested that the DOE delay ranking the sites until
enough date for performance assessments are available and repository
technology is more developed.

Response

The DOE described the basls for site evaluations in Section 960.3-1-5 of
the guidelines. This section Indicates that comparisons between and among
sites shall be based on the system guldelines to the extent practicable, and,
if the evidence is not adequate to substantiate such comparisons on the basis
of the system guidelines, then the comparisons shall be based on the groups of
tehnlcal guidelines. As discuesed in the EAa, the results of preliminary
evalyations based on the system guidelines were presented in the EAs, but the
objective was to demonstrate the status of capability at this point in the
program, not to provide the basis for recommending sites for characterization.

The Information needed tc develop system performance assessments with
sufficient confidence to use them for mpplying the syatem guldelines can be
gathered only during site characterization. This fact, together with the
schedule mandated by Congreea for reposltory development, makes it imperatlve
that the sites to be characterized be chosen expeditiously.

Consigtent with the Act, the applicable NRC regulations in 10 CFR Part
60, and the DOE's siting guldelines, the DOE believes that it is appropriate
and prudent to proceed with site characterization in order to obtain the
information needed for selecting one site for development a8 a repository,
advancing the designs of the repository and the waste package, and completing
a license application to the NRC.

Issue

Some commenters criticized the data bases for the analyses presented in

Response

The DOE has met the intent of the Act to use available information to
recommend sites for characterisation (see Section 112{b)(3)) and has been
conslstent with the guidelines in making the findings required for nomination
and recommendation (10 CFR Part 960, Appendix III}.
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Issue

Several comme.ters expressed concern over differe-cas in the data bases
for different gite.. -

Response

The information available for the various sites i: admittadly nonuniform
in accuracy and extent., However, it meets the requir mants of the Act and of
the siting guidelines for this stage of the site-selest on process. The
detalled data needed far later decisions will be collectlod durlng site
characterization.

Issue

One commenter stated that the DOE does not have sufficient data to
compare the Deaf Smith site with the other four nominated sites., The
commenter cited a lack of slte-specific data in many technical areas.

Responae

The DOE recognizes that the data used in comparing the sites are not
uniform. However, the DOFE feels the data are sufficient ta choose the sites
for nomination and recommendation for site characterization; meet the
requirements of the Act and of the siting guidelines,

Igsgue

One commenter remarked that site selection for characterizatiocn is
pointed toward ease of public acceptance rather than the technical quality of
the site. The commenter pointed to the proximity of DOE facilitles to two of
the pltes as evidence that prior public acceptance of DOE installations was a
major conelderation.

Responae

The procesa to be followed in recommending sites for characterization ia
specified in the Act. Included in that procese is evaluation against the
siting guldeiines. In this evaluation, each site must be shown likely fo mset
all of the technical guidelines. Public acceptance is not directly
considered. (It is considered indirectly as part of evaluations against the
sociceconomics guideline)., The proximity of DOE installations to two of the
aitea is, at least in part, a consequence of a Congresgional mandate to search
for sites on Federal lands dedicated to nuclear activities. That search led
to the Hanford and the Yucca Mountaln sites.

Issue

One commenter sald that, wherepe the Act requires a comparative
evaluation in an EA for each nominated site, Chapter 7 comparas only five
sites. Therefore, only those five can be among the sites finally nominated.
The commenter said that to nominate any cther site would require new draft Eas
or EA supplements for that site and new comparative evaluations,



Response

While Chapter 7 Jnly compares five sites, the comparlsons of sites within
each geohydrologic sctting, when taken together with Chan:er 7, provide a
comparison of all nire sites, The procedure of comparin: sites in each
geohydroleogic settir: to identify sites for nomination &:d then performing a
compartive evaluatiow of the nominated sites follows the requirements of the
siting guidelines, Section 960.3. New draft EAs will rot be necessary unless
there is a change in the preferred sltes within 2 geohy rulogle setting.

Issue

One commenter noted that no worst-case analyses were done for the sites,
but courts have ruled that such analyses are required for demonstrating
compliance with the Maticnal Environmental Policy Act,

Response

The EAs for geologic repositories are prepared under the statutory
requirements of the Nuclear Waste Policy Act rather than the Natiomal
Environmental Policy Act.

Issue

Several commenters suggested considerations that should be given the
greatest importance in gite evaluations. One sald that the potential for harm
to the Canyonlands National Park outweighs all other considerations. Another
felt that safety is the most important criterion, followed by cosgt. Another
commenter listed geologlc stability, absence of ground-water intrusion, gimple
and regular transportation routes, and the ability to maintaln repository
integrity in spite of gocial upheavel as most important.

Responsge

The giting guidelines require that primary consideration be given to the
postclosure guidelines. Theae include guidelines devoted to safety
{postclosure), geologic stability, ground water (geohydrology), and long~term
repository integrity. Furthermore, the preclosure guidelines are divided into
three groups: radiclogical safety; environment, socloeconomics, and
transportation; and EAs and cost of siting construction, operation, and
closure. Those groups are specified to be In decreasing order of importance
ag listed above. It can be seen that the siting guidelines provide
considerable constraint in the weighing, or at least in ranking the lmportance
of, different factors used in evaluating and comparing sites.

Isgue
One commenter felt that Chapter 7 did not explain how the evaluation of

the favorable and potentially adverse conditions in the guidelines were
related to the rankings given the sites.



Response

The approach nsed in the comparative evaluation of sites 1n Chapter 7 of
the draft EAs was wxplained in Section 7.1.2, which dir:-ussed, among other
things, the reluticnship between the favorable and potentially adverse
conditiong and the site rankings. It explained that th. favorable and
potentially adverse conditions, considered on balance -3d in relation to the
quallifying conaition, constitute the basis for ranking che sites.

Issue

One commenter suggested that all of the sltes be characterized.

Response

Because of its high cost, the characterizatlion of all nine sites would be
an imprudent and uvnnecessary use of the funds collected from utility
ratepayers.

Isgue

A number of commenters stated that the waste should be disposed of at its
point of origin and that the DOE should weigh reglonal conalderations in
siting the repository. Approximately 80 percent of the waste to be stored in
a West Coast repository is generated east of the Misesissippi, yet no States in
the east are being considered for a repository.

Responae

Among the nine sites found to be potentially acceptable for the first
repoesitory, and the five sites nominated as suitable for characterization is
Richton Dome, which is in the State of Mississippi. In addition, the DOE is
investigating potential repoaitory sites in the north-central, northeastern,
and scuthsastern regione. The study is investigating c¢rystalline rocks of the
eastern Appalachian region, but it was not sufficiently advanced to allow a
crystalline-rcck site to be included in the site-selection process for the
first repository. The crystalline-rock program will be part of the effort to
select a site for the second repository.

The Act requires consideration of regionality in gelecting the second
repository. Therefore, if the firat repository is located in the weslt, the
second repository may be located in a region closer to eastern nuclear power
plants. However, it ie important to remember that all sectors of the sociaty
benefit from nuclear power, either directly or indirectly, through the
distribution of electrical power and decreases in the consumption of foreign
and domestic oil. Therefore, the disposal of radiocactive waste is a national
problem. Although a State may not have a nuclear power plant within its
boundaries, it is very likely that the State is, or will be in the future,
cnnsuming electricity produced by nuclear power plants outside the State. The
paramount consideration in siting the repository ie public health and safety,
which cannot be sacrificed solely to ensure a regional distribution of
repositories. If all host rocks and sites in the eastern United States were
found unsuitable, then no repositories would be sited thera.
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Issue

Commenters were critical of the abllity of DOF officials to make unbiased
decisiona. Some stated that political igsues interfered w! h the site
selection process., S8Specific concerng were atated as followt.s

¢ Secretary Hodel's statements in Texas during the ‘ongressional
election race of Phillip Graham may have influenr. 4 site~selection
decisions.

¢ The EAs were released one month after the electio , rather than
before, wilen they would have been a2 campaipgn issue . The commenter
alleged that the schedule is being driven by polifics.

. Political pressure may be brought to bear on the DJE to change the
ranking of nominated sites. Several commenters felt that the
residents of small towns and aparsely populated reglons near the
nominated sitea do not have enough political clout to affect the
choice of sites.

¢ Political and socioeconomic considerations should not oputweigh safety
and environmental considerations. Many commenters stated that the
choice of Hanford was influenced by economic conditions in the
region, and one commenter guggested that the government may be
conaidering paying off the WPPSS bond in exchange for the State of
Washington's agreement to locate the repository at Hanford. Other
commenters stated that both the Yucca Mountain and the Hanford sites
were recommended for characterization because, as federally owned
sites, these would be less public opposition to these sites.

Response

Recognizing that the selection of a geologic repoaitory should not be
subject to political pressure, Congreaa spacifically directed the DOE to iseuse
guidelines to be used in selecting sites for a repository and specified the
procesa to be uacd in site selections. The nomination and reconmendation of
sites for characterization were based on evaluation of the sites against -the
guldelines.

Former Secretary of Energy Donald Hodel did campaign in Texas on behalf
of Representative Phillip Graham during the Congressional election of 1984.
During that campaign, Becretary liodel expressed his personal view that Mr.
Graham would effectively represent Texans in the repository-development
process. However, Secretary Hodel's participation in the 1984 campaign did
not influence the evaluation of the potentially acceptable sites in the EAs.
The identification of the Deaf Smith County as a preferred site for
characterization was a technical decision that was not influenced by political
considerations in view of the wideapread opposition to a repository in Texas.

The collection .and analysils of data for nine draft EAs wae a complex and
time-~consuming process. The schedule was driven by the requirement of the Act
for the DOE to prepare enviroumental assessments that include specific
evaluations and analysesj the timing of the election had no influence on the
schedule.

C L] 3"80

809208 b 4 4 7 & ¢



The DOE releasen the draft EAs for public comment and held briefings and
hearings in the aff¢ :ted States. The DOE carefully coniidered the issues
raised by individual., public interest groups, States and Indlan Tribes, and
other Federal agenci.s submitted in writing or as testin;ay in the hearinga.
The DOE Is confident that all citizens had ample opportui.ity to comment on the
E£As. Any change in che rankings of the nominated sites :/ould be due to
additional data leauing to changes in guidelines findin. ., and not to
political pressure.

The guidelines are structured to ensure that the j rovection of health and
csafety 1s heavily wel hted in selecting sltes for charuc =2rization. In no way
do the economic zonditlons in an area override considerat:ons of health and
safety.

The Hanford site's close proximity to the WPPSS project has no influence
on its nomination or racommendation for site characterization, The WPFSS
program is an entirmly separate program, and there has heen no "tradeoff"
agreement with the &$tate of Washington.

While the DOE did initially look as Yucca Mountain and Hanford sites as
part of its program %o screen Federally owned sites, this ig not the basis for
nominating or recommending these sites for characterlization. Each of these
sites has been evaluated against the guidelines and has been found suitable
for site characterigzation.

Issue

Some commenters ohgerved that the draft EAs do not prove that the DOE has
chosen the best sites for nomination and characterization, One . commenter
requested that the DOE repeat the ranking process for the nine potentially
acceptable gites after site characterization completed, to make gure that the
three sites characteriged are the best sites.

Response

It is not necessary to choose the best sites for nomination and
characterization; it is nacessary bto cheose site: that are likely te meet all
applicable regulatory requiremente for the protection of public health and
safety and would allow the geologie reposltory program to proceed in an
expeditious and cost-effective manner.

C.3=-81



REFERENCES FOR SECTION C.2

American Physical Joclety, 1978. '"Report to the Ameri.an Physical Soclety by
the Study Grcup on Nuclear Fuel Cycles and Wagte ;anagement," in Reviews
of Modern Ph.sics, Vol. 50, No. 1, Part II.

Brunton, G. D., snd W. €. McClain, 1977. Geological . :-iteria for Radioactive
Wagte Repositories, Y/OWI/TM-47, Office of Wast: isolation, Union Carbide
Corporation, Oek Ridge, Tenn.

Christiangen, R, L., and P, W. Lipman, 1965, '"Geologi: Mar of the Topopah
Spring NW Quadrangle, Nye County, Nevada,” U.S. Geologilcal Survey
Quadrangle Map GQ-444, gcale 1:24,000, Washingtoa, D.C.

Comptroller General of the United Statee, 1979. The Mation'a Nuclear Waste——
Proposals for QOrganization and Siting, EMD-79-77, General Accounting
Office, Washington, D.C. :

DOE (U.S. Department of Energy), 1980, Final Environmental Impact Statemant——
Waste Imsolation Pilot Plant, DOE/EIS-0026, Washington, D.C.

DOE (U.S., Department of Emergy), 1981. Site Performance Criteria, National
Waste Terminal Storage Program, NWTS-33(2), Office of Nuclear Waste
Ioslation, Columbus, Ohio.

DOE (U.S. Department of Energy), 1982, Program Objectives, Functional
Requirements, and System Performance Criteriam, National Waste Terminal
Storage Program, NWTS-33(1), Office of Nuclear Waste Ioslation, Columbus,
Ohio.

DOE (U.S. Department of Energy), 1983. Record of Reaponses to Public Comments
on Proposed General Guidelines for Recommendation of Sites for Nuclear
Waste Repositories, DOE/RW-0001, Washington, D.C,

DOE (U.S. Department of Energy), 1584. "General Guidelines for the
Recommendation of Sites for the Nuclear Waste Repnsitories," Title 10,
Code of Federal Regulations, Part 9560, loderal Register, Vol. 49, No.
236, p. 47714,

DOE (U.S. Department of Energy)}, 1985, Misgion Plan for the Civilian
Radioactive Waste Management Program, DOE/RW-10005, Washington, D.C.

EPA (U.S. Environmental Protection Agency), 1977. "Environmental Protection
Standards for Nuclear Power (perations, Title 40, Code of Federal
Regulations, Part 190, Federal Register, Vol. 42, p. 2860.

EPA (U.S. Environmental Protection Agency), 1982. "Environmental Standards
for the Management and Disposal of Spent Nuclear Fuel, High-Level and
Transuranic Radioactive Wastes," Title 40, Code of Federal Regulations,
Part 191, Federal Register, Vol, 47, p. 58195.



EPA (U.S. Environmental F.otection Agency), 19853. “Environmental Standards
for the Management and Disposal of Spent Nuclear Fuel, Hligh~Level and
Tranauranic Radioactive Wastea,'" Final Rule, Title 40, Code of Federal
Regulations, Part 141, Federal Reglgter, Vol, 50, p. 38C:i6.

House of Representativer, 1979, Congressional Record--House wctober 18, 1979,
H9367.

IAEA (Internatlonal Atomic Energy Agency), 1977. Site Seli¢c ion Factors for

Repoaitories of Solid High-Level and Alpha-Bearing Waiivs in Geologic
Formations, Tecanical Report 177, Vienna, Austria.

Lipman, P. W., and E. J. McKay, 1965. "Geclogic Map of the Topopah Spring SW
Quadrangle, Nye County, Kevada,' U,S. Geological Survey Quadrengle Map
GQ-439, scale 1:24,000, Washington, D.C.

NAS-NRC {(National Academy of Sciences-National Research Council), 1957. The
Disposal of Radioactilive Waste ocn Land, Report of the Committee on Waste
Disposal, Division of Earth Sclences, Publicatlon 519, Washington, D.C.

NAS~NRC {National Academy of Sciences-National Research Ceuncil), 1970,
Disposal of Solid Radiocactive Wastes in Bedded Salt Deposits, Committee
on Radicactive Waste Management, Washingtom, D.C.

NAS-NRC (National Academy of Scleuces~National Research Council), 1978,
Geological Criteria for Repositories of High-lLevel Radloactive Waste.

NRC (Nuclear Regulatory Commission}, 1960. '"Standards for Protection Against
Radiation,” Title 10, Code of Federal Regulations, Part 20, Federal
Regigter, Vol. 25, p. 10914,

NRC (Nuclear Regulatory Commission), 1980. 'Advance Notice of Rulemaking on
Technical Criteris for Regulating Geoleglc Disposal of High-level
Radicactive Wsste," Title 10, Code of Federal Regulations, Part 60.

NRC {U.S, Nuclear Regulatory Commiasion), 1983. "Disposal of High-Level
Radloactive Wastes in Geologic Repositories--Technical Criteria,' Final
Rule, Title 10, Code of Federal Regulations, Part 60, Federal Register,
Vol. 48, p. 28194,

Sinnock, S., and J. A, Fernandez, 1982. Summary and Cenclusions of the NNWSI
Area~to-location Screening Activity, NVO-247, Nevada Operations Qffice,
U.S. Department of Energy, Las Vegas.

Sinnock, 8., Y. T. Lin, and J. P. Brannen, 1984. Preliminary Bounds on the
Exepcted Postcloeure performance of the Yucca Mountain Repository Site,
Southern Nevada, SANDB4-1492, Sandia National Laboratories, Albuquerque,
N. Mex,

Snyder, D. B., and H. W. QOliver, 1981. Preliminary Reaults of Gravity
Invegtigations of the Calico HIlls, Nevada Tegt Site, Nye County, Nevada,
USGA-OFR-81-101, Open-File Report, U.S, Geological Survey, Denver, Colo.

¢.3-83



Swadley, W. ¢., D. L. Hoover, and J. K. Rosholt, 1984, Preliminary Report on
Late Cenosople Faulting and Stratigraphy in the Viecinity of Yucca

—_

Geologlcal Survey, Denver, Colo.

£:3-84

g 0008, 1 451



C.4 DATA BASE, PROPOSED ACTIVITIES, REPOSITORY DESIGH

This saectin: addresseg comments on the accuracy or adequacy of baseline
Information abou) the repository syatem, nite chara.:erizetion activities,
and the site itucif, that is used to evaluate site sultability and the
impacts of develcping the site. It includes almost 111 comments on Chapter 3
and on sections .1, 4.3, and 5.1 of the Environment ! Assetisment.

C.4.,1 BASELINE CONDITIONS AT THE SITE

This catagory introduces subsequent discuasion regarding baseline condi-
tions et the site, General corments will be dealt with here; specific com-
ments are addressed in later sections. Oune comment recelved in this category
statod that fault activity, volcanlem, and hydrothermal activity, ground-
water travel-time calculations, free drainage of hosi rock, ground-water
chemistry of the unesaturated zone, and other hydrolaglc and geochemical
lspues suggested that there may be slgnificant problems in licensing because
all of the issues are related directly to the isolation capability of the
site., Tt was stated that thease baseline conditions are adverse ko the iso~
lation capability of the site and cannot adequately protect the eavironment
or the health and safety of the public. 1t was alao sBuggested that Sectlon

3.1 be revised to clearly state that Yucca Mountain {8 not on the Nevada Test
Site.

