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Department of Energy
National Waste Terminal
Storage Program Office
506 King Avenue
Columbus, Ohio 43201

March 26, 1981
To Distribution:

This report was prepared for the Department of Energy to provide a summary
assessment of the Salt Dome evaluations conducted to date by Battelle Memorial
Institute for the Department's National Waste Terminal Storage (NWTS)

Program. The report does not constitute a final recommendation by the
Department of Energy. The NWTS Program Office is providing this report of the
contractor's conclusions to the States of Louisiana, Mississippi, and Texas
for review and comment prior to any decision on the part of the Department.

This report evaluates eight salt domes which have been considered as potential
repository sites: Rayburn's and Vacherie Domes in Louisiana, Cypress Creek,
Lampton and Richton Domes in Mississippi; and Keechi, Qakwood and Palestine
Domes in Texas. Four salt domes are found suitable for further study while
the other four are recommended to be eliminated from further consideration as
high-level nuclear waste repository sites. The four sites recommended for
further study are Cypress Creek, Oakwood, Richton and Vacherie Domes; the
three domes recommended to be eliminated from consideration are Lampton,
Keechi and Rayburn's Domes. Palestine Dome was disqualified in 1980.

The Department intends to publish a final version of this document to reflect
consideration of additional facts and interpretations brought to Tight in the
comments of State agencies. The final publication will complete the area
phase of characterization activities for the Gulf Interior Salt Domes.

After consulting with the States, the Department of Energy will continue
evaluation of the domes determined to be most promising. These investigations
would lead to identification of a single candidate dome to be considered along
with one or more bedded salt site(s) for extensive at-depth testing. The
Department currently plans to conduct such tests at three sites, one of which
would be either a domed salt or a bedded salt site. Studies are being
conducted at the Department of Energy's Hanford Site, Nevada Test Site, bedded
salt regions of Utah and Texas and in several States with granitic formations.

The Department of Energy's NWTS Program Office has offered to plan the next
phases of study jointly with officials from the States of Louisiana,
Mississippi, and Texas. This office intends to incorporate the States'
recommendations into the planning and implementation of subsequent phases of
study. '
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The Department will consider comments received on this report prior to July,
1981. Comments should be addressed to me at the NWTS Program Office, U.S.
Department of Energy, 505 King Avenue, Columbus, Ohio 43201.

erely,

0.

sdram Manager
NWTS Program Office
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Office of fNuclear Waste Isolation

Battelle
505 King Avenue
Columbus, Ohio 43201
Telephone (614} 424-6424
Telex 24-5454

March 26, 1981

Mr. J. 0. Neff

Program Manager

U.S. Department of Energy

National Waste Terminal
Storage Program Office

505 King Avenue

Columbus, Ohio 43201

Dear Mr. Neff:

ONWI-109, "EVALUATION OF AREA STUDIES OF THE U.S. GULF COAST
SALT DOME BASINS" TRANSMITTED TO NPO FOR FINAL REVIEW

This letter accompanies a draft report entitied "Evaluation of Area Studies
of the U.S. Gulf Coast Salt Dome Basins". Seven volumes of supporting
technical reports from Bechtel National, Incorporated, the Environmental
Project Manager, and Law Engineering Testing Company, the Geologic Project
Manager, have been transmitted previously. These reports document the
phase of investigations on the Gulf Coast salt domes that is now being
concluded.

This report is not intended to present the technical information gained on
the salt domes that have been the subject of our investigations over the
past 2 to 3 years. That information is contained in the three v?1um§s 3§ the
Area Environmental Characterization Report prepared by Bechtel 1, ¢, an?
the four volumes of the Area Geologic Characterization Report 4, 5,6, 7

prepared by Law Engineering., This report presents our recommendations for
further work and the rationale by which we reached these recommendations,
utilizing the technical information contained in the more voluminous
technical volumes.

It is our intent that planning activities for the next phase of work, now
under way, be concluded in the next few months and that the planning be
followed by a resumption of field activities in the Gulf Coast Region. We
anticipate that appropriate state officials in the states where field
activities will occur will continue to participate in this planning, in
addition to the technical organizations involved in the project on behalf of
ONWI and DOE. The document [Site Characterization Plan (SCP)] that results

WBS 1.3.3.2.5

Visitors” Entrance: 1375 Perry Street, Columbus, Ohio
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Mr. J. 0. Neff 2

from this effort will lay out a precise plan of activities that need to be
conducted and a schedule over which we would anticipate the work will be
carried out. Also, it will identify technical organizations that will have
the lead responsibility for each activity, and the technical report,
results, and data that will be the end products of the investigations.

This and the supporting reports represent an appropriate and timely close to
the area-level studies that have been conducted over the past 2 to 3 years.
We believe the technical information utilized represents the best informa-
tion that is currently available. We suggest that this report be made
available to the public in a prompt manner for review.

Sincerely,
Neal E. Carter R. B. Laughon
General Manager Manager

Site Exploration
NEC/RBL:ne
Attachment

In Triplicate

Enclosure
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Bechtel National Inc.

Enginears — Constructors

Fifty Beals Street @

San Francisco, California
Mail Address: P. 0. Box 3985,San Francisco, CA 94119

March 5, 1981

Dr. Neal E. Carter

General Manager

Battelle Memorial Institute
Project Management Division
Office of Nuclear Waste Isolation
505 King Avenue

Columbus, Ohio 43201

Dear Dr. Carter:

We have reviewed your Gulf Coast Dome Evaluation Document and are

in agreement with the environmental data contained therein. This

report accurately reflects the data that are contained in the Area
Environmental Characterization reports prepared by our office.

Very truly yours,

Neil A. Norman, P.E.
Project Manager

NAN/clo
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2749 DELK ROAD, S E
MARIETTA. GEORGIA 30067
(404) 952-9005

March 18, 1981

Battelle Memorial Institute
Project Management Division
Office of Nuclear Waste Isolation
505 King Avenue

Columbus, Ohio 43201

Attention: Mr. O. E. Swanson

Communication Number 1003

Dear Mr. Swanson:

Law Engineering Testing Company has received and reviewed the
March 15, 1981 draft, "Recommendation of Preferred Salt Domes
for Detailed Characterization in the Interior Basins of the

Gulf Coast". It is our opinion that the geologic data presented
is an accurate representation of the current state of knowledge
for the subjects addressed.

Very truly yours,
LAW ENGINEERING TESTING COMPANY

Oz/ﬂ/ CFaud ) )W/ZMV
D. E

Pauls, P.E. C. O. Durham
Project Manager Technical Director

DEP:COD:jfg

cc: R. K. Henricks

LAW ENGINEERING TESTING COMPANY
geotechmical srmronmental & construchon matenals consultants
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ABSTRACT

Results of the evaluation of data from area stugi
the interior basins of the Gulf Coast region are presenta 4]
ground information about salt domes, the site qualification process;:
collection and analysis methods; d1scuss1ons of the geologic and envirs
data obtained for the eight salt domes under 1nvesti """

(3) to continue
n meeting the site

further studies at the four domes assessed a
performance criteria.

This report and supporting technical documerts rm the basis for
planning location studies at the gomes to be further ev w, Such studies
involve all technical participag Rt the states and loci i8s where the

The report was compiled
the Office of Nuclear Waste Iso]at.

‘the Project Manage-
ment Division of Battelle Memorial

to1 umbts, Ohio.
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SUMMARY

The U.S. Department of Energy's National Waste Ten
(NWTS) program was established in 1976 to develop and im
the permanent 1so1at1on of highly rad1oact1ve nuclear wa

concept being emphas1zed on an interim basis is d1sposal n deep undé¥
geologic repositories. & '

An early step is initiation of a procesg
potential repository sites in various types of
qualification process involves a series of ing

_ré analyzed and
eria,

One of the geologic media being conside
structural features designated as salt domes. Are

southeastern United States. Thes@&:are Rayburn's and Vache
Louisiana; Cypress Creek, Lampt qchton domes in Mi
Keechi, Oakwood, and Palestine

domes in
i$sippi; and

fgn of data obtained
during area studies of the domes an used to apply these
results to differentiate among the ;aluat1on draws conclusions.
Four of the eight domes are acceptab her study. The other four

domes are recommended for elimination urther consideration.

being followed (h
3.0), the origi
(Section 4.0} ed to compare and differentiate among the domes
g mwere evaluated according to 10 differen-
‘eral extent of the host rock, Quater-

“g¥§80lution, surface hydrology, exp]orat1on
pact, land use conflicts, and socfoeconomic impact.
in terms of significance to site qualification,

*ap methods, and data adequacy.

“the evaluation process that resulted in the
nclusions of this document. The data for the 10 factors
, of how they help differentiate among the domes. Dome
id in terms of acceptance (most favorable, more favor-
'e) or non-acceptance (elimination).

d"as approximately 1,000 square miles (2,590 square

(iit)
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,ﬂér time
dence of
epository.

Pa]est1ne dome was eliminated from further study at an
because of failure to meet minimum site performance criteria.
prior dissolution at Palestine casts doubt on its integrity,

The conclusions of this report, as presented i

o Elimination from further studies is recommended for threg
Keechi, Lampton, and Rayburn's. Elimination is recommend
Keechi principally because of inadequa i
for Lampton because of inadequate size
for Rayburn's because of inadequate.:
resource potential, and dissolutiq

e Four domes are acceptable for
Cypress Creek, and Oakwood. T
described in the evaluation rep

meeting the site performance critef%
domes.

T study #chton Vacherie,

recOmﬁénded domes are

ore acceptable in —
he four eliminated )

zherie) are
as being more -

e Of the four acceptable domes, two (Richton™d
assessed as being fa H Richton is assé
favorable. :

The four recommended d o
terms of the site performance crit
less favorable characteristics to b
location study phase. The four domeg
are listed below.

e Richtop: dul onsidered mostifavorable because its size would
‘ the repository and surrounding
orable because of land use and

but is ranked as less favorable than
uncertainties related to potential

er, geochemical regime, and resource potential.

ome is &cceptable in the context of this evaluation but
jered least favorable because of its resource potential,
int petroleum exploration, nearby Quaternary faulting,
drology, and potential dissolution. It is anticipated
xploration history and Quaternary faulting concerns will
ble licensing issues and, ultimately, Oakwood may prove

(iv)
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After a period for public review and comment, this eys

tion report
and the supporting technical reports referenced will provide :basis for
planning the next step--location studies--in the site quali n process in
the Gulf Coast region. With input from and the assistan quiate

state and local officials and technical participants, a
will be prepared, schedules will be established for eat
necessary technical reports will be identified, as described in Sec

(v)
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FOREWORD

The National Waste Terminal Storage (NWTS) progg
1976 by the Department of Energy's (DOE) predecessor agés
Research and Development Administration (ERDA), to develop
provide the facilities for the safe, environmenta]]y acceptable perma
disposal of high-level nuclear waste (HLW). This :
blies from commercial power reactors and the transiitas H
for which the federal government is responsible Ehough alternative con-
cepts are being investigated (e.g., subseabed g 3 h
and principal emphasis are currently focusedf t
emplacement in mined repositories located i geologic formations.
The NWTS program is directed toward provid# nat: ith the first
licensed, fully operational geologic repositoty the 1997 to 2006 time
period. ' i

Management responsibility for all DOE nuclea
the Assistant Secretary for Nuclear Energy (ASNE), who
Under Secretary and Secretary. : : ¢
agement is responsible for ex zand managvng a aspects of the
national nuclear waste managem g ra : the NWTS effort. Re-
sponsibility for the day-to-day a 3 : ‘ﬁMIS program within the
guidelines established by the Off _ anagement resides with
several DOE field offices. MWork isigagried By appropriately qualified DOE
prime contractors and their subcontrad : “are selected and monitored by
the field offices in accordance with teé of Nuclear Waste Management
approved program p hedu]es, and s. More than 2,000 highly
skilled professio execution of the NWTS program.

i be carried oaf in five sequential activities:
ering deve10pment construction, operations, and

¥‘under way, focuses on identifying

, using the systems approach, and developing the
agies necessary to design, construct, license,

'on repositories in a way that w111 assure the
n the biosphere.

the reposftory siting and construction process,

gvided for public and peer review and comment. DOE
yrmation program for nuclear waste management activities
‘policy of consultation and concurrence with state and
jrmation is provided to both technical and nontechnical
fental officials through briefings, conferences, public
isemination of printed material. Additional opportunities
11 occur at public hearings and reviews that are part of
cess.

¥ ortunities a.
,Jntains an open
s committed
sofficials

the licen§

(vii)
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The second activity (engineering development) of the program
will gradually be initiated as more detailed information ab cific sites
becomes available.

During the technology development activity, th
program is, being accomplished by three coordinated projgé
Office of Nuclear Kaste Isolation (ONWI), (2) the Basalt"¥aste Iso?
Project (BWIP), and (3) the Nevada Nuclear Waste Stprage Investigatio
(NNWSI). Each of these elements is conducting worki®dn the general area
site evaluation and technology development, facil: esign, and field testing
specific to certain geologic systems. In addi “ONWI, the lead NWTS -
contractor, has program oversight responsibilj & and isaaccountable for
developing the criteria and technology wh1chE Feeia s £
safety assessment of geologic repositorie
a hypothetical generic site, have been deve
for disposal of reprocessed high-level wast
conceptual design for a repository in basalt i

ther for spent fuel. A
prepared.)

gating several different media_:
volcanic ash) underlying DOE'g
other geologic formations with¥
ing investigations, which had b
domes and bedded salt, have been’
other geologic systems.

f sintered

(NTS), and ONWI is evaluating
: ed States. The ONWI sit-
.on the potent1a1 of

e Technical Plan for Mined Geologic Disposal of
ve: Waste (ESTP)(3)

_Fepositories. The FEIS provides a detailed evaluation of ten
)ds for waste disposal! and concludes that the technology for
emplacemen radioactive wastes in g20logic formations can likely be de-
veloped and dpplied with minimal environmental consequences. The ESTP, which

(viii)
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ical Survey
research
waste

is the product of a cooperative effort by DOE and the U.S. Ge

(USGS), furnishes detailed programmatic guidance for implemer
addressing specific earth science issues associated with
disposal.,

Measurements in this report are given in both
equivalents. Metric units are given, according to federal policy,
multidiscipline and international considerations. .Conversion factors
listed in Appendix B. A glossary is also provid %:-Appendix D.

1979, Report to

1. Interagency Review Group on Nuclear Nasﬁ
the President, TID-29442, Washington, D.

2. U.S. Department of Energy. 1980. Final Env%r@nManﬁ“l Impact Statement
-Management of Commercially Generated Waste, DOE/E’ 6-F, October.

3. U.S. Department of Energy .4
Science Technical Plan fo
TID-29018, Office of Nuclea

4, Carter, J.E., U.S. President.
Comprehensive Radioactive Wasté:

~'AQement #rogram, February.
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1.0 INTRODUCTION

This introduction discusses the purpose and orgafi:
document which evaluates Gulf Coast salt domes for detafte
characterization.

1.1 PURPOSE OF DOG

This document presents the data,:
evaluate the eight Gulf Coast salt domes beid
nuclear waste repository sites. From those eTgt
identified as acceptable and recommended for con
two are assessed as more favorable for additional
candidate repository site. Geolggic and env1ronmenta'
been carried out. If a site i £
investigative process, it willk
Later, this banked dome site w
banked sites in bedded salt . and
selection of a site or sites for

methodology used to
:ted as possible

&, four domes are

on. Of these four,
o.qualify for a
ctivities have

The document also describes: at are eliminated from
consideration. These domes exhibit c¢h §tics that cause a lack of
reasonable assurance i ir & bility as repository sites or are
perceived to pose s ‘

cation" in this concept is discussed in Section 2.4,

-when the participants in the siting process reach con-
echnlcal, environmental, and institutional adequacy of the
fnterest is obtained in the land to preserve its integrity

through the“selection process.
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2.0 NWTS SITE SELECTION PROCESS

This section describes how site characterization
geologic system selected as a waste repository will need:
system of man-made engineered barriers consisting of the wdste packaye
repository facilities, and the sealing of all openings. The salt dome
recommended for further investigation must have a high likelihood of meet%
per formance and functional requirements imposed on th#&: ®ventual site and the
isolation system, and the recommendation needs tg n accord with the
current policy of consultation and cancurrence . State and local officials.

The evaluations made in this docu
characterization and selection process. Ba¥i
date, the salt domes that are acceptable and
likelihood of safely isolating the waste, cons
discussed in this section, are recommended for subse
leading to site banking.

the highest
' the requirements
pdetailed studies

‘ogt&irepository is viewed
tionally distinct but inter-
and man-made barriers to the
tere. These subsystems are the
"gures 2-1 and 2-2).

Conceptually, in the NWTS p
as a waste isolation system made up oﬁ
acting subsystems which provide multipT#
release of the conta1 ed ste into the %

portant part of the overall waste
ository operat1ona1 phase, the waste package
te material during the handling and

hat the waste can be safely retrieved
3 ing the time there is fission product

e waste pdtkage provides containment for those
Beyond the thermal period, the waste package
repository and the particular site subsystems to
ian. The waste package includes the waste form

emplacement i
from the repo

J_), a canister and one or more layers of protective
minimize 1nteractions among the waste, the host rock,

subsystem (Figure 2-3) is much like a conventional
an-made structures, which permit access to the under-
enhance waste containment, and natural barriers such as
5 to provide containment and isolation after closure. The
fon, and operation of the repository will be carried out in a
#rves the desirable containment and isolation capabilities of
ite.

design, cCufi
manner that
the particula
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FIGURE 2-1. DOME CROSS SECTION AND ISOLATION SUBSYSTEMS

{Sce Appendix B for Mctric Conversion): ‘
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Surface facilities will provide for waste receipt, prep

n of the
waste for emplacement, and transfer of the waste to the under “workings.
The surface facilities will be similar to those that have b to handle
radioactive materials over the past several decades, as wel dustrial

mining facilities, for which considerable engineering expa
surface fac1l1t1es will be required throughout the opera
repository.

packages to the disposal area and into the empla
emplace auxiliary barriers, backfill, and other.:

'holes, and equipment
s may be required.

srovide for waste
lides from
ection 2.2.2.3.

Pending the issuance of NR
defined ssven specific general perfo
system These proposed objectives
able disposal are as fol]lows:

pceaid regulations, DOE has
fves for the waste isolation
d environmentally accept-

containment within the immediate vicinity of
.‘uuld be v1rtuallx complete during the period when

i kel be a gradual process which results in

P P

{5 entory release rates extending over
i.@&: catastrophic losses of containment

) 1 conf1n1ng the radioactive wastes within
1ped boundaries, within the waste package.

Disposal systems should provide reasonable assurance
11 be isolated from the accessible environment for a

he context of this objective:
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(a) Reasonable assurance means that the preponder
ava1Tab1e techn1ca1 evidence as interpreted:

@bjective

dicted to be within the range of var1at1ons exper1en

background radiation. Releases ..consequences of a°
millirem to a few tens of mill er year would be const
dered acceptable proviced thag
ably achievable) standard faq

tems is met,

Objective 3. Risks during the operq
systems should not be greater than thése
fuel cycle facilities. Appropriate regutatss
Iished for other fuel cycle facilities of a
met.

Aadf waste disposal
.Ld for other nuclear
requirements estab-
¥ainature should be

In the context of fi

(a) Operational bh&n
to members of th

diological risks either
ty personnel.

(b) Appropriate regqulagés
dards which are deriiy
tive materials and/o¢

modes:iof fa11ure and

;pplied to a

efer to safety stan-
‘milar quantities of radioac-
ams subject to similar potential
an, with 1ittle or no modifica-
vel waste disposal facility.

onmenta] 1mpacts associated with waste dis-
ated to the extent reasonably

asonably achievable means that which is shown to
s1dering the costs and benefits associated with

Y The waste disposal system design and the analytical
gd to d2v2'7p and demonstrate system effectiveness should
ently ccnzervative t. compensate for residual design,
gnal, and long-term oredictive.uncertainties cof putential
1mgprtance ~0 Syster effeccivenass, and should provide reasornable

assurance that roguiatory Stendards w117 e et .
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“In the context of this objective:

(a) Conservatism means taking a course of acti:
analysis, or operation which would tend
adverse consequences, underestimate m1n
otherwise provide large margins of safi
undesirable outcomes. -

(b) Conservative measures might include:

{i) A careful stepwise apprg

(i1)

(iii) Design and operating m

Objective 6. Waste dig

should be based upon a i E"“. that can be 1mp1emented

within a reasonable per1a&’ ..depend upon scientific

breakthroughs, should be at th current capabili-

ties, and should not require acki 'nte'or surveillance for

unreasonable times into 1:he'7“’T

Objective

eu - of the size 8f.the nuclear industry and of the

a2 it
0T spe€ifiy fuel-cycle of feactor-design issues and should

tional policies.

grdg that are applied in the planning, execution,
"l_program%3ct1v1t1es. These criteria are presented in the
documents, DOE/NWTS-33(1), General Program Policies and
to provide direction for all NWIS efforts by (1)
objectives and key baseline requirements (policies)
#neral performance criteria for the waste isolation
ctional criteria for the components (the waste package,
of the system. These two points are discussed in the
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2.2.2.1 Program Policies

The ground rules in effect during the decision proceg
from the requirements imposed by national, regulatory, or DQ
rules are needed because the policy env1ronment in which t
made affect which sites are eventually qualified and sele
rule changes, the effect on the decision process can be €
straight forward manner.

b identified

®#s are restated hefe
pplicability to the
document, as applied to

The policy statements that form the ground::
from DOE/NWTS-33(1)* and followed by their specifi
area-to-location decision step, the subject of th
Gulf Coast salt domes.

Waste Accommodation. Repos1tor1es, ually or collec-

#T1 commercial and

.......

f2._manner regardless of

or reactor design issues. For design purposes, these wﬁé """ hall be assumed
to be transported to the reposit y.rail and truck. 3

ze. It is probable that
b or all the waste. A
“and regions, how-
clear industry may

: e 1arge enough to accom-
generated.

no one dome will be capable of acg
suitable dome together with disposa]
ever, would provide the capacity for
evolve, The domes evaluated and selegt
modate a significant portion of the was

1 “activities, state and local govern-
ew, and vartous steps in the licensing process.
act1V1t1es in the Gulf Coast region have provided
ortunities for participation, through briefings
dia representatives, reqular distribution of

#i, public forums, and submission of technical

. This document itself is being distributed for
fnd public review.
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Technical Conservatism. A policy of technical conserva= hall be

applied throughout the NWTS program.

The mined geologic disposal system design and the ai 2] methods
used to develop and demonstrate system effectiveness shou}"
conservative to compensate for residual design, operati
predictive uncertainties of potential importance to syste

should provide reasonable assurance that regulatory standards will be’

The decision procedure identifies and eval”
that are important to isolation effectiveness. Wi
reasonable assurance about the isolation effect
site increased. For conservatism, locations
dence of long-term dome and regional stabili
tractive resource potential, and easily resg ige : T environmental
features. i

85, uncertainty about that
ely PE:; grred show evi-

Multiple, Regional Repositories. The NWTS by
multiple repositories addressing regional consideration
repositories shall be standardize&'ta the extent practicab

et

.shall develop
patures of the
g facilitate

This document descr1bes {4 ¥ fi:being used to identify
and characterize a location for a B Coast salt dome
region. Repository features that be ¥111 1ikely have little
effect on the decision process used gmendations that will be made.

Risk to Fuby Geuerat1ons. Theigfstiosal of radioactive wastes shall
be conducted in a maaner: {hatii]imits poten’ Fisk to future generations to
Aty & : ie .

The i | system should provide reasonable assur-
iiehe- accessible environment for a period

of at least 16 L33 Years: LR NG fable significant decreases in isola-

R Evidence used in dome characterization to
if both the force-producing phenamena and isolation
ly be based on the geologic record as interpreted by

‘Resource Utilization. The safe disposal and isolation of
shall be achieved in a manner that provides effective
gonomic resources.

radioact
ut111zat1aa
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he an ef-
salt that
that would
han those

Safe placement of a repository in a salt dome may, jtgs
fective use of that economic resource. Much of the large am
is mined can be made available for distribution or use. S
be easily accessihle to conventional salt mining are les
less accessihle for economical salt recovery. Salt dome
evidence of potential for oil or gas production are pr

Use of Mear-Term Technologqv. The mined g#gfpqic disposal system ™
shall be developed based upon a level of techno' Fy

throughs, shall he able to be assessed with - i 5 dties and shall not
require active maintenance or surve111ance ‘ar¥lg lengths of time
into the future. 3

The methods of data co11ect1on and domi
hased on current scientific knowledge. 01d exp]ora
refined and new ones are heing developed with curre
sion step was accomplished with exp1orat1on and chara
currently available.

aracterization are
echniques are bheing
edge. This deci-
on techniques

2.2.2.2 Performance Criteria

Parformance criteria for Yy
for use in the NWTS proaram as descr
teria, NDOE/NWTS-33(1). These criteri

isoTation have heen defined
sral Program Policies and Cri-
i@ met hy any nuclear waste dis-

posal system to ach e gnals of cd ent and isolation of nuclear

waste in a safe a
ice criteria 4re the requirements placed on the
5 as a whole. These requirements must he satis-

The

below., In jidé ; ' “either safety or environmental factors
may be used to r defpr further consideration of a given dome,

Nomes that are id 545 viahle candidates are compared using hoth the

j , with safetv considerations ijurdged more

ai ormance Limits--Safety. The mined geoloqgic disposal
applicable standards and shall contain and isolate
the extent necessary to assure that releases of radio-

phere do not result in an unacceptahly high incremental

~individuals and to the general population.

- iring the operating phase of the mined aeolngic disposal sys-
tem shol least equal to that required for other nuclear fuel cvcle fa-
cilities. \pipropriate requiatory requirements estahlished for other fuel
cycle facilities of a like nature should he met.
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The salt dome decision process is currently proceedin
dards promulgated by the NRC and EPA. Therefore, the NWTS pr#
the qualification criteria discussed in Table 2- 1 in evalua‘
potential dome adequately provides for the safe disposal

tHout stan-

The determination of whether the potential dosi L;
repository are unacceptably high will be based upon a comoarison t
in dose received from fluctuations in natural background radiation and
doses received from exposure to natural bodies of y¥anium ore.

tion in the United States and over time, ]
used as a comparison to the dose expected™
whether the dose is acceptable.

gitories to judge

The comparfson to doses received from o uranium ore hodies

location. Had the uranium not k& "ramovpd the ore hodi#§iWduld have con-
tinued to impose a certain dos : Therefore, evaluating the
performance of a repository, thH : repository could he com-
pared to that imposed hy an ore" ¥ mount of uranium
necessary to produce all the wast

0f the mined geologic disposal

Al

fipreserves the quality of the

EEY Lé#ﬁﬁle and complies with existing

The .4 acts associated with the siting activitv shall

achievable.