Respouse

Analyses addresaing the ahove toplcs in Chapter 6 of the Envirconmental
Assessment (EA) show that no present evidence suggests that the Yucca
Mountain site will not meet isolatlon requirements. It should be noted that
the U.S. Department of Energy has taken the position that varying degrees of
confidence are appropriate at different steps in the site selection process.
Appendix IIL of 10 CFR Part 960 (1985) defines the findings for both quali-
fying and disqualifying conditions that are required at the time of selection
of potentislly ecceptable sites, at nomination and recommendation of a site
ag sulrsble for characterization, and when reposftory site selection is made,
The recommendation as sultable for site characterization is to be based on
"..» available evidence, evaluations, and resultant findings for the guide-
lines ...”" (10 CFR 960.3-2-2-5, 1985}.

During site characterization, additfonal site data, laboratory studies,
and mathematical modeling will address the list of concerne cited in thie
commenk, aund extenslve Interactions with the Nuclear Regulatory Commission
and the State of Nevada will help to establish when the degree of information
is approaching that which will sat{sfy the approprlate regulaticns.

Section 3.1 of the EA accurately portrays Yucca Mountain'se location as
being immediately adjacent to the Nevada Test Site. '
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Cibd.1.1 Geoloydc conditions

This catezory addresses 67 comments and queations on the accuracy or
adequacy of t!a baseline geologic conditions at “he Yucca Mountaln site.
Because of the large numbar of comments received .n this cataegory, and the
variety of aubjects that the category covers, 1t i&us beea divided into five
issues, as foilowa: (1) Reglonal Stratigraphy . Structure, (2) Site
Stratigraphy and Structure, (3) Seismleity, {.) Mining and Mineral
Regources, and (5) Miscellaneous.

lasue: Regiona' atratigrsphy and structure

Twenty-two questlons were asked relating to thls lesue. Many commenters
contended that the draft Environmental AssesésmenL (EA)} dld not adequately
discuss either the regional fault =zones in Nevada and southeastern
California, specifically the Walker Lane and Las VYegas shear zones, or the
structural deformatinn near thesa zones that has been triggered by nuclear
explosions. A few commenters stated that the reiationshlp between fault
length and searthquake magnitude is a relatively rellable indicator of the
expected size of future earthquakes, Statements 1n the draft EA were
questioned regarding Quaternary fault displacements within 20 kllometers
(12 miles) of Yucca Mountain as being represented by "... a few very small
degraded scarps leas than a meter or s¢o in height.” Also questioned was the
statement that no "unequivocal” offsets younger than about 40,000 yeara old
have been identified along faulta near the site.

Several commenters questioned conclusions that volcanic and tectonic
activity at Yucca Mountain and other parts of the Great Basin have decreased
over the past 10 million years. Soume commenters stated that the Basin and
Range 1s geologically the most unstable region in the United States.
Finally, the statement in the draft EA that most cores of mountain ranges are
composed of granite and gnelss more than a blllion years old was challenged
by one commenter,

Response

A motre detalled discussion of the fault systems 1in southern Nevada
{particularly the left-lateral offsets throughout this reglon) has been added
to the final EA. The intent of Chapter 3, however, 1is to rrovide the reader
with a synopsis of the geologic setting of the regien in which Yucca Mountain
lies. Chapter 6 contains the details from which the deacriptions in Chapter
3 were derived.

Many of the comments recelived, such as requests for more information on
the regional stress regime, will be addressed during site characterization.
Present information, however, indicatea that explosion-induced aftershockas
are all within about [4 kilometers (9 miles) of the detonation, whereas Yucca
Mountain is more than 40 kilometers (25 miles) from the nearest underground
teasts. Figures contalned in the draft EA have been updated on the basis of
the most recent fault map of the Yucce Mountaln srea. This map, prepared by
Scott and Bonk {1984), was unavailable when the draft EA was prepared.
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It is true that the relationship between fault length and earthquake
magnitade has be 2n demonstrated for some earthquakes in the United States for
which historie tnformation exists., However, determining fault length for
poorly axposed or relatively old faults 1s a subjeztive proceas and could
lead to erroneouy estimates of future earthquake ma; itudes,

It fa true that Quaternary displacements alon; the Bare Mountain Fault
at distances greater than 20 kilometers {12 miles, from the site exceed
1 meter {3 feet)., Although the statement in the 4i.uft EA is accurate, it
could be misleading and has therefove been modi “ied in the final EA.
Several other text revisions in the final EA regaid ng fault displacements
have been made on the basis of documents that were prapared concurrently with
the draft EA. The gtatement in the draft FA regarding no "unequivocal” fault
offsets younger than 40,000 yesrs has been modified in the final EA to read
"Where 4ge constraints have been inferred from radiometric dating and from
stratigraphic correlations of faulted and unfaulted deposaits at a treuched
site, no offset younger than about 40,000 years has been demonstrated.
HRolocene offset has not been demonstrated in the study area nor csn 1t be
ruled out,” In addition, recently available but unevaluated thsrmo-
luminescence dates may indicate on the order of | to 10 centimeters {0.3% to
1.9 inches) of fault displacement in eastern Crater Flat more recently than
6,000 vears ago (Dudley, 1985).

The text of the draft EA states clearly in several places that volcanism
and tectonism have continued in south-central Nevada during the past 10 mil-
lion years, but at a reduced rste compared to pre~1{) million years &ago.
Many geologlats have concluded that during the paat 10 million years,
voleanic and tectonic activity have gradually shifted toward the east and
west margins of the Great Basin, Viewed as a whole, it cannot be denied that
the Basin and Rsnge 13 ona of the most tectonically active reglons in the
United States, although parts of the Basin and Range, such gas the Yucca
Mountaln region, have probably remained relatively stable for many millions
of years.

The paragraph in the draft EA describing the core of mountain ranges and
the age aud extent of crystalline rocks has been modified in the final EA.

Issue: Site stratigraphy and structure

Sixteen comments were made regarding this Issue. Most of the commenters
stated thst the discusslon in the draft EA of the slte geology omitted many
topics such as a discusslon of the northeast-trending faults at the site and
glickensides found in a core at the site; conflicting data on the geologice
history and stability of the site; the fractured nature of the rocks over-
lying the potential host rock in regard to pogsible venting of gases from the
repository; the possible presence of low-angle detachment faults bemeath
Yucca Mountain; the degree of certainty assoclated with estimated fault
displacements at the site; and the definition of a "moderastely giged fault”
as appllied to the Ghoat Dance Fault.

Other comments concerned Ilnaccuracies in the description of the genesis

of tuff at the site, and noted that the most recent references on calderas
and caldera-forming eruptlons were not used. Finally, a few commentera
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claimed that rhe thicknessas reported in the draft EA for some formations
were inaccurstely reported from source referencas, and that Figure 2-3a
{Schematic cynas sections portraying the geclogic complexity surrounding
Yueca Mountaln) in the draft EA should show tha caldera in Crater Flat,

Responge

The final EA containg the most current infcimation on faulrs that may
affect the construction and operation of a reporliory at Yucea Mountain. The
sourcea of this information 18 a map that was published by the U.,S5. Geological
Survay (USGS) #t the same timz that the draft EA v :i9 issued (Scott and Bonk,
1984} .

It 18 true that volcanism and faulting have continued at or near Yucca
Mountain during the past 11 million years, The conclusion that the site is
relatively stable on the basle of fileld evidence, however, 1s not incon-
gistent with the sentenco above., Field evidence reportad by Rogers et al.
(1983) indica:ces that faults at Yucca Mountain have not had significant move-
ment in at least the laat 500,000 years, although the orlentation of certain
faults suggests thacr slip in the present~day stress regime is possible. Site
characterization studies to be conducted at Yueca Mountain will investigate
why faults have been stable for auch a long period of time, and what the
likelihood is that thege faults will become sctive in the future.

The vanting of gases described by one coummenter has on occasion occurred
shortly after nuclear exploslons. Because a reposltory at Yucca Mountain
would be located in the unsaturated zone, the possibility of vapor transport
of waste elements exists. Ounly the noble gases such as xenon, krypton, or
radon; carbon as carbon dioxide; tritium as H, gas or as water vapor; or
iodine as I2 vapor are posslble waste elements that can be transported as
gases or vapors. The aqueous phase 1In the unsaturated zone, however, can
retard the movement of some of these waste elements because they are soluble
{n liquid water., Fractures in the rock above the repository horizon ghould
have no bearing on the release of gaseous radionuclides from the repository
principally because the waste will be sealed inside stalnless areel waste
disposal containers for hundreds of years. After about 300 yeara, most of
the gaseous radionuclides will have decayed to nonvradloactive products. This
gubject will be the object of intensive study during aite characterization.

The possgibllity that low-angle detachment faults occur beneath Yucca
Mountain wilil be investigated durlng site characterization. Because of the
widespread occurrence of these structures ilo the Basin and Range, it would
not be eurprising 1f they were detected below Yucca Mountain.

The dagcription of the Ghost Dance Fault has been modified 1in the final
EA to reflect information that became avallable concurrently with the release
of the draft EA. In brief, the Ghost Dance Fault dipa steeply to the west,
and has sbout 25 meters {82 feetr) of displacement (USGS, 1984).

The description of the genesls of tuff and calderas has been muvdified on
the basis of references suggested Dy the commenter.



Errors in the thicknesses of stratigraphic units ave been correcrted in
the final EA., 1lliustration of an inferred caldera in Crater Flat on the
cross gectlon in Firure 2-3a {Schematlc cross sections portraying the com-
plexity surrounding Yucca Mountain) in the draft EA is inappropriate becauss
the positlen, depth, and lateral extent of the Crater ¥lat Caldera are
unknown. Illustration of an inferred caldera in the pl:uin-view map on Figure
3-3 {Southern end -f southern Nevada voleanic fileld - -owing location of
calderas in the vicinity of Yucca Mountain) of the drsfr EA Is shown with a
question mark, indicating the uncertainties described -tivae,

Issua: Selamicity

Fifteen questions were asked relating to this 1ssus. Several commenters
stated that seismic activity along the Pahranagat Shear Zone, and the Mine
Mountain, Rock Valley, and Frenchman Flat fault zonmee {including focal
depthe), should be discussed in the final BA, Commenters questioned the U,8.
bepartment of Energy {(DOE) assumption that faults at “fucca Mountaln are
inactive and that the peak ground acceleration at the site 1le most likely to
be 0.4g. A few commenters asked how the Walker Lane and Las Vegas shear
zones could lmpact the project, Several commenters asked why the site was
considered to be outside the bounds of the southern Nevada East-West Selsmic
Belt, and at the game time was included in a zone of "major aselsmic risk" on
a map published by the USGS (1984}, Finally, a few commenters questioned
whether the design of structures at Yucca Mountaln could withstand the maxi-
mum estimated earthquake in this area, and requested a discussion of what
would happen to the surface and subsurface facilities in the event of a large
earthquake. One commenter questioned the purpogse of the dots on Figure 3-9
{Historical seismicity in the western United States) of the draft EA.

Respousge

The fault and shear zonee mentioned in the comment are chiefly north-
east trending, left-lateral fault zones of Tertiary age. In the preliminary
calculation of maximum ground accelerations at Yucca Mountain from an earth-
quake, the fault zones noted in the comments were congidered, However, the
greatest impact on the eite was predicted for the Bare Mountain Fault, which
is approximately & kilometers (4 mililes) closer to Yucca Mountaln than the
closest of the above-mentioned faults (USGS, 1984). Information on focal
depths for recent earthquakes in this reglon 1s contailned in a report by the
USGS (1984).

Calculation of 0,4g as the probable peak acceleration at the site under
the assumptlion thst faults in the lmmediate vicinity of Yucca Mountaln are
not active 1s explained in the USGS (1984) reporr. This calculation required
a listing of faults that were theught tc present the greatest hazard to the
site for which a reliable fault length could be estimated. Then, assuming a
full~-length rupture of these faults, the likely maximum magnitude for the
earthquake was estimated from empirical relationshipe between fault length
and earthquake magnitude. Peak acceleratlions at the alte due to each event
then were estimated ueilng attenuatlon curvea and the shortest distance te the
gite., This 1s the analysis that resulted Iin identification of the Bare
Mountaln Fault, as noted earller in this section. Although current thinking



is that some favlts in the lmmediate vicinity of Yucca Mountain are oriented
a0 that slip is possible in the present strass field, the canfidence in fault
lengths 1s not sufficient to estimate magnitudes &: this time. See Section
C.8.4 and EA section 6.3.3.4.5 for a description cf the procedlire to be
followed to emlablish eelemic risk for repository ¢:sign purposes,

Poseible -:arthquakes assoclated with the Walki.: Lane and Las Vegas shear
zones will be evaluated quantitatively during eit:. characterizatlion., Addi-
tional Information on regional and local selemicity from USGS (1984} has been
added to Section 3.2.3 of the final KA. Carr {(1'8.) suggests that activity
along these zones has glowed considerably in the .cuthern Great Basin during
the past 10 to l4 million years.

It is true that the draft EA did not specify why Yucca Mountaln was
placed outside the southern Nevada Fast-West Seismic Belt, The placement of
this boundary 1e very subjective and it has been wemoved Erom Figure 3-9
(Historical seismlcity in the western United States) in the final EA. Calcu~
lations of maximum accelerations do not depend on 31 precise location of this
boundary. The assignment by tha USGS (1984) of tals part of Nevada to a
"major selsmic risk arsaa" represents a broad analyels of overall seiamic
hazards in the United States, including regions of very limited selsmicity.
The selsmic hazarde of small areas within broad high-risk areas also may be
lower, as the data for Yucca Mountaln thus far indicate.

The dasign of a repository at Yucca Mountaln will require extensive
atudles and reviews with the Nuclear Regulatory Commiesion {NRC) to determine
the appropriate galsmic~design requilrements for facilities In this region.
The NRC has not yet wriltten standards for the design cof geologic repoalitories
with regard to gelamic coneilderationas, Analyses of potenktial effects on pre-
closure repository operation and postclosure repository performance from
earthquakes or faulting will be conducted during site characterization. The
recader is aleo referred to Section C.8.4 for €urther discussione of tectonics
congiderations.

Flgure 3-9 of the draft EA and the accompanyling desecription have been
modified to explain the dots, which indicate the centers of previous seismic
activity.

Issue: Mining and mineral resources

Seven comments were made relating to this igsue. Several commenters
noted that mineral exploration has been banned at the Nevada Test S5ite (NTS)
for the past 30 years. They Iindicated that an adequate evaluatlion of the
mineral resources potential could, therefore, not be made solely with a
literature review of past exploration and mining activities, such as Bell and
Larson (1982). These commenters suggested that geochemical surveys should be
conducted and that additional references should be clited i{n the EA., One
commenter argued that there are Ineufficlent data to conclude that Yucca
Mountain does not contaln commercially attractive geothermal resources.
Finally, a few comnmenters polnted out that the Bare Mountain district, west
of Yucca Mountain,. contains the largest fluorite mine in Nevada, and that the
gold reserve estimates for the Stirling~Panama mine reported in the draft EA
are five times too small,

C.4-6
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Reagonse

The DOE iu aware of the large mineral deposits West of the site In the
Bare Mountain d! strlct, On the basis of current re- urce—accupulation medels
and the 1nforma!ion currently available for Yucca khcantain, the site has a
low potentlial for metallic wmineral resources. This conclugion is based on
the followlng iriormation:

1. Minersl inventorles were conducted by lii=ziature review {(Bell and
Larson, 1982) and by combined literature ‘eview and fleld investi-
gatlon (Quade and Tingley, 1983). The resu.:a indicated thet there
19 no ev.dence of padt wining activity at lucca Mountaln nor any
evidence of existing economic mineralizatioa., A number of drilil
hotes at and near the site support the cenclusion of no economic
mineralization, Results also indicated that there are no econo-

mically significant non~metallic wineral deposits located at Yucca
Mountata.

2. Fleld exploration and geologic mapping was conducted by the USGS
(Christiansen and Lipman, 1965; Lipman and McKay, 1965; Scott and
Bonk, 1984) for Yucea Mountain and surrounding areas. No evidence
of economic mineralization was reported or mapped.

3. Exploratory boreholes at and near the Yucca Mountain afite have been
drilled. Cores and cuttings derived from those boreholes are rou-
tinely analyzed by geochemical methods for the Nevada Nuclaar Waste
Storage Investlgations (NNWSI) Project. WNo mineralization has been
found of economlc importance. A sample from drill hole USW G-I
taken at 1,072 meters (3,515 feet) below the surface showed "... an
abrupt increase in the intensity of alteration, presumably caused by
hydrothermal solutions ,..," (Spengler et al., 1981). An analysias of
the sample showed that Lt contalned 0,64 ounce per ton silver and
0.02 ounce per ton gold (reported as parta per million in the
reference), These concentratlous are not economical &t the surface,
let alone at a depth of 550 meters (1,800 feet) below the water
table,

Drill holew at Yucca Mountain are up to 1,829 meters (6,000 feet) deep,
Thermal gradients measured in cthese bereholea suggest that economically
attractive {emphasis added) high-temperature waters are unlikely to occur at
Yucca Mountain, Furthermore, geothermal gyatems that have some potential for
development generally are agsoclated with siliceous magmas {or their volcanic
products} tlhiat are less than 2 million years old. The caldera systems at and
near Yucca Mountaln are between 1! and }5 miilion years old.

The final EA has been modified to acknowledge that widespread fluorite
mineralization in the Bare Mountailn district is Judged to be of local signi-
ficance (Bell and Larson, 1982). A reference supporting the comment that
gold reserves at the Stirling-Panama mine are about 10,000 pounds has not
been found; the final FA has been changed to read: "“Reserves have not been
reported by the mine operators of the Stirling-Panama mine, but Bell and
Larson (1982) estimate ore reserves in excess of 100,000 tons at a grade of
about 0.3 ounces of gold per ton of rock.”

Cal!l'-"’?
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Isgue; Migcel’aneous

Seven comsents were agslgned to this 1asue. One commenter stated that
there are gubrtantial, though unstated, uncertaliules in the quantitattive
models used 1n the draft EA to evaluate the suitat.lity of the site, as well
as uncertalnti:s in the geotechnical data upon whi.'l: these models rely. Not
identifying tiese uncertainties, contend the con:..nters, leads to overly
optlmistic fiudings relative to the guldeliunes. Another commenter atated
that heat—-induced dehydration of zeolites was nct discussed in Chapter 3 of
the draft EA, A discussion of soil condition was requeated by one
commenter, who argued that wind and water erosion . @, in part, a function of
soil type. Several commenters found typographicai errors and errors In
conversion from the English to the metric system. Finally, one commenter
requested that a letter from URS/John A. Blume ai.d Ageoclates to Sclence
Applications Internastional Corporation, regarding the design and construction
of nuclear facilities in tectonlecally active areas, be ilncluded in the
references for the EA, and that a copy of the letter be made available to the
State of Nevada for ita review,

Response

A more complete consideration of uncertainties in geologic models and
the information used to develop these models has been included in the final
FA. In some cases where reasoned judgment and opinions were used, the text
has been modified to indicate the subjectivity of the interpretations and the
uncertainty of the opinione. It 18 noted, however, that by making conser-
vative assumptions at several points in an analysis, the conservatism may in
fact be multiplied several timee, resulting in an overly pessimistic or
unrealistic finding in regard to the sultability of the site for a waste
reposltory.

Poasible heat~induced dehydration of zeolites is described 1n Sec-
tion 6.3.1.2 (Geochemistry). Chapter 3 discusses only the baseline geclogic
conditione at the site, not the effects that a repository may have on the
rock.

Because of the arld climate and resultant low water availabllity in
southern Nevada, gsoil development in this region has been limited. During
slte characterization, however, soll conditions will be studled for the
purposes of siting the surface facilitlea and eventual reclamation. 5Studies
to determine the potential effecta of wind and water erosion will also be
performed.

All errora pointed out by revieweras (typographical and conversions from
the English to the metric syetem) have been corrected in the finsl EA. The
letter referred to by the comment {from John A, Blume and Asgsoclates to
Sclence Applications International Corporation) 1s not a reference and is
therefore not included in the final EA. However, this letter has been nade
available tc the State of Nevada,

} hLig o oty
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C.44142 Hydrologic crnditlons

Commente addreparng hydroleoglic conditlions were assigned to the cate-
gories of: (1) Surfacs Water, (2) Ground Water, and (3) C.rrent Use, and are
addressped below,

Cebv1.2.1 Surface water

This category addresses four comments on the accurac, or adequacy of the
baseline surface~water conditions at the Yucca Mountaln s.te. The comments

were aasigned to two 1ssues: (1) Floods and Flood-plains and {2) Clarifica-
tions.

Isgue: Floods and flood-plains

Two commenters stated that sheet wash and channel ruawff can cause corn-
slderable damage to surface and subsurface Facilities in the desert southwest
and that these processes should be considered during siting of surface and
subsurface facilities at Yucca Mountaln,

Response ,

It is true that sheet wash and channel runoff can be expected during
severe storma at Yucca Mountailn. Each will be conszidered in the siting and
.design of the exploratory shaft and the rapository. The maximum probable
flood expected in this area will be determined during site characterizatioun;
this is the design flood to which American National Standards Institute stan-
dards will be applied In order that the repository and associated facilitiles
may comply with safety standards aeé recommended by the Nuclesr Regulatory
Commission in Regulatory Guide 4.17 (NRC, 1982) or other requirements as
eytablished. Due to the potential for sheet wash, the potentially adverse
condition related to flooding of the surface and underground facilities
(Section 6.3.3.1) has been changed to present.

lessue: Clarlfications

Two comments were made on thle lssue. ©One commenter argued that state-
ments pertaining to internal dralnage in the Great Basin are Lncorrect and
clted the Colorado River as an example of external drainage. Also questloned
were statements 1in the draft Environmental Assessment (EA)} about the Great
Basin's "limited agricultural potential.” Finally, one commenter suggested
that Figure 3-11 (Drainage baalns in the Yucca Mountaln area showing direc~
tion of flow of surface water) of the draft EA could be made clearer by minot
editorial and drafting modifications.

Responae
The Colorado River drains part of the Basin and Range province. .:Yucca

Mountain, however, lies within the Great Basin, a segment of the Basin and
Range deflned as having internal surface drainage.

A e 1
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The potentlal for agricultural development in Nevada may be large
assuming that guff _cient amounts of water are applied to the land., It 1is
true that crop yiwfds for some crops in parta of Nevzda have been large.
However, because or Nevada's overall arid climate and relatively poor soill
conditiona, agricuitural production haa not been signiiicant compared to many.
other parts of the nation.

The final EA includes the changes suggested for Figure 3-11 1n Sec-
tion 3.3.1 of the draft EA.

Cehole2.2 Gruund water

This category addresses the accuracy or adequacy of the baseline ground-
water conditions at the Yucca Mountaln site. The 36 comments received were
assigned to the following 1ssues: (1)} Direction of Ground-weter Flow,

(2) Ground-water Travel Time, (3) Recharge at the Site, (&) Ground-water
Supply and Aveilability, and (5) Miscellaneous. :

Isgue: Direction of ground-water flow

Thirteen comments were made on this 1ssue. Several asked the
U.S. Depsrtment of Enrergy (DOE) to discuss in more detail ground-water move-
ment through. and between aquifers, along fault zones, and through inter-
stitial pores. One commenter stated that fracture flow in the welded-tuff
aud lave~flow aquifers requlres that zeolites be present along these

fractures to retard migration of radionuclides; otherwise, bedded tuff would
be more advantageous to use ag 8 hosCt rockK.

Several of the commenters stated that there 1s an extreme lack of
information about ground-water movement in the Basin and Range, especially
the delineation of ground~water basins in southern Nevada and the relation-
ship among theae basins, the deep carbonate aquifer beneath Yucca Mountain,
and the springs at Ash Meadows and Death Valley.

One commenter asked that the DOE discuss mare fully the likelihood of
discovering minor aquifers in the vicinity of the site and thelr relation to
other aquifers In the area. Informstion was also requested regarding aquifer
size, recharge rates, and produection potential of all regional aquifers.

Other commenters requested that the DOE discuss vertical mixing among
aquifers, in view of the possibility that the deep carbonate aquifer could be
used as a water source 1n the future. Information was also requeated on the
potential to contaminate water in Well J-13 which could be the water source
for the repository.

Finally, one commenter requested that the distance between recharge and
discharge polnts be stasted in the discussion in Section 2.1 of the draft
Environmental Assesament (EA).

C.4-10
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ResEonse

The digeussion of ground~water movement along Faults at Yucca Mountain
(Section 6,3.1.,}) has been modified to be consistent with the exact wording
in Montazer and Wilson (}984). Studies to date indicate that ground water
beneath Yucca Mcuntain flows to the Boutheast and wrouth and discharges at
Alkall Flat, an: possibly near Furnace Creek in Deaih Velley., This ground-
water besin, referred to as the Alkall Flat—-Furnace . reeck Ranch ground-water
basin, 1s thought to be geparate from the Ash Mead.ws ground-water basin
which supplies water to Ash Meadows.

The unit evaluatlon report {Johnstone et al,, 1984) established that
both zeclitized and non-zeolitized recik units considered as candidates for a
poetentisl hosgt rock would be suitable. However, the greater distance of the
Topopah Spring Member from the water table gives 1t an advantage ip torms of
travel time. It i8 also clear that the presence of zeolitized rock units
below the repesitory horizon is an advantage when flow paths are likely to be
oriented vertically downward,

Because hydraulic head pressure 1g higher in the carbonate aquifer than
Ln overlying tuffaceous rocks {at least in Well UEB~25p#l), water from the
tuff aquifer cannot enter the carbonate aquifer. It is also stressed that
the repository 1s above the water table. Much additional work will be
conductad during elte characterization to invastigata 1f other aquifer areas
occur. That fact, and the estimated ground-water travel time from the repos-
itory to the water table (even aseuming it does occur; Section 6.3,1.1.5),
would preclude contamlnation of water in Well J-13.

Minor aquifers or perched water tables do occur in the Yucca Mountain
ragion. The water would DbDe expected to drain rapldly during excavation.
Morecver, it is highly unlikely that large aquifers remain undiscovered in
and near the Nevada Test Site because of the extenalve drilling programs that
have been conducted in this region during the paet several decades, A
thorough summary of the known rteglonal hydrology is presented by Waddell
et al. (1984).

Approximate distances between recharge snd discharge points can be eati-
mated from Figure 2-5 {Location of Yucca Mountain site with respect to the
basins of the Death Valley ground-water system), where the ground-water
basing are illustrated achematically.

Issue: Ground-water travel time

Two comments were recelved on this issue. One commenter suggested that
rapld water flow along fractures near the repository to wells in the regiun
(if 1t occurs) could be determined by rritium injection and later water
analysis, Another commenter suggested a wmodification to the executlve
summary in regard to ground-water travel time.
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Resgonse

Some tritinam analyses have been conducted (Bensnn et al,, 1983) and more
will be conductad during eite characterization ueir; wamples frdm well water
and from any pe:ched water zones found during const:usition of the exploratory
ghaft. Tritium Iinjection plans remain to be finalfl :ed,

The Executive Bummary has been revised to ac¢it.tely reflect the infor~
mation in tha final EFA.

Issue; Recharge At the site

Thirteeu comments were received on this lssue. Many commenters ques-
tioned the aunual recharga rate at Yuccs Mountain by noting that the
availahle data base 18 inadequate to support the DOE estimated percolation of
! millimeter (0,04 inch) per year, Soma of thesa comments suggested that the
uncertainty of these pstimates be stressed in Lhe final EA. Another ¢om~

menter suggested that recharge slong fractured tuffaceous rocks durlng
intense storma could be very high,

Resgonsq

The eatimate of flux at Yucea Mountain 1s not a direct measurement,
gince there is no water removal from drill holes within the unsaturated zone,
as explained by Montazer and Wilson (1984), It was derived by meassuring the
in esitu potential gradient and effective permeabilicties Erom core samples and
uging thesec to estimate flux. Several tests are planned during site char-
acterization to better underatand infiltration and to determine the amount of
flux in the hoet rock, Section 6.3.1.1.5 has been expanded to include a
discumeion on the range of flux rates that are consldered ressonable at Yucca
Mountain, In thie regard, however, information from Czarnacki {1985), Rush
(1970), and specificaily Montazer and Wilson (1984) and Montazer et al.,
(1985) indicate that less than 0,5 millimeter (0.02 inch) per year is

currently passing through the proposed repogitory host rock {(the Topopah
Spring Member}.

Ipaue: Ground-vater supply and availability

Two commenters questioned the productlon potentlal of the aguifers in
the site area (including the deep carbonate aquifer) by noting that little
information 1e provided on the potential future use of these aquifers for
domestic and irrigation resources, Another commenter questioned why the DOE
did not evaluate possible reductions In the discharge of water at springs in
Ash Meadows that might be caused by repository development at Yucca Mountain.

Reagonae

With regard to production potential, the final EA includes a discussion
of the wells that are exiracting water from the Alkall Flat-Furpace (reek
Ranch ground-water basin. Much of the irrigation in the Amargosa Valley
gouth of Yucca Mountaln is provided by springs that discharge along or near
faults that bring water from the deep carbonate aquifer to the surface, It
does seem poasible, however, that exploitation of deep aquifers throughout
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Nevada could occur at sore point in the future, esasuming that the shallow
aquifers are eventually ‘epleted., The likelihcod that the relatively small
Alkali Flat~Furnace Cree™ Ranch ground-water basin would be rzxploited for its
water will be evaluated during future studlas,

With respect to Avy Meadows, it 18 correct that in Chap:er 3 the DOE did
not evaluate possible reductions in the discharge of water :t springs in Ash
Meadows caused by repository development at Yucca Mountain. This 1a because
springs at Ash Meadows discharge from a different aquifer .nd could not be
affected by activities ¢t Yuces Mountain, Seetion 5.2.72 «f the final FA,
however, does deacribe the hydrologic impacts that couls »e expected from
development cf a reposltory at Yucca Mountain, Moreover, as sgtated in
Section 5.2.2, ".., the aquifers underlying Yucca Mountalu can produce an
abundant quanctity of ground water for long periods of time without lowering
the reglonal ground-water table ..." (Thordarson, 1983).

Issue: Miacellaneous

Six comments were received on this issue. One commenter stated that
much of the information abourt the Alkali Flat-Furpace Creek Ranch ground-
water bhasin 1a speculstive because hydrologic testing will not begin until
the site Is already In the characterization stage. Thus, conservative ground
water travel times for the site cannot be confidently estimated. Another
commanter polnted out errore in the text of Chapter 3 concernlng an
historical review of ground-water studies in this area. Several commenters
found an error in Table 3-3 {(Dual classification of Tertiary volcanic rocks
at Yucca Mountain) and on the ifidentical Tabla 6-~16 of the draft EA. A last
commenter asked that the basine be referred to in terms of the Hydrologic
Basins delineated by ther State of Nevada Engineer,

Regponse

A major, reglonal ground-water study of the Yuecca Mountain area has
already been completed by Waddell (1982) and a summary of atudies is given in
Waddell et al. {1984) and the resulta are included in the EA. Although much
has already bean learned about the hydrology of Yucca Moontain, much more
information will be gathered during site characterization. Ground-water
travel times reported in the final EA reflect the range of uncertainty of the
available data.

The comment about inconsistenclee in the hilstorical review of ground-
water gtudles in thie area is partly correct. Yucca Mountaln was not placed
within the Ash Meadows ground~water basin by Winograd and Thordaxson {1975)
a9 stated in the draft EA, but rather in their Oasis Valley-Fortymile Canyon
bagsin., This has beeén corrected in the final EA, Basin deelgnations were
revised by Waddell {1982) and Yucca Mouantaln was placed in the Alkali Flat-
Furnace Creek Ranch ground-water bagin,

The reversal of stratligraphic order of the Pah Canyon and Yucca Mountain
members in tables 3-3 and 6~16 of the draft EA has been corrected in the
final EA. With regard to accurate designation, the one used by Waddell
(1982) and Waddell et al. {1984) represents the most recent interpretation by
the U.8. Geological Survey.
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Cihoel,2.) OGurrent vaio

This category ~ddresses comments on the accuracy or adequacy of the
baseline conditions in the Yucca Mountain area concerairg current water use.
The 15 comments were assigned to the following iesues: (1) Water Use,
(2) Water Demand, =id (3) Water Rights,

Isgue;: Water use

81x questions were asked on this issue, Several commenters stated that
the U,§. Departwent of Energy (DOE) could have eatimatd water use {Iirriga-
tion and domestic) in the Amargosa Valley by indirect wmethods, including
LANDSAT images. Other commentere stated that up-to-date figures for water
use in the Amargoea Desert ground-watar basin {including the acreage under
irrigation) are available from the State of Nevada. A few commenters atated
that although the draft Environmental Assessment (EA)} pointed out that the
ground-water table in the Ash Meadows area has declined because of irrigation
pumping, there is no discussion of the i{mpact of the declining water table on
the DOE proposed water supply for the repository, Mureover, there 1s no
discusaion of the impact to local water users from ground-water pumping at
Yuccs Mountain.

Responge

Although varilous indirect mwethods for estimating water use in the
Amargosa Valley could have been used, a study by the State of Nevada was
selected, After the draft EA wae prepared, a study of water use in the
Amargosa Desert ground-waler basin, as designated by the State Engineer, was
1sgued by the Nevada Department of Conservation and Natural Besources
(Coache, ca. 1984). The Amargosa Deeert ground-wster basin, as designated by
the State Engineer, draws ite water from the Alkali Flat-Furnace Creek Ranch
ground-water basin, and from the Ash Meadows ground-water basin. Agri-
cultural weter use in the Amargosa Desert dealgnated ground-water basin was
egtimated to be 9,105 acre-feet in 1983. TIndustrial, commercial, and quasi-
domestic water use was estimated to be 1,070 acre-feet in 1984. From well
log data, non-permitted pumping for domestic use is estimated to be 400D
acre~feet per year (Coache, ca. 1984), Thus, the estimated water use 1in the
Amargosa Desert designsted ground-water baein in 1984 {(assuming that agricul-
tural water use was not significantly different from 1983 to 1984) wae about
10,575 acre~feet., Thie information is included in the final EA.

Drawdown of the ground-wster table discussed in Chapter 3 refers to the
Agh Meadows ground-water bssin., On the basle of current information, Yucca
Mountain lies within a separate basin referred to as the Alkali Flat-~-Furnace
Creek Ranch ground-water basin. Ground-water pumping at Yucca Mountain is
therefore not expected to have any affect on water usere in the Aeh Meadows
basin, nor will water use in the Ash Meadows basin have any affect on the
water supply for the repository.

Coli+l4.
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Iague: Wateo demand

Four que:tions were recelvaed in this areas ae™ing that the final EA con-
6lder various growth patterns 1n eouthern Nevada fn terms of future water
neads and potuntial utilization, espeglially con:idering that a future
Las Vegas couid obtain water from the lower carh aate aquifer naar Yucca
Mountain. Ctyer commenters etated that because ¢; 2cific water requiremants
for the project ware not included in the draft E.., potential impscts such as
reglonal drawdown or contamination te future weZwaxr suppliea cannot be
evaluated. Finslly, one commenter atated that thw title to Section 3.3,3
(Present and projected water use in the area) 13 misieading because there 1s
no assesgment of future water needs im thia sectilon.

Responge

The ground~water basin in which Yucca Mountain lilea 13 called the Alkali
Flat-Furnance (reek Ranch ground-water basin and in relatively small; 1t
ranges from approximataly 32 to 64 kilometers (20 to 40 miles) Iin width and
ls approximately 161 kilomaters (100 miles) long. Ground water discharges
from this basin at Alkali Flat and near the Furnace Creek Ranch in Death
Valley. All analysees to data indicate that part of the Amargosa Valley ia in
an adjacent basin known as the Ash Meadows ground-water basin, Ground
waters in the two basine are not connected. Development and operation of a
repoeitory at Yucca Mountain is not likely to have impact on future
developments In the Amargosa Valley., Furthermore, in 1979 the Nevada State
Engineer designated, or formally recogniced the presence of, the Amargosa
Desert Ground~Water Bssin {Newman, 1979), which placed iseuance of new water
permits on a prefereace basis rather than a prior-appropriation basia

(Morros, 1982), Consumptive use of ground water for irrigation was ruled not
to be a preferred use 1in this baain.