& ‘de&veloping and operating the disposal sys-
£ and ex1stfnq environmental leqgislation are consid-
he consideration of present land use conflicts,

ion impacts, including impacts from surplus
plying with NEPA requirements.

tem, environment
ered, This will

unctional criteria related to dome selection are applied
stem as a whole will perform as required. The general
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Sites selected for nuclear waste disposal shall be capeb

Protection of the public health and safety is t
the selection of candidate repository sites. The reposit#
fore provide natural barriers which ensure waste containmeé#t and iso
These barriers should keep radionuclides from reaching man in unacceptabj
quantities by (1) maintaining the waste in its empl ‘“dhlocat1on for a giv
period of time (i.e., providing waste containment) ziifa3
mobility through the geohydrologic environment t
viding isolation); and (3) assisting in keepin
c1pa11y by mak1ng intrusion d1ff1cult through:

“biosphere (i.e., pro-
iiaway from the waste (prin-

#8 include Tow ground-

d evidence of long-

st rock include -~
r1st1cs, which

k's ability to

provide adequate 1solat1on. Desirable hydrol
water flow rates, long path lengths to the bio
term stability. The important natural attributes
suitable thermal mechanical, hydrau]ic, and chemicaTm

jon of the reposi-
ylation capabilities,
pacts; land use
itical, and economic

itory.

tory site must take into cons1derat,
as well as potential present and futi
resource conflicts; and other potenti
impacts on the communities affected by ‘%

epository development and
s can be conducted without

. t the 1mpact of modifications in

S0 be evaluated Any change that is made in the
.a may be a basis for reevaluating the siting deci-
: Because the procedure is explicit, the steps
ted and an updated evaluation made.

functional criteria* are provided in DOE/NWTS-33(2)--
sria; DOE/NWTS-33(3)--Repository Functional Design and
nd DOE/NWTS-33(4)--Waste Package Functional Criteria.
, Basalt Waste Isolation Project, Nevada Nuclear Waste
- Office of Nuclear Waste Isolation) will develop

al requirements and methodologies specifically ap-
‘cular project. Consistency of the project-specific

't presented in the four documents mentioned above is

ormance Criter
. NWTS project

*To be published.
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required. The site- specific standards can be considered as pro
appendices to the four criteria documents. When consistency i§:
NWTS-wide specifications will constitute a portion of the tegh
preparation and submittal by the DOE of the formal licensing
support of license applications.

kainable,
basis for

sion process are the criteria of DOE and NRC [DOE/NwTS 33(2) and Dra
60] These are descr1bed 1n Append1x C and are used.as the standard ag

2.3.1 DOE Site Qualificat

The NWTS program repository site-qualifica
guidance necessary to direct proggam act1v1t1es toward E:
manner which protects the publj safety, preserVQgﬁthe quality of
the environment and is institu i £. Therefore, the criteria
address all facets of waste isola .are d1rectly relevant to
anticipated radiological and nonr iat must be limited to
acceptable levels. Other criteri

. nical uncertainties
Still others address

and understanding of nuclear

_ i#1icensing. Such criteria are

necessary to identi ] i ' echnically defendable, timely,

Th s GiWRat constitutes an acceptable repos1tory from a
regulatory Qi dtely

(e.g., NRC af¥
organizations

i state and local governments. These
e po¥icies, criteria, and regulations for the

of repositories. Specifica]ly, the EPA will promul-
gnvironmental standards upon which the NRC will
repository. At the present time, however, final
en issued by the NRC and EPA. The criteria in

regu]atony standards.

ards and guidelines. These criteria will be re-evaluated
“to ensure that they remain consistent with national waste
and regulatory requirements. A final re-evaluation will be
iteria are promulgated by NRC and EPA.
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Thus,; it can be seen that the NWTS site-qualification g#

ria pro-
vide a means of assuring that the site-selection decision is rg id in a
manner consistent with the NWTS requirements for a waste iso 3 system as

described in Section 2.2. These criteria are summarized i 1.

2.3.2 Proposed Requlatory Guidance

As has been discussed, the judgment of whaﬁ
repository site will u]t!mate]y be made by the Nu&
with part1c1patlon of state and local governmen
sently in the process of preparing the regulati
site selection and licensing.

nstitutes an accep
Regulatory Commissio
i The NRC is pre-
ria for repository

ih the Federal
geologic repositories
e contained only the
rovisions, licenses,
; s finalized and
on Féel 25, 1981, to

On December 6, 1979, NRC published™f
Register (44FR70408) proposed regulations for
for the disposal of high-level waste. This propos
procedural requirements for licensing concerning gehg
and participation by state governments. This propose
published in the Federal Registes:
be effective on March 2/, 1981.:

The proposed procedural
cation in the Federal Register (
on the technical criteria intended®
Criteria for Regulating Geologic Disg
The purpose of the advance notice is
tles concerning the status of efforts

an. May 13, 1980, by publi-
#notice of rulemaking
“3@HECFR Part 60, "Technical
h'Leve1 Rad1oact1ve Waste"
:the public and interested par-
[“to the development of technical
ration in the preparation of a
@liminary and formative stage
rrent thinking and technical

proposed rule.
and the DOE is
positions of

g advance notice is reflected in the

‘a result of the efforts of the staff to accom-

ne best thinking which has been available to the
perts in the form of technical points, sugges-
n previous drafts of technical criteria. How-
riteria do not necessarily represent staff positions

.to rulemaking on this subject"”.

technical criteria are preliminary and may not fully
tfory positions that will be applicable during the formal
tion for licensing, they provide the DOE with an insight
_ thinking of the regulatory staff as to what may constitute
favorable verse site characteristics. These preliminary criteria are,
therefore, befrg used as guidance in the site characterization and selection
process. This guidance parallels the requirements of criteria developed by
the DOE [DOE/NWTS-33(2)] for site qualification, and provides assurance that
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the decisions-regarding the screening process leading to banki gites will

be acceptable when the final regulations become available.

.character-
of Rule-

The potentially adverse site conditions and favorah
istics, as delineated in “"Siting Requirements", of the A
making, Code of Federal Regulations(2), are reproduced .i
related to the DOE criteria and subcriteria of Table 2-I¢

TABLE 2-1. NWTS SITE QUALIFICATIQ&

Criterion I. Site Geometry
1. Minimum Depth
2. Thickness
3. Lateral Extent:

Criterion II. Geohydrology
1. Geohydrological Regime
2. Hydrological Regime/Mc
3. Geohydrological Regimef
4. Subsurface Dissolution Ra

“Characterization
Subsurface

Criterion III., Geochemistry
1. Chemical Interaction
2. Radionuclide Retardation

Criterion IV, Eteristics

eveloped as the basis for DOE's determination of what
will provide protection of public health and safety and
L' with anticipated regulatory standards. Proposed Nuclear
on (NRC) criteria are contained in Appendix C.
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TABLE 2-1. (Continued)

Criterion VI. Human Resources
1. Resources
2. Exploration History/Use
3. Land Ownership/Access

Criterion VII. Surface Characteristics

1. Surficial Hydrological System/Characte
2. Surface Topographic Features
3. Meteorological Phenomena
4

. Industrial Transportation, Militai ffects

Criterion VIII. Demography
1. Population Density/Urban Proximity

™M 2. Radioactive Waste Transportation Risk
n Criterion IX. Environmental Protg
~ 1. Potential Environmenta

2. Air, Water, Land Use €
o 3. Consideration of Norma¥: ntal Conditions

Criterion X. Socioeconomic Impact

1. Social/Economic Impacts

2. Transportation, Access, Uti
O .
™M
Lah
o

ARACTERLZATION AND SELECTION PROCESS

o ]

Nationa

:1ve waste repos1tory sites will be selected by a
systemat'quprocess Jiid

to consideration all applicable factors. DOE's
on of sites is carried out in four major steps:
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2.4,1 Site Exploration and Characterization

The first of these major steps, the site exp1orat10n haracter-
ization process, involves geologic and environmental studig
potential sites for mined geologic repositories and to of
data necessary to determine acceptability of these sites
determined by comparing the site characteristics, as defin d during t
exploration activities, to the NWTS program and sitequalification crit
as described in Sections 2.2 and 2.3. As the selectitili: process narrows to:
more specific locations and sites, more data are deévgiodped, resulting in

reinforced certainty that the criteria can be me “exceeded. Phases in the
site exploration and characterization process it folloms.

1. National screening surveys

2. Determination of regions for furt up to several states

in extent]

2.4.1.1 National

fated by natiohal screening surveys. Starting

national screening _have been structured in different ways, depending
on the site suitabiltty &ture that is sought initially in process:

0 o} begins with consideration of potentially
ible host rggks and identification of regions containing
yrmations. Early in the NWTS program, for example, rock
identified as a potentially suitable host medium,

jons in the contigquous United States containing salt
 bedded salt formations generally suitable for reposi-
were identified. The national effort is also evaluat-
otential for repository development in regions contain-
4nitic and argillaceous rocks, and recommendations on

able regions are being developed.
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(2) An approach considering current land use to identj
further studies would include the efforts being.k
Hanford Site and the Nevada Test Site. Both
land owned by the federal government and curg
nuclear act1v1t1es These government resepy
classified as "areas" in the phases of thg
process. Investigations of both areas wer
mine whether geologic and hydrologic conditions, as we¥
other considerations, would allow use:af these already de
lands for waste repositories.

(3) An approach based on screening aof ydro]og1c prov1nces can
also be utilized to identify s
contiguous United States is ex
basis considering geologic at i
screen1ng narrows to sma]ler Having more desirable

for compatibility

will not be overlooked.
griteria (geologic, hydro-

logica], ecologica i

tional) simultaneousT

repositories. This "s¥

ic} ﬂach".1s expected to identify
comb1nat1ons of regiona

eteristics that might fulfill the

point of the }e selection process is selection
ype, land use, \ydrology, or some combination of
phases in the “screening process are similar.
screening survey, regions are identified for
hen. continues through a series of
214 fities, eventually developing detailed
¥ areas, Técdtions, and sites, These characteristics
are evaluated at é§ of exploration, and geologic and environmental

i prepared.

of regions acc
these factor
Upon complet:
further inwae
increasingly™

jes investigate the region of interest to obtain further
ntal information. Studies are based primarily on a re-
obtained through broad literature searches. Sources for
published scientific reports and geologic maps; drilling
s from oil, gas, and mineral exploration programs; re-

" occurrences and intensities; and records of water well
jonal studies result in designation of the areas most

suitable her study, while less promising areas are deferred.
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2.4.1.3 Area Studies

s of in-
eir current
¢ factors

Area studies are conducted to further characterize t
terest designated by the regional study or designated becau
use as DOE reservations. Environmental, socioeconomic, and
are evaluated, but within a smaller area and in greater dg
regional studies. The objective is to narrow the scope.
the most promising locations. A second objective is to
toward the eventuality of licensing.

acludes drilling deép
ollect rock cores for
ing to determine the
i2 eys to assist in
¢ 1oeconomic
rom local experts
d federal agencies.
iption of the hydro-
use characteristics;
fept, deals with the
20 the selection

Geologic field work conducted in this pha
holes (possibly up to several thousand feet deep)
laboratory tests of properties of the substrata
characteristics of aquifers; and conducting
determining underlying rock structures., E
studies are based on literature surveys of:
and institutions such as universities and
The scope of area environmental studies includ&
sphere; atmosphere; demographic, socioeconomic, &
and ecosystems. Section 3.1, Data Collection and De¥g
data acquisition and evaluation of the area studies le
of domes for the more detailed lgédtion phase efforts.

2.4.1.4 Location Studies

he investigation to a
& the viability of the site or
“and to provide licensing
“stage includes more drilling, to
)ation, and additional testing of
@meital studies during this phase in-
ampling prog¥gms at the site(s) to obtain
Onsite meteorological data is collected, and
nimal populations are taken. Activities

) he.Gulf Coast interior salt domes are
discussed 1n-S! o i Socioeconomic studies conducted dur-
ing this phase'wf gdress impactstof additional test1ng and potential im-
ach of the sites.

Location studies further ng
site or sites. The objectives, are t
sites and develop the data base to supj
application. Geologic data gathering &
obtain detailed geg el
geologic and geo
clude complete
specific deta
physical surv

of detailed site characterization is to collect all addi-

d be necessary if a license application were submitted

Data gathering methods may include more extensive
#ilogic and hydrologic information, onsite and laboratory
ater samples, and more detailed geophysical surveys. The
ture will be characterized in sufficient detail to estab-
d design envelopes and to confirm safety assessments and
§1b111ty. Depending on the ability to adequately characterize
¥ the site, it may be necessary to proceed with an exploratory
epth characterization activities at this time.

onal data tha
if. the potentia

construt
the condit¥g
shaft and a
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2.4.2 Site Banking

A candidate repository site is banked when the part
site selection process reach a consensus on the technicalj
institutional adequacy of the site relative to establishi
interest in the land has been obtained by the Department:ipf
maintain the integrity of the site through the remainder of the sele
process. Obtaining interest in the land may 1nvolve 'nteragency transfey
the land or an interagency agreement to reserve thg
federal government. If the land is privately ow.
local government entity, full ownership of the,
banking. It is only required that DOE be abl
ization activities and that the land use be
made on site selection. This use reservati
lease with a purchase option or through out¥}
depending on the circumstances.

or owned by a state or”
s not necessary for site
i1t s1te character-

Tished through a
at site banking,

2.4.3 Site Recommendation

During the site recomite
cal, and institutional factors i
on the four or five sites banked™
will be recommended for initial d ‘ eo]og1c repository.
This activity will lead to documenta : acision in a Draft Environ-
mental Impact Statement and Site Recomm=nda ‘6 Report. These two reports

c1oeconom1c, legal, politi-
ith.relevant techn1ca1 data
tne which site or sites

J'sites and the environmental
. repository at the recommended
. lands need not change at this

impacts of proceedin
site or sites. Th#
point of the pry

Sugrd deve]opment
atus of the

ita.Selection

" a site or sites to be developed as a mined geologic
.;the Department of Energy. The site selection de-
=.public review and comment on the Draft Environ-
: “related Site Recommendation Report. Comments
isted from“the appropriate federal and state agencies. As
gcision is made, a Final Environmental Impact Statement
ction Report w111 be issued. Following site selection,
isite or sites selected must be secured by the Department
gady held. The selected site or sites, if on federal
v transferred to the control of the Department. Clear
““land will likewise be obtained. All land acquisition
onducted according to appropriate statutes and agency
yddition, some interest may be obtained in a buffer zone at
itory development. The extent of the buffer zone and the
ontrol are currently under evaluation.

degree of 1anm



0758

90039

23

REFERENCES

u.s. Nucleér Regulatory Commission. 1980. In the Matt
Rulemaking on the Storage and Disposal of Nuclear Nas;e

Rulemaking), PR-50, 51 (44 FR 61372) - Statemenc of;
tates Department of Energy, DOE/NE-0007, Washingto

[1.A.1.3.

pposed
: ¢s§">§'nf1deqce

*#deral Regulations:

Office of the Federal Register. 1980. Code q #
ice, Washington, D.C.,

Proposed Rules, 10 CFR 60, Government Printing:

draft, May.



759

0

30

9 00

25

3.0 TECHNICAL APPROACH

The Gulf Coast salt dome exploration project, as:ﬁ
4,2, has the overall goal of identifying, characterizin
ifying for banking one salt dome as one of the potentia

The exploration effort must identify a‘;ﬁ
requirements and performance objectives describ

Section 2.3. The technical approach in the
site characterization and selection proces

The following section describes (1) ¥
in the area phase to characterize the eight Gulf®
the criteria, and (2) the decision process utilize
objective of the area phase--the selection of the most:
further characterization in the }logation phase. A

.,repository sites in diverse
Forts in dome and bedded salt,

;d Reservation, and tuff at the

f Coast salt dome basins is one
collection and development

The qualification of several
geologic media is progress1ng with rel
granitic rock, the yers of the i
Nevada Test Site. i
of these site id

). standpoints.

.1 Geologic Characterization

characte Fon in the area phase was planned to investi-
and hydrgtogic factors that affect the present and pro-
jcs of candidate domes. The investigations and studies
jde the appropriate level of information in response to
r this phase of the decision process.

ncluded compilation and evaluation of available data
oration and production operations, well logs, cuttings
£al surveys, and review of state records of injection and
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disposal wells, Data were gathered using a number of methods 1n*
low and deep drill holes, gravity measurements, geo1og1c mapp1
subsurface water quality sampling and analyses, and seismic §i

The area characterization activities have involvgs
evaluation of key geologic and hydrolog1c factors. Exa
the following seven subsections.

3.1.1.1 Tectonic Stability. Tectonic stability was evaluated
through the use of available regional gravity da
files [from 150 to 215 linear miles (241 to 346:]
point seismic data in each area], subsurface gf
studies and the collection and interpretatics
main objective of this evaluation was prepg
developmental history of major structures iH:
the domes. An example of a major structure is:
system. There is tentative evidence that it may
Keechi domes in Texas.:

tural mgps, remote sensing
vallabi @11 logs. The
ntory and the

d area surrounding
Enterprise fault

1ear Oakwood and

surroundlng the upper section o 1 i s evaluated by collect1ng
extensive shallow boring sample ; g
Richton, Cypress Creek, Vacherie,“#
high-resolution seismic reflection
Richton domes. This technique prov1

dnmes. In addition,

a But 1,220 meters) deep. In
addition, surface geologic mapp1ng was ed., These data were collected
and interpreted at edghidome in order th evaluation and comparison of

1 .

The lateral (cross-sectional) extent of the
' ag;deta1led gravity, high resolution seis-
dvity modeling was not done for Pales-
reflection data were obtained at _
domes to confirmn gravity data. These new data com-
“gic and geophysical logs from wells near each dome
p reasonably accurate dome shapes, as well as
anomalies.

Cypress Creek and®
bined with availabl

taaral Resources. The presence of significant mineral

y being exploited in the immediate proximity of the

h the use of available data and reports by an expert

n was made anticipating productive deep hydrocarbon

B¢ them adjacent to each dome, if present. An analysis was
Te favorable trapping structures around each of the eight

repository.
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3.1.1.5 Surface Hydrology. The extent of flooding of
lying each salt dome was evaluated by using existing topographig:
torical precipitation data. The probable maximum flood (PMF). calculated
for the areas over the domes. This evaluation allowed a compi
spatial arrangement and area available for surface facilit

3.1.1.6 Transport Time. The length of time for ground water
from the repository level to the biosphere was evaluated by utilizing d
collected from borehole-geophysical, aquifer pumpin, st
including water samples for laboratory quality anat

Geologic cross sections were then dev'" ¢ for egch dome using re-
sults of field and laboratory analysis. Litef: 3

porosity for confining beds of clay and 1imé: ; .
conservative, lower limit, bounding calculat#d st hgitransport time of
water from the repository to the biosphere. TH
neous transport of the waste from the repository th
the edge of the dome and through any sheath. The traw ime vertically

ace was calcu-

hat very long tfdnsport times
1onucl1des in the multiple

able aquifers. These calculati
exist for each dome even though
intervening confining beds was n
effect of lengthening these al reads

3.1.1.7 Investigative Methods

id were collected, analyzed, and

stored for use in thi acdgion or in lat aracterization phases and/or

onmental Characterization

repositoryimay result in changes to the environ-
lect repository sites where such changes can be
cts or changes of concern include those directly
..0f the environment of immediate value to him
Jtulture). Also, indirect losses are consid-

water).
"_spects of site characterization include the ecologi-
sitory. Together these factors comprise segments of the

ﬁose of the repository is to prevent, or delay until rela-
e release of radionuclides into the biosphere.
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In the area phase of characterizing the Gulf Coast salt.
broad environmental concerns were evaluated at an appropriate l
in the selection of a preferred dome for the in-depth locati
These are discussed in the following paragraphs.

stigations,

90030

3.1.2.1 Ecological Characterization

of climatologica
5011 properties, la
a and fauna. The overi
e time of site selection
waste materials generated

of the necessary

Ecological characterization includes analysis.
tors, background radiation, surface geological fact
forms, pollution factors, and specific habitats
all objective is to have sufficient information
to alleviate or mitigate any adverse effects fi
during the construction or operation of the £
data were collected from existing studies. :

terest were obtained
nalyses were made of
ations or cause
fad radiation data
phase.

Historic climatological data for the :
from local National Weather Service reporting stat#
severe weather conditions which might affect reposito#
environmental impacts related to the disposal site. Ba¥
were collected from the availabl erature in the area

ed and described through

Land forms and surface ggaingy:
imi ted field

the use of aerial photographs, t
reconnaisance.

35 were characterized from
ype on potential crop yields,
fe habitat, soil origin and
ure, slope, and use limitations.

The soils of the areas near ‘i
soil survey maps to provide informatiofi
woodland su1tab111ty,
depth, mechanical an

omunity were also evaluated.
agencies prov1ded data on game and nongame
erature for the study areas was obtained
fiatural resource agencies, as well as

Fauna
State and feder

"sink" for airborne and surface contaminants is
udies were conducted using aerial photographs of
habitats. Baseline measurements of water
&mical composition and stream flow, were

ces. Ana]ys1s of these data has prov1ded the

rtant species was compiled for both the aquatic and

s. In the aquatic environment, an enumeration of all
sred species was made based on data from the U.S. Fish
Commercial and recreational species such as livestock,
insects, farm crops, and timber are important in the terres-
trial envira >, Information was obtained from literature and interviews
involving suchifources as federal and state government agencies, timber
companies, agricultural sources, and conservation organizations.
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3.1.2.2 Socioeconomic Considerations

Socioeconomic analyses focus on regional and communif
nomic, and institutional factors. Major topics covered 1nc1”
housing, incame, community services, labor force, employmes
Base11ne data on a number of socioeconomic var1ab1es wer

and reports of pertinent state plann1ng agencies.
state officials to obtain up-to-date information
and comparative analysis with state and nationa

¢ioeconomic variables
was accomplished.

3.1,2.3 Land Use Studies

Land use studies involve the compilatte pping of land use data

and the analysis of use patterns.
Major land use categories examined include agr# , forest,
transportation, residential, commg¥zial, industrial, inst¥f
tignal, and open space. Baselin
sources for the area phase eval
photographs provided information
ing differentiation among agricult _ Ban lands. Of par-
ticular concern was the transportat ! erms of potential risk
involved in the movement of nuclear waste: elative ease of access to
salt ~dome sites. Topograph1c maps, pr‘ the U.S. Geological Survey,

Birlf Coast salt domes. Aerial
r a wide area, allow-

used to determine and uses, All domes were spot

checked to ver1f

tintn servation Act of 1966, the National
='1959 “fxetutive Order 11593 of 1971, and the

med. Specific attention was given to listings in
Sﬁ&ric Places, and the appropriate state historic
ovitdcEed for current information.

tharacterization process proceeds, varying levels of land
e required. In the area phase, a principal concern has
fository locations be located away from areas of highly
iuch as large metropolitan areas, wild and scenic
' wilderness areas, and historic or archaeological
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3.1.2.4 Investigative Methods

Various investigative methods are used in the colle
development of environmental characterization data in the
process. Data are used in this present decision, as wel
for subsequent characterization phases and eventual licen

3.2 DECISION PROCESS

This section describes the decision ’ Ao
basis for recommending that the three areas.: ) tider consideration
be reduced to a smaller number of location i
investigation. The objective of this decision

synonymous with a specific salt domé

In striving to complete the ar
yield results or "outgomes' which may i

eferred should receive

. process Can be influenced by a number of considerations
dary conditions.

that can potentially meet the siting criteria is
¢ and becomes a candidate location. The ranking of one
over another is an indication that one (or more)



07565

30030

31

1ocat1on exhibits a h1gher degree of suitability* th
locations to which it is compared.

2. Domes which exhibit a lower degree of suitabilj till be
acceptable and will remain available for late
‘additional information render the preferred.

impossible. Such an uncertainty is ngt
a safety inadequacy, but a dome wit
because DOE's NWTS program has othet
options available.

4, Demonstrat1ons of suitability .

This section describes tha
from one screening step to the next.
identifying, developing, and using in
of action a decision maker may choose

The proces: 1 antify region s, or locations, some better
than others. If n X
from further study
identified in ;
expensive. St
Further stud}

s unnecessary”and would be prohibitively

land units is deferred indefinitely.
wonky as many favorable alternatives as
“1ikely that several alternative sites
‘eptable and (b) to satisfy the

jtion of reasonable alternatives through each

£ions may also be eliminated if there is a
s {hg criteria will not be met. In this

fneed not be expended to demonstrate site unsuitability.
hen, are made to focus efforts on the more favorable

is used to describe salt domes that have no obvious de-
esolvable uncertainties. A "lower degree of suitability"
indicate able dome that appears to be less well adapted for repository
use than the #eferred domes.
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steps:
Step 1.
Step 2.
Step 3. Identify possible alternatives
Step 4. Evaluate each possible alterna;
Step 5.

Step 6. Review the screening decisibh
consultation and concurrence

Step 1. Identify Factors and Supﬂaft1ng Informatlon Neeﬂ
Thought to be Important to the K&

At the end of each scrég i gion must be made concerning
which of the land subunits (regio £ - § gied are deserving of a
next phase of more intensive stud ¥ e “at this time are those
techn1ca1 ~and institutional considerid y stgnificantly influence

d information is gathered. The
nt to assessing when in the
ited. For example, tectonic
stabi]ity is gen '

s, on the other hand, are generally very
localized, : ifferentiate among large areas or

regions.

The Tleve ¥rmation needed to make a decision depends upon the
nature of the deci: i -the factors that potentially influence that

iint and dept_?of information needed to make the area

s therefore much less than that required to support a site
ring screening, consideration will continue to be given
f no evidence is found to suggest a safety flaw.

gver, suitability may not be presumed, but must be

¥gh level of confidence by safety assessments and

#5. The level of information needed is affected, in part,
‘me (10,000 years or more) over which site integrity is
ions of changes in the natural condition of a site that
“suitability must rely on the geologic record as presently
interpreted “extrapolated by the scientific community. However, in
geologic time 10,000 years is a very short period and significiant changes,

a. geographical
ing licensing




07567

90030

33

especially in the lithosphere, are not likely in this time inte;
requirements for information to support screening decisions wi
by answering the question: "Will an incremental improvement
decision be commensurate with the resources expended to o
information?"

A" assessed
,creen1ng
jonal

The requirements for information to support a deMdnstratio
suitability will be assessed by answering the question: "Can we demori
with confidence that all significant uncertainties cting site contai
and isolation capabilities and safety have been gited, understood, and’
avoided or minimized by design?"