1t is poseible that an expanding populatien in scuthern Nevada may even-
tually exploit other ground-water basine in Nevada. It would: be very
unlikely, however, that future water needs for the City of Las Vegas would
lead to exploltation of a ground-water baain as small as the Alkall Flat-
Furndace Creek Ranch ground-water basin when basins that are larger and closer
to Las Vegas are available.

Estimates of the water requirements for the rapository are included 1in
the final EA., A qualitative evaluation of water use 1in the Alkali Flat-
Furnace Creek Ranch ground-water basin is included in the final EA by com-
paring the expected water use at the repository with other water users in
this area, The DOE retaine ites preliminary conclusion that ground-water
punping at the repesitery will not cause a reglonal drawdown of the water
table. This conclusion 1s based on records for 18 years of pumpiang of Well
J-13, which 18 the well that is being considered as a possible water source
for the repository (see Section 6.3.3.3). Additional studies conducted
during site characterization will help predict future water demand in the
Alkall Flat~Furnace Creek Ranch ground-water basin.
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Isgue: Water rights

$ix commeats were made on this lsdue. One commenter stated that because
Yucca Mountain 1s not a Congrassionally establishe. “regervation,” the fipal
EA should contaln a discuselon of unappropriated rarer, citing that Nevada
law requires the State Englneer to reject new apgiicationa for water rights
for any purpcse where there 1g no unappropriate water. It was also
questloned whe#ther the DOE has the neceasary wate. cights for a rapository at
Yucca Mounzain. Another commenter wanted to kncw If the DOE currently has
water rights from Well J~-13, and 1if 8o, what th. limitationa are on these
rights.

ResEonse

7f it becomes necessary to acqulre privately held water rights for the
repository, a situation not expected based on avaliable information, the DOE
would purchase these rights or begin Federal condemnation proceedinga. Such
negotiations cor proceedings are not expected or planned., Because no existing
privately held righte or encumbrancea hsve bheen identified at the site, the
DOE considers that the qualifying condition has been met. Whether auperior
rights to the water in the same underground source exist with reapect to

points of extraction outaide the Nevada Test Site hasa not yet been
determined.

C.s4,1.3 Environmental conditions

Comments addreesing environmental conditions were 4ssigned to the
categories of (1) Land Use; {(2) Ecoaystema; (3) Air Quality and Weather;
(4) Noilse; (5) Aesthetic Resources; (6) Archaeological, Cultural and
Historical Resources; and (7) Background Radiation. These subject areas are
addressed below.

Ceb.1,3.1 Yand use

The baseline land~use seetion of the Environmental Assessment (EA)
preaents the existing situation in the region with respect to land use. Also
presented is a discussion of projectad developments in the area, based on
avallable data and information, A number of commente were received in this
category, and these have been aggregated to the following 1ssues: (1) Land
Withdrawal, (2} Agricultural Concerns, {(3) Future Development, and-

(4) Mineral Resources.

Issuve: Land withdrawal

Eleven comments were recelved on the issue of land withdrawal for the
repository and railread spur, Most commenters questioned the large amount of
land to be withdrawn (50,000 acres), and requested information on how such a
withdrawal would proceed. Some aleo asked that the area of land to be



withdrawn be lliustrated. The same commenters also requested that the total
required acreag. for the repository be identified.

Response

The total ~equired controlled acreage for the repository is 24,710
acres. Thie ar.:a includes Bureau of Land Manageman {BLM), Nevada Test Sitae,
and Alr Force lands. The BLM portion, which 1s the portion that would have
to be withdrawn, 1is approximately 5,000 acres, not :(,000. The EA text has
been corrected in several places to reflect this chd e,

At present a rall corridor through BLM lends is only one of three
options belng atudled for the repository program. If a corridor were to be
sited through BLM lands, the land may conaslak of a simple right-of-way rather
than withdrawal of many acres solely for that purpese. Regardleas, detalled
atudies of competing land uges will be done during site characterization and
in conjunction with the Environmental Impact Statement process.

lasue: Agricultural concerns

Five comments addressed this lssue. Several commentera claimed that the
EA neglected to address the effects of the project on prime farmland or on
farmlands of statewlde Importance, Another commenter noted that desert solls
are among the most fertile soils and that productivity is limited primarily
by the avallability of water. Also mentioned was the possibility that
Federal activities involving shipments of highly radicective materials
through the State of Nevada could repult in the contamination (and therafore
loss of use) of large tracts of range or agricultural lands.

ResBonae

The Yucca Mountain site does not contain prime farmland or farmland of
ptatewide Importance se defined in the Farmland Protection Policy Act. Pos—
sible impactes to lands adjacent to trausportation corridors are discussed in
Section 5.3.2 of the EA. While it is true that water {s the most limiting
factor to degert land development, nutrient content of goil is also an impor-
tant factor in agrlcultural land development. Since nutrient content at the
Yucca Mountain eite 1s low, these lands are not congidered conducive to agri-
cultural development.

Issue; Future development

Seven commenters addressed future development concerns, and asked that
thie EA discuss in greater detall toplce such ae State and leocal land-use
regulations {regarding incoxporation, amnexstion, zoning, £lood plain
control), infrastructure plauning, construction design, and so on. Two of
the commenters also asked that the EA include more information ou the timing
and alze of sub-division developments planned for Ash Maadows and Pahrump
Valley. A "future-oriented"” water-use analyels related to projected
developmenta was alao requested,



Response

It is too early in the planning process to incorporate future develop—
menta, such 88 loc+sl subdivision expansion, and infrastructure data because
the data will charge In the next five years as the E-vironmental Impact
Statement 1e developed and studies assoctated with it i:e implemented. Eite
characterization and repository activities will comply with all applicable
State and local land-use regulations. PFurther, multi:. e-use priorities will
decrease once the site becomes a controlled area.

Igssue; Miner:l resources

The discussion of lend use for mining activities in the ares of the pite
was conaidered {nadequate by two commenters, aince ir refers only to the pre-
sent condition, and doas not addregs the future potencial for mineral explor-
ation and sextraction.

Responae

It is Dbeyond the scope of this EA to predict future mineral
exploitation; only the current situation can be deseribed. At present, no
economically exploitable resources exist in the Yucca Mountain area. A
detailed diecussion of the resource potential of the area is predented in
Section 6.3.1.8 of the EA,

C.4.1+3.2 Ecosystems

The commenta diacusaed in this category questioned the description of
the baseline ecosystem and the description of the floral and faunsal '
communities presented in the draft Enviroumental Asaessment (EA). Five
comments were received In this area, and they are subdivided into three
igsues: (1) Threatened or Endangered Species, (2) Revegetation, and (3)
Mixed Transition Plant Aasociation.

Issue: Threatened or endangered specles

Three commenters expressed a concern that the threatened and endangered
specles listing cited in the EA was Incomplete. Both the Mojave fiahhook
cactus and the desert tortolse were given as candidates for addition te such
a listing.

Reaponse

Information gathered during a literature review, during intensive site-
gpecific surveys, and through discussione with the U.S. Fish and Wildlife
Service indicated that no listed threatened or endangered apeciles occur in
the study area, and accordingly, Federal protection under the Endangered
Species Act of 1973 (USFWS, 1973) is not appropriate in this area. Both the
Mojave fishhook cactus and the desert tortolge are candidates under review
but have not vet been officially added to the list of federally protected
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species, Shouvld their status change, the DOE will take the uppropriate steps
required under ~he Eandangered Species Act., The desert torteise 1s alao a
State-protected, “rare" specles, The text in Section 3.4.2.3 of the final BA
hag been revises to indicate the above condition,

Iasue: Revegetatlon

Que commenter questioned how much "organie act..ity” would be contained
in topsoil that was disturbed and banked for 25 to %: years.

Reaponge

Topecoll that {s removed during site characterization willl not be banked
for 25 to 30 years; rather, it will be stored only tur the short amount of
time that an expleratory hole 1s 1n operation {all slte charascterization
activities are to be complered within 4 to 5 years), and then used for the
reclamation and restoratien of exploratory holes. Longer-term revegetation
procedures for the repusitory will be investigated Jturing site character~
lzation. "“Organic activity” of scll may be measured in several ways. All
goll, whether disturbed or undisturbed, undergoes aging and chemical trane-
formations., It is not anticipated that soll banking will significantly
affect the potential of the banked soil to be used in reclamation activities.

Issue: Mixed transltion plant assoclation

One commenter noted that the description of the mixed transition plant
community was deseribed only in terms of absent specles, and that the des-
cription would benefit through the inclusion of dominant species nameas,
general description of the community, and reference to bordering communities
and agsoclated transitional zones.

Resgnnae

The text of Section 3.4.2.1.4 of the final EA has been changed to pro-
vide a more detalled description of this community. However, because of the
highly variable nature of the plant assoclation, it 1s difficult to describe
or quantify it in exact terms.

Ce4.1.3.3 Air quality and weather

The 13 comments thaet address this category have been divided into four
issues! (!) Meteorological pata Collection, {2) Precipitation and Evapotran-
gpiration, (3) Climate, and (4) Fugitive Duat.

Issue: Meteorological data collection

Four commenters queationed the adequacy of the basellne data base for
meteorological and air-quality conditlons in and around the proposed repos~
itory slte. For example, it was felt that not enough information was
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provided on diffusion climatology and potentlal ambient alr-gquality levels in
the area of tie Yucca Mountaln site, Tt wag further suggested that ilunfor-
mation on win: speed, wind direction, atmospheric atability, and interference
with national ambient air-quality standards be p.ivided. As a consequence,
the text of these comments alao gquestioned the evaliation of the effects on
alr quality from such things as the release of rs iionuclides,.

Response

The bssaeline evaluation and description of r ~teorological coaditlouns
presented in the¢: draft Eanvirommental Assessment (FA; were based an data from
8ltes artound the proposed repository site because glte-apeciflic data were not
available, The onsite program wass initieted by Sandila National Laboratorles
to aid in the design of heating and afr conditioninz systems for the surface
faciliries, not to provide the data required to ad2quately sssess diffusien
climatology at the alte, Furthermora, the data collected by Sandla were not
avsilable in a rveferenceable form.

The air-quallty analysis presented ln Chapter 5 of the draft EA specifi~
cally excluded radionuclide emisalons and their subsequent impacta, Radio-~
logical impacts are discuassed in smections 5.2.9 (Radlological effects) and
6.4.1 (Preclosura radiological safety assessements) of the draft EA, These
impacta, however, are not compared to limits set forth in 40 CFR Part bl
because Subpart H of 40 CFR Part b1 excludes the U.S. Department of Energy
facilities that are regulated under 40 CFR Parts 190, 191, or 192. The
repository at Yucca Mountsin would comply with coanditions set forth 1in
40 CFR Part 191 (Environmental Radiation Protection Standards for Management

and Disposal of Spent Nuclear Fuel, High-Level and Transuvanic Radloactive
Wastes, 1985), rather than 40 CFR Part é}.

Environmental documents published subsequent te the EA, such as the
Environmental Impact Statement (EIS), will evaluate In detail the impacts
asgociated with the varlous aspects of development of Yuceca Mountaln as a
repoeitory, At that time, impacts due to waste transportation and commuter
traffic and potential interference with attalnment of national ambient alr-
quality standards will be evaluated Iin greater detail. Presently, the
collection of data on transportation routea, transportation modes {(truck,
train, or both), and Beveral other aspecta of the project have not been
completed. Additlonally, complete onsite meteorological and alr quality data
will be avallable at the time the EIS is prepared.

Issue; Precipitation and evapotranspiration

Four commenters questioned the annual average evapotranspiration and
precipitation rates presented in the EA, and the statement in the EA that
annuai preclpitation averages one~third of eviapotranspiration. Postulated
extreme event and antecedent molsture conditions were thought to be more
meaningful than average precipitation and evapotranapiration,

ResEonsq

Records for Yucca Flat show monthly data as well as annual avefages 80
that variability in molsture conditions can be predicted. For climate and
air-quality modeling that will be part of site characterization, additional
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slte-apecific meteorological data will be available, and detalls of annual
variatiaons in prec.pitation and evapotranspiration will be understood.
General understandi«ig of these values for the arid gouthwestern United States
will also be usefwl for comparing site data and improving predlictive
capability.

For the draft EA, potential evapotranspiration s edtimated by an
empirical method {the Thornthwaite method) raviewed - - Rosenberg (1974).
Potentlal evapotranspiration for Yucca Mountain has bHien estimated to be
about 0.6 meter {2 feet) per year. No reference wasz uited for the evapo-
transplration value ~ontasined in the comment. Esetimaz¢  In Craig and Robison
{1984) suggest 1 to 1.5 meters (3.5 to 5 feet) of potantial evspotran-
spiratien., The U.S8. Geological Survey, in ite commenta on the draft EA,
states that potential evapotranspiration is between },3 and 2.4 metexs (6 and
8 feet} per year. Elther of theese estimates 1s congisient with the estimates
of precipitation that are 20 percent or less of annual potential evapoltran—
spiration as reported at the end of Section 6.3.1.1.3 of the draft EA. These
estimates are preliminary and speculative, and the finnl EA has been revised
to reflect this uncertainty. The climatic regime wili be studied in more
detail during site characterization.

The EA was modlfied to reflect new studies by Classsen {1983) which sug-
gest that infiltration may be limited to pluvial and near-pluvial conditions
and that current recharge is very limited, even at higher elevations.

Issue; Climate

Three commenters addressed the adequacy of the data pregsented in the
draft EA and the validity of the Interpretation of that data Iin accurately
assessing long-term climatic effects on the repository. Extrapolation of
climatic conditions at Yucca Flat to higher elevations at Yucca Mountaln were
not congldered appropriate.

ResEonse

A review of altermative interpretations of Pleisteccene climates has been
added to the final EA. An Indication of the pointy for which agreement has
been reached, or where there 1s no conaensus among recognized experts, has
been included to provide balance to the discussion of paleoclimates, If
Yucca Mountain is selected for further conslderation as a repository, data
needed to fully charscterize the diffusion climatology and meteorologv of the
slte will be collected during site characterization.

Isgue: Fugitive dust

Two commenters expressed concern that the baseline meteorological and
alr quality conditions at the gite were such that development actlvities
asgociated with the repository (clearing of land, travel over unpaved roads)
would reduce the effectiveness of particulste-control strategles (e.g., the
aridity of the ares would make watering unpaved roads for dust contrxol
impractical).
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Epsgonse

Although <ie climate of the araa could require that speclal consider-
ation be given =0 control stratagles proven effective in gilmilar melLeor-
ological condit’sng, the inherent weather conditicis would not prevent
reasonable, effective particulate control. Wateriry 1ot only controls the
dust as long a= the surface 1s wet, but also hely - in compacting loose
particles and cvmenting them into the surface as 1. dries, 1t also washaes
fine particles {which are more likely to be suspencwd) down into the road
surface, Commercially available dust-control chem cals can he mixed with the
water to ald 1in more thorough wetting of the sur: ice snd te 1inhibit
particulate emiss. ons.

C.4I1.304 Nolse

This category concerns the dakta on existing nojse conditions presented
in Chaptar 3. The one comment recelved in this category asked whether the
anbienr noise levels estimated fn the draft Envircomental Assegsment {EA) for
rural communities and desert areas will be confilrmed.

Redponse

The only way in which the estimated amblent noise levels presented in
the EA can be confirmed is through a monitoring program. The conduct of such
a program 1s outside the scope of activities allowed during the assessment of
existing informstion about Yucca Mountain.

The subject of ambient noise levels will bhe addressed during the
Environmental Impact Statement process, and a decision will be made as. to the
type and extent of studies to be conducted. If moniltoxring is deemed
necessary, a plan will be developed at that time.

Cibhe1:43.,5 Aesthetic rasources

This category concerns the date on exiasting aaesthetic rasources pre—
sented in Chapter 3; one commant was received, The commeuter quescloned if
more discussion should ba provided on visibility and if & viewﬂshed analysis
should be performed.

Response

The final Envireonmental Assessment was changed to explain that some
facllitieces may he visible from U.S. Highway %5, especially at night when
facilities are lighted. Additiongl visibility and view-shed analyses may be
conducted during the Environmental Impact Statement process,

L
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Ce4s1.3.6 Archaeolosical, cultural, and historical rescurcas

This category ¢ddresses the baseline description of archseclogical,
cultural, and hist:rical resources found in the vicint~y of the proposed
gtudy area of Yucca Mountain. The 15 comments were gr!iped Into the fol-
lowing issues: (1) 3Jufficlency of Data, (2) Consultaticn +vith Other Organi-
zations, (3) Site Cumparison, and {4) Biblliography.

Irngue: Sufficiency of data

Seven commenta wire recelved whilch pointed to a p2 zeived lack of data
in several areas. Firset, it was felt that the final Env:vonmental Assesament
(EA) should reference the planning and procedural steps of legislative man-
datea 1in the compliance process and should discuss the regults of 1984 test
excavations {(including methodology and Intensity level). Thie and other
comments asked that the significance of the sltes and their eligibilicy for
listing on the Natinnal Reglater of Historic Places be presented in the finsl
EA. In a related observation, one commenter suggested that the EA describe
all aite significance with reference to the Archaeological Element for the
Nevada State Historic Preservation Plan (1982). Another commenter was con-
cerned that the Tule Springs Archaeological District was not mentigned in the
EA. Finally, it was requested that historic cultural resources be discuseed
in greater detail.

ReBEonse

With respect to the archaeological sites surveyed in the area, a table
has been prepared and added to the text of the EA (Section 3.4.6) which liste
all sites and their eligibility status. The Tule Springs site is 1ndeed
cited in the referenced report, contrary to the commenter's impression.

Fleld survey methodology and survey intensity have been outlined in ape-
cific technical reports and are not conaldared appropriate for inclusion 1In
the FA. However, Sectlon 3.4.6 of the EA hae been amended to referenca the
Nevada Historice Preservation Plan (1982).

Issue: Consultation with other orgsnizationa

Five commente were recelved under this isaue; all addressed or requested
that consultation procedures with other crganizations be initiated as soon as
posaible. These organizationse are aa follows: the National Park BService
(Weatern Region), the Nevada State Historlc Preservation Office {(SHPO), the
Advisory Councll for Historic Preservation, and Native American groups. The
U.S8. Department of Energy (DOE} was asked to coordinate with the State
Department of Conservation and Natursl Rasources on the number of test unica
to be placed in each eite, and on the site survey selection 1ltself.

Reagonse

Thie concern will be addregeed by the establishment of a Programmatic
Memorandum of Agreement between the DOE, the Nevada SHPO, and the Advisory
Council on Historic Preservation. Such a Memorandum of Agreement will also
pravent future disagreements on site selection and site survey procedurea.
With regard to Native Americans, no affected Indian Triba has been ldantified
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at the site; liowaver, should such an ldentification be made, the approprliate
Tribal Counci: will be contacted, advised, and ronsulted. In addition,
archaeoleglen! reports prepared under the auaplees of this project will,
whanevar posaible, be sent to the National Park S~vvice aa requesated,

lssue: Site comparison

One commenter noted that the number and typ- ' of prehlstoric sites in
the Yueca Mountain vicinity suggest that the ar-~s has experienced more than
casual or tranalent occupation., The commenter . ajueated that the type and
quantity of archaeological findings on and near Y ca Mountain be compared
with those of ovher areas of the State.

Response

Yucca Mountailn was probably never heavily occupied, as ita srchaeo~
loglcal record reflecta the remains of nomadic hunters and gatherers who
rarely stayed very long in any cne urea. Archaenlogicel site density at
Yocca Mountain 18 greater than that recorded for the Yuecca Flat area,
situated 48 kilometers (30 miles) northeast of Yucca Mountain (Reno and
Pippin, 19853), but is much lees than that recorded fer the Pahute and Rainier
Mesa areas, situated 48 kilometers (30 miles) to the north {(Pippin, 1986).
Regardless of the specific site density, the archaeological record at Yucca
Mountain does have the potential, as outlined in the EA, to address questions
important in understanding the prehistory of Nevada.

Iseue; Bibliography

Four commenters filed questlons regarding the bibliographic record; the
firat noted that it aeema as 1f very little in the cited literature was
derived from historical sourcea. Another 1dentified a reference that was
clited ipn the text, but not found in the bibliography (Pippin and Zerga,
1983). The last commenter asked that a specifle report be cited in the
bibliography.

Responae

Historical references are noted in Section 3.4.6 of the finsl EA, and
the Pippin and Zergs {1983) reference 1is included 1iIn the £inal EA
bibliography. The last report requested 1s an unpublished report prepared
for the DOE, Nevada Operations Office, by URS/John A, Blume and Associates
(Kensler, 1981). It is entitled "Survey of Historic Structures; Southern
Nevada and Death Valley." 1t is important to note that this last report
concentrated only on standing historic structures that had been previoualy
recorded and did not involve cultural resource surveys. Other historilcal
asgessments of the reglon are underway. it has been reviewed during
preparation of the final EA.

Cehel,3.7 Dackground radiation

The commente in this category concern the background radiation data
presented in Chapter 3. Seven comments were recelived. Filve commentera noted
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that the site may alreidy be unsafe due to radiation in tha goil from nuclear
weapons testing. Aan{her commenter questioned the definition of background
radiation levels, The lavels of radlvactivity in Yucea Mpuntain ground water
were also questioned.

Response

At presgent, the Yucca Mountain site is deemed to be - ncontaminated from
Nevada Test Site (NT9) activities. However, the con.r.bution of NTS
activities te the baseline radiation environment will b determined during
slte characterization. Soil will be tested for contemina.ion., Workers would
not be allowed i1 areas where contamination levels excezad applicable

atandarde unless atringent precautions were used (e.g., protective clothing
and monitoring).

In the context used here, radiological background refers to the baseline
radiological conditions resulting from all sources (i.e,, artificial as well
as natural), This includes penetrating radiation from tle earth’e crust and
cogmic sources, primordial radionuclides and their decay products, and radio-
activity deposited in the area from previous activitles at the NTS or from
atmospheric nuclesr testing on a global scale.

The level of radioactivity in Yucca Mountain ground water will be deter-
mined during slte characterization., The general ground-water flow pattern is
illustrated in Figure 6~-2 (Maps of the Yucca Mountaln site) of the draft EA,
The flow tenda to be toward the south or southeast under Yucca Mouantain. No
radionuclides other than tritium were present in detectahbla concentrations in
NTS wells. The "other radionuclides” mentioned in the draft EA were measured
in wells in New Mexlco as part of the Eavironmental Protection Agency's off-
site monitoring program for formerly utilized underground test areas. The
text has been revised to specify tritium as the only detectable radionuclide
in NTS wells. :

Cs4.1.4 Transportation

Twenty-seven comuents were recelved in the transportation category and
these were divided into the following issues: {1} Highwaye, (2} Rallrocads,
and (3) Miscellaneous.

Issue; Highways

Ten comments were aasigned to this issue, More apeclific axisting and
projected local highway data for communities in Clark and Nye counties,
reglonal data for Nevada, and interstate data were requested. Two commenters
suggented that the many trucks coming into Nevada would greatly increase the
chance for an accident, and asked what provisions had been made for schedul-
ing regular driver stops, and for accommodating unscheduled stops due to
weather or other emergency conditions. Another commenter requested more
traffic count data for U.S5. Highway 93 to Arizona, Interstate. 15, and local
roads. One commentar asked why Table 3-8 (Traffic service levels and char-
acteristics) was included in the draft Bnvironmental Assessment (EA). In a
related comment, it was asked whether project-related studies will consider
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the cumulative effect that growth in outlying areas may have on the existing
transportation netw.tk., Another commenter asked 1f auy considarvation had
been given to proviving access to Yucca Mountain througl: the northeast side

of the Nevada Test &ite (NTS), thus allowing more repos’ tory and workers to
reside in Lincoln County,

Response

The request for more site-gpecifie data will b=> 3ddressed in the
Euvironmental Impact Statement., -Site~speclfic data wi 1 be provided for each
proposad and alternatlve road and rail route, The U,S5. ‘2partment of Energy
(DOE) will comply witl all applicable laws, regulations, and codes pertaining
to the shipment of radiological and nonradiological materiala. A brief over-
view of such regulations is contained in Appendix A of the finmal EA. Some
additional specific data along postulated regional routes is provided in
Chapter 5 of the final EA,

The comments cn Chapter 3 concarning impacts and mitigatlon were
addressed in Chapter 5 and Appendix A of the draft FA. Regardless, it muset
be emphasized thet transportation impacts and mitigation will be evaluated in
the Environmental Impact Statement. This will include the concarn ragarding
growth in outlying areas and subsequent strain on the existing transportation
network. ' '

The trucks that bring waste to Nevada would increase the chance for an
accident. BSection 5.3.2 of tha draft EA provides an accldent-risk analysls,
based on the methodology described in Appendix A. More traffic count data
for local communitiee, U.S. Highway 93, and Interstate 15 were not provided
because Chapter 3 was to focus on areas of potential maximum impact (U.S.
Highway 95) to the site. Table 3-8 wes included in the draft EA to provide a
bettar description of different gervice levels and to provide criterie by
which to judge the information provided in Table 3-9 {Evening-peak-hour
(5~6 p.m.) traffic patterns on U.S. Highway 95, 1982) of the draft EA,

A formal transportation plan will be developed as slte characterization
and environmental impact studies progress. When final routing 1s selected,
this transportation plan will include information regarding scheduled rest
atops, and stope due ko unexpected conditions such as weather,

With regard to access through the northeast side of the NTS, such a
route would be Impossible to establish, since this portion of the NTS 1is a
restricted area which cannot accommodate pass—-through traffic.

Issue: Hsllroads

Fourteen comments were asslgned to this lasue, A Iew commenters asked
for the location of Dike Siding and the location of the railroad near the
Degert National Wildlifea Refuge. Beveral commenters requested more railroad
information for such parametars as operation management plans, Federal and
State regulations, rail routes, disaster insurance, accldent risks, and:
existing arrangements. Othar commenters guestioned the extent and adequacy
of the teste that the Unlon Pacific¢ Railroad muet meet to be a Class A main
line- )
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Response

A better descript.lon of the location of Dike Siding wmay be found in
Section 5.1.1.4,2 of the final EA, Figure 5-2 (Proposed highway and rail
access routes to the itucca Mountaln repository) of the ¢.aft EA shows the
proposed rallroad mor: clearly, The railroad will not .rnss the Desert
National Wiitdlife Re 'uge. Therefore, Corn Creek Springs aad the Pahrump
killifish will not bz affected.

More railroad operation, Infrastructure, aund usage :uformation will be
provided in the Envircnmental Impact Statement. In a¢ litlon, raill regu-
lations and routing are discussed 1n Appendix A of the i1 al EA.

The tests resulting in the Uuion Pacific¢ Railroad wain iine through
Las Vegas being classified as Class A are not relevent t¢ the discussion in
Chapter 3. The classification eystem will be reviewed during the Enviraon-
mental Impact Statement process.

Issue: Miscellaneous

Three comments were asaigned to this issue. One commenter suggested
that the draft EA did not fully recognize North Las Vagas. Another reaquested
the written communication from the Union Pacific Rallroad noted in Table 3~10
(Recent rallroad-traffic patterns) of the draft EA, A third commenter cited
a typographical error in the EA text.

Response

The DOE recognizas North Las Vagas as a city but to simplify the many
figures, the title "Las Vegas” serves the entire Las Vegas metropolitan area.
The written communication from the Union Pacific Kailroad noted in Table .3-10
{Recent railroad-traffic patterns} in Section 3.5.2 of the draft EA has been
cited in the final FA and included in the references. The typographical.
error has been corrected.

Caftelsd Sociceconomle conditions

The U.S. Department of Energy (DOE) received many comments on the
adequacy and accuracy of the draft Environmental Asseasment {EA) description
of baseline socioeconomic conditions in southern Nevada. Responees to com-
ments on gpecific issues in the areas of economic conditions, population,
community services, and government and fiscal conditions are in sections
C.4.145.1 through C.4.1.5.5, Twenty-eight geuneral questions were received on
the scope and quality of the socloeconomle baseline description. These 28
general comments are grouped into four lasues under this section: (1) Overall
Approach, (2) Exclusion from Baseline Descriptiona, {3) Native Americansa, and
{4} Statewide Concerns. :

Issuae: Overall approach

Four commenters felt that the 1information contained in the draft EA
reflected haphazard data collection and generally poor-data intégration: and
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analyais. In partirular, it was felt that the information provided in
Chapter 3 of the B4 on background social and economic conditions in Clark
County suffered fror a lack of detall and analytical depth. References were
clted as mieeing anda the way in which specific numbers were developed was
unclear. Some information was referenced as having bee: obtalned from news-
paper articlea, anid the feeling was that newspapers skuuld not be used as
primary sources of informatlon. Finally, the validity :f uaing various years
in the 19808 (rather than census years 1960, 1970, anc 1980} to establish a
socloeconomic baseline was questioned.

Resgonse

The focus of the socloeconomic data-gathering efforr was on informetion
necaessary to evaluate the Yucca Mouncain site againat the socioeconomic-
related eicing guidelines. Thus, data collection, alithough not compre-
hensive, was certainly not haphazard. Aleo, the purpose of Chapter 3 wae to
present background data which were used in the actual analyses presented in
chaptere 4 through 6. The final EA has been revised ir a number of places in
order to show more clearly how various data were obtaiaed and analyzed. In
addition, newspaper referencea have been deleted in those places where
alternative information asources were avallable, However, newspaper refer-
enceg have been retained in cases in which their main purpose ia to help the
reader understand a community better,

An advantage of using the decennial cenaua as a data source is that
those data conetitute an internally coneistent and highly credible infor-
mation base. A major disadvantage of using census data 18 that they are
generally avallable only every ten years. In preparing the EA, the DOE did
not rely solely on census data because timeliness of information is important
in understanding the characteristics of & rapldly growing regilon such as
southern Nevada. An evaluatlon of the requirements for additiomnal socio-
economlc data will be an important part of the investigationse to be conductad
1f the Yucca Mountain site ia approved for eite characterization.

Issue; Excluslon from baseline descriptions

The DOE recelved 16 comments which pointed out that the draft EA did not
diascuse socloeconomic conditiens in Lincoln County and the City of Caliente,
despite the possibility that waste shipmenta by raill would pass through the
county. Also, 1t was stated, individual communities in Clark County were not
described in sufficient detail to enable an accurate portrayal of the county
as a whole. For example, the statement that Las Vegaa 18 an "adult com-
munity" was used to characterize Clark County, ignoring differences among
communities., For example, it was polnted out that the city of North Las
Vegaa was not ldentified on any of the EA maps of the area of interest.

Responge

Since actusal transportation routeas have not yet been identified, com-
munlties that could be affected by transportation of high-level radicactive
waste have not yet been ldentified. 1If a repoeitory were located at Yucca
Mountain, social and economic impacts would occur in aress where repository-
related expenditures would be made and where the inmigrating repository-
related work force would raside. To the extent that resources are avallable
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at competitive prices, it 1s expected that the majority of repository-related
expenditures would be :.ade Ln Nye County, where the site fg located, and in
neighboring Clark Cour.y, the major metropolitan area in southern Wevada.
The Nevada Test Site ‘NTS), adjacent to tha Yucca Mounte;n site in Nye
County, employs DOE and contractor personnel with skill: similar to the
construction and mini~yg skille which would be required by fun repository work
force. Historical settlement patterns of workers at th HNTS provide a
reasonable indication of where repository workers and thi r families would
set:le. Recent settiement patterns of these NTS workers %.re snalyzed uailng
their ZIP codes., The reesulte of this anslysis were eumm rlzed 1n Table 5~26
of the final EA. This a3nslyeis indicated that moat (96 7 rcent) of the NTS
workers reported 7IP codes 1in Nye and Clark counties in 1984, The
aocloeconomic baseline conditions presented In Sectlon 3.6 of the EA focus on
this blcounty area, where almost all of the Yucca Mountaie work force would
be expected to settle, However, aince the data esummarize:] I{n Tahle 5-26 of
the final EA aleo indicete that about .5 percent of the recent NTS workera
reported ZIP codes in other Nevada counties (Douglas, Lander, Lincoln, Lyon,
White Pine, and Carson Clty, a consolidated municipality). the DOE intende to
conalder a larger geographle area iIn future etudles, 1f the Yucca Mountain
site Ls approved for eite characterization.

As 1s discussed 1in Section 6.2¢1.7.3 of the draft Ei, the favorable
conditiona of the socloeconomic impacts siting guldeline were evaluated at
the county level. The first potentlially adverse condition {Section
6+2.1.7.4) was evaluated at the community level. As 1s explained in Section
C.7.4 of thils Appendix and Section 6.2.1.7.4 of the final EA, population
growth rates were used a&s measures of impacte on community services, housing
supply and demand, and the finances of State and local government agenciles.
Insufficient Information was available from published sourcea to perform
detailed community-specific analyses. Information on community services in
individual Clark County communities is presented throughout Section 3.6.3.
The statement (in Section 3.6.3.1 of the draft EA) that Las Vegas 1sg primar-
ily an adult community was not intended to characterize Clark County as a
wheole. In order to correct the impresaion of unwarranted gemeralization, the
statement was deleted from the final EA. Figure 3-21 of the draft EA
(Bicounty area surrounding the Yucca Mountain site) was revised to show the
location of North Las Vegas.

Further regearch at the community level would be undertaken if the Yucca
Mountain eite 18 approved for site characterization.

Isauye: Native Americens

S8ix comments were recelved which stated that the document falls to con-
sider potential repoaltory impacts on Native American communities. The com-
menters guggested that the Moapa River Palute Reservation and the Las Vegas
Pajiute Tribe will be directly and significently impacted by the transpor-
tation of waste, both by reil and by rosd. The dratt EA waa also thought to
be eilent regarding the wider range of Natlve American 1ssues and potential
conflicts. A commenter noted that the Weatern Shoshone continue to claim the
land upon which the repository is proposed to be bullt, and contend that
there is no consideratlion in the FA of present-day Indlan concerns such as
cultural persistence, quality of life, anthropolegical issues, and Indian
religious freedoms.



Resgonse

Native Americuine 1n southern Nevada have not heen certified as
"affected” tribes within the meaning of the Nuclear Wa.:ie Policy' Act (NWPA,
1983}, A petitiou for certification under Section 2(:J{B) of the Nuclear
Waste Policy Act wa: denied the Moapa Band of Paiutes ' Frit, 1984). There-
fore, Native Americsns have not been singled out for ¢ .cial analysls in
the EA.

In preparing the draft EA, the DOE wag aware of .hnshone c¢laims to the
land wpon which the repository is proposed to be built. However, the land
claim 1ssue was mnot addressed Iin the EA because of the rederal Government's
position that ti.e Shoshone had no legal right to the land. This position was
sustained by a recent U.8. Supreme Court declsion whict effectively extin~-
guished the Wesatern Shoshone claim of aboriginal title to much of Nevada,
including the Yucca Mountain site {United States v. Danut and Dann, February
1985), Two additional comments that volced simlilar concerna regarding Native
Americans were included in Section C.44l.5.4.

American Indian reservations, belng relatively distant from the Yucca
Mountain site, are not expected to be affected sgigniffcantly by the inmigra-
tion of repository~related workers and their dependents. The EA has been
revised to include more detail regarding the number of American Indians
residing on reservations in the bicounty area and the locatf{on of these
regervations relative to the Yucca Mountuin site. Specitflc note was made in
Section 5.4.4.2 of the draft EA of the potential for impacts on Native
American cultures from transportation activities. If the Yucca Mountain gite
is approved for site characterization, thie aspect will receive appropriately
detalled treatment in research to be performed during the Environmental
Impact Statement process. In addition, the potential impacts of the reposi-
tory project on Native Americans who live outeide of reaervations {as well as
on other eultural groups in southern Nevnda) would be the subject of
detailed, community~level date gathering and analysis if the Yucca Mountain
glte 18 approved for site characterization.

Issue: Statewide concerns

Two commenters suggested that 1t may be useful to define the entire
State as the "site” for the purpose of aocioeconomic aralyses, Broad, state-
wide conditions which should be described include the overall cheracter of
the State economy, the relatlonshlp of various sectors of the social and
economic fabriec of the State to counterpart components at the couitty and
local levels, and the relationship of State government and finances to local
and county governments. Social and economic snalyses pertaining to areas of
the State outside the bicounty area were thought by sgome commentare to be
mlssing entirely from the draft EA.