Question: What factors are signifi

® Factors are technical considerattops tHat hay significantly
influence the decision outcomes. y
o Factors are drawn from the site qua} ;1ca _ﬂﬂ
the draft NRC technical regulations 2
£ fi

vmple, is a factor that is
large geographic region. Historic monuments,
are generally quite localized.

at repositéry construction requires. The amount and depth
ation needed to make the location decision is therefore
ing siting, safety and environmental suitability can be
f no evidence is found to suggest a flaw in a particular
area. During licensing, suitability may not be pre-

t must be demonstrated to a high degree.

ptermination of the level of data needed for this type of
ty is complicated by the expanse of time (10,000 years or
over which site integrity is required. Predictions of
changes that might affect the decision need to rely on the geo-
logic record as presently interpreted and extrapolated by the
scientific community.,
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o Tests for assuring that an adequate Tevel of data is.
to the decision will be satisfied by obtaining con
answer to the question:

“Will the incremental improvement in the deci:
from additional data be commensurate with g
to obtain it?

Action:

o Define and list information needs fo §'factor.

Step 2. Gather the Required Information in chﬂrdance
with Applicable Consultation and Concurrence: ¥y

During this step, information on each
obtained by methods described in Section 3.2.2.
investigation is reduced, the information gathered b&
more detailed. Informat1on is obtained from public fitag
published records, the open 1iter#t
sources, such as petroleum and i
tion is obtained by observatio sdirect measurement and
mapping.

“alternative is
ograph1c area under

ished and un-
from private

: stigations, will in-
ntatives and can be a politi-
“éd on gathering data in strict
, local, and tribal officials.

volve interactions with states and l
cally sensitive process. Emphasis wil
accord with understandj eveloped wi

.tion was reduced from 1arge regions to
; tion gathering became more intensive and
The area level investigations were more detailed
region level, and the subsequent location phase
be even more detailed than that at the area

1 companies and by searching public files, published and
| records, and the literature. Some boreholes are

‘and around the domes. Field data are also obtained by
, remote sensing, direct measurement, and mapping.

th#$ time would significantly change the decision. If not, the
process proceeds. If the data are needed, they are obtained
before decisions are finalized.
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Action:

o Determine adequacy of available data.

Step 3. Identify Possible Alternatives

For each screening step, alternatives must be identified from
recommended candidates will be selected. Based on cgpsultation with qua
technical and institutional experts, land units app hg to have a good
chance of meeting site performance criteria upon juent study and evalu
tion are identified in a preliminary manner. I ,;1cation of alternatives
will be based on a lack of obvious safety or }
the potential for obtaining adequate informat ' g8reening decision.
Therefore, each alternative identified for: [
acceptable sites.

In some surveys the geograph1c scale mayfm; impossible to
.ep without first

alternatives.

Question: Do any domes"

o A safety flaw is a s1gn f
systems context would je

inty flaw?

. when viewed in the
performance of the whole
e following:

.
[=]
3

[fe]

'

o
(1]
=
3
>
o
w

n stability

- it radionuclidg vement

iie to the accessible environment
required containment within the host rock

s and processes.

‘ 6bvious defect and would cause a salt
urther consideration.

w is a safety or environmental condition or
,,,,, Qgt has the potential of creating licensing
HMcertainty flaw will cause deferral of a dome.
uncerta1nty flaws could be further investigated to
understand such problems.,

nty flaw is one which would prevent the dome in
f#om being a recommended site regardless of the other
g it might possess, unless the condition is fully

or uncertainties are resolved.
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Action:

o Compare each dome against performance objectives
confidence, and environment, Eliminate domes ha
or defer domes with major technical uncertaint
reasoning. List and label remaining domes a

Question: For each factor, which domes exhihit more favorable
characteristics than other candidate domeg:

® A rating for each candidate dome by.:
appropriate data. Indicators of

tBr is formu]ated from the
assigned by
he information

pertinent to each differentiat i
Action:

o Define method of assigning and indicati

ive favorability of
dOmGS. i

® Assign and list favg

S3ee

Question: What factors at i - among candidate domes?
o Regardless of importance,

indicates no significant d
to influe isi

factors. Di play candidate domes versus

yzing the information gathered to determine,
fative campares to the safety, environmental
objectives. Each alternative will be system-

o s “favorable", "less favorable", "more favorable", or
zing its expected performance w1th respect to all the
he given level of screening. It is not necessary, nor

certain") by
itors considered:

verall expected performance should be the basis for
Bility of candidate alternatives. The evaluation will
‘differences and similarities between the alternatives

¥ factors for which the information indicates substantive
d1fference5~ Jéen alternatives are useful in the next step. These
differentiatiny factors provide the basis for evaluating trade-offs and
identifying the alternative(s) to be recommended.
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Question: What is the importance of each factor relatii

e Focus attention on the differentiating factors
strong influence on the decision.

o The relative importance of one factor, such
over another, such as urban proximity, can be &ssigned by
consensus or other techniques. The importances ass1gned re
the value the decision makers place on %
factor, assuming the performance crite

Action:
e Define the method for defining g
o List factors in order of importancé

e Define indicators used, if any, to desiqg elative importance
of one factor to another.

Step 5. Compare and Recommend €andgnt #rnatives (Locations)

At the end of each scree
the favorably rated alternatives at:

dse should be selected
for further study and evaluation,

£ also may: (1) defer

selected alternative(s) eventua]ly prov

table, (2) eliminate nonrecom-
mended a1ternat1ves f ther conside

or (3) defer the decision
ailable.

Tternatives &§ select will be made by compar-
1ghing the relative importance of those key
ilable for making these comparisons.

ing their key :
differences.

¥ basis for comparing alternatives will
explicit descr1pt1on of assumptions, definitions,
iid uncertainties in the comparison process. The

, deferring, or eliminating each alternative
'“;soundly based dissenting opinions, if any,
geision-making bodies will be briefly summarized

be documented, in&fi
1oglc,‘1nformation

Sensitivt
ctors may al

talyses with respect to the importance of differentiat-
£ performed. Such analyses widen the options for
owing, for example, either institutional or safety

he analytical basis for ranking the suitability of
nalyses, when properly described, also focus dialogue
ternatives on the trade-offs that invariably will occur

al safety objectives, e.g., long-term predictability versus
current iso n qualities, as well as on trade-offs between long-term and

operational séfety, environmental concerns, institutional parochialism, and
repository system costs.
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Because different relative weightings of screening fact
in different decisions, the sensitivity analyses will be caref
and the reasoning for assigning a given importance to each fag¢
explicitly stated. In this manner the dialogue among partig
repository siting can be focused on those issues most sens: _
tive and technical opinion. This, in effect, provides a: ism:
fying and separating siting issues into those for which cémgensus ma
obtained based on technical, logical grounds and those for wh1ch exper
lay judgments are the basis of disagreement.

Question: How is a recommended dome(s).

Action:

5bility character-
luation factors,

o Define technique used for aggregat:
istics versus the relative importand

o Evaluate data for each factor to identify:

ble dome(s) that
have low uncertainty.

o Display dome and fag
Dissenting opinions %
are discussed along w

) and describe™# in the text.
_kers believe may be valid
makers chose not to

Step 6. Review the Screening Decision

In order :
used to find sit
be generally
encouraging e
government al¥
the plans for

Adv1sory commit 0 ensure representation of a broad field

Governmental units must exercise responsibility
al of the waste, including allowing the siting
y of a disposal site. Active participation
vernmental units and the people they repre-
‘awareness @f the whole isolation problem and what consti-
for geologic disposal. This participation will also
erns are heard and considered in the decision process.

chnical, governmental, and public review of DOE-

i1l be solicited. For screening activities on DOE

DOE Field Operations Offices in the affected states will
Asible for organizing and coordinating the review process
TS program plans. The NWTS. Program Office and ONWI will be

primarily ri ble for organizing the review process for activities on

non-DOE lands.
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Question: What is the sensitivity of the selection prg to new
information or reasonable changes in assig of site
advantages or disadvantages and relat1v : i
importances?

Action:

e Describe the method used to check sensit'
sens1t1v1ty checks performed.

ity. Describe any

® The selection of the recommended salt
establish the effect on the decisi
importance and dome rating assig g

me(s) is verified to
differgnt factor

o In some situations the decision
preferred dome(s). If a c]ear1y p
if the preference does not “seem" rig
to the real differences in the compared d¥
inadvertently leaving out some factor that™i%:ifgar
decision process. Thgifirst situation indicdts £Hat there is no
technical basis for: one candidate ove ther. In this
case, the recommenda¥ 2ed on cost or on other institu-
tional or social cons
process is repeated wi
identified factor.

5'not yield a clearly
is not apparent or
ifficulty may relate
ing small or to

Question:

Is there peer conse he decision procedure and

Action:

1sensus process, obtain consensus. Prepare

o The ¢ ‘ sshould be explicit and provide for a
ation of a number of interdependent factors

hd Judge data adequacy, while managers check the rele-
e information and logic of the evaluation being made.
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In summary, the six steps should be viewed as a comple
which the steps may not follow in exact sequence and multiple *
occur even though a stepwise procedure is indicated. New alt
emerge at any time either from new information or policy ch
issues to be resolved may need redefinition as the analysi
tinuous data-gathering and refocusing of judgment occur : gh the
process. Therefore, the process is characterized as a fra.'work for
siting decisions rather than a serial procedure. The _purpose of this
work is to focus the decision makers' and reviewers'.:
to relating the pertinent facts and thoughts in a
on a consensus of elimination, deferral, or rec
evaluated.

3.2.2 Screenin
As discussed above, the geographic screent 11
of four possible steps. Each has been titled for reﬁe_
e National Survey (Natii
;_0 Regional Survey (Re&
o Area Survey (Area to La
e Location Study (Location

An add1t1ona1 step, De

of the déc¥sion process and the resulting decision
IS obtained in the review process. An effort is
the states in the Gulf Coast salt dome project
ta gathering and evaluation activities in those

gmmendation before proceeding with location level studies
domes. Any dome recommended may later be dropped if
covered in a later detailed characterization phase. A
fhdidate domes not recommended would then be made to

ew preferred domes, if such were the case.
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4,0 BACKGROUND ON SALT DOMES

The salt domes of the interior basins in the Gul
among locations in several regions that are being investf
locations for a deep mined geologic repository for highilgw
wastes. This section gives the history of the salt domessite charaé
zation efforts, objectives and organization of the project, area charac®i
tion activ1t1es, and a description of the domes un nvestigation,

4.1 HISTORY OF THE CHARACIE

The effort to identify a suitable re
traced from 1954, when the U.S. Atomic Energy C
National Academy of Sciences-National Research Coul
the problem and recommend a solution. After intensi
recommended geologic disposal in. formations as the™
options that they h?d consideret
subsequent studies

n (AEC) asked the
MAS-NRC) to look at
y., that group
f the many

Characteristics of sal

(1) Many salt beds have refg; 'sturbed and dry for tens to
hundreds of millions of y& Fndicative of their long-term
integpitidnd nondissolutt hydrologic systems.

generated byvh1gh level wastes).

14;

icity, salt is capable of "self-
1ight develop in it, thus preventing
es of weakness.

?ed as having potent1a1 are widespread in this country
iferally occur in areas characterized by low levels of
mﬁc1ty and tectonic activity; thus, the potential for damage
epository structures (shaft, surface plant) resulting from
rthquakes is greatly reduced.
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(7) Domestic salt resources are great enough so that es in
several deposits were selected as repositories,: !
no adverse effect on the resource base; reposi: s1tes also
could be selected far from existing mines s
constitute no problem,

(8) Rock salt can be easily mined at relatively:ifow cost,
technology for the underground excavation of salt is w
developed; underground rooms opened 1 1t have remained “§}
for long periods of time, provided te pillar size is
incorporated into the mine desig '

Characteristics of salt deposits thakigre k "'ég unfavorable for
storage of high-level radioactive waste in

(1) Salt is soluble in unsaturated®
remained, undissolved, for tens ds of millions of
years.,

ic rock, has the'po-

(2) Dome salt, a metamq
' sent1a11y "heal™:

allowing it to f1gk

(3) Rock salt has lo

In 1958, the U.S. Geologi
identify those ? }t deposits in th
disposal sites, Salt deposits thaf
salt at depths appropriate for constru
Silurian salt depos1;snof t
Pennsy]van1a, West:
embayment in par,
deposits of th
Texas, and N
southwester.
other inves

“a repository included the
Yat underlie parts of New York,
an; salt domes in the Gulf Coast

‘underlying pa?t% of Kansas, Colorado, Oklahoma,
yse of the Paradox Basin in southeastern Utah and
rmation was confirmed in a subsequent study by

e Gulf Coast region began in 1962, with the publica-
ology and ground-water hydology of the Atlantic and
ed to disposal of radioactive wastes.(5) The
'*goes not contain information specific to salt
wydrology about the same time, the U.S. Bureau of Mines
Goast salt*domes for the AEC as potent1a1 nuclear test

riod 1963 to 1967, Oak Ridge National Laboratory
research investigations to demonstrate the technical
incept of mined geologic disposal in salt, using an
yons, Kansas, as a test site. This study, known as

v concluded that disposal in bedded salt was feasible and
emplacement equipment ?031d be designed to safely transfer
a subsurface repository.

that hand
the wastes’
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Although Gulf Coast salt domes were discussed by Pier
Rich(3), no effort was made to discriminate between either th
dome basins or individual domes in regard to their general sg
great thickneszes and purity of salt domes were cited, howe
factors. Gera also considered salt domes in his artig:
tectonics but did not specifically evaluate any Gulf Cog

¥dral salt
1lity. The
favorable

The Gulf Coast bssin is one of the most significant salt dom
provinces in the world. (9) More than 500 salt domesiare present in the
combined offshore and onshore Gulf Coast basin. Ed5muf

of Mexico region, additional salt domes have beef
Veracruz-Tabasco section of Mexico to the Sigshs
Gulf.(10) sart- s?eegrted structures, mainly
southern Arkansas and in several proving
southeastern Mexico.(l :

es of the Gulf Coast
1t basins in east
son and
s with regard
“subsurface
depth to the top of the salt iy the degree of*“Industrial usage,
these investigators grouped the i gected domes into two general
categories: (1) any dome whose . sar¥igurface was.. s.deeper than approxi-
mately 1,900 feet (about 580 meter jetroleum production,
cavern storage of hydrocarbons, sakH ‘Fon, or a combination of
these uses indicated appreciable devé ndustry, was considered less
suitable and was not recommended for udy at that time. (f these 263
peting uses, leaxing 36 domes
.n and others.(12) These 36

Of the more than 500 known or inferred
basin, some 263 are located onshore in three printy
Texas, nogthern Louisiana, and southern Mississippi
others{12) conducted the f1rst assessment of onshore s i
to their general potential for

X nvestigated Gulf Coast domes by
“approaches“that included consideration of topography
es as well as subsurface hydrology. Although much
view of the existing literature, three noteworthy
heat from radioactive waste would not be expected
iigfent in a dome, (2) domes sheathed by shale and
-water aquifers might exhibit a reduced possi-
lution, and (3) the large vertical extent of salt domes

3] in terms of possible repository design. These inves-

n and others,(lzi recommended further that additional

ed upon their generalized study, Ledbetter and

omes within the interior basins offered more

i and others(14,15) extended these earlier studies by inves-
tigating I'F: m's in the north Louisiana basin and nine domes in the northeast
Texas basin Tor which they felt adequate data were available., They specific-
ally studied salt movement through geologic time by analyzing rim-syncline
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development, the salt volumes involved, and regional stratigraphj
ships. Also studied was hydrologic stability by estimating sali
water plumes within fresh-water aquifers adjacent to salt dome
surface "salines" above certain domes. The potential for s
also considered Other investigative approaches centered gy

ground-
" analyzing

of current tectonic movement or lack thereof through
tion arrays, which include tiltmeters, precise-lev
seismic monitors; and (4) the nature of Quaternar,

\ fa above domes to
nt salt movement. In
i deta11ed 1ogg1ng

the latter case, shallow geophysical profiles,
served as the major evaluative techniques,
no movement in the Quaternary.

Several domes within the ?ortheast Te
Netherland, Sewell, and Associates . These woHM
versus-time growth of these domes and attempted to é
ity where available well-log data were adequate. Effo
study to assess the current rate gfisalt dissolution on
integrate existing geophysical p

salt domes of northeast Texas.

yzed the uplift-
hydrologic stabil-

In 1976, ERDA announced t:
as one objective the identificatio
or more geologic repositories for rad
gram, Law Engineering Testing Company
Waste Isolation (OWI) of Un1on Carbide

\¥S program, which had
construction of one

és discussed in the next section.
Inc. (BNI), was selected as regulatory pro-
rammental studies in parallel to those in

-and previous work in the region of interest con-
B eports as well as a Regional Summary Report
) formed the basis for a recommenda-
h nvest1gated further. These reports have been
ye review and public comments and will be released in
near futyre, The selection of domes was based on
31cat1ons 21) in existence at that time.

nsibility for overall management of a large portion of
ansferred to ONWI, operated by Battelle Memorial
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4.2 ORGANIZATION OF SALT DOME PROJECT

DOE, through ONWI and its subcontractors, is charged the task of
identifying,.characterizing, and, eventually, qualifying 4} f jus-
tified, one salt dome as a potential site in in the NWTS
site will be considered along with others as the site for"
repository. )

4.2,1 Organization

As indicated in Figure 4-1, the Gulf salt dome project is
organized with two lead technical contractors &#:$#MI and twg prime con-
tractors to DOE, with an 1nteragency agreeme ' {)SGS. This
organization prov1des a means, in the geoteg ental, and
licensing fields, for data to be gathered, reg d, and reported.

4,2.1.1 Bechtel National, Inc.

Bechtel National,
project manager (RPM). The RPM
tory activities as related to chy
censing of a repository site. B
made contacts with state experts i . ; meteorology, socio-
economics, land use, surface water H #:dnd natural resources,
archaeo]ogy, and background radiatiom jfaithe spec1f1c characteristics
of the Gulf interior region, includin
study areas. Environmental Research and: Bl 1ogy (ERT) is under subcontract
to Bechtel to conduct i ir . Jocation characterization
phase. :

as selected in 1 he regulatory
for environméntial and requla-

‘bapking, and the ultimate li-

iterature reviews and

4.2.1.2 Law E

4 " (LETCo) of Marietta, Georgia, was
selected in 197 ¥ Coast gee¥ogic project manager (GPM). The LETCo
ta gathering (field operations and research), data
verall project management. Under LETCo's direc-
data/literature reviews have been conducted to
of Gulf Coast salt domes in Louisiana,

‘ hvestigations include research on erosion and
ition of the internal structure of salt domes, the prepar-
» models, salt dissolution studies, surface and subsur-
aam monitoring data collection, tOpOgraph1c mapping,

and reflection studies, remote sensing data collec-
rassessment of the geologic structure and stratigraphy.
nclude drilling of hydrologic test holes, core drilling,
_ logging, shallow exploratory borings, and geophysical
gravity “Bubtasks include obtaining right-of-access to lands on which
these stu 11 be performed and the necessary permits to conduct investi-
gations in theistudy areas. LETCo has numerous consultants in a number of
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FIGURE 4-1. ORGANIZATION OF THE GULF COAST SALT DOME PROJECT
i




0782

2 0030

49

specialties such as hydrology, mineral resources, seismic, stratjg
petrology, geomorphology, structure, and general geology. LET ‘
numerous subcontractors engaged in drilling deep and shallow
preparation and restoration, aquifer characteristic testing
surveys, and obtaining land access.

4.2.1.3 U.S. Geological Survey

kssippi, Austin and
‘dna--has been respon-
‘ogy of the interior Gulf

The USGS--through its offices in Jackson
Houston, Texas, and Alexandria and Baton Rouge, L
sible for evaluat1ng the regional ground-water hy
Coast salt domes in Mississippi and Louisiana &
ization of surface water in east Texas. The
appropriate characterization and summary ref

4,2.1.4 Institute for Environmental Studies, LouT&fan

State University (LSU) in Baton Rgiitm; Louisiana,
1974, in the study of Louisiana 8 T

tasks related to salt domes in L
gional geology, and Quaternary ged
LETCo and the USGS, and the data aFg
tions and summary reports. ’

anics, geohydrology, re-
re coordinated with

4.2.1.5 Bureau of Economic Geology

The Bureaq
Austin has been i
The BEG has id
surveys incl
interpretat#
near-dome ex

: eudy of east Texas salt domes.
3K S related to east Texas salt basins: areal
1ow subsurface mappvng, remote sens1ng and

4 3ogy of the University of Southern Mississippi
/gd in two tasks: evaluation of dome stability and

he areas over and adjacent to specified domes in ,
ies are coordinated with those of other groups and are
i¢ characterization and summary reports.

a¥ogic Review Group (GRG) is a group of well-known, highly
respected sc ists from outside the NWTS program. They are retained by ONWI
on a consulting basis, to provide an independent, critical, expert review of
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certain aspects of the geologic exploration program and give ad

management on the program. These individuals were selected b v
expertise in specialties critical to the geologic explorat1 3
work includes the periodic, systematic review of ongoing a
plans, technical reports, and other pertinent informatio
periodic. assessments of act1v1t1es of ONNI subcontractor i

ito ONWI
¢ of their
; Their

recommending additions, de]etions, or refinements t
and make it more responsive to requirements of lo
environmental impact.

ﬁa program to improveif
m safety and acceptabte:

4.2.1.8 ONWI Project Managers

Bechtel, LETCo, LSU-IES, BEG, USM, and:
contractors work closely with the assigned ONWI ged
project managers. These project managers are chargé
work effort, maintaining the quality of the data, and "
undertaken to obtain, reduce, analyze, and report this d
sible to maintain schedules and" $1gnated milestones
NWTS program,

#with related sub-
--gnd environmental
ordinating the

ng the processes
hey are respon-
f4hin the overall

#ore detailed location characterization

p e (This screening of study areas
Smaller locations is tantamount, in the case of salt
gduction in the number of domes since they are

he procass of narrowing geographic focus with an
ing increase in the depth of informational detail.

£ 4,3.2 Actjvities Accomplished

3 *He identification of the eight domes on which to continue
work(lg? p‘ans were developed for both the geologic and environ-
mental ares gﬁter12at1on. Some of these plans were published formally,
after an approgriiate period for public review and comment.,
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Environmental studies were begun in February, 1979, to yate
potential impacts or risks of a waste repository on each salt ¢
factors of the total environment were considered, including g
terrestrial and aquatic ecology, surface hydrology, meteoro}l
water resources, and land use and demography, as well as
institutional, and societal factors.

Geologic field studies by participating organlza Tons bega h
to investigate the general characteristics and features of the salt dowm
the surrounding area. The evaluation considered sti
ground-water, surface hydrology, erosion, tectonig
resources. The work entailed gathering and inte
well logs, cuttings, and cores. Geophysical sé
tions. Hydrologic test holes were drilled and
parameters of important formations. The p
natural resources was ascertained. '

Section 3.1.

"~ The Gulf Coast salt dom
gathering for the area characteriz
of this section. This phase of th
pletion of regional characterization® ‘has involved the eight salt
domes and surrounding areas described % n 4.4, Draft area characteri-
zation r?gorts, now ay 1§ble contain ti chnical results of these
studies 3 5
geologic charact'“
form for thei

te 1978, fo1low1ng com-

" GULF COAST DOMES

in three basins: east Texas, north Louisiana, and
Salt domes are individual pillars of salt contained
ry sequence, and are generally one or more miles
snear the surface to thousands of feet deep.

i£He depth of the source or "mother" salt bed,

000 to 39,000 feet (about 4,500 to 9,200 meters) below
terior basins. The Louann salt of the Mississippi basin
9ck of anhydrite, gypsum, and/or limestone generally tops
dome, often being several hundred feet thick (Figure

the salt domes under investigation as possible nuclear

- tes are 1,600 feet (about 490 meters) or less in depth. At

depths w gpository would be constructed, their lateral areas range from
' cres (about 450 to 2,300 hectares). Eight domes were identi-

fied for study three in Texas, two in Louisiana, and three in Mississippi.

The origin and structure of these salt domes is discussed in the following

paragraphs.
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FIGURE 4-3. SITE GEOMETRY

{See Appendix B for Metric Conversion)
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4.4.1 Origin and Stability of Salt Domes

Geo]og1sts generally agree on three po1nts concernin
salt structures: ,

] Salt domes have been derived from a sedimenta
e Plastic flow has created diapiric stfuctures (mees)

o Density differences between the salt a
plus down-building of sediments due
are sufficient to cause dome develo

processes.

The Louann salt of late Triassic-early
“mother" salt for dome formation. The salt presu
evaporating sea to a thickness of several thousand f
through Tertiary, a time span of 120 million years, virty
mentation buried this layer to a g .of several miles, ™ dimentary
loading produced both lateral anp plastic movement ®f the salt, the
initial mobilization possibly, b ¥, associated with tectonic
activity. Initial salt movement % il idges. During the
Cretaceous, diapirs developed from orm the salt domes
of interest. i

ge is the source or
s,depos1ted in an

] late Jurassic
ontinuous sedi-

Because the mobile salt forme
tion, the salt movemen
formations. Areas t}

atum for overlying sedimenta-

“and lithology of the overlying

hese growing structures became

nes are structural depressions

Such a depression is

ing of the over1y1ng sediment into the space

)e salt into the dome. Hence, it is an indi-
: alt to the dome. The rim synclines

d upward with time as the salt in

dc. analysis permits the interpretatio? og patterns
rough time as described by Kupfer{29) and
some domes, such as Ha1nesv111e in east

staceous time.
it beds dip towar

g domes are characterized by grgnounced rim synclines so
Be domal peripheries. Kehle(33) considers such domes
reactivation because all of the salt in their original
een evacuated into or through the dome.

Heir structural uplift, dip angles, and rate of fault

he upward movement of the salt in the domes to be computed.
Unconform1t1es hat are localized above and adjacent to the salt dome also
indicate when growth occurred. Each serves as a permanent record of the
interval of relative uplift of the domal area with respect to adjacent
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sediments in the basin where deposition was continuous. Maximum,
vertical movement generally occurred during the Mesozoic, but i
may have occurred in the early Tertiary.