Response
One of the functions of the EA 1s to support the evaluation of the
siting guldelines. In nelther of the guidelines which address population and

other socloeconomic issues (10 CFR 960.5-2~1 and 10 CFR 960.5~2~6) is there a
requirement to evaluate impacts at the level of a state. Indeed, for the

C.4=30

g 00 0 8 148 |



qualifying condition, favorable conditions, and potentially adverse condi-
tions under the guid. .line on Socioeconomic Impacte (10 CFR 960.5-2-6}, the
DOE is to addrese puiential impacte on and in “the affected area,” whiech has
been defined as Clers and Nye counties (as noted praviouvsly, in the issBua
regarding exclusion .rom baseline description, the analysis focused on thoae
two countles, where about 96 percent of the repository-::lated workers and
dependents are expe:ted to reside}. The State would, lowever, be an
important unit of analysais in future investigation of gt iloseconomic impacts,
if the Yucca Mountain site 1s approved for site charact: ization.

Cs4.145.1 Populition density and disetribution

Three comments addressed population deneity and Jdlstribution. One
commenter requested more detalled information to asses: the validity and
accuracy of the population forecasts presented in the Eavironmental Assess-
ment (EA). Another atated that a more thorough discussion of the reasone for
the recent growth of Nye County population and projections of future growth
are necesgary. One comment was recelved which requested more informacion on
average commuting distance, modes of travel during commuting, average hours
per day spent in commuting, and commuting information for other (i.e., non-
Federal employment.

Resgonse

It ig true that an understanding of the reasons for recent and forecast
populaticn growth will be important to the future and more detalled assees-
ment of social and economic impacts of locating a repository at Yucca Moun-
tain if the Yucca Mountain site 1s approved for site characterization. It is
not true that such a discussion 1e necessary to the analysils appearing 1o the
EA. The Nye County population forecast presented in Section 3.6.2.2,
Table 3-15 (Population of Nye Cournty 1970-2000) of the final FA, 1g the most
recent avallable forecast for that county. It wes developed in 1984 by the
Bureau of Business and Economic Research {University of Nevada, Reno} for Lhe
State of Nevada, That forecast will be out of date by the time that an
Environmental Impact Statement would be prepared for the Yucca Mountain eite.
Thus future studies will necessarily addresa the reasons for growth and
projected growth in the area. More information on the population forecaats
appearing in Chapter 3 of the EA may be requested from the Nevada Office of
Community Services.

Inclusion of more detalled lnformation on commuting patterns would -not
contribute significantly to the analyses deacribed in chapters & through 6.
Additiecnal research on worker gettlement patterns would, however, be coo—
ducted 1f the Yucca Mountain slte 18 approved for site characterlization.

Cebdsle5.2 Economic Conditlons

Twanty-seven comments addressed economic conditions. . Responses . ware . .
divided into six issues: (1) General Employment, (2) Nye County Employment,
(3) Tables 3-11 and 3-12 of the draft EA, (4) Industrial Employment Sectorx
Percentages, (5) Clark County Employment Growth Rates, and (6) Miscellaneous.
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Igguet: General employment

Twoe commenters -eked for a reference date for the reported employment of
121,000 persons In the hotel, gaming, and recreation sector, Secondly, it
wag questioned why mining was not included under “othe: key employera"™ in
Section 3.6.1 of the draft Environmental Asscssment (Y.}, even though the
mining industry mek.s a significant dollar centributic - to the State of
Nevada.

Reagonse

The EA has heen :ievised to show that direct wage an' salary employment

in the hotel, gawing, and recreatlon industry in Nevada wss about 120,000 in
1983,

The mining sector wae not mentioned in the discusafon of ksy employers
since it has the smallest number of employees of any sector in Nevada (State
of Nevada, ESD, 1984). However, Section 3.6.1 of the finmal EA has been
revised to discuss the importance of the mining industry te the State
econonty, Mining activities are important Iin the analysis of the employment
impacts of the repository discussed in Chapter 5,

Issue; Nye County employment

Eight comments were asaigned to this isaue. Four commenters noted that
Section 3.6.1.1 of the draft EA says that there were 7,508 workers in Nye
County, while Nevada Employment Security Department (ESD) recorde place 1982
employment at 8,640 jobs. PFurthermore, they noted that the EA states that 80
percent of the industrial employment was iIn mining, service, or government
while ESD recorda show 87.6 percent. Three commenters also noted that the EA
characterizes construction as a "large enployer” in Nye County, while
according to ESD adminietrative data, conatruction ranked seventh and
represented [.3 percent of industrial employment im the County in [983.
Three commenters noted that employment data for Nye County are presented for
varioua yeara; this was considered confusing. Lastly, one of these com—
menters felt that the EA should describe historical Nye County agricultural
empleyment in greiter detail.

ResEOnse

The EA wase revised, ueing the ESD data, to indicate thst 89 percent of
the 8,630 nonagricultural wage and salsry jobs in Nye County in 1983 were in
the mining industry, service industry, and civilian government. Since 1983
ig the most recent year for which ESD data are svaillable for both Clark and
Nye counties, the FA was revised to show 1983 ESD data wherever the most
recent values for wage and salary employment are discussed.

While employment In the comnstruction sector 1e emall, the construction
sector 1s neverthelegs important in the analysis of the employment impacts of
a repository. Furthermore, according to ESD data, construction employment in
Nye County has fluctusted conelderably, and hss represented as much as
5 percent of the total wage and salary employment in recent years (State of
Nevada, 0CS, 1985),
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With respect to th2 confusing presentation of Nye County employment
data, the EA was revisel to clarify that ESD nonagricultural wage and salary
employment data are used toc show actual Nye County employwent Iin 1980 and
1983 and that Bureau of Fconomic Analysis (BEA) OBERS data were used for
employment projections. (See Table 3-12 of the final EA.)

The U.S. Department of Energy (DOE) felt that the pr:vision of greater
detoll concerning niatorical agricultural employment In K+ County would not
contribute to or affect the impact analyses preseanted .n chapters 4
through 6.

Isaue: Tables 3-i! and 3-12 of the draft EA

Seven comaents were assigned to this lssue, Some commanters indlcated
that 1t wae unclear whether the data Ln tables 3-il (Employment In selected
industries in Nye County, 1978-2000) and 3~12 (Employment in seleeted indus-
tries In Clark County, 1978-2000) of the draft RA are supposed to estimate
the number of persons amployed by industry or the number of jobs provided by
employers, since these are different concepts. The DOE vsas asked to clarify
the EA definition of employment. The comment compared total 1978 Nye and
Clark county employment, as shown 1n tables 3-1} and 3-12 of the draft EA,
with ESD administrative data and concluded that there was a 46.7-percent
discrepancy for Nye County and a 13.9~percent discrepancy for Clark County.
It was felt, on the basls of thle comparison, that the.data in the two tabhles
were queationable.

Reaponge

Section 3.6.1 of the EA was revised to clarlfy that two sources of
employment data are shown in the EA, and to discuss their differences and the
raagons for using both., Briefly, where the text of the final EA preseuts
totals or the percentage distribution in selected Industries for 1980 and
1983, wage and salary employment data developed by the Nevada Employment
Security Department (ESD) are used., These dats are a count of the aumber of
jobe. Since LESD does not produce long-term employment prolections, data from
the U.5. Bureau of Economic Analysis' OBERS projections were used to develop
the projectlona appearing in tables 3-12 and 3-13 of the final EA. These
data represent the number of persons employed. A new section was added to
the final EA {Section 3.6.1.3) to discuss the methodology used to develop
tables 3~i2 and 3~-13 of the final EA.

The total nuember of persoins employed has been.deleted from tables 3-12
and 3-13 of the final EA (tables 3-11 and 3~12 of the draft EA).

Issue; Industrial employment sector percentages

Three commenters identified minor diacrepancles between reported Clark
County employment percentages and industrial employment percentages according
to the ESD adminilstrative data. One of these commenters gave the followling
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percentage distribution of industrial employment for Clark County, taken from
the State of Nevada Faployment Security Department:

Hining 0. 2% P.ItRoEo a. ?z
Construction b7 Bervice 47.2%
Manufacturing 3.1% Hotel, Gaming, Re:ceation  31.7%
T+CuP.U, 6.0% Government i1.7%
Trade 20.1%

Resgonse

Sectlion 3.,6.1.2 of the final EA was revised to show the percentage dise-
tribution using 1983 ESD values for wage and salary enjployment (State of
Nevada, ESD, 1984}, The new percentages are

Sector Percentage of Total Jobs

Service 49

Trade 20

Government 12

Tranagportation and Public
Utilities

Construction

Mining

O W o

Iesue: Clark County employment growth rates

Two commenters stated that the Clark County 1978-1983 employment growth
rates presented in Table 3-12 (Employment 1n selected industries in Clark
County, 1978-2000)} of the draft EA will be difficult to achieve. Further~
more, it was felt by both commenters that the draft EA projection of 370,221
persons employed 1in 1990 Zs significantly greater than the ESD forecast of
327,000 jobs. .

Resgonse

The primary purpose of Table 3-12 in the draft EA was to show employment
projections for primary sectors. For this reasson, the total shown in that
table has been deleted from the final EA (Table 3~13). Some of the dif-
ferences between ESD data and OBERS data used to develop tablea 3~12 {of the
dreft EA) and 3-13 (of the final EA)} are discussed in Section 3.6.]1 of the
final EA. Additionally, a discussion of the methodology used to develop
Table 3-13 of the final EA appears in Section 3.6.1.3., a new section of the
final EA.
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Jesue: Miscellaneous

Five comments w:re categorlzaed into tha miscellaneuus 1ssue, These are
described in the followlng text.

In the second naragraph of Section 3.6.]1 of the drsft EA, Nevada real
personal income 1s yrojected to grow at ap average anminl rate of 4.8 per-
cent, The DOE was aaked to presant the method used Lo -3itain this valus.

One commenter noted that the written communicat len Erom L. Ryan,
Director, State Office of Community Services, cited in f:iction 3.6.1.1 of the
EA should be added to the reference section.

One commenter requested that the EA include a mote detalled deacription
of the method usad to develop the basaline employment forecasts presented in
Table 3~i11 (Employment in selected industries in Nye Caunty, 1978-2000) of
the draft EA.

Two commenters consldered baselina date concerning labor and materials
markets to be Inadequate. Increases In demand for these rescurcer could
cause price increases or supply delays, and it wae noted thst the EA does not
diecues elasticity of supply 1in these marketa. It was auggestad that the
DOE use examples from studies of "boom towns™ to show whether "these local
inflation conditions” would appear in the area surrounding the Yucca Mountaip
site, :

Response

Section 3.,6.1 of the draft EA waa reviaed to diacuas the method used to
calculate the real personal income growth rate. As a tesult of using updated
population information (DOC, 1985), this growth rate was Tevised to 4.6
percent in the flnal EA.

The EA was revised to include two letters from L. Ryan 1n the references
for Chapter 3} they are citad aa Ryan, 19848 and 1984b, when they both sppesr
in the same chapter as references.

The final EA pregenis a mora detalled description of the method used to
develop the basaline employment projections for Nye County, 1in Section
3-6.1.30

The poasibility that increases 1in demand for labor and imsterlals could
cause price increases or supply delays will be the subject of more detalled
investigations to be conducted 1f the Yucca Mountain site ie approved for
site characterization. Elasticity of supply could be one of the topics for
research. Possible impacts on labor and materiale marketa could include
changes in the level of sctivity in those marketa, changes in quality of
service, and changes in price levels associated with repoaltory-related
activitiea, Howevar, "boom town” examples may not be relevant for the entire
affected area snd, given the planning and mitigation procedures provided in
tha Nuclear Waste Policy Act (NWPA, 1983), boom town conditione may not
necegoarily arise. {See Section C.4.1.5.4 of this Appendix.)



Cebale5.3 Community services

The U.8. Department of Energy {(DOE) received 24 comments regarding the
draft Environmental Aasessment (EA) description of baseiine community ser-
vices 1in the affectsd area. The discussions within the draft EA addressing
community services ronslsted of asesesgsments of housing, «ducation, water
supply, sewage trestment, soclid waste, energy utilici -9, public safety
services, medical services, and library facilities. B ‘ovre discusping par-
ticular 1ssues raised by these comments, it 18 nececd9:vy to outline the
rationale for the approach taken 1in preparing Seetion v5.3 of the draft EA.

Two of the mailn purposes of the EA are to make inteusite comparisons and
to identify potential impacts, To make the most effective use of its
resources, the DOE conducted 8 coarge screenlng so thei detalled studiles
would not be performed on sites which ultimately would wot be chosen for site
characterization, Two measures were uged in the Yucca Mountain EA to
evaluate potential impects on community services: (1) total population growth
rates with the repository and {2) existence of major poteniial impacts on
delivery of eommunity services, housing supply, and local government
Einances.

In evaluating the Yucca Mountain site against the Socioeconomic Impacts
Guideline (10 CFR 960.5~2~6), favorable condition | was considered to be
present as long as the annual county population growth rate in the affected
area with the repository was forecast to be less than that experienced his-
torically In the area. Potentially adverse condition 1 was evsluated by con-
sidering estimated community population growth rates with the repositeory and
qualitative Information on the ability of service providers to furnish the
incremental levels of services and housing required by the repository-related
inmigrants. The maximum one-year growth rate of the total population (i.e.,
baseline population plus estimated repository~related population) of each
community in the affected area was used as an indicator of the potential for
impscts on housing and community services, since these depend directly or
indireetly on population. The qualitative information was obtained primarily
from published sources and diacussions with major service providers 1in the
bicounty area.

By limiting the analysis of these favorable and potentially adverse
conditions to these measures, the DOE was able to use readily available
information and avold the false impression of precision which would result
from the combination of a more sophisticated analytical approach with insuf-
ficient data. Therefore, the information presented in Section 3.6.3 of the
EFA wes limited to that which was readily available. The extensive primary
research which would be necessary for a thorough evaluetion of existing
services and projection of future service needs, and which will be conducted
in future site investigsntions, wase therefore beyond the acope of the EA
investigation. However, published information was used, whenever posaible,
to gain insights into the adequacy of existing services and to provide
background information on individual communities., Finally, an analysie of
the settlement patterns of recent Nevada Teet Site {NTS) workers indicates
that relatively few repository workers and dependenta would be expected to
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settle outgide of MNy: County, Indian Springs, and the Las Vegas nrban area
{gee Table 5-26 of 'he final EA). Therefore, extensive background infor-
mation on other ruril GClark County communities was not mnecessary for this
preliminary analysis.

Sectiona 3.6.3, 5.4.3, and 6.2.1,7.4 of the final ip heve been revised
to incorporate the . oregoing discusaion.

The comments and responses have been grouped inte 1+ issuea: {(]) State
Services, {2) Housing Information, (3) Bducation, (4) Water Supplies, (5)
Waste-Water Treatmen! and Disposal, (6) Public Safety, (7) Solid Waste,
(8) Energy in Nve County, {9) Radioactive Emergency RKespense, and (10)
Miscellaneous.

Isgue; Stata aervices

Three commenters asked that the EA examine services provided hy the
State of Nevada witieh directly affect local governsents and local
communities,

gesgonsg

Section 3.6,3.8 of the final EA has been reviped to include & brief
descripticon of social services provided by various levels of goverument,
including the State of Nevada. Detalled information on other services
provided by the State of Nevada were not necessary, as explained in the
introductlion to this section, for the type of analysis performed.

Isgue: Houslng information

Three comments were assigned to this issue, Two commenters pointed out
that the Center for Business and Economics Research (CBER) at the University
of Mevada, Las Vegaa has more recent data on housing In Clark County. One
requested that recent housing vacancy information and reasons why the Nye
County housing vacancy rate was 17.9 percent in 1980 be presented. Another
commenter degcribed "housing™ as a complex Integration of many key sectors;
and suggested it is affected not only by existing supply and demand but also
by extraneous variahles as diverse as the behavior of interest rates and the
abillity of local contractors to hire workere and ebtain materials atl reason-
able costs, The commenter suggested that the financial and building industry
underpinnings of “housing” in the affected area should be examined in great
derail.

Rasgonse

The data mentioned by the commenters were requested from the CBER. How-
ever, the informatlon provided did not update the housing characteristics
data presented in the draft EA. Neither dats on recent housing vacancy rates
in Nye County nor reasons why the vacancy rate was 17.9 percent in 1980 were
avgilable from publiahed sources during preparation of the draft EA., This
type of information will be socught as part of research planned 1f the Yucca
Mountain eite 4is approved for site characterizatlion.
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Housing is indeed & ".,. complex integration of many kay sectors of area
activity,” To assess T“he effects of repository development on housing at the
county or community t¢reles would requite a depth of analysis which was out-
side the acope of the EA. Because a comprehensive housins analysie was not
avallable, the types of detailed informatilon ldentifled 1i. this comment were
not presented in the community services background sect’vy of the EA.
Additional regearch on housing In the affected area will 2 undertaken 1f the
Yucva Mountain site 1a approved for site characterizatior

Issue: Education

The DOE received three comments on the level of deta:l provided in the
description of educational services, Commenters noted that schoole per 1,000
residents fe not a ugeful basis for compsrison of capaciiy., It was suggested
that considerably more detalled information on schools in each community
{e.g., extent of overcrowding, busing requirements, student—teacher ratios,
maintenance requirements, financing) should be provided in the EA.

Reegonae

Numbere of schools, teachers, and other services per 1,000 population
were presented in order to be able to perform a preliminary anslyeis of com~
munity service impacts in a consistent way for several types of eervices and
for the two counties. The shorteomings of this approach are recognized;
indeed & c¢sveat on the comparison of the educational ratios for Nye and Clark
counties 1s made in Section 3.6.3.2 of the final EA, While detsiled informa-
tion on classroom space, special education space, common areas, and other as
yet umnet needs 1s certainly relevant to an analysfs of the ability of local
school districts te accommodate increaaed demand for educational servicea, 1t
was felt that the information presented wae suitable for the preliminary
evaluation approach described above.

Issue: Water suppliles

Two comments were received on this isgue. One commenter stated that a
much more in-depth evaluation of water capacity by source and location and
uge by demand segment in Nye Ccunty fa required. Another commenter noted
that the information provided in Chapter 3 of the draft EA does not indicate
that a water-well inventory was attempred.

Resgonse

The DOE agrees that a more thorough review of water supply and demand in
southern Nye County is required in order to gain a complete understanding of
potentlal impacte of repository-induced population growth 1in the area.
Information available from publiehed sources wae, however, sufficient to
reach the praliminary conclueion that water supplies would be sufficient,
glven solution of some exlsting problems. The analysia presented in Section
3.6.3.3 ¢f the draft EA ahowed that If the present trend of counverglon of
land use 1n the Pahrump Valley from irrigated agriculture to residential
development continues, then the valley-fill aquifer can support up to about
16,900 people without a decline in usable storage. The situation in the
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Amargosa Valley, whose ground-water basin has been designuted by the State
Engineer, 1g less clea:, Although the basin 1s over-approprilated, actual
irrigation water use 1r lass than half of the sustained vield {(see Saction
3.3.3 of the final EA}. ILf agricultural development remsins limited, Lhen
there would be consldureble opportunity for expansion o domesgtic and
quasi-municipal uses, which would have the highest preference; conversion of
agricultural land use to realdential as in Pahrump would {mprove the water
supply sltuation further. DBeatty's water supply problem: are discussed in
Section 3.6.3.3 of the EA. If new high~quality water souices are not found
for that community, then its growth potential could be %;mited., Section
3.6.3.3 of the EA has been revised to Incorporate new .riformation about
Amargosa Valley, including water-well information for tho:a portione of the
Amargosa Desert ground~water basin designated by the State Engineer.

Issue: Waste-water treatment and diaposal

Four comments were asgigned to this 1ssue. Informatlon on wasta-wster
disposal regulations or planning guldelines for Nye County was requested. It
was asked 1f existing sewage treatment facilitles are at, or close to, capac-
ity. An estimate was requested of the impact cof projected future growth in
the varioue areas on the adequacy of treatment systems. An explanation waa

requested of how local governments finance improvements and/or additions to
gsewage fscilities.

Two commenters pointed out that the Boulder City, Clark County, and .
Las Vegas wagte~water treatment plant capacity data presented in Table 3-2]
of the draft EA are insccurate, and that the "Peak Damand” column does not
make any sense. Facllities in 12 additional communities 1in Clark, Nye, and
Lincoln counties should be included in the table.

Besgonse

Waste—water disposal regulations and/or planning guildelines provide
indirect evidence of a county's ability to absorb future population growth.
However, the method used to evaluste favorable condition 1 of the socio-~
economic impacts guldeline {see sectlons 3.6.3 and 6.2.1.7.3 of the final EA)
precluded the necessity of examining local regulations in detail.

Peak load and capacity of major waste—water treatment facllitles in
Clark County are compated in Table 3-21 of the draft EA (Table 3-22 of the
final EA). On the basis of new information {Walker, 1985} the EA was revised
to state that the waste-water treatment capacity of the Beatty Water and
Sanitation District has been reached. Information on the capacity and load
on other systems 1in Nye Gounty is unavallable from published sources.
Section 3.6.3.4 of the draft EA has been revised to 1include more information
on the capacity of waste-water treatment systems 1in Clark County.
Information on local government measureg for financing community services
impravements wae not necessary for the level o»f analysis conducted for the
EA. This tople will be explored if the Yucca Mountaln aite 1s approved for
slte characterization.

The plant capezity figure for Boulder City ip the draft EA waa
incorrect; 1t wss cobtained from a reference {Navada Development Authority,
1984) which contained the erroneous value of 2.0 million gallons per day.
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Table 3-21 of the draft EA (Table 3-22 of the final EA) has been revised to

show a capacity of j.J million gallona per day. The capacity for the City of
Las Vegas waste-water treatment plant is correct as shows, asg verified in a

letter from the City of Las Vegas {Donovan, 1984}, A neu reference for the

capacity of the Clari County plant (which 1s correct as shown) has been added
(Brown and Caldwell &nd Culp/Wesner/Culp, 1980).

Table 3-21 wasg #lso revised to show that Henderson -sea a different type
of waste-water tiealment process than was reported in the draft EA, The
heading "Peak Demand” was changed to "Peak Load."

Given the community services evaluation approach des.ribed in the intro-
duction to this seetion, it waa not necessary to include descriptions of the
waste-water treatment eystem in each community in the affected area. As
discussed 1n Section C.4.1.5 of this Appendix, Lincoln County was excluded
from the analysis because the focus wam on the areas in which most (l.e., 96
percent) the repository-related work force would likely aettle.

Isgue: Public safety

Three comments were agsigned to this issue. Two commenters requested
additional information on public safety services In Nye County, Iincluding
gtation capacity, jell facilitlea, number of marked and unmarked cars, and
communication and dispatch services. Another commenter pointed out that
detention faoilities are currently overcrowded and could be impacted by the
influx of people., Increases 1n crime rates are a likely occurrence 1if
population growth exceeds employment growth., Additional information on fire
protection was requested, including numbers of fire departments, number and
location of stations, personnel, fire ratings, condition of eatations and
equipment, wumber of Iincidente responded to, responsge time, and emergency
medical services provided by fire departments. It was stated that the EA
should contain standards of adequacy for rural and urban police and fire
operations.

ResBonse

Detailed informetion on police services Iin Nye County was unavallable
from published sources during preparation of the draft EA. Furthermore, the
level of detall requested in this comment Is not necegsary for the evaluation
approach described in the introduction to this section.

The inadequacy of some of the detention facilities in Clark County was
mentioned in Section 3.6.3.7 of the draft EA. Information on the extent of
overcrowding of detention facilities in other parts of the affected area waa
unavallable from published sources during preparation of the draft EA.
Similarly, available information was ipsufficient to support 2z judgment of
whether "Increases in crime rates are a likely oeccurrence 1f population
growth exceeds employment growth."

Detailed information on fire protection and emergency medical services
was unavailable from published cources during preparation of the EA.
Furthermore,; details of the nature requested were not necessary for the
evaluation approach desrribed in the intreduction to this aection.



The main reason f{or not comparing community servigags levels with
atandarde 18 presented under the "Miscellaneous” 1ssue, “here are several
other ressons why use of natlonal or regilonal police and fire protection
standards was deemed luappropriate, In the Las Vegas ulba. area, the large
vigsitor population mekes problematical the use of standarils derived from
studies of citlies with.ut such a large tourism component. 4.s0, an unknown
number of private security officers are employed by the he :1a and casinos 1ip
the Lae Vegas area. ‘Thus it is difficult to relate protec.ive mervice levels
to national data. In rural areas, especlally in Nye Coun 'y, per capita stan-
dards may also be inappropriate, given the large distanci: which must be
covered by police and fire sarvices.

Josue: Solid waste

One commenter requested additional iInformation on the capacity and
nunber of years remaining. in expected landfill life, materxriale accepted at
landfills, and methods of disposing of hazardous waste materials.

Responge

Information on landfill cspacity 1in Nye County was unavailable from pub-
lished sources during preparation of the draft EA. Thie information would be
obtained in future investigations 1f the Yucca Mountain site 1s approved for
slte characterization. Consideration of materials ecceptad at the landfilla
and the method of disposing of hazsrdous waate materials is not directly
relevant In considering the impact of future population growth on community
services.

Tesue: Energy in Nye County

One commenter pointed cut that the energy utility informatlon provided
in Section 3.6.3.6 of the dreft EA does not glve detaila or suppliers,
capacity, and use 1n Nye County. This information, plus information on
generation, transmission, distribution, and service facilities and capacity
should be provided.

Resgonse

Table 3-22 (Epergy distributors in Nye and Clark counties) of the draft
EA (Table 3-23 of the final EA) reports that the principal supplier of
electrical energy to the communities of Nye County nearest the Yucca Mountain
gite is the Colorado River Commission. The utillty which distributes the
electricity 1s the Valley Electrical Association. Information on capacity
and use In Nye County was not avsllable from published sources. The
remainder of the information requested by this commenter was not necessary
for the evaluatlon approach described in the Introduction to this section.
However, the EA was revised to specify more clearly the service area of the
Sierra Pacific Power Cowmpany and to show that Mount Wheeler Power supplies
electricity to northwest Nye County.
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Issue: Radioactive emergency response

Two commenters felt that the EA should provide more information on the
capability of loca! police, fire, and medicel care f:r:{lities .to handle
emergencles invelvitg radlioactive exposgure.

Resgonaq

Published information on emergency services and peclal trauma and burn
treatment facilitfee In Clark and Nye counties was uwa-:silable during prep-
ararion of the draft EA., In addition no estimates of t..e number of emergency
cases Iinvolving radlation exposure have been developed. Tt 1 therefore
unreasonable at this point to assess rhe demands upon wrotective services and
exlsting und propoaed medical facllities by accidents of this nature.
Further research into both the demand for emergency anrvices and medical
treatment of radiological accident cases and the proposed means for handling
them will be condected if the Yucca Meountain site 1s approved for site
characterization.

Issue: Milacellaneous

Two commenters felt that the EA should not only express community ser-
vice conditions quentitatlvely, but should slsc draw substantiated con-
clusions as to the adequacy of these conditions as they currently exist., The
same observer reflected that no treatment of community services for Clark
County can be considered adequate unless it specifically addresses the
effects that massive numbers of tourfste have on the type, level, adequacy,
and overall status of each service category.

ResEonse

In preparing the EA, comparison of levels of various services with na-
tional or regicnal stsndarde was considered. It was decided, however, not to
use these types of standarda. Actusl aversge historical service levels (in
the form of per capita ratios)} reveal citizen preferences; they implicitly
take into account community judgment as to the adequacy of services. Tt ia
true that an analysis at the margin {f{.e., of the additilonal services
required by each additional member of the community) would be preferable,
However, sufficient data for such an analysis were not avallable. More
detailed investigations, to be undertaken if the Yucca Mountaln site is
approved for site characterization, will include consultation with com—
munities to ascertain appropriate measures of service levels. Nevertheless,
qualitative statements about the adequacy of water supply, public safety,
medical, and recreation services are presented in final EA sections 3.6.3.3,
3.6.3.7, 3.6.3.8, and 3,6.3.10, respectively. Because the issue of the
capability of State, county, and local service agencies to accommodate
repository-related population growth 1s so Ilmportant, detailed research 1in
this area will alsc be conducted 1f the Yucca Mountain site is approved for -
site characterization. '

The effects of large numbers of tourists on the abllity of local
agencles to provide community services are discussed briefly in sectlons
3.6.3.7 and 3.6.3.8 of the final EA. Further research in thls area will be
conducted 1f the Yucca Mountain slite ls approved for site characterization.
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Cebale5.4 Soclal cond tlons

The U.8. Departmeot of Energy (DOE) received 19 commerte or aections of
the Envirconmental Aesevsment (EA) devoted to background sasniocultural char-
acteristics in the affected area. From these, the following aeven issues
were ldentified: (1)} Nye County Homogeneity, {2) Worker f:ttlement Patterns,
{(3) Urban Culture, {4 Social Organization and Structure, '5) Indian Tribes,
(6} Boom~Bust Communities, and (7) Attitudes and Perceptiors.

Iesue: Nye County homoienelity

One commenter stated that the description of the population of Nye
County as "falirly homogeneoua” may be somewhat migleading and that in
actuality (when the data are disaggregated) there are significant racial
divisions. This commenter believed that a more useful approach would be to
describe each community in terms of its unique ethnic, age, sex, raclal, and
even religious compos.ition.

A second commenter questioned whether it was consistent to describe the
population as "fairly homogeneous" 1f there were also relatively high numbers
of Native Americans and 1f half of some areas are Hispsnic.

Rasponse

The atatement regarding the homogeneity of Nye County population was
baged upon the aggregate data presented in Tabla 3=24 of the draft EA, Table
3~26 in the final EA (Comparison of selected aoclal characteristics by
region). The tsble eshows that the Nye Connty population for 198G was
classifled by the U.S8. Department of Commerce, Bureau of the Census (DOC,
1983), as 100% rural and 927 white; both percentages were higher than the
averaga for the United States, Mountaln Statea, Weatern States, the State of
Nevada, and Clsrk County.

The approach suggested by the first commenter would be useful. Data
wera, in fact, disaggregeted, &s much as possible, in the dimcusesion of
individual communities located clome to the site (see gection 3.6.4.1.1).
However, only limited community-~level Information 1s available at this time.
Additicnal community-level primary data will be sought if the Yucca Mountailn
site 1s approved for site characterizatiom.

The description of Nye County as "falrly homogeneous" 1s not incon-
aistent when read in context. As noted above, the statement regarding the
homogeneity of Nye County popultion was based upon aggregate data (presented
in Table 3-26 of the final EA). These data also show relstively less vari-
ation In racial composition (with the exception of Native Americans, as
noted) in Nye County than In other areas Included in the table. The state-
ment regarding the Hispanilc population did not draw on the county-level data
presented in the table and was attributed to only one smell community within
the county (the Town of Amargosa Valley; see gection 3.6.4.1.1 of the draft
and final EA).
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Isgue; Worker set(lement patterns

Two comments Jere recelved relativa Lo worker sattlement patterns. It
wag stated that according to Section 3.6.4.1.1 of the draft EA, "... inomi-
grantg would be most likely to settle in those rural communities that provide
services and amenities.” Other variablea, such as d-ztance from the work
gite and the fit oetween the Iinmigrating workers and the racial, ethrie,
religlous, and economic composition of the community were considered hy
these commenters to be of equal or greater influence.

Response

The DOE agrees that worker settlement patterns are a product of many
factors 1in addition to levels of commupnity services and amenities. The sen-
tence In jguestion hes been deleted from the finmal EA.

Iague: Urban Culture

The five comments ansigned to this ispue address three toplica: descrip-

tion of urban culture, alleged cultural bilas of the investigators, and
Influence of tourism. :

Description of urban culture. Although the DOE says In Sectionm 3.6.4.2
of the draft EA that “... the rich divereity of cultures and lifestyles
exhibited 1n Nye and Clark counties 18 outlined in the following sec-
tion ...", the actual diacuession of the lessue consiste only of broad
generalizations, egccording to two commenters. In particular, the attempt to
describe the “urban culture” of Clark County in one short parsgraph in the
draft EA was conaldered inadequate.

Response. The two subsections on rural and urban cultures (3.6.4.2.1
and 3.6.4.,2.2, respectively) contain more than generalizatlons. TIngufficiant
material wae available from published sources to provide more detail and
depth. Howaever, the data presented in Seetlon 3.6.4.2, along with those pre~
gsented in Table 3-24 {(Compariecon of selected socilal characteriatics by
reglon) of the draft EA {Table 3-26 of the final EA), are adequate for the
purpose for whkich they were {ntended. The purpose of Section 3.6.4.2.2
{Urban culture) was not to present a detalled portrait of urban culture, but
rather to provide a basis for assessing the likely cultursl compatibility of
inmigrant workers and existing residents. As 1s emphaeized in Section 5.4.4
of the EA, the assesament does not claim to be anything other than prelimi-
nary at this stsge. At a minimum, there is an adequate basis for making the
preliminary assertiona that (1)} considerable diversity of cultures exists In
the affected area and (2) inmigrating workers are likely to be able to select
a compatible cultural environment.

Alleged cultural bias of the inveptigators. One commenter objected to
the cited conclusion by Adame, and Gottlieb and Wiley in the draft EA that
"ess all eltizens must reach some accommodation between gaming and other
cultural values.” The commentere claim that thie reflects the cultural blas
0of the 1nvestigators rather than the reality of the attitudes and beliefs of
those clitizens who live In a communlty where gaming ie legal, aocially
acceptable, and almost excessively regulated.
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Another commenter ¢.ated that those agsoclated with gamlng and tourlsm
are not necesserily trawvalents, but are generally part of the "more settled
population groups.” They stated that Section 3.6,4.2.2 of the draft EA was
obviously written by somwone not familiar with the area.

Response. 1In the .bsence of primary data gathering ant! analysis {which
would permit exploration of deeply felt attitudes and beli te)}, the DOE wae
limited to documentztion of the overt part of the culture nd to published
statements concerning cultural values. Documentation was deliberately
selected from regional and local sources in order to avole ¢he possibility of
cultural blas. Section 5.6.4.2.2 of thre BA has been revised to delete the
reference to Gottlieb and Wiley. References in that sect-on have been
limited to Nevada sources.

The statement to which the second comment refers is, "A basic division,
however, may be dlacerned between the life atyles of the transeients
{associated with gaming and tourism) and relatively more settled population
groups.” The reviewers evidently interpreted "transients” to mean local
employees in the gaming and tourism sectors. This was not the 1intention of
this atatement. Not all of those amsoclated with gaming and tourism are
necessarlily translents. However, the 12.5 million viaitora who stayed an
average of 4.3 nights in 1984 (Las Vegas Review-Journal et al., 1985) could
certainly be classified as trensilents {i.e., persons who are paseing through
or by a place with a brief stay or sojourn). The EA has been revieed to
exclude the word "transienta”,.

Influence of tourism. Statements Iin Section 3.6.4.2 of the draft EA
suggested to one reviewer that there is a baslc division between people who
work in gaming and people 1lu other occupations. This commenter noted that a
more significant impact resulting from geming 13 the large influx of tourlste
and that the EA should focus on the influences of tourism, including its
importance to the sccial, cultural, and economic fabric of the community.

Repponse, The DOE did not intend to suggest thalt there is a basic
division between people who work in gaming and other Clark County residenta.
It is true thai wany people whe work in gaming-related capaclities also hold
other jobs. The basic divisfon i3 between persons who are settled members of
the community and those vho are “passing through.” The "two faces” of
Las Vegay which are noted in Section 3.6.4.2.2 of the draft and f{nal EA are
part of its uniqueness. The influences of tourism and gaming are closely
interwoven. S8ection 3.6.4.2.2 of the EA haa been revised to clarify the two
major aspects of the Clark County culture: The 1lmage of Las Vegas as the
“"Entertainment Capital of the World,” and the cultural diversity that exists.

Issue: Soclal organization and structure

The five comments assigned to this issue address four topics: seocial
organlization end dynamics, imbalance in the description of Las Vegas,
comparison between Nye County and Clark County, and influence of tourism.
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Social organiz:tion and dynamics. Tt was stated that sections 3.6.4.1.1
and 3.6.4.1.2 of th draft EA contaln no description of the dynamic interplay
of relationshlps t-at characterize each community and make it unique,
According Lo two ccamenters the EA should examine the evcial orgeoization and
structure of each iurisdiction, with special attention given to those com-
munities, or even uelghborhoods, where prospective rejssitory workers are
most likely to satile.

Response. The types of Information and analysee v .quested by these com-
menters are more appropriate to an Environmental Impa. t 3tatement than to an
Environmental Aseessment. In the abaence of communi:: -level primary data
gathering and analysls, it is not possible to provide the type of portrailt
requested. Additlonal primary data gathering and analvsls to be undertaken
as part of the Environmental Impact Statement (RIS} proceaa, 1f the Yucca
Mountain site 1s approved for site characterization, chould permit a more
detalled treatment of social organization.