Studies by Balk(34,35)  Muehlberger(36, 37) and Kt

tent with the foregoing description of lateral and then vum. i
that formed the domes. The bands are believed to represent original

tal bedding of the Louann salt that were deformed in_this fashion. Due
vertical movement of the salt during the dome-for N
and highly folded structures with vertical axes t
window drapes were produced. Also from these st
by some investiggtors to have developed as suc

a single plug Vertical zones occur betws
clay, water, sand, gas, or other impurities
have been identified in several coastal salt"d

some domes are believed
"' rather than as
nd contain
omalous" zones

suggested that the Gulf Coast interior domes may & as camplex a growth
history ?s She coastal domes and that these zone L. be common or even
present, :

Except for surficial allu¥ depos1ts such as t obd plains and

, the P1io-P1é¥%¥ocene,
40n ceased during the Eocene

terraces of Quaternary age and,
Citronelle-Willis Formation, red}
in east Texas and north Louisiana
Cessation of regional sediment dep
growth, Stabilization can be confi

o Sugternary deposits
exist over the domes. In such cases

at Vacherie,

Featu G
stratigraphic ; cts in the enc]os1ng sediment.

Faa $a1t dome is the salt pillar, which

f salt ‘exXtending from a deep source layer to

resent-day ground surface. The top of the salt may
. OF irregular, The diameter of a salt pillar is

be less than or much greater than 1 mile (1.6

je circular, elliptical, or somewhat

mher of dom@s the upper portions of pillars bulge outward

derlain by sediments. These overhangs usually occur

'eet of the surface.

The

varying depths be1o i
be flat mushroaned _

ted of anhydrite, gypsum, and/or limestone occurs on all
lestone is generally at the top of the caprock and anhy-
th gypsum, and some calcite in the middle. Anhydrite may
; Sides like a hood. Additionally, it forms overhangs and
in some nds beneath overhangs. The caprock may be absent but is
normal ly 15400 feet (about 90 to 120 meter?; thick. However, it may be
as much as 1,880 feet (about 300 meters) thick Commonly, it is thickest
and most extensive over dome centers. Caprock is commonly brecciated or
sheared and may contain fragments of adjacent strata, especially in the upper
part of the caprock.
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either the residual accumulation theory or the precipitation-if
Residual accumulation assumes that the caprock was formed a
salt dome some time in the past as the salt dissolved by qr
less soluble materials (mainly anhydrite) behind., Such at

small percentage of the original salt mass and is generg
been deposited with the salt from sea water when the Lou
formed. An alternate explanation by Paulson(39) suqqests “that some

zace theory.
op of the
iter, leaving

originally beneath the salt bed in the evaporite k ~ :
precipitation-in-place, assumes that salt brine . m:ideep saline aquifers ro¥
along the salt'dome stock anq precipitated cap 8n top of the dome when the

The drapinq effect of caprock shg ised with what some
writers define as a "“qouge" zone, sometimes g the dome flanks.
Normally, this sheath-like layer refers to a ne of material along
the periphery of the dome, It consists of a m1xtu imestone, shale, and
sometimes anhydrite. This is believed to be the re¥i shearing and
incorporation of sediments into the zone adjacent to ¥ ie. flanks as the
sediments moved downward relativ ri
opment, This sheath sometime
sa]t(23), as at Nakwood dome i

The piercement effect of:
ment results in deformation and fa@
faults may be radial or tangential‘g
central graben fault- pattern is verv’
sional stresses.

“and superjacent sedi-
wigysr-dome sediment. Such
£ of the dome. In addition, a
salt domes created by ten-
owed that the formation of a
graben can be the. the sediments over the core
during sedimenta 3 1 al graben formation sugqgest that
it is due to co Tofy imént: after dissolution of the

rim synclin
angles. Form

nrs are almost pure sodium chloride, The grain-
tdistinctly crystalline, with prominent cubic

ds of extremel irse-grained salt also nccur with crystals 1 to 2 inches
bout 2 1/? to i

its of anhydrite, commonly constituting 1 to 1N percent,
,rsa1t either as finely disseminated crvstals or in 1arqe
'“é salt. This produces banding representing original deposi-
“ow deformed into vertical folds, as described previously,

tional laye



0799

3003090

57

Carbonates, sulfides, and sulfate minerals have also be rted.
Minor amounts of potash appear in some domal salt. Inclusions of

rock, such as sandstone, occur in some domes.

Porosity and permeability of domal salt varies fr
nonexistent. Inclusions of brine, oil, and gas are known:
Minor seeps have been found in some salt mines, particulaely
Coast. These anamalous features occur in localized vertical zones that
are the sites of occasional outbursts of material d t%gg;mining. Kupfer
regards these as boundary zones between individual jés or along the
exterior of the salt stock.

This section describes the eignht domé

Louisiana

(9.5 kilometers) norghi
kilometers) west of

Bienville Parishes, 2
northern Louisiana.

Mississippi

th central Perry County 4
gast of New Augusta and part]y

fﬁometers) northwest of Palestine and 2.5 miles (about
¢rs) southeast of Montalba in eastern Texas.

¥ dome is located on the Freestone-Leon county line 9 miles
t 14,5 kilometers) northeast of Buffalo and 1.5 miles (about
)k ilometers) northwest of Keechi in eastern Texas.

e Palestine dome is located in western Anderson County 4.5 miles
(about 7 kilometers) west of Palestine in eastern Texas.
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5.0 DESCRIPTION OF FACTORS

This section discusses the factors considered pot Y
in the decision. Factors are discussed in terms of (1) sii ffica
level and scope of data required, (3) data acquisition methdds, and
adequacy of available data. Hence, this section accounts for the firs
of the decision procedure. The remainder of the de on procedure and t
recommendation of the preferred Gulf Coast salt domgsigre discussed in Sect¥d
6. 0-

5.1 THE DECISION PROEESS

lomes), some better
tbe]ess be de-
favorable

The screening process w111 identify 1
than others. If many appear favorable, some shoul
ferred from further study. Further study of all but th
locations identified in this screening step is unnecessa# would be
prohibitively expensive., Study o avorable location “be eliminated.
Further studies, then, are focu :as. many favorablelocations as
reasonably necessary to (a) ensug ﬁncations are identified and
ultimately prove acceptable and (B mirements for
consideration of reasonable altern. 8ening step.

Locations (domes) may also bée mis if there is a high
likelihood that major siting criteria wi ‘e met. In this situation,
‘ ! Site unsuitability. Screening
decisions, then, ar he most favorable and

follows:

3 ria and subcrlteria) and supporting
n needs iMportant to the screening decision

uired information in accord with applicable
and concurrence procedures

idate locations (domes)

jate each candidate location (dome) according to
bously identified factors

ire and recommend candidate locations (domes)

view the screening decisions in accord with applicable
iconsultation and concurrence procedures.
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5.2 FACTORS CONSIDERED

Regional characterization studi?i identified eight andi-
dates for area characterization studies. These eight di

Texas: Oakwood, Keechi, and Palestine, (2) Louisiana: Vi
and (3) Mississippi: Lampton, Richton, and Cypress Creek. “F

Texas brought about the elimination of Palestine dome due to an extens
tory of brining operations and subsequenz gollapse ofiinyerdome strata.
dome elimination was reported in ONWI-78(2) in 197 gving a total of
seven domes studied during the remainder of the a“' haracterization phase.
The criterion and subcriterion utilized in the . Fon process, summarized in
Section 3.2, are presented factor-by-factor i 1gsubsections,

TH

5.2.1 Site Geome

The following criterion is the basis for cdn ¥

ion of the site
geometry in the repository selecti process: i

The site shall be locati
separates the radioactive wastes

gic environment ‘that physically

TR #re.and that has geometry

adequate for repository placement:

5.2.1.1 Depth to Host Rock

rock) in the site

iterion is t s and requirement for consid-

The followin
: ck (distanc

eration of the dept

..... hact1v1t1es and natural processes acting at
gptatily affect system performance.

épth, erosion and denudation rates and
naimust be evaluated.

na that could cause removal of the overburden and ex-
K are significant changes in the extent of continental
impact at the repository site.

3 ts are not 11ke1y to occur, but they provide an extreme
case for assesi.ng the vulnerab1l %y of the overburden to major climatic
changes. Geomérphologic studies 3) indicate there could be a possible rise
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of sea level of from approximately 270 feet (about 82 meters)(4,5) to ap-
proximately 360 feet (about 110 meters), assuming a total melting.:&f:
world's ice. Rises in sea level would not provide a mechanism [
overburden would be directly removed and the host rock exposed:
cause the repository site to be inundated.

A large sea level drop has been proposed(5) for
Glacial Stage (of approximately 525 feet or about 160 mg
area and thickness of the Il1linoian ice sheet. However, “tHls remafay
firmed by any substantial subsea evidence of shoreline features. Lan
leveling of the coast to this depth by headward str erosion and clif
retreat is an event that is considered improbable
quire more time than the intended 10,000-year p
fied for emphasis for prediction of changes i
formance of the geologic repository in the dr.
In addition, cliff retreat of this magnitude
lTowering. Postulated from this improbable
Keechi domes be exposed and possibly breached:
more than 100 feet (more than 30 meters) of ex¥
separate studies, Kolb(8) and Alford?gi concluded
in northern Louisiana in the next quarter of a mil
mately 120 feet (about 37 meters), 70 feet (about 21 :af which would be
due to regional uplift and 50 feg: b - B
pothetical glacial period. Ba
sion limits may be established’ : ,e;ers) for Texas domes and

f waste isolation specis
iral conditions and the ger-
5, 10 CFR 60.(7

Rayburn's and
omes would maintain
rburden cover. In

d 25- ?etgr meteorite striking a

"Level 1 gf Pata. At the area characterization stage, it is
i T data: (1) the description of the nominal

dome depth,ifntiudi ‘9gk.and salt; (2) the general description
of supradome aphi | 3 the calculated rate of future erosion

ition Methods. At this stage of investiga-

equacy of Data. The available data are adequate because
‘determine dome overburden depth. Core holes and

veys exist to determine the top of the salt and caprock.

f was determined on topographic maps. The climatological and
k of a number of researchers was also used,
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5.2.1,2 Thickness of Host Rock

The following subcriterion is the basis and requir:
ation of the thickness of host-rock units in the repositos
process: ‘ ‘

The thickness and lateral extent of the geolgggc system surroundifiy
the waste emplacement area shall be sufficisntito accommodate the
repository and a buffer zone and to ensurgiifi%t impacts induced by
construction of the repository and by wasté: smplacement will not

unacceptably affect system performance: :

Consideration of these impacts wil
stresses, heat, and radiation gener

AL ude ev ?Hlt1on of induced

tain sufficient
of sufficient

5.2.1.2.1 Significance. The host rock shot
thickness to contain repository workings, with a buffer”
dimensions to protect the dome fr

' Accord1ng to the draft’
the site

5.2.1 g ihata. @a characterization phase it is
7 Nape of a salt dome from gravity modeling,
k0. Lhe caprock or salt stock. Gravity
i formation obtained by high resolution
fneate thé shoulder zone of the dome and the dome's

and borehole d&
seismic lines to’
configuration,

cqg%&ttion Methods. Gravity and/or seismic data
rill holeSwill be required. At the area characterization
eunderstand1ng of dome morphology and genesis is re-
tained by examining the general stratigraphic record
, as outlined in Table 5-1, and incorporating any
formation into the analysis.

and over thi
e structuq
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TABLE 5-1. DESIRED FIELD DATA
(See Appendix B for metric conversion)

Technique' Number
Deep drill holes one _Over dome; to ca
r into salt
Gravity Several hundred Over dome, near dome
stations i,
Seismic 3 lines/dome : periphery outward

2-5 miles each™

5.2.1.2.4 Adequacx,of Data.
domes: Oakwood, Keechi, Cypress |
tions), R1chton, Vacher1e and Ri?
domes. Deep drill holes have pe
Vacherie, and Rayburn's domes. Exp
all domes. High resolution seismic
Richton, and Keechi. The gravity ani
and shape of each dome; the drill-holé
models developed for each dome, includin
rock. The data are co idered adequate’
to Lamgton dome has b
sion( and aces
surveys was not of
Characterizatiq
obviate the
tion phase.

Grav1ty data arewa

le for all

and confirm computer
NeSS and distribution of cap-
domes except Lampton. Access
ipp1 State Wildlife Commis-

for high reso]ution seismic

v, sufficient EDP data have been obtained to
ition seismic surveys at the area characteriza-

gr.ion is the basis and requirement for consider-
the host rock:

5. and lateral extent of the geologic system surrounding
aifiTacement area shall be sufficient to accommodate the
itd: a buffer zone and to ensure that impacts induced by
‘@7 the repository and by waste emplacement will not
ffect system performance.

repos1tor)
constructi
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5.2.1.3.1 Significance. The host rock should provide tH
containment for the first 1,000 years after decommissioning of &
logic repo?1tory operations area and as long thereafter as is.#
achievablel7) by maintaining nuclear waste in its original e
and condition. To accomplish this, the host rock unit at t;
zon must have adequate thickness and lateral extent (1) t&
repository workings plus buffer zones and (2) to ensure

by repository construction and waste emplacement do not adverse1y affet
repository performance.

The repository workings within the host
and service tunnels, rooms, and possible subflo
emplacement and a portion of the access and se,

e comprised of acces
holes, for waste

‘be calculated for

a given quantity of nuclear waste to be disp0$ Tngle repository,

for a conservative thermal loading determined to par-field temperatures

well below the decrepitation temperature of salt,”# ~-field deformations
that would not degrade the containment and isolatio abilities.

Around the extremities of”

j3ffer zone of
adequate dimension should be prg

epos1tory working

(1) Uncertainties in ¢
location of the dome:

have not been detected withim:: ripheral zone of the dome

} heat at the ‘Fepository horizon, to preclude
rease in ground-water temperature that might

cur; such a breach could result in formation of
d water to reach the repository workings and

{] considérations the area required to provide an ade-
alculated and added to the area of the repository work-

imately 1,000 feet and 3,000 feet (between approxi-

300 meters 0 meters) below surface.

do not provide the minimum area are eliminated since they

s

will no
minimum b

the quantity of anticipated waste or will not provide the
e required for assured containment, or both.
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Domes that provide at least the minimum area are re-exa “to cal-

culate the actual width of the available buffer zone.

The buffer zone is a vital natural barrier to ass i ontain-
ment and isolation. All other factors being equal, the d i

buffer zones larger than the acceptable minimum would he
provide additional conservatism. Domes meeting the minimtimFbuffer .
quirements would thus be ranked to reflect that add1t1ona1 ‘conservati

The importance of the containment functi
surrounding strata is reflected in the NRC adva

“(9) The Department (DOE) shall detg
the extent of the volume of rock wi
ground-water flow, ground-water chwu
ties are anticipated to be significéd
the geologic repository or by the pres&s
with emphasis on the thermal loading of thk

ngChanical proper-
by construction of
he emplaced wastes,

-!:e'r. "

Neither construction nor therma] loading is ex i:to significantly
affect the host rock. The buffe, ound the repositod prkings will
provide assurance that if there:} ts they would ‘rémain within the
Timits of the host rock and not' on provided by the sur-
rounding geosphere.

it fag
width, will limit the increase in sur; i dﬂifer temperature to approxl-
mately 10 F (about 5.6 C) and provide ampis assd
-&h & . The 800-foot (245- meter)
buffer fiqure is bas' servative e‘ lations from standard mining
practlcei and es i ion in a lateral direc-

tion. (14) Thi

and dimensions of the dome at different depths
000, 1. 'xely 3,000 feet (about 300 meters to 900 meters).
#1ze of the domes are needed to determine the
and to #valuate the buffer zone provided for a qiven
Gravity survey data, calibrated by at least one boring to
grid, are adequate at this stage of the investigations.
ion the areal size of the dome and the accuracy desired.
‘at each dome may vary from 300 to 600 for a typical
investigations. High resolution seismic survey con-
ble at this stage of investigations only for Cypress
Richton domes.

siThe areal extent (s1ze and confiquration) of the repository de-
pends on the ‘&stablishment of a minimum limit on the inventory of waste to be
disposed of and a maximum limit on the thermal loading at which the waste
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will be placed in the repository. The amount of waste will dep “the geo-
graphic reqion to be served by the repository, the projected f operat-
ing reactors within the service region, and the number of yea iring which

waste will be received.

The numher of repositories to he constructed 1n

economics of disposal. For example, available data indicate that the
cost of disposal in a 1,200-acre repository is 65 percent higher than t
a 2,000-acre (about 810-hectare) repository, while
decreases by only 23 percent when the size of rept
2,000 acres to 2,800 acres (ahout 1,130 hectares

o¥y is 1ncreased from
hle

Although specific information on sei
mining the inventory of waste is not prese
working size is 1,500 acres (about 600 hectat@
mately 75,000 metric tons uranium (MTU) of spent
60 kilowatts (KW) per acre. If the growth of nu
States is limited to 160 gigawatts (electric) (Gwe)
total inventory of spent fuel to be disposed of during’
operating reactors would be approximetely 187,000 MTU. Th ¥
represents the capacity of press ‘¥ting reactors (59%GWe) plus those
under construction and in NRC rg ruct1on permits. This projec-
tion does not assume that any new ruct1on w111 be sub-
mitted by the utilities, Assumin ;
would be located in the southeasterf
the service region to be established
repository serving the southeast shou
accommodate 40 perce 187,000 MTU of

“'a thermal loading of
er in the United

“minimum, have the capacity to
QﬁD MTU of spent fuel.

#00-hectare) (net repository:
#:1ess buffer zone) repository
f spent fuel“of this size. In earlier

studies , es (about 400 hectares) was used for
screening oﬁ
area of only
thus requiring

éres) would be very limited in size,
¥ a given region. Also, if any

are discovered in the development phase of the

puld be reduced further. For these reasons it is

.provide a net repository area of 1,500 acres

ir electrical generation is more than 160 GWe or if the
% below 60 KW/acre to achieve additional conservatism,
iy will have to be constructed to serve the region

ﬁe can accommodate only the assumed minimum of 75,000
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‘host
ound of

The .assumed thermal loading of 60 KW/acre will yield m
rock temperatures of less than 140 C,(19) which is below the la
decrepitation temperature of 260 C for salt.

A rule commonly used on minimum buffer zones in
the Gulf Coast region (Weeks Island, Avery Island, Jeffe;
Isle, and Cote Blanche) was to develop the extremities ofig
than 300 feet (about 90 meters) of the dome flank. When adhered to, th
buffer zone distance has generally provided adequate.compensation for
uncertainties, such as existence of undetected ano i
locating the flank of the dome. In the case of sa
repositories, additional considerations such a
effects caused by temperature increase must b
quate buffer zone. A bounding calculation a#
approximately 1.3 million y?ars would be r
245 meters) of buffer zone.(14:4-11 to 4-17
at the flank of a dome at the repository hori
buffer zone, is expected to increase approximate
KW/acre load1ng.(20) For 60 KW/acre loading, the in&
mately 10 F (about 6 C). An increase of 10 F (about &

mes being studied for
g~term dissolutioning and
; i llowing an ade-

35" the temperature

H 800-foot (245-meter)
{about 7 C) for 75
'would be approxi-

e dome flank

6 C) in the
tion the site and
her studies. On the basis of

1800 feet (about 2,454
te for assessing the

©n
c
3
3
Q
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these observations, a minimum bu
meters) was selected as conservat
adequacy of dome sizes.

5.2.1.3.3 Data Acquisition Metw
dome are determined |
drill-hole logs.
laid out providi

ies to assess the sizes and confiqurations on certain
urveys and in some cases high resolution seismic sur-
R resolution seismic surveys were conducted at Richton,
eek. Purchased common depth point (CDP) seismic data
«:0akwood and Vacherie domes. Gravity surveys were

n's.

Appréaximately half of Lampton dome lies beneath a wildlife refuge
managed by the Mississippi Wildlife Management Commission. The Commission
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will not grant access permits to conduct gravity surveys. Where i
dome was available, a limited amount of gravity survey work was :
With the data available from previous surveys conducted by ot hia nd Timited
surveys conducted under this program, the lateral extent of.
determined. Further efforts to gain access to Lampton domé
sued, in accordance with DOE's policy of consultation an
local and state authorities. The accuracy of existing dagi
tent of Lampton dome is judged to be plus or minus 40 percent, meaning:
calculated acreage could vary by a maximum of 200 acres (about 80 hectar
thus making the available acreaae no more than 700 is (280 hectares).
if this larger size were proven, Lampton's status: not change.

g5 to the

by se¥smic surveys and
“domes are de-
data were avail-

Where gravity survey results were co
drill hole data, uncertainties in the sizes &
creased. Conversely, at the sites where oRj

dates, and (3) to evaluate the b
pository loading and thus assess
of the data regarding the size
investigations madé ‘at the site.
curacies would be great enough to'd
evaluated for assessment of the buf
acres (607 hectares), concentrically:
Table 6-3).

f a given re-
"~ The accuracy

slmction process.

regime inwhich the site is located shall have
2 with waste containment, isolation, and retrieval.

subcriterion is the basis and requirement for consider-
flow in the repository site selection process:

qeohydrol“iz.al reqgime will minimize contact between ground water and
vastes @nd w111 prevent radionuclide migration or transport from the
“to the accessible environment in unacceptable amounts.

- aluation of the geohydrological regime will include character-
1zatwon of ground-water residence times, travel times, recharge
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rateslfpotent1ometric surfaces, and path lengths and of 1t
These factors must be assessed to show that path lengﬁﬁ%i&re Tong
enough and transport times are slow enough under SEAL
probabTe future conditions to constitute effective
radionuclide transport.

5.2.2.1.1 Significance. The geologic formations at the reposi
site, the surrounding strata, and the characteristicsi:and flow of ground
could have an impact on the containment and isolat g nf the waste from m
accessible environment and the biosphere in gener: “Moving ground water H
provides, by far, the most significant mechani sp sy which radlonuclldes could
be transported from the repository to the biosg i
likely if ingress and egress to waste emplac
ground water to reach the waste. The poten
port must be evaluated. The host rock provi
minimizing the likelihood that circulating gr oun
package.

%ary containment by
i1l contact the waste

of the various sites can be acc,
travel times via the shortest p&
calculations yield conservativel
of the flow path formations have
calculations indicate travel times

lculating the ground-water

1 ry to the biosphere. Such
he sorptive capacities
jideration. If these
#Fimits cited in the
han meet isolation require-
he calculations.

clide sorption
the radionucli
evaluate radi

tr g
nventory. These calculations will be used to
s at the biosphere, which in turn will be
gulatory agencies (See Section 5.2.3).

The NRC% or rologic regime were used as guidance
he Gulf Interior domes.

.following favorable site characteristics:

;ong ground-water residence times and long flow paths
between the repository and the accessible environment.

Inactive ground-water circulation within the host rock and
surrounding confining units, and little hydraulic communi-
cation with adjacent hydrogeologic units due to formation
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characteristics, such as low intrinsic perme
low fracture permeability of the rock mass.

(iii) [Site] Possesses ground-water flow character;
- (a) Result in a host rock with very low wa

(b) Prevent ground-water 1ntrusion or circulat1on of groﬂm
water in the host rock.

(c) Prevent significant upward gr

'ter flow between hydroii
geologic units and along shaf

rifts, and boreholes.

(d) Result in Tow hydraulic gr:
surrounding confining un!

bst rock and

(e) Result in horizontal or downia? ulic gradients in the
host rock and surrounding conf{#
(f) Result in groun
tions, between:ith
ment, that ext

Disposal of Nuclear Uas;e--Statement §
Department of Energyl13) used as guidan

isola
The the Proposed Rulemaking on the Storage
and Disposal o€ of Position of the United States De-

“Water residence time and sorption, in

~a time barrier of 10,000 years to migration of
SNRC specification refers to ground-water residence
By DOE addresses the more important question of
an be shown that ground-water residence time
the more difficult question of sorption need
1s stage of the investigations.

the favorable characteristics, the NRC's proposed reg-
in potentially adverse natural conditions relating to
Those pertaining to subsurface hydrology are:

e is potential for significant changes in hydrologic con-
jons including hydraulic gradient, average pore velocity,
‘torativity, permeability, natural recharge, piezometric
evel, and discharge points. ,
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(iii) There is reasonable potential for natural phen
landslides, subsidence, or volcanic activity
scale impoundments that may affect the regi
flow system.

(iv) There is a fault or fracture zone, irresj
movement, which has a horizontal 1ength
hundreds of meters.

5.2.2.1.2 Level of Data. The level of
location phase of the evaluation of the eight
the following findings: _

ka required at the area-to=
"should be adequate to make

(1) The isolation capability pr
regime appears to meet the mir
cr1ter1a. If the results of a

_,rolog1c/geochemica1

ilraments cited in the

e, bounding, lower
t

apabilities provided by
wnot exist. If the
“the sites under investigation
some being close to the 10,000
“‘comparison exists. The sites
jould have to be reexamined if the

(2) A basis for compari
the sites under consv

are significantly differes
year minimum, then a basTs

:avel times, diie to sorptive characteristics of
In this case, geochemical data will

¥, clay, etc.), porosity, permeability, miner-
pation of physical properties. It is especially important
thickness, and nature of confining beds.

blogic section should be utilized to determine those
bly could be the starting poin@ of a.flow path that
ifer properties should be obtained. These would include, for

potentiometri¢ surface), transmissivity, hydrau]it conductivity, storage coef-
ficient, and the water chemistry and density distributions.
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(d) - From the potentiometric surface defined for each agi
rection of flow and probable discharge areas should be determi
path lengths from potential repository location to the biosphe
lineated. Additionally, such things as path orientation, th;
ing pumping and recharge centers, and potential effect of ..

ould be de-
t‘of exist-

need. If the necessary aquifer and confining bed propert es
times can be calculated from flow paths. ;

(e) An evaluation of the importance of ve# feal flows between aqd
fers can be obtained by analyses of the d1fferent“’ ads between aquifers,®
and by integrating the data from the confining

E"dome investiga-
¥ty of the domes
‘also drilled through
letermined for each
othetical repository
=for water chemis-

5.2.2.1.3 Data Acqu1s1t10n Methods
tion, test holes were drilled both in the i‘:
under consideration and away from the domes.
the caprock and into the salt. Aquifer propertié
significant aquifer to a depth approximating that
horizon. Caprock was also tested Water samples weré::
try determinations. Piezometric
the resulting information. Exig er data and charéﬁt"ristics were ob-
tained through an exhaustive 1
material.

: Presently, adequate data
exist to show the direction and magnitigeiaf ground-water movement within each
basin and for each dom ¥proximation., Data are more than
adequate for Cypres Data are adequate for Keechi,
Oakwood, Rayburn' ation on the shallow aquifer
systems is availd _‘domes from earlier drilling. A
considerable a | s obtained from the earlier extensive oil and
gas exploratog \: c1n1ty of Vacherie and both of the Texas
domes (espeé inal at Lampton dome.

i , current ground-water travel Simes were
tatively evaluated for the domes. (13,21,22) The
whether a particular dome 100ked promis1nq for
.Palestine dome was not included in these
ampton and Rayburn's were limited.

level

:Wwere assessed for determining isolation capability:

al travel of water from the repository site to the ac-
“environment along a pathway coinciding with an aqui-
‘is assessment was a qualitative one and consisted of
{ng the ground-water flow paths around the domes.

vd-water flow around the domes in deep saline aquifers, near
" posed repository elevations, generally follows the dip of the
‘¢ediments. The sediments dip down and thicken toward the Gulf
of Mexico.
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Ground-water discharge areas for the deep saline a
not yet been identified. These areas, however,
from the domes 1nd1catinq that travel times to &

(2) e
the flank of the dome at the repository level to the ac&
environment. These calculations were bhased on a number
assumptions as follows: :

(a) The salt dome is assumed to bg hre#ached by an undefined
mechanism,

alysis is in the

(b} The starting point for tf ;
the repository.

geologic unit opposite th

(c) There are no effects due to hs in fluid density.

(d) The shortest path (vertical from th
to the biosphe is appropriate for t

d starting point
felysis.

(e) Steady, one-
porous media
and each litho%

Ton exists throuq a layered
to the layered units
s and isotropic.

(f) Flow is within th
applicahle.

arcy's Law is

of the access

environment coincides with the
esh water (t

issolved solids equal to 1,000

cuiting paths for ground-water flow exist.

' ation to ground-water flow paths will
" and site characterization studies.
“J¢knd the interface between the salt and
ik wi]] be characterized and analyzed during the
gation of a particular dome as a site.

cross sections were developed for each dome using re-
field and laboratory analysis. Literature values of

‘Were utilized to prepare conservative, lower limit, bound-
lTculations of the transport time of water from the reposi-
"y to the biosphere through the sedimentary section flanking

he domes. The scenario assumed instantaneous transport of the
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waste from the repository through the salt buffer it
dome's periphery.

Computed travel times were greater than 250,08
domes for which the calculations were made. iz
is many times in excess of.the 1,000-year ;
MRC draft criteria and the 10, 000-vear per1ad¥adopted
study. This, of course, is the result of the very thic
permeable confining beds that surround:ithe various domes,
though the bounding calculations wer ormed utilizing gen
alized permeabilities for the conf ‘media. A variation of
one order of magnitude in the cal ed travel times will not
affect the acceptability of thefimed ] it become a
differentiating factor for compi

periphery of shaft
fe vertically to the
"eterm1ned The ini-
_future explor-
ank and connects

Travel times from repository 1 .
seals to the top of the dome and ¢
accessible environment were qualitat:
tiating assumption for this scenario i
atory borinq penetrates the salt dome at

erent1a1 The assumption
g:dame systems in a postu-
lated worst case sc ‘assumed that the
backfill salt has not™f ! @l lowing water to enter
the repository and move ‘ Ste and up the repository ac-
cess shafts and through :

hypothetical calculations, the travel times
repos1tory workings to the top of the dome

i gars: approximately 12,000 years for
d Keechi, and 24,000 years for

water travel time from the top of the domes to
. water (less than 1,000 ppm dissolved solids)
ause of the complexity of the strata overlying
times so obtained for Cypress Creek, Richton,
hi were neq11q1b1e The lower bound value for Vacherie
ulated as 52,000 years, based on the assumption that a
layer uniform1y covers the top of this dome. The

A qualitative assessment of the sorptive characteristics
surrounding strata was also made. The conclusion was
acherie exhibits the best characteristics, and Richton is
3 with about two-thirds of the value estimated for Vacherie.
ipress Creek and Keechi show much less, about one-twentieth
hat of Richton in sorptive potential. These evaluations were
not refined, since the data for full characterization of over-
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cent to the dome and the other through the sé&i
accessible environment was defined as being abov
where the dissolved solids are 1,000 ppm or less.’
uated were all lower than the freshwater/sa]t water

considered in evaluating the tra‘
tics.

5.2.2.2 Hydrological Reqime/Mode]

79

dome stratification were limited. More accurate ¢ jons

will be made for the final dome selected for ban

The cumulative travel time in this scenario,
~ tions discussed above, is therefore 12,000 y
Creek, Richton, and Keechi, and 76,000 yea

fgthen the travel t1me'
included in this

However, thes

for this scenario.
analysis.

i water, one adja-
'nd strata above, the
se of fresh water

ops of the domes eval-
#ce line of 1,000
arface 11ne were
icharacteris-

In the latter two cases of verticd

Only the strata hetween the top of the dome and t
3 and presumed sorp

ation of modeling in the repository si'

" regime. Ear

nd requirement for consider-
fYon process:

The following subcriterion

,gated 0 that £H :

ydro1oqical regime can be suf-

The site.gh

ons have no unacceptable impact on repository

Modeling represents an approach that can
'=adequacy of the data base for describing the hydrologi-
eling efforts and sensitivity analyses will identify the
prtant to the models and areas where added data would

® improve the data bhase.

evaluati!

.that are mos

are calibrated and verified using the data base are va]u-
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aids for estimating the range of consequences that might reason .
expected as a result of natural or induced changes in the hyd‘ al regime.

5.2.2.2.2 Level of Data. At the area characterig
sufficient to be able to define in general terms the grourds ;
around the domes. The ground-water flow systems around Richton, Cypre%
Creek, Lampton, Keechi, Oakwood, Vacherie, and Raybugns domes have been
fined to varying degrees, but of sufficient levels . affort to facilitate
decision making.

“drilled in the
domes. Hydraulic
it water transmitting
repository horizon.
emical analyses. Geo-
re samples were

5.2.2.2.3 Data Aquisition Methods
immediate vicinity of the domes and in area%:
properties and water levels were determined f@
formations to a depth approximating that of th
Water samples were obtained from test holes taken ™
physical logs were run in selected test holes and sid#
taken for laboratory analyses.

5.2.2.2.4 Adequacy of ‘th .
water chemistry data are availabla o] £y S Creek domes to
begin ground-water flow modeling e i y 4

and ground-water inte
will be obtained du

; ? %. Evaluations must include anticipated aquifer flow
a1 TabiTity and effectiveness of sealing technique, and geo-
dl:pe erturbations of the aquifers induced by shaft con-
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5.2,2.3.1 Significance. In addition to having an effect
and feasibility of shaft construction, the surface water regime.;
Togic properties of those rocks above the salt through which
be sunk will affect the integrity of the mined opening during
construction and operation. Abundant flowing ground water g
struction difficult, expensive, and impractical. Even af

Although the draft NRC requlations do.f
question of the hydrologic regime as related.
address the question of the overall geologi
cite as favorable characteristics--that the
tory) shall possess a geologic framework that*né
shafts, drifts, and boreholes, and that permits’
face opening, and the emplacement of waste at a mifi
from the ground surface.(7:122,¢,2,11) The draft regh
DOE, to the extent practicable, shall select such a site

'draft requlations
;.(for the reposi-
ctive sealing of

on of a stable subsur-
depth of 300 meters

5 state that

The boundary of acceptd
stratigraphic units, thickness, ‘B
overlying and adjacent to the sal’
similar to those at several domes w
exploratory and production shafts we
techniques.

gt-be defined at this time. The
drologic properties of rocks
ation are extremely
feady exist and where

ion required nould include porosity,
: ngth, shear strength, consolidation,
chanics 1nformat1on. Also, and

permeability
etc., a compl
especially, th 4
be known. Aqui fe# 1rect1on of flow, and f1ow rate must be determined

fining un1ts) over the domes of interest, and
ire gross inequalities in these properties among the

data Acquisition Methods. Information can be obtained by
“holes, hydrologic testing of appropriate units, and down-
( ygging. One test hole through the caprock, although inade-
quate to’ e areal variations in properties that are no doubt present,
will allow g.gross definition that is needed at this stage. Properties of
the flanking sédiments can also be determined from geophysical logs in holes
adjacent to the dome itself.
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5.2.2.3.4 Adequacy of Nata. Thicknesses, rock types, &
of caprock and overdome rock units have been obtained from dri
logic testing, and geophysical logging on all domes except Las
Existing information was evaluated in addition to new data g
for this program. Absolute and relative thicknesses of r
fering hydrologic characteristics have been determined. :
to be adequate for this phase for all domes except Lampto i

operties
5 hydro-
and Keechi.

5.2.2.4 Dissolution

The following subcriterion is the basi

requirement for consider-
ation of subsurface rock dissolution in the rey

ry sit#:selection process:

The site shall be 1ocated S0 that: fubs ace g issolution that
""" Canih own to have no

Existing solution features must he analyze&:

nt1fy the rate of
dissoTut1on. The eFféc;s of further d1sso1ut¥gna

1of new dissolu-

. 5 2.2.4.1 S1qn1f1cance. lt..represents a possible

Ffer zone within the
‘gt , represents a com-
1 increase the amount of
For safety considerations,
r1ty of the host rock over a

ds of years should be avoided.

host rock. Evidence of dissolution
plexity that will be an issue in liceq
effort required in the characterizatioi
dissolution rates that would violate t
period of thousands. iihly tens of t
However, salt do
of years indicatd
resolvable tech

In:
dissolution, ¢}
solut1on1n9 such:;
res1dues. )

e movement.

i he offshore domes in the Gulf Coast are still in the
'?nwtive stage,

terior domes are thought to be stable; this was one of
rly in the screening process.

.disso1ut1on currently or in the immediate past, or the
ins that could give rise to dissolution in the immediate
concern. The boundary of acceptability depends on both

ness of buffe ‘7ones that would be susceptible to dissolution before the
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dissolution frant contacted the radioactive material. The abso gquire-
ment is that radioactive material not be allowed to reach the b i
amounts that exceed standards yet to be established by the En.
tection Agency. Bounding calculations indicate dissolution
meters) of dome salt will require greater than 1 million
impingement of fresh-water flow around a dome (see Secti:

5.2.2.4.2 Level of Data. At the area chara
chemistry data should be available for aquifers at
cinity of the salt domes and for the area as a wha
parison of salinities; dissolution may be indica
ously high salinity values immediately down gr:
General ground-water flow rates and salinity.
indicate the potential for dissolution, whetf
dence of such activity at the present time. ™
tion in the immediate geologic past would probab?
ment of recent sediments and geomorphological featur
of normal drainage patterns.

7-al depths in the vig

‘This will allow a com

the presence of anomal-
£he salt domes.

& basin will

€ 1s surface evi-

mounts of dissolu-

ent from displace-

_well as disruption

At the area characterizatitan hase, it is adequa know whether or
not there are significant diffep: #y (salinities)
between the sediments in the i the salt domes and in the
basin as a whole. A fair underst .history of each dome
for the Quaternary period should al: &
terraces, where present, examinationi
morphic analysis. The objective is n
dissolution or Quaternary history, but*

f& a full characterization of
allow a differentiation to be

Z'approximating”a repository, both in the vi-
nyestigation and elsewhere in the basin, and

- guaty.of Data. Water quality data are available from
B Eaken from dr d holes at Cypress Creek, Richton, and Oakwood

try anaTyses and determination of the base of fresh water
ties) has been accanp11shed Considerable data existed
lTow aquifers in all three basins and these have been

‘exist to make a rough comparison among the domes under
‘detailed information might change the present interpreta-
. However, gaining additional information probably would
sent interpretation drastically or establish a degree of
feriority totally overriding the other characteristics used
Significant analysis was undertaken at Palestine dome,

not change
superiority
in this analy
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prior to the time of elimination. Palestine dome is unique among
under consideration because of the previous history of solutio

5.2.3 Geochemistry

The site shall have geochemical characteristlcs co patible w
containment, isolation, and retrieval.

The site shall be located so that the b
radionuclides, rock, ground water, or engineer”
ably affect system perf‘fmance.

al interactions between
:§iwil1 not unaccept-

The evaluation of the geochemical reégime 3 #iclude characteriza-
tion of factors that contribute to slowing or preéymitifg radionuclide trans-
port, such as solubilities, sorption, dissolution, g@gédpitation, environment,
and pH. The evaluation of the geochemical regime shaii: glder any factors
that may adversely affect the radipgnuclide containment'egg;h :

by the waste package, or geo]qgjc system.

Discussion of the geoch
done under two subheadings: (1)
retardation. The chemical reactiod

.hswte characterization is
=and (2) radionuclide
#hository between

st rdcks will be discussed

Jhgighemical and physical interac-

Jeological environment outside

, Radionuclide Retardation.

in Section 5.2.3.1, Chemical Interact
tions that occur between radionuclides’
the repository are discussed in Section

g: ground water provides by far the
Onuclides could be transported away
Found water must enter the repository,
rriers, dissolve some of the nuclear waste, again
aiers and then exit the repository. There are
,_occur during this process. The extent and

the site, as well as the components of the waste pack-
may be geochemical processes, past or present, or the
35ses. Knowledge of these properties is essential to
ity of a candidate site, to the design of potential
choice of waste packages, and to assessing the long-term

performanc repository.
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The deochemical properties of the host rock and the grou
tained in it can be described, for example, in terms of the pH an

water con-

f minerals
water when

tions that differ significantly from those for candidate répository §%
other types of host rocks. They are dissolution of the salt by ground
that intrudes the salt deposit and migration of br i
toward the emplaced nuclear waste. All salt do
at Teast some dissolution at some time in thei
tion is whether the salt, and/or the caprock &
going dissolution at an adverse rate or have
past. Answering this question requires idg
and estimates of the time during which this
propriate, its rate today. The salt, in salt™
water (generally less than 0,5 and 0.01 and of t.
weight) and hence low total volumes of brine inclus#
potential anomalous zones. Information about the souri ‘
inclusions is relevant to the pas issolution history df .”alt dome. In-
formation about the amount of wq
brine inclusions, the average m¥
sions in a themal gradient are
for the design of waste packages

jon that are essential
performance.

5.2.3.1.2 Level of Data. 3+
sufficient to know Tij’an'indication 0 the general purity of the salt,

tions of caprock,.. dence 1nd1cé “the presence or absence of
salinity plumes ¥ eddon
the fraction o

\E: ,ethods. At the area characterization
fl) observe the visual purity of the salt obtained

ne the maximum water concentration of such salt

am1nat1on of core material from caprocks for evi-
i acroporosity, vugs, etc., (4) allow examination

' :depths in the caprock for petrographic evi-

, (5) gin resistivity logs of wells drilled outside of

aprock and superjacent strata that are cored when explor-

d into the salt dome, and (6) prepare water quality

ers encountered at various depths in both the meteoric

stage it 7s suffi
in drill cores, (

(3)

““Adequacy of Data. The data available are adequate for the
$1on phase and for initial planning of the subsequent phase.

Substantia iAts of currently nonexistent geochemical data will have to be

acquired for“sybsequent phases.
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5.2.3.2 Radionuclide Retardation

930030

5.2.3.2.1 Significance. Before it can enter the
ground water Teaving the repository must flow through the
and/or soils that separate the repository from the b1osp;
of the site gives the minimum travel times from the repos¥ts
sphere. Very few, perhaps none, of the radionuclides dissolved in thé
water will travel at the same veloc1ty as the ground water. Instead, they
will travel at a slower velocity because their move +away from the repos
tory will be retarded by chemical and physical ingé on with the materials®i
through which the water flows. This retardatior ant1al1y increases the
intrinsic ability of the site to isolate the r _nuclear waste
from the biosphere. The geochemical environmesiti¥n whichithes
occur will be little influenced by chemical:
itory because of distance from the repositoryj
amount of repository material that can be dissot¥
the small volumes of material in the repository réta
rounding earth., The geochemical processes that occu
have occurred had the repository not been built. Give
geologic stability, these process’ ;
that have occurred during at lea%
expected to continue during the
repository must isolate nuclear wd

used by the repos-
“{ imitations on the
Ehe ground water, and
:t0 that in the sur-
hose that would

Therefore, evaluation of th
rock, sediment, and soil located betwe:
consists of two parts: (1) understand¥
ground water chemistry that occur along %
potential paths for # : i
biosphere and (2) .

t and present changes in
spund-water flow paths that are
‘ween the repository and the
nvironment, of radionuclides
in the repokitory. In the case of a reposi-
nal factor that must be considered, that is,
i11 increase the Na* and C1- concentra-
shave at least some effect on the sorp-
‘which the ground water flows and
5 isms of nuclide retardation. One way
. site characterization is to characterize the geo-
fers in the vicinity of the site and quantify the
line the potential for radionuclide retarda-

tion propertiés:
probably lesser

agyel of Data. At the area characterization stage, it
fent to know the following data: (1) the general varia-
:omposition of material dissolved in the ground water

'd water, (2) the correlations of the above noted

fth age of the ground water, aquifers, position in the
‘#fationship to major geologic features, such as salt domes,
il mineralogy of the sediments through which the ground water

g
and (3)°
flows.
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5.2.3.2.3 Data Acqu1s1tlon Methods. At this stage of ip¥estiga-
tions, it i1s adequate to acquire ground-water samples from well,“ ¥led and
screened in specific aquifers, and to obtain "water quality" g6s of these
ground-water samples for pH and/or the major cations and anian solved in
the water. Information from drillers' logs is an adequate g t to the
general knowledge of the mineralogy of the sediments surr"

5.2.3.2.4 Adequacy of Data. The available data are adequat
area characterization phase. There is adequate coverage of drill hole
wells from which ground-water data and samples ha i#n obtained and ana
lyzed. Literature knowledge of the mineralogy i) :
the salt domes is also adequate for current pup

The following criterion is the basis fo deration of the geolo-
gic characteristics in the repository selection pr

The repository site shatlil .”h‘ealog1c characteristics compatible
with waste containment, 1solat¥oni dnd 1 ¥al

5.2.4.1 Stratigraphy

The following subcriterion {sz if 7S and requirement for consider-
ation of stratigraphy in the repositor i 3

11 ofated so that™ ‘subsurface setting can be suf-
eharact ii??’to permit identification and evaluation of
o) ent1a11y adverse or favorable to waste con-

hﬂ¥é1

51g4Jf1cance. Stratigraphy in the vicinity of the reposi-
| in order to determine its adequacy with regard to re-
because it will provide one or more of the key barriers
:fjon in the unlikely event of breach in the containment
‘ock. Detailed knowledge of the stratigraphy is also the
he geologic history. Stratigraphic information permits
#rce potential, ground water potential, and tectonic stabil-
table, stratigraphy would be sufficiently simple and continu-
with assurance and would permit identification of disconti-
q;h1ngs being equal, simple stratigraphy is preferred to complex

nuities. Al
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logic history and greatly facilitates modeling.

The NRC has recognized the importance of s&rat1qrap" 1ng in its
draft of requlations. The NRC points out(7:122,a,1) that

rons should not be so complex as to preclude thorough in)
ation of site character1st1cs. The NRC goes on to exp]ai

ing confining units. Ident1f1cat1on of the presence
such as fractures, discontinuities, solution featy
and surrounding confining units is also required
draft regulation states that, at a minimum, i
volume of rock which extends to a depth of on
the repository excavation.(7:122,a,9) A1,
related to knowledge of the stratigraphic sat:

et
a,9,i,i11) The

ow the 1imits of
“are directly

5.2.4.1.2 Llevel of Data. At the area cha¥g
sufficient to know that stratigraphy within the area
ably continuous, allowing an est1mat10n of the types of
present, their characteristics . distribution.

fzation stage, it is
nable and reason-
and rock

5.2.4.1.3 Data Acquisitts Ly d§ 3 ;been acquired on the

and gas exploratory wells, examinatié
reflection lines, and by drilling and _
tory wells,

5.2.4.1:
three Gulf Coasd
A bibliography
ava11?ble 1n
port
tory wells cons
kilometers) of thei
(168), Rayburn s (6

ousd;

the stratigraphy around the candidate domes.
ature which was reviewed for this study is

: Keechi (88), Oakwood (74), Vacherie
(20), Cypress Creek (13), Richton (49). Other
1so evaluated for each of the salt dome sub-
ding we]ls were rev1ewed throuqhout the study

pllows: Oakwood (purchased) Vacherie (purchased)
:Lampton (purchased), Keechi [4 miles (6.4 kilometers)
ek [6 miles (9.7 kilometers) newly run], and Richton
ers) newly run]. New exploratory wells were drilled in
¢a4s, 16 in Louisiana, and 41 in Mississippi.

lowing subcriterion is the basis and requirement for consider-
ation of host-rock characteristics in the repository site selection process:
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The site shall provide a geologic system which can be shiiwiito accom-
modate anticipated geomechanical, chemical, thermal, ang radiological
stresses caused by waste/rock interactions.

BTy

Phenomena such as thermally induced fractures,
dration of mineral components, brine migrationg: HHNNE
chemical, or radiological phenomena must be evatu¥ted to sh
they would not unacceptably affect system performance.

5.2,4.2.1 Significance. Host-rock cha
inherent strength sufficient to permit an enginesg
and maintained, thermal properties that will a
heat, 1ow moisture content, and chemical pra
will enhance, repository performance. Rock
could prevent, or make excessively hazardous
Unacceptable thermal properties that could lead®#
result in fracturing are not anticipated in dome :
fracturing does not occur in dome salt until temperatif
of 260 to 400 C. Inappropriate chemistry could result Tr
host rock characteristics that cc i

5.2.4.2.2 Level of Datd 3 3
sufficient to know the range of va i ck's physical prop-
erties at the sites of interest.
salt's mechanical, thermal, and chemi®
years, (24 Because of the uniformity 6f

"Data Acq 3tion Methodsﬁ' Salt samples have been taken
from drill cotes “These sampies_were submitted for thermal, chemical, and
githe:their properties.

Each accessible dome has been cored.
es exist from five of the seven domes which
akwood, Vacherie, Rayburn's, Cypress Creek, and
eechi domes has not been obtained.

'subcriterion is the basis for consideration of the
c media housing the repository and subsurface support
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The site shall be located so that development, operation g:and closure
of underground areas can be accomplished without undue Ra¥ard to
repository personnel. :

cessively

Sites with subsurface conditions that preclude or. aa*%
: ractical

difficult design and construction of the repOSItn#“
procedures shall be avoided.

5.2.4.3.1 Significance. The strength of the host rock, capr
the sediment overlying the dome must be evaluated i#iorder to determine
adequacy with regard to the design, constructibil hd safety of the rep
tory system. Detailed knowledge of rock stren ecessary for design an
determination of construction methods for th
shafts. To be acceptable, the rock strengt
tem to be designed with factors of safety ;
and closure of the system without undue hazi
should be such that it allows construction o
art techniques.

f¥cient for the sys-
. TOpment operation,

5.2.4.3.2 Level of Datay
sufficient to know some of the
caprock so that their strengthi
ing sediments, which is dependen
determined as their stratigraphi

The streﬁ§ h of the overly—
character1st1cs, will be
dned.

ta from the literature con-
and salt mine access shafts have
the strength characteristics of
. 1aboratory analyses of caprock

been augmented by 1.
salt. Additional.
and salt core fr

i core analysis to demonstrate little to
" Additional rock strength and rock mechanic testing
lished in greater detail on a fewer number of domes

no variation amo
and analysis w111

‘ghall be located such that credible tectonic phenomena will
i performance below acceptable limits,
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5.2.5.1 Tectonic Elements

RE "u ge
volcanoes, and anomalous geothermal gradigits, must be sufficient Fy:
investigated to allow determination of:th&ir potential effects on
system performance and to Show that.th#se effecns w111 not
unacceptably affect system performi &

dence of the Earth's
aluated generally in
.or erosion. Denu-
'mjon, is not a

5.2.5.1.1 Significance. Broad upl
crust (epeirogeny) are tectonic phenomena that niif
terms of their potential effects on the repos1tory-h
dation, or the general lowering of the land's surface®

than Keechi and Rayburn. Anomg

faulting. The draft NRC regulat:
of active processes in the candidq
formation in the volume of rock suéaf
folding, faulting, or fracture zone$&

and lateral erosion due to rapid

The potential for vertical in&
. termine if erosion‘rates will

uplift has been evaly
threaten repositon
present, the mi
is calculable
system.(15:

sufficient to know
1dent1f1ed

ata Acquisition Methods. Anomalous tectonic phenomena
fi extensive regional literature search, evaluation of
¥', by geophysical means such as seismic reflection and by

-4 Adequacy of Data. The regional literature search con-
ction with the fault and igneous activity investigation is
area level studies.

ducted in®
adequate fo



08214

930030290

92

5.2.5.2 Quaternary Faults

The following subcriterion is the basis and requir

consider-
ation of Quaternary faults in the repository site selectiaon

5.2.5.2.1 Significance. Movement #
(vert1ca1 and/or horizontal deformation) cou]

page to the repository
g=up of the geosphere.

within the facilities. Displacements within the geosphe ‘ald hypotheti-
cally cause a short-circuit, or bywpass, jonuclides to
the biosphere. Tectonic faults q structures .

e of maJor~interest Non-
} nt could affect facil-
i}gher engineering and

tectonic, overdome faulting assocd
ity construction and underground
construction costs.

The NRC has historically bee
histories in the proximity of nuclear f
concern is reflected..ff
follows:

43 bgut all faults and their
3.32 00, Appendix A) This

ons for repository licensing as

:Sense of movement, total offset, length of

t movement, age of other movements, and, if appli-
g techniques.

ata Acquisition Methods. A detailed literature search
‘state, and local agencies, and academic and commercial data
sources is’ dalong with a regional study of all available remote imagery,
to provide ids fication of faults located within 100 kilometers of the areas
in question. Suspected fault traces are assessed by reconnaissance mapping of
identified or suspected fault traces within 8 kilometers of the area. Field

utilizing¥
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surveys, consisting of drilling and trenching, and geophysical a
logical programs, were conducted.