Imbalance in the description of Las Vegas. One commenter axpreased the
optnlon that the statements made about Clark County in Section 3.6.4.1.2 of
the draft EA should be balanced by a discugelon regerding the "normal
community” aspect of Las Vegas,

Responge. The discussion requested by the commenter is in Section
3.6,4.2.2 of the draft EA,

Comparison between Nye County and Clark County. One commenter stated
that comparisons between Nye and Clark counties are wovrthlesa. Thle same
commenter felt that the draft EA discussion of rural socilal organization and
ftructure {firet paragraph, Section 3.6.4.1.1) is self-serving, and that
operating from a small population base it is easy to ahow rapld growth and
low soclal problems.

Regponse. The paragraph in question was not intended to be self-
serving; 1t is more appropriately viewed as one part of an entire sectlon
which points out dlfferences between the urbsn and rural sections of the
affected area. This sectlon of the final EA has been revised to include a
caveat regarding the amail numbers and the esmall population base in Nye
County.

Influence of tourisgm. The comment was made that atatietics presented in
Section 3.6.4.1.2 of the draft EA should reflect the influence of tourists,

Reaponse. Sectlon 3.,6.4.1.2 haa been revised to include the statement
that certain socilal indicators such as rates of divorce, homicide, and ecrime
are inflated by the large number of nonresidente. Suiclde ratas for Clark
and Nye counties were calculated from dats on sulelde by county ¢f residence,
and therefore are not inflated.

Isgue: Indian Tribes

One commenter felt that little information on Indisn Tribes was provided
in the draft EA. A second commenter, noting that the Shoshone people con-
tinue to claim the land on which the repository is proposed to be bullt,
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emphasized that an understanding of their culture and ite reverence for the
land would be essent-al if conflict betwsen repository futeresta and Indian
interests and cultuye 1is to be avoilded.

Response

As was discusse)’ in Section C.4.1.5 of this Append: , Native Americans
in southern Nevada huve not begen singled out for special! analysis in the EA
because they have not been certified as "affected” tribvs within the meaning
of Section 2(2){B) of the Nuclear Waste Policy Act of 1. E? (NWPA, 1983)., A
petition of certificatfon under Section 2(2)(B) was speci ically denied the
Moapa Band of Palutes ‘Frit, 1984). Therefore, Native Am:ricans have been
addresped in the TA In a manner similar to other cultural units in the
affected area.

Furthermore, Americsan Indlan reservationa, being relgtively distant from
the Yucca Mountaln site, are not expected to be affected significantly by the
inmigration of trepository~-related workers and theilr dependenta, The final EA
has been revised to include more detall regarding the number of American
Indiens residing in the hicounty area and their location relative to the .
Yucca Mountain site., Specific note was made (in Section 5.4.4.2 of the draft
EA) of the potential for {mpacts on Native Amevrican cultures from trsns-
portation activities. This discusgsion has been expsnded further in the final
EA. When actual transportation routes are identified, additional research on
this subject will be undertskenm. In addition, the potential impacts of the
repogsitory project on Native Americans who live both on and off reservations
(as well as other cultural groups in eouthern Nevada) would be included in
the more detailed, community~level data gathering and analysis to be con~
ducted if the Yucca Mountain site 1s approved for site characterization.

In preparing the draft EA, the DOE was aware of the Shoshone claims to
the land upon which the repository is proposed to be built, However, the
land c¢laim issue was not addregsed in the EA because of the Federal
Government position that the Shoshone had no legal right to the land. This
posfition was sustained by a recent U.S. Supreme Court decision which
effectively extinguished the Western Shoshcone claim of eboriginal title to
auch of Nevada, including the Yucca Mountain Site {(United States v. Dann and
Dann, 1985). Awareness of Native American (including Shoshone) reverence for
the land is indicated 1n the wording and references of Section 5.4%4.4.2 of the
final EA. As noted in the preceding paragraph, the potential for impacts on
Native American culture, ay on other cultures in the affected area, will be
agssessed during the detailed community-level data gathering and snalysis to
be conducted 1f the Yuceca Mountaln site 13 approved for site
characterization.

Issue: Boom-bust communities

The comment assigned to this 1ssue addresses two toples! beoom—bust
cycles, and community~specific examination of rursl culture.

Boom—-bust cycleg. One commenter sgsuggested that aluce the effects of
boom-bust economlic cycles bave had such major impacts on rural communities in
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Nevada, a fairly cowprehensive discueeion of the extenwive litevature on
boom-bust communiti.-e in the West might Dbe very appropriste in section
3.6.4.2.1 of the EA.

Regponse. A cuinprehensive review of the bocm-bus: literature was not
considered appronriste for the EA because (1) the boom-:u3zt iiterature, which
hae been undergoing revision {see Murdock et al., 1985: und Wilkinson et al.,
1982}, 18 not relevant for the entire affected area ané {2) a focus on boom-
bust literature presupposes that the repository would a'so cause boom-bhust
conditiong, which 1s by no means cerisin given the pl nalng and mitigation
procedures provided In the Nuclear Waste Poliecy Act (NWPA, 1983},
Nevertheless, several references were identified in the rrvaft EA so that the
reader could puiLsue additional material 1f desired. An sdditional reference
{Murdock et al., [985) has been included in the final FA. Together, the
references ¢ited in Section 3,6.4.1 of the final EA pruvide a comprehensive

overview of the early boombust literature and more recnnt thinking in the
field.

Community-specific exsmination of rural culture. One commenter felt
that to be useful, an examination of the characteristice of rural culture
ahould be community-specific, so that the key elements of unique culrural
manifestations in each community and the potential for repository impacts can
be examined.

Responses While it ie true that it would be more meanlngful to address
community-specific cultural characteristics, ineufficient information was
avallablie from publliehed sources during EA preparation to provide the com
munity specificity, detail, and depth called for by thie comment. Thie kind
of detalled data will be sought during atudles undertaken i1f the Yurca
Mountain site is approved for site characterization.

Isgue: Attitudes and perceptions

The two topics in this iesue concern the incomplete eurvey data in
Section 3.6.4.4 of the draft EA and the need to study attitudes towards the
repository on a gtatewide basis.,

Incomplete survey data. One commenter stated that according to the
survey cited 1in Section 3.6.4.4 of the draft EA, a majority of thoge surveyed
opposed Lhe idea of locating a repository "... on the Test Site in southern
Nevada ,.." and 6 percent were undecided. Since the é-percent figure ie
known for those undecided, 1t was asked why the figure for those opposed was
not expressed in terms of a percentage. The commenter also asked whether
respondent answers would have been even less favorable 1f they had known that
only part of the proposed repository site is actually on the Nevada Test site
(NTS).
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Responge. The final EA has been revised to summerize all the
percentagea an follows:

Strougly fsvor 6.4%
Favo s 23,9%
Oppoan 26.7%
Straugly oppose 37.4%
Undscided/don't know 5.6%

The complete survey reeponges are included with all :ho other EA refer-
ences on file for publiec viewing (UNLV, 1984). 1t is not . npropriate for the

DOE to speculate on the respondente' anawers under alterna.lve hypothetical
gltuations.

Attitude surveys. A final commenter felt that attitudes toward the
repository should be gathered on a statewide and interstate besis, since to
identify one or two counties as the only recipients of majer impacts 1s
misleading at best. '

Regponge. 48 noted in Section C.4.l1.5 of this Appendix, none of the
aiting guldelines which address socioeconomic iesues requires evaluation of
impacts at the level of a State, Tor the qualifying condition, favorable
conditions, and potentially adverse conditions under the Guideline on Soclo-
economic Impacts (10 CFR 960.5-2-6), the DOE 1s to address potential Impacts
on and in "the affected area,” which 1s defined as Clark and Nye counties.
Historical settlement patterns of workers at the NTS, adjacent to the
proposed repository eite, indicate that most (96 percent) of the repository
related population could be expected to settle in these two counties, Tt 1s
expected that studies undertaken in preparation for the EIS would encompass a
larger geographlc area, as approprilate, based on the EIS scoping procesa, if
the Yuceca Mountain site 18 approved for site characterization.

Ced.1.5.5 Government and fiscal conditiona

The U.5. Department of Energy (DOE) received four comments on the draft
Environmental Assessment {EA) presentation of background information on
government and figcal conditione in the affected area. These have been
grouped into two 1issues: (1) Additional Data and {2) Effects of 1983
Legislation.

Iasue: Additional data

Three commenters thought that although the draft EA does contain some
data on government services and revenues by source, baseline data needed to
conduct an analysis of fiscal impacts to State and lecal governmenta as a
result of the repository were insufficlent, even as a starting pcint.

Response

It is true that 8 breoad base of information 18 required on the fisecel
conditions of potentially affected jurisdictions in order to aaseas financial
impacts. This information would be acquired during etudies conducted
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concurrently with site characterization and form the basis of analyses
sppearing in the Ep-ivonmental Impact Statement, 1f the Yuceca Mountaln esite
18 approved for sice characteriztion. The informatinn pregented in
Section 3.6.,5 of th. draft EA is a starting point; 1t identifies the govera-
ment entities most ilkely to be affected by a Yuecca Mouwitaln repository and
the sources of reve'.uwes that are importsnt to those entities.

Issue; Effects of 1983 legislation

One conmenter asked that the EA provide some men: {vn of the lmpact that
the 1983 legislative changes have had on local goveyr centa, saying that
revenues are far lass prevalent than before 1983,

Resgonse

The ]983 State Legiglature made some adjustments in rthe State property
tax laws. However, 1t 1s nor belleved that these changes would affect rhe
regults of the socloeconomle impact analysis. Detalled analyses of govern-
ment fiscal structures will be undertaken during site investigatons to be
conducted 1f the Yucca Mountaln site 1s approved for alte characterization.

C+4,2 ACTIVITIES PROPQSED FOR SITE CHARACTERIZATION

This category addresses commente and questions received on the site~
characterization activities proposed for Yucca Mountain. It doas not include,
however, questlons on the environmental and aocloeconomic Impacts from these
activities {see sections C.7.2 and C.7.4 of thie document), Specific
questions regarding site charactarization fleld studies and the exploratory
shaft are answered in the following subsections. Seven general comments were
recelved on this subject and they are answered below. {ne commenter asked
how the equipment used during site characterization will bc moved to and from
the site and how it will be stored, and another asked that the Environmental
Asgsessment (EA) include a discusgion of Galifornia State regulations regard-
ing equipment use and construction activities. Another commenter suggested
that site characterization should be conducted with great care because the
preferred depth of emplacemant 300 matergs (984 feet) may not accommodate all
the waste. A fourth commenter stated that the standard operating practices
identified in the EA should inciude proviaions for storing and managing
hazardous materials such as waste oll and solvents from the malntenance of
heavy equipment. The last two commenters addressed site characterization
studies in general (including geochemical surveys), saying that these tests
should be completed prior to completion of the Environmental Impact Statement
In order that thelr results may be evaluated by the appropriate reviewing
agenciles,

Responsge

Equipment will be moved to and from the seite by conventional methods
{e.g., by the motor power of each piece of equipment or on flat-bed trucks).
The equipment will be stored, used, and removed in a conventignal manner.
The amount of equipment 1is {insignificant compared to that which will be used
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during reposltory construction and operatlions, Federal ragulations are
included in the speciiications that dictate the design of all systéme in the
exploratory shaft fac:1lity, California Mine Safety Orduers are referenced
becauss thay have beew historically used on the Nevada Test Site (NT3) and
are judged to be sufficlent to meet all applicable Federa. regulations. The
California Mine Safeft. Orders are also specified in U.S Department of Energy
Order 5480.1A (DOE, 198l) and 5480.4 (DOE, 19B4), 1In adiition, the Nevada
mining regulations Incorporate the Federal regulations b  reference.

The faveorable condition regarding adequate host~ro & flexibility was not
claimed for the alte, 3ince only aite characterization zc-ivicies can repult
in a clear definition of the three~dimeunsional variab:iity in rock
properties, The data will allow the DOE to position the reposiltory to
enhance waste contalnment and isolationm.

The standard operating practices used on the NT8 for storing and
managing materials such ae waste oll and solventa will be used by the
contractor durlng the conetruction of the exploratory shaft facility. These
gubatances will not be disposed of an the ground at Yuccz Mountaln.

While gaochemical surveys and field activities have heen included under
the category of "Exploratory Drilling" (Section 4.1.1,1 of the final EA), the
ovarall slte characterizatioan activities described in Section 4.1.3 of the
finsl EA will result in cousiderable data that will be used to prepare the
Environmental Impact Statement, It will not be possible to complete all
activities scheduled for site characterization before the Environmental
Impact Statement is released. Therefore, monitoring will continue beyond
release of the Environmental Impact Statement and interim dats and tecbnical
reporte will be publiehed so the appropriate reviewing agencles can have
access to the results,

Cedy2.1 PFleld atudlaes

This category coatains all questions and comments on the adequacy and
accuracy of the field studies proposed for alte characterization. BSeven com~
mente were received on this subject. One commenter asked for the locatlions
of boreholes that would be drilled at the site to map the water table. Other
commenters stated that although gecloglic and nongeologlc data will he col-
lected during site characterization, only the plans for collecting geologic
data are presented in the draft Environmental Asgessment {(EA), and a fourth
epecifically requested that ground motion studies be not only continued, but
also expanded. 1t was also requested that a detalled site characterization
plan be released after the final EA 1s published, and reviewed by the Nuclear
Regulatory Commission (NRC) to aseure that key licensing issuves will be
addressed. In a related comment, a sixth commenter suggeseted that further
drilling studiea be conducted to assure that no presaurized brine pocketa,
water, or toxlc gases are pregsent in the repository horizon, Lastly, it wae
suggested that an independent contractor, responsible to the State of Nevada,
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monitor all asite chariecterlizatlion actlvities in order to crosda-check and

valldate ths U.8. Dep .rtmaent of Energy and U.S. Geological Burvey atudies and
results.

Response

About twenty ne: exploratory hioles will be drilled ¢uiing site charae~
terization, The exact locations of each drill site wil. he Included in the
$ite Characterization Plan {SCP) which will be issued afier the final EA has
been published 1f Yucca Mountalin 19 recommended for si:e characterization.
Further ground motlon studies are also planued.

The nongeologlc data to be gathered during silte charactarizatlion will be
deacribed in two separate documents. These documents will address environ-
mental and socioecononic subjects. The EA 1s not an appizopriate document for

a thorough description of data-gathering activities planned during site
characterization,

After the EA 1s published, a very detailed plan fr sita characterl-
zation will be reieased 1f the Yuceca Mountain site is recommended. The NRC
along with the State snd other members of the public will raview this plan to
assure that key licensing issues hayve been ldentified in the 8CP, and to
aspure thst the plans for testing provided in the SCP will result in infor-
metion that will help resolve licensing itmsuea. However, State of Nevada
monitoring of site characterization activities must occur at the discration
of State authorities. -

Ceds2.2 BExploratory shaft

This category 1includes 27 comments on the construction, operation, and
decommissioning of the exploratory shaft, related surface facllities, and the
teates that are planned from the exploratory shaft. Because of the varilety of
subjects that are covered by this category, it has been divided inte four
issues: (1) Bxaploratory Shaft Facility, {(2) Potential Contamination,

{3) Tracer Studies, and (4} Miscellaneous.

Issue: Exploratory shaft facility

S3{x comments wera received on thls 1ssue. A better explanation was
requasted of why the faults shown on lithologic log9 were not shown on cross
sectiona in the draft Environmental Assasgsment {EA). Also requested wera the
dimenslons of the underground faclillty. Another commenter suggested using
long drifts and small-dlameter holes during site characterization. Other
recommendations were that design of the exploratory shaft should take into
conelderation the Probable Maximum Flood rather than a 100-year fload.

Finally, one commenter wanted to know how much time would be required to
congtruct the facility.

Reaponse
The scale of the cross sections in the EA, such as Flgure 5-5 {Eagt-west

crosse section of the proposed Yucca Mountaln repository) of the draft EA, are
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tao gmall to illuatrare faults observed in corea, since the ratios needed to
1llustrate these woul.. be on the order of 1:1,250. Furthermore, thesa faults
may not intersect the surface, and thus would not be included on maps that
show aurface locations of faulta.

The exact dimensaions of the underground openings ar: not known at this
time because the Exploratory Shaft Test Plan has not be n completed. The
relative magnitude of the openings, however, can be estir ted from Figure 4-1
{Three-dimensional illustration of the exploratory sha®t facility) im the
final EA,

The technical feapsibility of using long-hole drillingy techaniques with
alr as the drillirg fluid is of concern to the Nevada Nuclear Waste Storage
Investigations {NNWSI) Project. Expansion of the drifts *o obtain necessary
slte charactervieation data 18 being considered.

The U,S8. Departmant of Energy (DOE) agrees that it will consider thae
Probable Maximum Floei rather than only the 100-year flocd. This has been
indicated in the fiunsl EA,

In Section 4.1.2.1 of the draft EA it states that the surface facility
should take 6 ro 7 monthe to complete, and the underground facility an
astimated 23 months to complete,

Issue: Potentlal contaminatlion

Nine comments were received on thie issue. Two commenters requestaed
information about the quantity and content of liquld effluents that might
percolate into the alluvium from the sewage lagoon and the rock-storage area
and potentially interfere with planned hydrologic teste. The commenters also
suggested that liners be used to reduce this potentlal infiltration and
recommended that all sewage be dleposed of to the east or wast of the site.
Environmental impacts of the proposed design were requested. It was also
agked whether the deslgn included 2 [00-year atorm apecification. Another
commenter stated that the requirements of the Nuclear Waste Polley Act in
regard to the use of radioactive materials should be described in the Ea.
Finally, one commenter suggested that the draft EA was inconeigtent by
stating that radicactive materials would not be used for testing during site

characterization and then stating that radloactive tracer materials would be
uged.

Responge

Even though the quantity of effluente Iin the scepage fields probably
would not interfere with testing In the exploratory sghaft, a declsion has
been made to extend the sewer line off the repository block. The gewer-
lagoon concept has been sbandoned in favor of a septic tank and drain field.
Discharge from the septic system will be sufficiently above the water table
that there will be no impact to ground water. The deaign of the exploratory
shaft facility will be modified to remove the sewage to drain fields to the
east of the proposed repogitory block. Mine refuse water will be removed
from the site, and disposed of in the lined rock-storage pille. Finally, the
details of the storm-runoff drainage design around the exploratory shaft
facility gite sre being modified. However, 1t was not intended that the
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