5.2.5.2.4 Adequacy of Data. Quaternary tectoni 4
Gulf Coast salt dome study areas has been addreised in Genlogfc A#
terization Reports for Texas,(21) Louisiana,(22) and Missigsippi. (!
It has been tentatively conc1uded that there are no active Quaternary
faults in Louisiana or Mississippi. The Texas Bureagi:of Economic Geolo¢
concluded that there may have been faulting of Tr iver terrace deposit:
associated with salt movement, 15 miles (24 kilopé Y north-northeast of
Oakwood dome and 14 miles south (22.5 kilometer: "Keechi dome during the
Quaternary period. Overdome nontectonic faulg: ‘ated t dome formation are
present on most, if not all, of the domes. :

5.2.5.3 Quaternary Igneous Activity

ement for consider-
election process:

The following subcriterion is the basis an
ation of Quaternary igneous activity in the repository

The site shall be locd 13
activity can be identiftadiand shi
on system performance. °

penters of Quaternary igneous
Wayve..no unacceptable impact

The evaluation of the 11ke ot and imoact of igneous activity on
the d1sposa1 system will 1ncf7ﬁ§thnf0uqh evaluations of the reg-
ion’'s igneous h1story, with p&r ?ﬁﬁiﬁf attention given to temporal
and spatlalﬁ' i 'y, character of activity, and
B ition or expansion of areas of

place the conteht: *
w1th thin to thic \f volcanic material. The presence of Quaternary
ilometers of the areas of concern indicates

~ctivity of this type in the future.

ry concern for this factor is expressed in the NRC draft
¥0logic repository should not be located in an area in
20f 1ntru§1ve activity since the start of the

evel of Data. At the area characterization phase, it is
whether or not there is evidence of Quaternary igneous

B0 kilometers of the Gulf Coast salt dome project area.
#activity would justify detailed studv and assessment.

suffiési
activit
Evidence
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5.2.5.3.3 Data Acquisition Methods. Quaternary ign
identifiable through regional Titerature searches of federal
agency records, academic and commercial sources, geophysical
review of remote imagery.

§ctivity is
ite, and Tocal
¢pys, and

5.2.5.3.4 Adequacy of Data. The regional literdture search:
Quaternary igneous activity has been accomplished in the Gulf Coast regi
Collected data have been assessed and Quaternary asitiiplder igneous activit
addressed in the area characterization reports. (i ,

5.2.5.4 Uplift/Subsidence

The following subcriterion is the®
ation of uplift and subsidence in the site se

system performance.

Evaluation of the rati r subsidence is required so that
: 3 use no unacceptable

reduction in repositoéy 113 ormance

5.2.5.4.1 Siqgnificance. Hy unlikely, rapid rates (geo-

Toq1ca11y)70f uplift of domes could in #he potential for exposure of the
host rock, i.e.y gs, and possib¥ form or damage the repository or

surface fac111t1_ . "short cirdi a&? radionuclide pathways to the
biosphere. : i .

within the sal the surroun ing strata, and the over-dome
strata throu vement within the salt, between the salt and
surroundin between the over1y1ng and/or the sur-
rounding s 1 uplift or subsidence could increase

the potent1a1'

burial through changes in stream base
level.

&: issue. The draft NRC technical requirements direct that
tdence of processes which could result in structural de-
e of rock such as uplift, diapirism, subsidence, fold-
‘ture zones.(7:122,b,2,11}

Level of Data. At the area characterization phase, it is
adequate determ1ned if uplift, subsidence, or diapirism has occurred
or is in theip#ocess of occurring. An analysis of structural and strati-
graphic data must be accomplished to determine pre-Quaternary and/or Quater-
nary dome growth, regional uplift/ subsidence, and the effects anticipated
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should glacial activity reoccur. Evidence for renewed sedimentatj
sought, since this would be a mechanism to precipitate renewed d
The onshore portion of the Gulf Coast region, however, is curr
sion cycle. Available first order level data exist for the
No reasonable interpretation of regional uplift or subside
phic evidence indicates that no significant local uplift g
occurring.

oast region.
. Geomor-

5.2.5.4.3 Data Acquisition Methods. Uplift and subs1dence da
lection methods incTuded regional Titerature search®s;.

tification of variations in Quaternary unit thick
veys, remote imagery evaluations, seismic profii
gravity modeling. These methods would detect.:
over-dome strata at the area characterizati
tiate surface geomorphic mapping.

(%)
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m
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,'and to some extent,
t or s-bs1dence in the

uate to estimate cur-
record indicates
rs of all areas

5.2.5.4.4 Adequacy of Data. The data -
rent and past rates of uplift and subsidence. The'
stability during Quaternary time within at least 100"
of concern.

5.2.5.5 Seismicity

uirement for consider-

‘ismic effects on the disposal system requires

1 Lgnzofgll) regional historical seismicity

: istrumental), (2) maximum-credible

ol “Fetetad seismic- design parameters such as the
fivitieatory ground motion, that can be accommodated at the

site b 'F&QEIE§I design measures. The seismic evaluation must be

: 1 the ground motions that can be accommodated by

;ignificance. Principal issues are the design of surface
earthquakes and potential long-term effects on waste
face. According]y, primary concerns relate to long-term
dnd to mine and surface facility designs that minimize
ifal failures should an earthquake occur. Available infor-

Earth's surface. The effects of ground motion on the
natural iy nt an? isolation system are expected to be mini-

mal.( .I11-78) seismically active zones will generally have higher
eng1neer1ng and construction costs.
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The NRC concern about ground motion is expressed in the
60 which states that potentially adverse conditions exist when
of a candidate area is high relative to the surrounding region;
indications, based on corre]at1ons of earthquakes with tecton

5.2.5.5.2 Level of Data. Area data col]ect10n
identify local and regional seismicity from preinstrumental and 1nst
records to determine historical seismicity. Max1mum.cred1ble earthquak:

related seismic design parameters will be determined:
characterization phase.

5.2.5.5.3 Data Acquisition Methods
data are available from published and unpup#
is contained in federal, state, and, to somé
and records, and from academic and commercia

', This literature
“agency publications

5.2.5.5.4 Adequacy of Data. The regional ¥¥:
torical seismicity has been well d1nated Adequateq e available
from instrumental dnd preinstry rds of seismicit®:at the area char-
acterization phase in east Tex ouisiana, and edStern Mississippi.

A modifzed Mercalli intensity gen reported in historical
records(12) in the three salt basi i

%’ e search for his-

The foll i efion is the b .for consideration of the human
intrusion potentfal fn-the repository sel

ugated to reduce the likelihood that past or fu-

Catrseunacceptable impacts on system performance.

5.2.6.1 Resources

erion is the basis and requirement for consider-

resource he repository site selection process:

f evaluation necessary to assess the likelihood of human
411 increase with the value of and the proximity of the
Sxbipitable features OF resources Such as water, thermal
trgleum, or minerals.

s1te to
energy,

".gignificance. Resource potential is significant for two
1 resources could be a target for future exploration, which
reach of the repository, and (2) resources in the vicinity of
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and of speculating on the value and amounts of resources i
each candidate dome. The future-penetration problem suggg
should be located to avoid areas containing large amount:
sources, given today's conditions. The resource- w1thdra

on national policy and needs.

Draft NRC regulations indicate that Fce assgssment must include
both known and undiscovered deposits of all ﬁ

province of the candidate site, that eithe
or have not been e?9101ted bgt are exploitabi
market conditions, 2,2,8) An assessment
ment, extraction, and m?rk%%1nq costs must be mara
value of the resource. 1,iV)  The draft reg
that two resource-related conditions are considered t
These conditions are:

nt techno]ogica] and
irce value, develop-
aterm1ninq the net

goes on to say
entially adverse.

e Resources which aré& loitable using existing

e than the average for

other areas of similar § ”'3 qﬁon Sh the repqsitory
is located, based on a re S¥ksEssment.. 7 12 11,1y
5.2.6.1. % Data. he characterization phase, it is

adequate to kno e,
been extracted, how much remains, current
nosis for future extraction.

Mathods. Resource potential in the
omes 1s evaluated on the basis of existing liter-
formation. This evaluation is best done by an
is familiar in detail with the area under

ilequacy of Data. Dr. Grover Murray of Texas Technical
gsource potential in the vicinity of the seven candidate
of 11terature which he reyiewed is contained in

tion has:ba
potential of" he domes.
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5.2.6.2 Exp]bqation History

The following subcriterion is the basis and require r consider-
ation of exploration history in the repository site selecti :

The site shall be located so that the exp1orat1 story ‘B
past use of the site or adjacent areas can be determ1ned and”
shown to have no unacceptable impact on system performance.

vant
a..-

5.2.6.2.1 Significance. Subsurface p 'tions may threaten the
integrity of the repository; at least, they r ht evidénce of some inter-
est in a potentially exploitable resource. ‘of exploration in
the vicinity of a repository suggests that: nay b resource potential

in the vicinity. The presence of subsurfaceii
censing issue which will have to be addressed,
circuit pathway to the accessible environment.

ﬁat1ons are par-
al or in situ

subsurface mining for resources:
ever purposes_to depths be]3w th&
environment.(7:122,b,11,711

The past use of the site i
such as mineral resource exploration &
affected the repository system. Example
sulphur exploratio igduction wells™
success of _past mid

ation may have unacceptably
his would be hydrocarbon and
penetrate the salt stock. The
& also a key factor in assessing

jons.

d:..the area characterization stage, it is
‘acter of prior subsurface penetrations
the expToFation history in the vicinity of each of
E{fied all known exploration activity within a 5-mile
C's draft requlation concerns itself with a

Pata Acqu1s1t1on. A search of the literature and other
fon:.from agencies which regulate mineral exploration and

ducted to identify the location and character of all
ations,

lable informd
ane injection w
ubsurface

#Data Adequacy. The survey of exploration history at each
in Table 6-9.

dome

A det#iled examination has been made of prior exploration history in
the vicinity of the seven domes. The data recorded are considered adequate
for the area characterization stage.
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5.2.6.3 Land Ownership/Control

The following subcriterion is the bas1s and requ1remgn consider-

The site shall be located on land for which the ﬁﬁﬁﬂn
can obtain ownership, control access, and obtaip:
subsurface rights necessary to ensure that surfics:
activities at the site will not cause unacceptabie

performance.

5.2.6.3.1 Significance. Ownership is &#§nfficant because obtainin
access for exploration may affect scheduling. . not s1gn1f1cant in terms
of the actual construction and operation, b J:' ql government can

obtain land held privately or owned by othe
local governments.

5.2.6.3.2 Level of Data. Data must be & to determine owner-
ship and contrdT"inCThding any mineral or mining ri
all that is necessary is a general knowledge of the owna}
knowl edge of where specific ac uired to accommo

5.2.6.3.3 Data Acquisﬁ
ownership maps were purchased and: i 30N
cess was required, records availa houses were searched
to determine ownership, liens, leas v
items influencing the control of th

the ownership of 4:' ne: hen access wag:iTequired to lands within the
area, ownership:w i y searching court and other records.

171 i@g?Characteristics

ion is the basis for consideration of the surface
y site selection process:

The sr-a: mnd. its surrounding area shall be such that surface charac-
‘=r1st1cs or condit¥®ns can be accommodated by engineering measures and can be

,$own to have no btfracgeptable impacts on repository operation and system
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5.2.7.1 Surficial Hydrologic System

The following subcriterion is the basis and requireit 'Qr consider-
ation of the surface hydrologqy in the repository selectio
The repository site shall be located so that tHai&aTficiat tyd#eloq-
ical system, both during anticipated climatic cycies and during
extreme natural phenomena, will not cause upacceptable impact s
repository performance.

The repository shall he located so th
embayments, streams, flood plains, rin

or future ciimatological condition
unacceptable adverse impact on rep:

st include evaluation
i ties and on site

access corridors during both the operatio#aiifftase and the long-term
isolation phase of the repository. ' B

5.2.7.1.1 Significané “§eial hydrologic Feqime on or near
the supradomal areas has engine the dome evaluation pro-
cess. Understanding the location ade alterations to the
surface water environment may be imgigetant to iMe:subsy
adjacent to a repository. An underé Ur
tics is necessary to anticipate what "¢
have on the subsurface water environmeh

The NRC
potentially adve

rder 11988 discourages the siting of federal
00-year flood plain.)

reasonable potential for natural phenomena such as

ory will be located and designed so the changes in the
hat are predicted to occur will not unacceptably affect

above co! :
formance over the long term. "When a choice of conditions

repository pe
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between domes is being made, domes that exhibit a low potential ,f
more favorable, other factors being equal.

The above parameters can be changed by long-term erd
leveling, and filling or emptying of natural or man-made ig§
inadvertent or intentional). The significance of long-tei
cial loading (and unloading) is discussed in Section 5.2

tion, and hydraulic gradients.
fields in the dome vicinity by changing pore water.
quakes can be induced by or in association with sy
cording to the NRC staff support for the 10 CFR A
presence of a large dam near a repository mak
more complex in several ways. It complicat
ent conditions. Second, in analyzing effect;
sume for whatever reason the dam is removed
a river today may imply that other dams may be*
conditions. Fourth, the presence of the dam imp T
other human act1v1ties, which can lead to many compT:
for long-term performance. Therefore, a site is presums yersely affected
if prior to decommissioning therei#s..a reasonable potent #: the repository
area to be affected by natural Q i undments. The drgft requlation
will make siting a repository né from a significant
impoundment undesirable.

érqe 1mpoundments.
ft requ1at1ons, the
t and performance

ferm, one must as-
esence of a dam on
‘again change ambient
ossible presence of
yncertain scenarios

entially signifi-
Executive Order 11988
a 100-year flood plain. Flood
ation need to be prevented from
~ This is accomplished by de-

1 ¢.avoiding sites that are down-
:al future imp fndments. Flood protection by
11ing low aréis, raising the grade of the sur-
echannel1nq of potential flood waters. The

Consideration of f]ood1nqq, ]
cant to repository siting, operat1on ana:

stream from exi
design can be a

repository dé
the shaft opening
for each dome.

he PMF i's defined as the most severe flood considered
g occur. It is estimated from the probable maximum

fined as the reasonable maximization of the meteorolog-
te to produce a maximum storm. PMP is usually derived

onably poss
1p1tat1on (PM
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by (1) taking the results of depth-areas-duration analyses of prgs
major storms that have or could have occurred in the area of i
adjusting them for maximum moisture charge and rate of moist
(3) enveloping the adjusted values for all storms to obtain
duration curves of PMP, PMP is an extraordinary event, ang
necessarily follow that 15 wils occur when all other cong ‘g
for maximizing the peak.( During the operational perfod man-1
changes in the surficial hydrologic system should not cause a detrimen
effect to the surface facility.

5 2.7.1.2 Level of Data. The informa 4 nécessgry to evaluate

e Location of the domes with resp# g3inige areas in which
they are located

e Regional ground-water basins and flow

e The proximity of domes to existing impound

-

"® The potential for m&

formed impoundments
occurring in the fut

i'Local and regional hydrologic
EOM impib1ished literature. This liter-
ature is contained: ; jne extent, local agency publi-
cations and rec ? ademic and cémmercia1 sources. A comprehen-

sive list of ipfHfm is_included ‘in the enyironmental and geologic
area characteg el 2,13, 28 21,29,30,3 32‘

g “The regional and area literature

Qgy have been well coordinated and adequate data are
. regional and area characterization reports. The
pect to their watersheds. Probable Maximum
:¥blished, Consideration of the feasibility of
Preliminary estimates of the areal extent
j-water basins have been made.

iy subcriterion is the basis and requirement for consider-

ation g tures in the repository site selection process:
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The site shall be located in an area where surface topg
features do not unacceptably affect repository oper:

sharp sw1tchbacks, “slope 1nstab1l1tx,ﬁor other.:
hazard to incoming waste shipments should be.&

5.2.7.2.1 Significance. This factor is
clear waste repositories to prevent hazards during: transportation of the wi
through high-relief terrain to the repository.
significance, the complexity and cost of repo&
influenced by surface features. 5

‘surface facilities can be

5.2.7.2.2 Level of Data. At the &
adequate to know that areas of high topograph%
or can be avoided by judicious placement of surfig
corridors.

rization phase, it is
either are not present
tures and access

5.2.7.2.3 Data Acquis
available from the topographic:
each of the candidate salt domes:
mapping and remote sensing survej

Approprlaf a are publicly
the USGS for the area around
i prepared by using

5.2.7.2.4 Adequacy of Data::

g data are adequate to identify
the location and magnitude of areas o

‘elief terrain.

g;mpmmodatedwbv ngineering measures and can be shown to have no
ifpgceptable &ff ‘on repository operation.

Significance. The evaluation of such meteorological phe-
; floods, tornadoes, and heavy rainfall is important for
epository operation and system performance in order that
an be accommodated by engineering measures.

Level of Data. The information needed on meteorological

heavy ra1nfa f
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5.2.7.3.3 Data Acquisition Methods. The required dat
from reviewing historical regional and area meteorological d
National Weather Service.

ireé obtained
m the

5.2.7.3.4 Adequacy of Data. Required historij egiomn area
meteorological data, as described above, were obtained,
ported in the environmental area characterization reports

5.2.7.4 Industrial, Transportation, and Militap uxtallations

The following subcriterion is the bagisgiidnd requ!nement for consider-
ation of industrial, transportation, and m 'y i 7ons in the site
selection process: i

The site shall be located where presentT
nearby industrial, transportation, and m11ti“r';;nsta11ations and

5.2.7.4.1 Significanc
ity from the presence of hazardod
radioactive materials), flying and
are important. This information is:
measures, any potential external risk

materials and:i{pe" i quantity of the materials; (2) effluents from
use some r1sk to the repos1tory, (3) location

nearby mili
transportatio

-'3isit1on Methods. The required information was

dequacy of Data. Required data, as described above, were
nd reported in the environmental area characterizatiog
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5.2.8 Demography

The following criterion is the basis for considerat$ demoqraphy

in the site selection process:

The site shall be located to minimize the potent1al risk to
potential conflict with the population.

&n

5.2.8.1 Population Density/Urban Areas

ent for consider-
ction process:

The following subcriterion is the b
ation of population density and urban areag

The site shall be located in an area of ylation density and at

a distance away from population concentrat urban areas.

5.2.8.1.1 Significancs
power plants in areas of Tower
rad1at1on exposure. However, ca;

standard practicetgisite nuclear
to. the potential risk from
1tory show that

10)

Thus, population distribution and den
factors in the current tage of the sel¢

t considered to be 1mportant
process. This subcriterion is
ulations,

( ERIBD requlationsi#ft require that a repository be

located in an ateéd wi T pulation den¥ity and that the population dis-

tribution be hat a_radiological exposure of the population

is within th .Lalculations have shown that an

& #1}e meeting the limits of 10 CFR 20 for
? ¥n doses were predicted between 0.03 and

(15: 1-291,33:3-9) In reactor siting, prece-

for using 500 people per square mile and helow as a

any populat1on
0,003 percent of

Gther nuclear facilities, 10 CFR 100.11(25)

e distance the facility must be located away from popu-
equlation requires that individuals residing in a

er, defined as 25,000 residents, not receive a total
hole body in excess of 25 rem or to the thyroid in

i iodine exposure during the most severe upper limit

eria determ
fion centers.
arby population
ion dose to

yns in the Final Environmental Impact Statement(10) show
individual located on the edge of the exclusion area at

that the
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0 the
S Imits,
“prevent

the repository would receive a 70-year committed dose of 0.035
whole body, which is a factor of 700 thousand below the 10 CF
Controlled areas surrounding the repository will be establish
adverse human actions that could affect the ability of the
engineered barriers to isolate the waste material from th
environment,

Dose calculations from accident and routine releases show that:
compared with natural background radiation doses to .the population, the
tial risk to %he ?opu13t1on from radiation exposure
1nsignif1cant :

“for an evacuation
gulatory and pub-
emands that this

are difficult to postulate. However, the pgy
lic interest groups for an evacuation for wha:
contingency be considered. The number of peopta

is a consideration.

5.2.8,1.2 Level of Data:
graphy: (1) the population densg
number of people residing with¥
which can be used for evaluatin : sation and for compar1ng
the domes.

density were obtained from maps,
hed literature.

5.2. } Data. Available demographic data are
sufficient f ‘popuTation densities for this phase of study.
Population Hi 70.U,S. Census are reported in the area
characterizati '

i:]ransportation Risk

ion is the basis and requirement for consider-
the site selection process:

The site

3 1 be located such that risk to the population from
Transporta

of radioactive wastes and from repository operation

is one thousandth of a rem (roentgen equivalent in man)
fose equivalence in rems 1s numerically equal to the absorbed
dose in radsimultiplied by the quality factor, the distribution factor, and
any other necessary modifying factors.
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can be reduced below acceptahle levels to the extent reai
achievable,

“To the extent reasonably achievable" implies an @i fmust be
made that takes". . . into account the state of techno1ogy i :
of 1mprovements in relatlon to benef1ts to the public heA'.

5.2.8.2.1 Significance. Dose commitment
year's shipment of spent fuel from ex1stinq and g

transportation risks among the domes. The ¢
ments from spent fuel shipments can be comp;

The greatest risk in transportation in

cidents. Accident
scenario analyses will be done on a site-specific i

the location phase.

alculate populati gse commitments
Qrmatlon is needad: (1) the most
respond1nq distances from
interest; (2) the

¥tion densities along

" assumed travel time
mit for the shipping cask to

5.2.8.2.2 Level of Dat.
from spent fuel shipments, the
probable rail and truck transpo®
all existing and planned reactor
number of shipments planned per yed§j
the routes. These data are used in
and the Department of Transportation

5.2.8,2.:
calculations we
routes and di s
lation densi
McNally dat

tsition Metho The data required for these
”om maps and a Efferature search. Transportation
ned from Oak Rvdqe National Laboratory. Popu-
using U.S. Bureau of the Census and Rand

5.2.8.2.4 " Ada .ﬁl of Data. Available data were used to estimate

an i ation from the transportation of nuclear waste
Bped suffics 'nr this phase. This calculation is sufficient

signiftéange of transportation risk and for comparing the

5.2.9 Environmental Protection

g criterion is the basis for consideration of the envi-

ronmen "selection process:

The site shall be located with due consideration to: potential envi-
ronmental impacts; air, water, and land use; and ambient environmental

conditions.
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5.2.9.1 Environmental Impact

The following subcriterion is the basis and require F r consider-
ation of environmental impact in the site selection process

The site shall be located with due consideratio
environmental impacts.

ssessment of air,
ésource, and historica
jon, operation, and

The evaluation of such impacts will inclu
water, land, aesthetic, ecological, nois#&
factors appropriate to repository consfri
isolation.

5.2.9.1.1 Significance. The exisk
species, unique sensitive habitats, wetlands, &¥
the important factor for this subcriterion. The "
of these areas could be significant. Therefore, thé
where possihle. The overall 1mpact on the terrestr1aT"
also of consideration. Assessment .noise and aesthette
considered in the location plac geration of air qu
factors is in the next section :

ened or endangered
fd scenic rivers is
gf a repository on any
should be avoided
uatic habitats is
tors will be

and historical

5.2.9.1.2 Level of Data. i
sitive habitats, wetlands, and wild a
threatened or endangered species; and*®
terrestrial and aquatic
phase in order to sel&it

“existence of any sen-

determine th
characterize
search and c
for threatened

‘2 &ad“aquatic habitats. A literature
iére used to determine the potential
5 sensitive habitats. If evidence of
ngered species is found, field confirmation is
tion of a sensitive habvtat would be required

Adequacy of Data. The data obtained from published and
'y State experts, and site confirmation are adequate for

ats. This information is reported in the area
.(30,31,32)

fi and Land Use Conflicts

¥87lowing subcriterion is the basis and requirement for consider-
ation of air, water, and land use conflicts in the site selection process:
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air, water, and land use conflicts.

The consideration of air, water, and land use mys

surface use, subsurface use and resource denialias
ulated by Tocal, state, and federal Tegislatiomi:
tion and executive orders to be addressed inciuge:

National Environmental Policy Act of 1969
The Wilderness Act of 1964 :
The Wild-and-Scenic Rivers Act
Wildlife Preservation Act of 1
Endangered Species Act of lgig
National Wildlife Refuge Act of
National Park Service Lands
National Historic Preservation Act of 1
National Heritage Priigram

Noise Control Ac
Resource Conservati

t of 1976
Order 11988

EValuat1on of
““w111 include assessment of the impact of the
fqgeothermal energy, water, or petroleum resources
Cons1derat1on will be

Significance. Lands legally dedicated to uses that are
repository should be avoided, unless appropriate changes
‘the laws are enacted. This includes such land uses as na-
tems and wilderness areas. Other types of land uses--such as

parklands moAuments, scenic views, agricultural uses, existing structures,
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by law. In some cases, such as historical or archaeological si fhe 1eq-
ally dedicated lands in an area are so small that they are mqf
considered in the location phase.

Cons1derat1ons that are environmentally sens1t1y

further study. This subcriterion includes identi
and determination of "nonattainment" areas.** '

site possess meteorological characteristics to assuré t
exposure of the population is w1§h‘ imits of 10 CFR 207
have shown that an operating re'

proposed location, including areas 1&
patible with a repository, are require
characterization phas

rnt1f1ed during the area
'jons.

The data
bient air quali : )
areas. The me 11 0 i needed are m$x1nq heights and wind speeds.

. siting problems caused by am-

Hods. A search of maps, photographs,
E'experts were used to determine poten-
Titerature search was performed to identify

2as and obtain meteorological data in the area of

tlass I means &
u]fur dioxide
3 of the co

increases in baseline air quality with respect to ambient
fticulate matter must be restricted to very low percen-
ding National Ambient Air Quality Standards (NAAQS).

&' is an area judged by the Environmental Protection Agency
¢} to or better than the primary or secondary NAAQS.

nds 1imit levels of air quality the EPA judges necessary to
@blic health, while secondary standards restrict levels of air
quality Judged necessary to protect the public welfare from any known or
anticipated adverse effects of a pollutant,
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5.2.9.2.4 Adequacy of Data. The data obtained from @gﬁ
graphs, published and unpublished Titerature, and state exper,
for determining current and planned land uses in the area ch;
phase. A1l Class I areas and nonattainment areas were idef
history of the meteorological data was obtained.

& sufficient
rization
and a

5.2.9.3 Normal and Extreme Environmental Conditions

'requ1rement for co
n the site selection’

The following subcriterion is the basis a
ation of normal and extreme environmental condit:
process:

The site shall be located with deg:iton 1deraﬁfn :to normal and
extreme environmental cond1t1ons

5.2.9.3.1 Significance. The evaluation .jtems as high winds,
inditions must be
impacts that woul ¥t from construc-

repository-relatgd activities are

tornadoes, rainfall, flooding, and normal meteoro]dé -

included to ensure that environ
tion runoff, spoil-pile erosioi
mitigated or eliminated to th

5.2.9.3.2 Level of Data
mental conditions is frequency and j
storms with high winds, hurricanes, °
meteorological data i

nd heavy rainfall. The normal

" and wind speeds.

5 2 9.: The required data are obtained

meteorological data from the National Weather

5,240 Social/Economic Impact

#g criterion is the basis for consideration of social,
pic factors in the site selection process:

‘ epastiory shall be sited with due consideration to social, po-
nd‘e*mn,mic impacts on communities affected by the rep051tory.
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5.2.10.1 Social/Economic Impacts

The foliow1ng subcriterion is the basis and requir ’ or consider-
ation of socioeconomic impacts in the site selection pro

The repository site shall be located so that _
nomic and political) impacts resulting from repository constii
and operation can be managed by mitigation.and/or compensation:
strategies.

fects on 1nd1v1duais, communities g‘?“ﬁ
influx o?’new workers into a tow

1ocal government, the impacts oﬁ»:". :
in land use patterns. Some impacts:s
tion or mitigation may be necessary.

5.2.10.1.1 Significangis

patterns of in-migrants. Labar

ity of appropriately
ing distance has impli-
ommunity services. If
uction and operation can be
n centers rather than from out-
pn the local community. A large
e local infrastructure and Tead

cations for labor migration and c&
the skilled labor necessary for rep
drawn primariiy from the region and

increase in popuia
to inadequate se‘”

the need for Tocal wholesale and retail goods
resuit in localized shortages and price

perience tncreases in personal cost of 1iving. Cou-
ate differentials between skilled in-migrants and the
@l difficulties may arise for long-term residents on

gt trade-off to consider. Proximity to urban

skilled Tabor force for the repository and necessary ser-
4 their families. At the same time, however, the intens-
pulation density may conflict with the desirability of
of people in the vicinity of the site. Thus, the local

’“ters. Since all the sites under consideration are within



0845

20030

113

Local land use considerations are also important in the.
tion process. Existing land use (e.q., agricultural, recreatio
tial), local zoning restrictions, and land use plans may he
placement of a repository. The political and legal ramifi
conflict will be experienced in varying degrees amonq site
tion for intense evaluation.

5.2.10.1.2 Level of Data. An assessment of local and reqiona
population den51ty “of potential site communities i 3)
population increase and socioeconomic effects. Wat
on local income and project-labor wage rates are:
information concerning local zoning requlatio
required.

“ate differentials bas
% needed. F1na11y,

5.2.10.1.3 Data Acquisition Methods
searching literature, such as reqional planning d
relevant state and req1ona1 agencies. Most informa
Tevel data that have already been compiled by federal
agencies,

‘be acquired by

ts, and by contacting
11 be secondary-
5. and county

4r-reports on the Texas,
information for a
Ble, data on

Draft environmental ch
Mississippi, and Loyisiana stud
socioeconomic impact assessment,
population density and proximity o
community are provided. Unemp]oymen
tion), and per capita income are presé#
study areas. These figures--supplement;
federal, state, and_log; gencies, and
assessing the need: {1
Tocal communiti
persons below
differentialsg

“énsus data, information from
isits--will be useful in

repository. This
1nduced (secondary)

ion is prov1ded on a reg1ona1 level, as {s proiject-
nt. Socioeconomic data from other large-scale
useful in assessing expected and actual

i:on the local community.

dequacy of Data. Regional population data, population
se plans, and wage rate differentials are available and
ative purposes during this phase.

ities, local
dequate for
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5.2.10.2 Transportation, Access, and Utility*

The following subcriterion is the basis and requir

consider-
ation of transportation requirements in the site selection. ;

The site shall be located so that adequate access ‘and utilityi¥
ability required for the repository either exists or can be pro¥!
without unacceptable impact on affected commﬂ”1t1es.

The movement of construction equipmen
the repository during operation, can
rail systems. Both systems need to:
loads, or may need to be upgraded:
quate. Utility services must have thei tapac)
the demands of growth.

i#didupplies, and of waste to
#dte burdens on highway and

; e:fgiicarry these
:cagib111ty is not ade-
t¥ito expand to meet

5.2.10.2.1 Significance. Transportation
ability of utility services within the region are an ifh .. consideration
when planning for the mitigation gf rse socioeconomic ¢ks. Facets of
transportation such as comparati accident risks, pitltc perception,
and increased public use must b pre Ssite construction. Ship-
ping distance on a regional basi: angd population density
(urban proximity) are the primary ¢g &d with transporta-
tion. Existing highway, rail, and w acilities are differ-
entiating factors. The movement of Cci
the increased use during repository o
railways, and waterways., These systems™3
anticipated loads or:
capacity to provide:
natural gas to m e de

fect the costs @ i hese services”if new distribution systems are
required. :

es and the avail-

dNn create burdens on highways,
® he adequate to carry the
gate. Utilities must have the

3 water, and, in some cases,

turate and comprehensive data are
ailway, and water systems. Distances from the
banized areas and the quality of the transpor-
onsiderations. At this phase, data are needed
‘rail carriers, and waterway facilities and
‘feeded on the availability of utilities in

needed concern1ng'h'
potent1 ]

ia for the Geologic Disposal of Nuclear Waste: Site-
#ria [DOE/NWTS-33(2)] contains a subcriterion that states
'y site shall avoid conflicts with the existing legal

be accepted by the established processes of affected govern-

6posed subcriterion will be appropriately applied during the
decision process, which will follow the issuance of this report.
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5.2.10.2.3 Data Acquisition Methods. Necessary data.:

from maps, aerial photo?raphs, utility and transportation of
subcontractors’ reports(29,30,31,32) and other literature.:

5.2.10.2.4 Adequacy Data. The necessary dat
adequate for comparative purposes during this phase.
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6.0 EVALUATION OF DOMES

In this section, the salt domes are evaluated to i tential
locations. The evaluation examines the relative favorabl
acceptable dome with regard to the differentiable factor
relative importance of these differences,

6.1 SALT DOME CONSIDERATIQ

tion for further
ipress Creek in

One dome, Palestine
flaw (see Section
fouisiana, and Keechi
because of

The salt dome evaluation results in t
jnvestigation of four Gulf Coast salt domes::
Mississippi, Oakwood in Texas, and Vacherie
in Texas, was eliminated earlier due to a pot
6.1.2). Lampton dome in Mississippi, Rayburn's df
dome in Texas are assessed as not acceptable (elimf:
inadequacy in meeting site geometry requirements.

_ 6.1.1 of Criteria

féd that Gulf Coast

1By applying the site

nt weights of significance
¢ : In Section 6.0 these

re applied to ¥ or each dome in the same

An evaluation of the data™i
salt domes under consideration could
performance criteria. These criteria®
in the siting process, as analyzed in
criteria and subcriterj

numbering format as on 5.0. For a¥ e, the evaluation of each dome
with respect to t {4 st rock sub¢ jon i1s numbered 6.2.1.1, and
that subcriteri L d its signif1cqnce analyzed in Section 5.2.1.1.

';‘s1te performance criteria. During the area
Jit. candidate domes, data indicated that
able for use as a repository. The data
“due to salt brining operations, which have now
cavities created by these operations have caused
ibserved at the surface. For example, the most recent
ured 36 feet (11 meters) in diameter, while earlier
105 feet (about 8 to 32 meiers) in diameter with some
feet (5 meters) in depth.

v the Texas Bureau of Economic Geology(z) describes the
s follows:
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the abandoned brine operations over the dome. The Palgs¥ineé Salt and
Coal Company produced brine from at least 15 brine we om 1904 to
1930. Saline brine water from beneath the caprock 3
was allowed to drain into dome salt cavities, bec
then (was) pumped out... Well depth ranged from

hydrology and increased the rate of salt solution
lapses that have already taken place may have cresa
circulate between the caprock and the salt. Sug
result in additional dissolution and future cal
the dome. Due to this condition, the followi:
related to safety arise:

ulation of water could
'hstrata overlying

(1) Can there be assurance that the h
integrity through a period of 10,00%:y or more?
(2) Can surface structures for the repos1tory '
assurance that no siija
possible co]lapse g

Of these concerns, the T
concludes:

defines evidence

. potent1a11y adverse natural geo]ogic
condition. The co

that have occurred at this dome provide indications
ition addressed in the NRC criteria.

ristics around the dome cannot be assured. For this

n, Palestine as been excluded from further consideration as a

_____ Si s of the appropriate information did not reveal any un-
Q) gnditions at the other seven domes. Hence, Cypress Creek,

acherie, Rayburn's, Oakwood, and Keechi domes were consid-

tions for further evaluation during area characterization

accep
Richton, i
ered poten
studies.
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6.2 CONSIDERATION OF CRITERIA

6.2.1 Site Geometry

6.2.1.1 Depth to Host Rock

Depth to host rock, which is a d1fferent1at1ng and e]iminatf
factor, considers the vu]nerab111ty of the host rock (salt dome) to e
to the environment. Such exposure could occur due f#.removal of the ov
strata by major climatic changes or meteor impact,

Under extreme conditions associated w
of Rayburn's dome in Louisiana and Keechi in
sult of overburden removal. Because of th
the above natural effects, it is recommended
further consideration and not continue as ca
time. Other domes are not affected by considerét
changes or by consideration of moderate-sized mete
ered acceptable for this factor.

@xposed as a re-

f these domes to
liminated from
WSitory sites at this

. these extreme climatic
acts and are consid-

. Status. Table 6-1 pr@
study regarding the depth of th
erosion and 1nundat1on scenarios.

e remaining seven domes under
: ideration and potential

The table indicates that
variable. Of the seven domes invest

on potential are quite
jburn's would be breached either
by impact of a moderate size

ng of sea level occurred during
regraded to the new sea level.

meteorite. Keechi
a major glaciation:

which considers the adequacy of the
. Ftory with an adequate buffer zone, is
or. A1l domes by definition exceed the 800-foot
£ vertical host-rock thickness. The 800-foot

‘on technical conservatism, standard mining
40 European waste management programs, and
Reserve Program. The salt stock is essen-

not a d1fferent1
(244- meter) buffe

-(4 572 to 9,144 meters) below the surface. The require-
he repository to be located from 1,000 to 3,000 feet
ow surface grade, and this can be accomplished for all

nt selected is
5 to 914 meters:

, 11 domes have adequate vertical thickness (see Table 6-2),
stical and lateral thickness at Lampton (and Palestine) can
ted based on generalized geophysical data and geological

althougﬁv.ﬁ ;
only be estid
deduction.
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TABLE 6-1. DEPTH OF HOST ROCK CONSIDERATIONS
(See Appendix B for metric conversion)

Scenario 1 Scenario 2
Melting of Lowering of
F ate Elevati Ice Sheets Sea Level
Range (ft)* Elevation Minimum®** Possible Possible
of Supradonyal Top of Sait Depth from Inundation Inundation Regarded Erosion***
Surface Within 2 Surface to From 270 ft Sea From 360 ft Sea Overburden Thickness
Dome Top of Salt{ft) Level Rise Level Rise Remaining (ft)
Oakwood None Partial Adequate
Keechi 340-480 None Partial None, breached
Vacherie 180-320 Partial Total Adequate
Rayburn’s 180-300 Partial Total None, breached
Richton 160-290 Adequate
Lampton 190-370 Partial Adequate
Cypress Creek 180-270 Adequate

* Determined from USGS Quadrangle Maps and interpolated to nearest 10 feet.
** Minimum depth is not the algebraic difference of the minimum ground surface elevation and the e ¢
coincident. '

*** (andward leveling considered to be not credible. Erosion limits utilized are 275 feet for domes in Mississippi, 425 feet for domes in Texas, and 525 feet fo

the top of salt bétse the locations of thesa

ents are not

acl
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TABLE 6-2. VERTICAL THICKNESS OF DOMES
(See Appendix B for metric conversion)

Host Rock
Vertical
Dome Thickness*
Oakwood : 1,780
Keechi 2,260
Cypress Creek 1,020
Richton 1,050
Lampton 850
Vacherie 1,000
Rayburn's - 1,750

=i e b e e e e P o e e

*From probable repository depth t the bottom of capro

**Depth from surface level in fg
layer. This depth may changea
physical and engineering depth*

ry horizon opposite a confining
establish more definitive

6.2.1.3 Lateral Extent of Host Roc

The lateral ¢
considers the adequa

t of host rock: th is a differentiating factor,
he domes under investigation to
: an adequate buffer zone sur-
4 area is 1,500 net acres (600
000 MTU of spent fuel at a thermal loading of

of 800 feet (245 meters).

rounding it.
hectares).
60 KW/acre,

ence repository i refore, 1t 1S recommended that they be eliminated
from further consi .

“and 350 meters), respectively, for the
# Therefore, they remain on the list of
his purpose with acceptable ratings for this factor.

t favorable, because the largest buffer zone [2,900
1d be rea11zed by placing the reference repository in a
4on in this dome. This dome also provides the flexi-

f the repository workings, accommodating a reduction in

Statuﬁ. Table 6-3 evaluates dome sizes on a 1,500-acre (600-hectare)
(75,000 MTU at 60 KW/acre) repository.
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TABLE 6-3. EVALUATION OF DOME SIZES
(See Appendix B for metric conversion)

Net Acreage Buf fer MTU ;
Available at Zone - Accommodated™
Dome Repository Depth* (Feet) with 800' buffer

Richton 3,760 (1) 800 2,900

Cypress Creek 2,130 (1) 800 1,680

Oakwood 1,940 (3) 800 1,400

Vacherie 1,760 (2) 800 1,150

Rayburn's 924 (2) 800 None

Keechi 990 (1) 800 None

Lampton 500** . 800 None

* Available dome area minus 800-foot buffer zone.#

** See discussion on accuracy of data in Section 5.7

(1) + 10%: supported by high resd ion seismic, gqravity

(2) + 10%: supported by purchas pme seismic, gravit

(3) + 30%: supported by purchi eism1c and gravity
6.2.2

6.2.2.1 Geohydrologic Regime/F1low

At the Q“ i i ‘ # ground-water flow regime has

been eva]uated

y bounding calculat1ons on
travel times

ound-water flow regimes were evaluated
ation field program and existing hy-
data Wereigvailable at the end of area characteri-
- ground-water flow directions in fresh-water aquifers
s . Additionally, adequate data were available to
‘pmetric surface maps for saline-water aquifers in
citon, Cypress Creek, and Lampton domes).

from the resi
drologic data.
zat1on to def1ne

conclusions with regard to the geohydrological regime

e that (1) no dome can be eliminated at this time due to
s and (2) all domes have good potential for satisfactory
‘imes. It is not likely that more detailed data would

d ground-water flow times significantly enough to

Lhe domes.

& -es will be drilled during the next phase of characterization
to define d1scharge areas for deep saline aquifers that might transport radio-
nuclides away from the domes. Cores of both aquifers and confining units will
be obtained to aid in the evaluation.
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Additional test holes will be cored and drilled at the domés. to in-
vestigate the potential for transport of radionuclides by "short. iting"
flow through caprock or fractures.

6.2.2.2 Hydrologic Regime/Modeling

Hydrologic modeling is not a differentiating factor.
data and models are insufficient to prove that the present and probab ¥
conditions of the hydrological regime have no unacceptable impact on
repository performance. However, no significant problems associated with’
existing flow conditions were detected from the qu tative and qua11tat1ve
analysis.

Status. The area characterization:
conceptual ground-water flow models of the s
estimates of regional ground-water flows were &§t
surface maps and cross-sectional views were used ¥
models. A one-dimensional analytical model was used

Tent to generate
which preliminary
: Potentiometric
i1op the conceptual
ytain a preliminary
#ion at the domes.

Insufficient data are avati
the basis of this factor. Since sh: 2 E
this factor is not appropriately con ' “"'selected domes are chosen.

domes without problems Avery Island, we I51and, Jefferson Istand, and
others have had shafiti

hese shafts ware constructed using standard
es with of f-the-shelf materials and equipment.

Only .for several of the domes under con-
sideration: nto salt. A considerable number of
additional data for a comparative evaluation of geo-
hydrologic charac of stratified units over the domes

vidence that the general geohydrologic regqime
bit construction or the sealing of shafts,

he amount of water that represents an

to construction has not been determined.

gtine dome, in addition to having a lake over it, has a
fated to a previous brining operation as discussed.
the upper portion of the salt have caused collapse of
.ad sediments. The indeterminate location and extent of
i upper portion of the salt make it currently impossible to
fully charac e these conditions.

A recent mine accident occurred at the Diamond Crystal salt mine in a
dome at Jefferson Island, Louisiana. A lake situated over the dome and
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connected by canal to the Gulf of Mexico drained into and caused complete
flooding of the mine. The origin of this accident is presently ungee:
investigation. The impact of this type of accident is being a

Hydrologic conditions related to shaft construction
able at the other domes. Due to variations in the overlying
amount/nature of caprock, some differences among the domes
Rayburn’s dome, all sedimentary units are saturated from:
meter) below the surface. The water is brackish, with the water tab
seasonally from 2 to 6 feet (0.6 to 1.8 meters) deep. For other domes
hydrologic properties are directly related to the ;;'
above the dome and the sand/clay ratio of those roqgk
the total thickness of sand and clay in the rock
under consideration. As a general rule, the h
greater the potential for hydrologic problems
construction and maintenance of shaft liners:

re favor-

Table 6-4 summarize
overlying the domes
ithe amount of sand, the

4 shaft

TABLE 6-4. TOTAL THICKNESS OF SAND7CUAY: OMEREYING DOMES*
(See Appendix B for metric con

E e =

Cypress Cféek

424
Richton 156
Lampton 595
Vacherie 340
Rayburn's (**)
Oakwood 516
Keechie 350

*These thig

....... T r.potential of the salt domes was evaluated from
.occurrence of saline anomalies. As indicated previously,
°m1nated at an early stage of considerat1on because of

stine dome wa
solutioning assg
aline anomalies have been ident1fied from various

*the area characterization team and mapped near several
g Oakwood, Vacherie, Cypress Creek, and Richton. These
sparse data points. The anomalies have not been

't from dissolution of salt from beneath the caprock and are

not cons¥ ious enough to warrant being considered less favorable.

At Vatherie and Rayburn's domes, other lines of evidence indicate
that present day and/or Quaternary dissolutioning of the salt domes is
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occurring., Both exhibit some evidence for dissolutioning at t
ing the Nuaternary. Rayburn's dome has shallow porous caprock:
history of brining operations. A topoqraphic depression dirg
dome is indicative of dissolution. Vacherie appears to hay
tensive dissolutioning in the past with attendant collap
age materials which is expressed as a complex system o
There is, however, no evidence of collapse due to Nuatern#tfy dissolu
Vacherie. The base level of Nuaternary terraces which are not offse
stability. Cvpress Creek has a swamp over the dome:which preliminary st
indicate might be re]ated to domal dissolution an r-dome st.rata
subsidence.

.me'top dur-
h a past

Cypress Creek, Nakwood, Vacherie, a
features, were considered less favorahle,
tion at Richton are much weaker than at Lam
are considered acceptable. =

dence for dissolu-
A1l three domes

Status. The unsuitability of Palestine dotg
previous report. 1 The conclusion of an extensive e
doned salt "brining" operations wd%:ithat the random locat: and spatial
occurrence of one to five coll er the dome mayiprevent safe con-
struction of the necessary surf: s. for a repository. The dis-
solution of salt befween the capi rom at least 15 brine wells
i ‘ Tates of salt dissolu-
tion long into future geologic tim 1 ‘tded that the induced sub-
surface dissolution is occurring at’ 1t, if not impossible, to
assess or to calculate. [t cannot be this dissolution rate is
insignificant to the i _qritv of a fut ository or to ancillary features
The most recent si,
occured in 1977
meters) in dia
deep.

een addressed in a
i.on on the aban-

and Vacherie domes(4) and weaker
“These anomalies may indicate minor

) or may represent relict high salinities that

t (Richton, Cvypress (reek, Vacherie), due to the
ter in the basins.

¢ pholoqy, domes in Louisiana exhibit s?ms evi-
i at the dome top prior to the Nuaternary period,

ed at Rayburn's dome, which occupies a circular depres-
xactly coincident with the underqground outline of the

‘s the normal drainage pattern. In addition, Rayburn's
story of brine production. Although this hrining opera-
e minor, it represents a serious licensing issue because
entation. Mo records were kept on hole locations, numbers
unt of salt removed.

The™§outhern portion of Cypress Creek dome is overlain by a swamp,
which might be interpreted as a result of recent and/or ongoing dissolution at
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the top. Also, the apparent down dropping of the base of alluvil fid the
base of the C1ttrone11e formation appears to indicate dissolutig Dsidence
during the Quaternary. The apparent lack of datable terrace . fes allows
the Quaternary interpretation.

6.2.3 Geochemistry

6.2.3.1 Chemical Interaction

ta obtained during area
ferentiate among salt domes.
' hase. Future use
#nd as much on the
‘fonal information
past or present, and
mportant in assessing
éctly on the design

Existing or probable chemical interacti
characterization studies provides no reason to
The level of information is adequate to procea
of chemical interaction as a differentiatin
status of waste package design and developmeng
from site characterization. The geochemical pra
the materials and consequences of these processes
the suitability of a candidate site because they be
of potential waste packages, the choice of waste pack assessment of
long-term performance of the repasitq The suitability: given dome
depends, in part, on the nature of geochemical protegses that are o
acting to increase or decrease that dome is or may undergo
dissolution by ingressing ground®

Status. The data bearing 0
two subheadings: Brine Migration and

gradients produ¢ ) f ped nuclear waste creating a chemical
condition th ‘ th in the design of the waste packages. The
amount of wats alt. domes is commonly much less than 0.5

wt% and often
can migrate is

e the inclusions and various other
par-ameter's(8 9). ™

| of migrat1on of inclusions in salt from Rayburn's

8 same range as those obtained for equiv?1ent-

he Waste Isolatign Pilot Plant site(9

aments for salt{10) the amount of brine
taTning a canister of nuclear waste is less than

ge initial concentration of brine inclusions of 0.5

e1y done on salt by petrographic analysis from sources
onsidered in this report. Visual and petrographic exam-
g5 from the domes considered in this report finds the salt
high purity NaCl with stringers of anhydrite(11,12,13,14)
and simil erage properties to the salt used in the above noted

research.
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Dissolution/Ingress of Ground Water. The very existencg
domes in the Gulf interior region requires that each dome be Sui
material of Tow permeability that has greatly reduced the rate
water is and has dissolved the salt stock. The exterior of.:
material is in contact with ground water and possibly/pot
degradation by reaction with the ground water. Dissolutigmig
sheath could result in increased permeability which, in tuj_‘
increased dissolution rates of the salt stocks.

The caprock over five domes has been dril
cores. Four of the five domes, Vacherie, Cypress
have over 100 feet (over 30 meters) of massive aj
stocks(11,12,15,16) ' Rayburn has at Teast thpé
caprock and about 30 total feet (about 9 tot
anhydrite sections of the caprocks commonly:
gypsum and the upper part may have gypsum ¢ e grains of
anhydrite. The hydration of anhydr1te (Ca504 _ (Ca504 . 2H70)
shows that at some time in the dome's history wate : rated the caprock.

For the current
ot resulted in

i on of the

caprock. Increases in the poros ; qtaprock where it
contacts meteoric ground water, have been produced by
either growth or dissolution of ~0: &
and/or dissolution rates of differ
in future work.

Richton and Oakwood®
te capp1ng the salt
sive anhydrite
ﬁrock The thick

will be addressed

& caprock and sheath may occur,
*fng gasses and/or reducing
idence(16) indicates that much
rock at Oakwood dome came from
- have migratediiip from depth. Such upward-

i enhance the ¥Solation ability of the dome

te upward along the boundary between the salt

Preservation and/or augmentatti
or have occurred, by upward migration of:

thermogenic methat
migrating, redu¢
itself, espec'

waste consists
environments.

fiding the domes. Resisitivity logs of drill

_ total salinity. Chemical analyses of the
at porti&n of the total salinity is Na* + Cl1-, hence,

ion of the salt in the dome. High concentrations of
10t indicative of dome d1sso1ut1on because they

rations, but none can presently be shown to conclu-
Tt ofg?isso1ution of the salt in one of the domes considered

’ b}

in this rep
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6.2.3.2 Radionuclide Retardation.

There is nothing in the present level of information:
radionuclide retardation to differentiate among the seven sg

The hydro]ogy of the confining and water bearing T
the domes give the minimum travel times from the repositotyito the ®:
Because of various chemical and physical effects, very few, perhaps no
the radionuclides dissolved in the ground water will trave] at the same
velocity as the ground water.(20)

Status. The information bearing on
discussed under the subheadings Reducing En
Exchange.

retardation will be
ption/Ion

Reducing Environment. Long- -1ived radiontg
to escape a repository emplaced in a salt dome and Wa
nate aquifers adjacent to a dome. Many of these radioh
insoluble in the reducing environménts that exist in the $edtme
domes. The importance of such ) v'ronments is illusErated by a brief
sketch of the conditions of urai in sedimentary wedges along
the Texas Gulf Coastal plain. are very similar in

gadimentary wedges

3 rmation of these

jurce material by meteoric
itjuifer in sandy portions of the
“sediments, oxidizing them and
nd1t1ons in the ground water

re those most likely
ghance to contami-
& are extremely
ht outside the.

—

through which the salt domes have pai
uranium ores, the uranium is 1eached

sediments. The meteo ‘water reacts wi
becoming increasing] ftited itself. Wh
become sufficientl
becomes an inte
grates very slow
again. In th
oxidizing wat

ugh the breach in the dome, a similar
ion and immobilization, will occur.

The term "sorption” has different mean-
often used in the NWTS program to denote all
gmove dissolved material from ground water.
¢esses other than precipitation and ion

jch as that surrounding salt domes, ion exchange on
e in removing divalent cations such as Ca*2 and
ter and replacing them with Na*, resulting in
material is essentially Nat and HC03'(17’18v

n exchange occurs over hundreds to thousands of years and
e concentrations of $r90, and probably to a lesser
6 in ground water exiting a breached repository.

will al
extent, tha
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In addition to clays, other important sinks for trace e]#
(including radionuclide?% are oxides of iron and manganese, orga
sulfides and carbonates These are abundantly present in
surrounding the salt domes.

Matter,

6.2.4 Geologic Characterization

6.2.4.1 Stratigraphy

Stratigraphy, which considers whether
vicinity of the repository system is def1nab1."
entiating factor. Stratigraphy directly ove
than that surrounding the domes because empj
during the final stages of dome growth. The
cate the stratigraphic setting; however, this
tic of all salt domes and cannot be used to diffew
another at the area characterization stage. The strad
dome will, of course, be characterized in great detail™
specific exp]oration program,

surface setting in the
,, 15 not a differ-

aults formed
structures compli-
exity is characteris-
2 _one dome from

phy of the selected
ng:the site-

Status. Deta11ed strat#
I1, III, and IV of the Area Charac
data have been evaluated in charact
salt domes. Numerous stratigraphic ¢
stratigraphy in the environs of the Gu% 1t domes is definable and
continuous in a large area surrounding - the domes. The stratigraphy is
sufficiently well kpaw the able to 1den . the variety of rock types and
to identify disc yuch as fault the Gulf Coast salt basins.
Surrounding eac : g 8 “g¥ sediments distributed more or
less in "layer:

an be found in Volumes

38.19)  A11 of these
Ftigraphy of the Gulf Coast

IS make it clear that the

'rist1cs wh1ch consider exist1ng fracture orienta-
nduced fractures, water content, hydration and
‘nts, brine migrat1on and other phenomena are

irtant host rock characteristics have been determined for
omes where access is available. Analyses have been

e the characteristics of each dome's salt with previ-
ition on rock salt characteristics. Comparison of data
nes with the world-wide body of data on rock salt char-
's that relevant characteristics of the salt at the can-
ithin the range of values to be expected from previous

Status?
of the candi

didate ¢
investigaty

The U.S. Geological Survey has inVe?ti ated moisture content of salt
recovered from Rayburn's and Vacherie domes.(25] ySGS reports indicate
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moisture contents as high as 0.1 to 0.5 percent, but predominan
range 0.0l percent to less than 0.001 percent by weight. This.:
range is less than has been reported from other salt domes no:
this program.

¥ the
fominant

6.2.4.3 Rock Strength

Rock strength, which considers geologic ch
clude, or make excessively difficult, repository d
not a differentiating factor.

teristics which
- and construction,

Status. Studies in the literature
dome salt. Additional detailed studies of::
formed in later phases of the program.

trengths for
stics will be per-

6.2.5.1 Tectonic Elément

The study of tectonic et e..impact of faults,
regional uplift and subsidence, a “gradients on the
repository system. Anomalous tectonit:p na: Such a5 epeirogenic or
kalokinetic events are not different . irS among domes at the area
level of investigation.

Status. i “anomalous tectonic phenomena in the
Gulf Coast salt #ggional or area characterization

level.

fed by Oxley and others{27) to be a

esence of “the Heidelberg-Sandhil]l Salt

evidence discussed by Morgan (28) indicates that

;s minor and the 1oss of section is due to rapid
e of beds.

-7,73% adjacent to the west flank of the Richton salt
be related to salt movement, not regional tectonic

aulting

..... aulting within 5 miles (8 kilometers) of the subject salt
i sd a potential containment/isolation issue and is a differen-
tiating f At the area characterization level, information indicates
that the domé% Tocated in the east Texas salt basin are near reported offset
Quaternary Terrace deposits. This area, located 15 miles (24 kilometers)

domes ¢
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dome, is the only area in the Gulf Coast where possible Quaternary:i ulting
has been reported.(2

The presence of this suspected fault caused the
domes to be considered conservatively as less favorable
gation would be required to prove or disprove the relatiénsk
suspected surface fault to the Mt. Enterprise system. The domes in L

no known faults of known tectonic origin within 45 s (72 kilometers) o
any of the domes.

Status. Exposed surface faults and; )
‘able 6-5). No

have been identified and described in the 1
known Quaternary faults lie within the near iles (5 to 8

kilometers)] studied and assessed in the area &
ever, possible Quaternary movement has been descrfba
fault zone, which is the nearest regional fault syste
interest.

fzation phase. How-
e Mt. Enterprise
)y of the domes of

The offset Trinity Rive#
domes are the only reported or
Coast salt dome project areas.

d osits near Oakwn_ and Keechi
fault activity in the Gulf

TABLE 6-5. DISTANCE TO'MEAREST MAJGR REGIGNAL FAULT
(See Appendix B i

uaternary igneous activity, which is not a differen-
'rs the likelihood and impact of igneous activity on the

This determination for regional and area characterization will also be ade-
quate for site characterization.
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TABLE 6-6. IGNEOUS ACTIVITY

Record of Quaternary

Area Igneous Activity
Eastern Texas ' No
Northern Louisiana . No

Eastern Mississippi No

6.2.5.4 Uplift and Subsidence

The study of uplift and subsidence
factors, consider whether domal movement will af;
repository system. Areas are neither being up11
to be very stable.

3t differentiating
g performance of the
ubsiding but appear

Status. Req1ona1 uplif
existing first order level surve
aeomor€h1c evidence in the study®
year. At present, the first'g
re-evaluated at Cornell University. k :
Gulf Interior salt basin region has b= r at least the past several
million years. Domal uplift and/or su e Table 6-7) within the
areas of interest are at a rate below d& limits and pose no safety
problem. (24) £ tream beds and the
possibility that t frmation is entrenched deeper at
the southern end. nd1cate disso1ut1on/ subsidence

a1uated by

s and h1stor1es and current
2 to 4 millimeters per
4 is being

g indicates that the

ABLE 6-7. UPLIFT/SUBSIDENCE

See note below
See note below.

Yacherie See note below.

Undisturbed Quaternary ter-
races indicate long-term
stability: however, over-
dome faults caused by
pre-Quaternary dissolu-
tioning and subsidence
are present.
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TABLE 6-7. (Continued)

Rayburn's

Mississippi Richton
Cypress Creek _

Fon/subsidence.

hic depression

Lampton

Note: Area has no known uplift/s
salt dome project region

such as Sedimentation, i tause such movement.

6.2.5.5 Seismicity

The study of seismicity consi
motion on the design and erformance of
surface acceleration, used as a i
domes within this , he values for
Tevel of significar

fects of vibratory ground
ository system. Ground-
rentiating factor for any of the
.are low and fall below the

Stazus
have been assées
tectonic struct
potential in the st
tion of 6_grav1ty(
in Ta H

J.f Coast salt dome project region

15, there is no difference between

¥ ers within the region. The earthquake

3 has a maximum horizontal ground-surface accelera-
on the 1811 New Madrid earthquake, as shown

TABLE 6-8, SEISMICITY

e R 38

Modi fied " "Ground
Mercalli Acceleration (g)
VI 0.06
Northern' VI 0.06

Eastern Mi P VI 0.06

™ A" s— TR . I W . re L}
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Low values of ground acceleration, i.e., less than 0.2 ' meters
per second?), are insignificant when re1ated to design, enginee
construction capabilities. Moderate values, between 0.2 and
design, engineering, and construction feasibi]ity and cost
values, greater than 0.5 g at the surface, pose a grave
seismic risk associated with design, engineering, and cof

cost.

6.2.6 Human Intrusion

6.2.6.1 Resources

The study of resource potential, Wi
considers the likelihood of future human intr
ploitation of any resources including salt fror
available data, and with implementation of the be'sH
techniques, four domes can be assessed as unfavorab1e
resource potential. These four domes are, in ascending
Keechi, Oakwood and Cypress Creek:
of the domes for future mineral;
report, even Oakwood and Cypres
have very minimal potential. The

ntiating factor,
2"search for or ex-
$. Based on all
1b1e estimation

Fotal mineral
Rayburn's,
, there is 1it¥T: * recommend any
».. On the basis ofiDr. Murray's
‘ank d h1ghest amonq the seven,
i C¥?r?ss Creek

Status. Potential resources do
and their future devel nt may be dest
not, however, indicaté
quality resources
ties than in the area : domes. Devel
around the do

n the vicinity of the domes,
“ Data presently available do
ly valuable resource. Higher
ountry in much greater quanti-
t of any of the resources

“comparison with other known deposits.
uld not JeOpard1ze the national, reg-

usion, the following types of potential re-
i o rock bentonite and other volcanic materi-
cement mater1a1s construction and road materials, geo-
nal resources, heavy minerals, iron ore, lignite, 011,

e currently produced from Jurassic, Cretaceous, and
the interior salt basins of the northern Gulf Coast.

) “production of Oakwood and Cypress Creek domes, are unlikely
to exist’w miles (3 kilometers) of any of them and certainly not within
one mile of" . Based on all available data, the seven study domes can be
ranked for potential hydrocarbon exploitability as follows: Rayburn's,
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Lampton, and R1chton--specu1at15e to poor; Keechi, Vacherie, Oak
Cypress Creek--poor, (24:p.2-162

Lignite coal has become an important resource in i
siana study areas; however, there are no known resources A

Other potential mineral resources exist in the northern 0a
vinces, but all are consid r to be ngngrodu g xe or none ploitahte
negligible or speculative,{2%:pP. 182

sinventory was made

N of the seven domes.

£y of the candidate domes
$.2.6.2, Exploration

In addition to Dr. Murray's 1nvestlgat1on
all existing exploration holes in the vicinity o
A1l exploratory borings within 5 miles (8 kilo
were identified. This information is discussed
History.

6.2.6.2 Exploration History.

o
7 The study of explorat1on history, which is® rent1ating factor
0 for Oakwood and Rayburn's domes, ;ons1ders the impact™ uman intrusion
o on the performance of the reposi ystem, Table 6-9° he domes in
- descending order of suitabilit asis of explorationgver the domes and
o within 2 kilometers and 5 mile i respect1ve1y. The extensive
borings at and near Oakwood are =this dome from a
licensing standpoint., It should ¢loseness of Rayburn's
dome to the surface represents poteit " salt and is also an
unfavorable factor.
o
™ EXPL HISTORY
- 2
, i Number of Borings
© ver Dome
o~ i Vicinity
2 Km 5 miles (8 Km)
Cypress Creek 7 9 22
8 16 39
8 12 66
9 25 88
10 26 168
31 39 85
36 38 74

t salt dome region is associated with active oil explor-
of Mississippi, Louisiana, and Texas. There has been some
he immediate vicinity of Cypress Creek and Oakwood domes,
which penetrated caprock and salt. The nature and density
tion have been fully characterized, and the domes have been
evaluated re-a ive to the type and density of borings to caprock, into the
salt, into the salt to repository level, and in the general vicinity of the
domes.
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Approximately 36 holes have penetrated the salt at Oak
at the repository level, and many of the penetrations have been:
stocked below the salt overhang. Therefore, Oakwood was asse
unfavorable based on its exploration history. Locations of.
boreholes are not well documented and borehale sealing of
has technical uncertainties associated with it. The NRC.:
evidence of previous drilling within the disturbed zone 1

potentially adverse condition and as such may prec1ude 11céns1ng at 0
dome,

The salt penetrations that exist at the 4
and are sufficiently documented. Borehole pluggi
at all domes other than Oakwood.

It was also concluded that Raybur
opportun1ty for salt recovery operations by
Rayburn's was assessed as unfavorable because of:
potential. The remainder of the domes were judged*i
exploration history.

_Ve society, and
tiian intrusion
table with regard to

Status. The exploratigi
ated in detail. The ranking on*
bases is indicated in Table 6-9.
that many early salt penetrations
given,

4§ has been evalu-
*and 5-mile (8-kilometer)
: 1at the record shows
y)tations are not

6.2.6.3 Land Ownership .

is not a difj 'pt1at1ng factor, considers the
t to obtain gwnership of and control access to
(dtely owned or owned by state governments or
shtained by various legal mechanisms. Any

the ownership.

Land owngr

ome: Approximately half of the dome is overlain by
Mﬁnagement Area. This public game preserve is

Land on the dome is privately owned.

ome: The entire dome lies within the boundaries of

A portion of the land is owned by the U.S. government
Forest Service. The Forest Service, in turn, has

[ s1ss1pp1 National Guard under a spec1a1 use permit,

state.
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Vacherie Dome: Land on the dome is privately owned.
Rayburn's Dome: Land on the dome is privately owned
Keechi Dome: Land on the dome is privately owned,

Oakwood Dome: Land on the dome is privately own

6.2.7 Surface Characteristi

6.2.7.1 Surficial Hydrologic System

The surface hydrology associated wi Zmes is important

to repository safety.

> substantial flood
Bimes were eliminated

Surface flooding considerations influence
protection is necessary for optimum shaft p1acement.

“be used, the
p to the

all the surface facilities, Ass
projection of the salt perimete
surface was used to estimate th
These locations are judged again
Flood (PMF). A1l domes have some pg
As shown in Table 6-11, these areas
percent at Cypress Creek Constructiah
domes would involve some earth work. T
stream drainage through their areas wil
protect against a P ;i
domes may also regg
These dikes woul
Oakwood, and Cyg
V

¥Sitory at any one of the

hat do not have significant

d ly need only engineered fill to
"Z'Oakwood and Cypress Creek

: gorized as s ,’ty related. Keechi, Vacherie,
are judged léss favorable due to these

selection, desig
shafts. Surface 1
! dome at repository level and lower may
> of interest,

due to this hydrologic consideration.

ere assessed slightly less favorably because of

gver the supradomal area, Lake Bill Waller, a new

at the Lampton site and Duggeys Lake is at Palestine.
wo lakes i1s considered to be minor because the

limited to the site planning and construction phase of
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Dome

Drainage Patterns

Keechi

Oakwood

Vacherie

Rayburn's

Richton

Cypress Creek

Lampton

Minor stream drainage of Keechi Cree

area.

River Basin and Neches River Basin.

Drainage of minor watershed of
dome area.

Dome area drained by Bashay
drainage divide between '
subbasins of the Red R

Ten miles from major drainage

e is adjacent to
iTack Lake Bayou,

Dome area drained by Fouse i me is adjacent to

Minor drainage by several creeks i
north central ;gaint of dome area.

Drainage by sever

Dq

Creek and Leaf ﬁ

d Dugdemona River.

irections from

Dot is in the

ek through dome area.
wide between Black

¥ away from dome area center.

adjacent td-H ittle Creek.

AND FLOOD PROTECTION
etric conversion)

Earthwork Needed

Yes, fill, divert drainage, no net fill
needed

Yes, divert drainage, nominal fill
needed

Yes, divert drainage, nominal
fi11 needed

Yes, nominal net fill needed

Yes, nominal net fill needed

Yes, drain swamp, nominal net
fill needed

Yes, drain lake, no net fill needed
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®

TABLE 6-12, EXISTING AND FUTURE IMPOUNDMENTS
(See Appendix B for metric conversion)

Significant Future

Impoundments,
Dome Feasible, Close
Keechi No
0ak wood No
Vacherie No
Rayburn's No
Richton - No
Cypress Creek No
Lampton No @h-made lake on dome, Lake

r

PR ——

W Ny N R —“—

gdrologic data“have been evaluated to detect
each dome's { obable maximum flood (PMF) and the type of
earthworks, " -needed as protection against such a
flood. The dat , $° 6-10 and 6-11.

Because itle slopes, low topographic relief, and low seis-
of stream banks are unlikely to cause flooding
ty of any of the domes including the surface
eriod. More definite calculations will be
referred locations. There are no impound-

and the long-term isolational phase. There are no
“Ture would unacceptably affect the safety of any of the

r@n-made or natural impoundments as far away as the outcrop
areas of the hydfogeologic units surrounding the domes at repository
elevation, and lower, can affect the regional ground-water circulation
patterns of interest. The occurrence of such events would not produce
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significant detrimental effects and thus would not affect the saf :
domes. In addition, such occurrences are judged to be "equally [

¥" events
for all seven domes and thus cannot be considered differentiat

tors.

Sea level changes would produce changes in the qrou
but these changes would likely be of the same order of ma
domes and cannot be considered a differentiating factor.:

Hd regime,

Proximity to existing impoundments is also provided along wi
judgment as to whether future impoundments of significant size could be
bly located adjacent to or close enough to influence
water reqime adjacent to each dome. The data are“

rized in Table 6- 12

6.2.7.2 Surface Topography

act of natural and
ste to the reposi-
Gu]f Coast region.
1t domes.

The study of surface topography cons:
cultural hazards to the safe transportation of ‘mii
tory. Uniformly benign topographic relief exists™
This factor does not allow differentiation among the

Status. In the Gulf Cg
and there are no hazards associd
through such terrain.

igh-relief terFa¥n does not occur
ation of materials over or

6.2.7.3 Meteorological Phenomena

The three study areas experief
phenomena. The mete cal phenomena
factor and is con essing 1mpa:

le difference in meteorological
terion is not a differentiating
'on repository operation.

s experience hurricanes, tornadoes, and severe

¥ ‘meical meteorological phenomena data for
the three study

-13.  METEOROLOGICAL PHENOMENA

{Fricanes**  Hurricanes** Annual

(Winds > (Winds > Extreme
33 m/s) 56 m/s) Tornadoes*** Windspeed
44 9 36 32 m/s
24 - 40 38 m/s
49 18 12 35 m/s

** 1886 to -
*** 1955 to 1967
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6.2.7.4 Industrial, Transportation, and
Military Installations.

This subcriterion includes interactive land and ai.
conflict with the construction and operation of a repos1t0"
installations would preclude the siting of a repository.
study areas. Since all three areas contain potential confbfcts
terion is not considered to be a differentiating factor

several types of &¥
n and operation of a
‘d1titude training routes,

“complexes. There are no

#a; however, there
jperations area. The
¥lectrical generating

Status. In the Louisiana study area, ther
and land uses that could conflict with the constr
repository. These uses include small airports,
nuclear facilities/activities, and large 1ndusﬁ
nuclear or industrial facilities in the Miss
are small airports, restricted airspaces, a#i
Texas study area contains several small airpos
facilities.

6.2.8 Demography

This criterion includes urban a;eas, and trans-

portation risk.

6.2.8.1 Population Density and Urbaﬁ

n the population densities at
lometers) of Palestine and
cproximity is not considered to

There are no
the domes The popg

domes . (295
sity (much 1ess
mites (8 kilometi
evacuations.

wns/Cities T "~ “Population Density*
Within Town/City (people per
es of dome Population square mile)
rural population only** 42
1,110 14
Beaumont and
New Augusta 1,572 14

*Population density for counties where domes are located.
**Unincorporated, sparsely populated areas.
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TABLE 6-14. (Continued)

Towns/Cities
Within Town/City

5 miles of dome Population
Oakwood None rural population only**
Keechi Palestine 14,525
Palestine Palestine 14,525
Rayburn's None rural populagt
Vacherie Heflin 314 19 and 65

*Population density for counties where doﬁg
**Jnincorporated, sparsely populated areas.

6.2.8.2 Radioactive Waste Transportation Risk

This subcriterion consi
radioactive waste, The diffep
transportation of nuclear waste!
the dose calculations were expa
differences among the domes wou]d-“
not a differentiating factor. ’

isk to the popu]atT m transport of
: alculated poputdtion doses from
ed to be differentiating, If
reactors in the U.S., the
fansportation risk is

Status. Re]atlve.populat1on
seven domes using t
sources. The resy

#imitments were calculated for

sactors in the southern U.S. as
in Table i

POERULATION DOSE COMMITMENTS FOR DOMES*

opuiation Dose, person-rem/year

52
49
50
79
78
Not Calculated
66
66

s'doses are less than 0.005 percent of that
ved from background radiation, thus insig-
41cant, All of the domes meet the subcrite-
fon of reduced risks from transportation.



9877.

9003090

145

6.2.9 Environmental Protection

This criterion includes environmental impact, a1r/1“
flicts, and extreme/norma1 meteorological conditions.

6.2.9.1 Environmental Impact

Environmental factors pertaining to the si
repository must be considered in the area to loca
subcriterion is considered to be less favorable
candidate dome sites are covered by a mix of
There are potential habitats of threatened or
but field surveys have not confirmed the ex]
the domes. Wild and scenic rivers near Vach
considered close enough to indicate a less favo¥;
intermittent wetlands over Cypress Creek are not @
not judged a disadvantage. The wildlife preserve mat{
Mississippi at Lampton dome was perceived as a definit
The evaluation is that Lampton is:iless favorab]e for th
other domes were considered equ;

,decision * This
mpton dome. All of the
d and #gricultural land.

sies at all domes,

yrn's domes are not
idition. Likewise, the
40 the area and are
q by the state of
nmental issue.
: The

Status. Table 6-16 com
impacts. (29,305 31:Section 2) o (Y
near the domes. During the winter
flooded. During the summer, marsh ar
intermittent wetland is not considere
endangered species have been sighted.
Rayburn's dome and Vag
Tocated above Lampf?

23
and scenic rivers near
affected. A game reserve is

—_——T === == ===

Endangered Species?@ Other Considerations

Possible Game Reserve
Possible None

‘in counties that contain endangered species. How-
ngs at any of the domes have beep verified. A compre-

1 assessment, which will accompany the final decision
document, will determine whether these and other impacts should be considered
in an env1ronmenta1 impact statement at this stage of the site characteriza-
tion process.
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TABLE 6-16. (Continued)

Domes Habitat Endangered Speciesd
Cypress i
Creek 20% Clear Cut, Possible Intermittent
80% Forest

Oakwood 75% Forest. Possible ‘None

Keechi 50% Forest; Possible None
50% Open

Palestine 53% Forest, Lake; Possible Nosi.
47% Open i

Rayburn's 104 Clear Cut; Possib and scenic river
80% Forest, Marsh &aline Bayou),
'miles west
Vacherie 90% Forest Possible 11d and scenic river

),

4A11 domes are located in countid

However, no actual sightings at een verified. A
comprehensive field survey will b #tudies.
6.2.9.2 Air, Water, and Land Use Conft

This subcrigaF _ i t differentiating for land use

conflicts. The feds
itary operations_ @
eration of this:
over the dome

.the nationa st over Cypress Creek for mil-
more favorabl@:fand use relative to the consid-
Jtion, only three buildings are located on land
e town of Richton near Richton dome and the
egorized as less favorable from a land
swed as acceptable with primarily

€ “Ajr use is not considered to be differ-
entiating among thet Water use was included under environmental
impacts. ’

ahle 6-17 ESents She important land use conflict consid-
gfit domes. (29 30,31) No wilderness areas, proposed

nime or unique farmland exist on or near the eight
Forest and Camp Shelby Military Reservation are

pk dome. The Marion County Wildlife Management Area and
tery are located on Lampton dome. A prehistoric site is
ometers) east of Vacherie dome and a cemetery is

+ The town of Richton is located adjacent to Richton dome,
"eés contain existing buildings.

arness areas,
DeSoto Na
on Cypres
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TABLE 6-17. LAND USE CONFLICT CONSIDERATIONS
(See Appendix B for metric conversion)

Buildings .

on Domes Agriculture e
Lampton <15 6 dairies in 4 miles Wildlife ref

: existing cemé&
Richton <20 50% cultivated/pasture Adjacent town
Cypress 3 None National forest,
Creek m military reservation

0akwood <15 5,800 cattle in 3 mi Jfone
Keechi <15 11,500 cattle in: Z#i¥es  .:fose
Palestine <15 13,500 cattle i
Rayburn's <30 1,500 cattle in
Vacherie <35 - 125 cattle in 4 milé& Prehistoric site 1

EE L I XTEREC XYL -]

All eight domes are in*H
to be attainment areas. The cloéa
90 miles (145 kilometers). (29,30,
considered to be of importance in s¥
heights and wind speeds for the thre
6-18.(29,30,31)

nd_are considered by the EPA
any of the domes is about

37 qualjty is not
i .?9,38,313 The mixing
“are given in Table

ROLOGICAL DATA

ghts (m) Wind Speed (m/s)
. AM PM

P SRR -

stimates at all domes will be equal to other interior
Diffusion is not limited by mixing heights or wind

{t) id Extreme Environmental Conditions

Thi§ nsrnot a differentiating factor since there are no significant
differences among the eight domes under this subcriterion.
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Status. [Information on normal and extreme environmenta i

was given in Sections 6.2.9.2 and 6.

6.2.10 Socioeconomic Impacts

148

2.7.3, respectively.

The following is an evaluation of soc1oeconom1c j pacts for
under consideration during this phase.

6.2.10.1 Social/Economic

The socioeconomic impacts on the to

control zone if a repository were si
favorable, and should be given detai
and be included in the environmental

population figures. These factq

Status. Table 6-19 presef

(80-kilometer) range as one indicator
6-20 lists population densities within

-19.

tated in the
& considered less
g the next phase

ted in &
led consji
impact st

and uses, local
i.ch includes the
nd regional

al sites.

‘within a 50-mile
or supply. Table
k11ometers) of each dome.

REGIONAL POPULATION*

e PR E o EE

Total Population Within
50 mi (80 km) of Dome

657,900
540,000
1,177,000
1,177,000
684,000
1,177,000
540,000

e E _ = L ER L = -
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TABLE 6-20. POPULATION DENSITIES WITHIN 10 MILES
(See Appendix B for metric conversion)

Rayburn's - Bienville Parish, Louisiana .3
Oakwood - Freestone County, Texas 12.9

- Leon County, Texas 7.9
Richton - Perry County, Mississippi -13.9
Cypress Creek - Perry County, Mississippi 13.9
Vacherie - Webster Parish, Louisiana 64.9

- Bienville Parish Louisig 19.3
Lampton - Marion County, M1ssiss;j 41.6
Keechi - Anderson County, Texas 25.9

*1970 census data.
**Persons/square mile in the Unit

States, 57.7.

Areas immediately surr
population densities within 5 mi
Lampton, QOakwood, and Rayburn's
minimize the number of households’
Because of the lower populations in
greater influx of workers, which wil}

the.domes are sparseliipopulated. The
tars) of the centers of Keechi,
ch low densities w111
‘oximity to the dome.
Werg.iwill be a need for a
 socioeconomic impacts.

8" either exist or are under con-
d Keechi domes. Local land use
unicipa] arey iar Richton, Cypress, Lampton,
founties in M¥ afss1ppi where the domes are

plans are availab
Palestine, and
located have ng

in:.affected counties versus the national
ferentials. The national average is
an the cotinty per capita income for Rayburn's,

rie and 1-1/4 times the local average for the other

average indi cai
almost two time&:
Richton, Lampton,
domes.

'otential repository sites in Texas, Louisiana, and Missis-
owing transportation and utility service characteristics:

§% than a 5-mile (8-kilometer) distance to the nearest U.S. or
state highway
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o Less than a 9-mile (14.5-kilometer) distance to a Cla
system (except for Rayburn's which has a 2-mile (3
distance to a Class II railroad system)

ailroad
meter)

® Less than a 35-mile (56-kilometer) distance ta:

n Texas
and Louisiana; no relevant waterway system ig

e Potential accessibility to electric power, phoﬁe, and othey:

utilities.

transportation facil
: Loui;iana, and

Table 6-21 summarizes data concerning ex*
ities and urban proximity of the dome sites in
Mississippi. ;

6.3 RECOMMENDATION OF

The deliberations discussed above establish t gptance (relative
favorableness) or non-acceptance minat1on) of the d th regard to
differentiable factors. This di Tted in e11m1nat10n, based on
conservative uncertainty conside n, Rayburn's, and Keechi
domes. Acceptable are Richton, Vg ) and Oakwood domes .

ss Creek, and Oakwood

Eliminated “Domes

taated in 1979 s1nce it was found to

ated because they did not meet minimum site
ymes are:

. This dome was eliminated because of inadequate Tateral

egard to a reference repository loading. This loading

ccommodated in Keechi dome with an adequate buffer.
also be eliminated for being at an inadequate minimal

ition, the dome has the uncertainty of the presence of

1ting and less favorable geochemical regime, mineral

‘and surficial hydrologic system. Keechi dome is

&d for elimination as a candidate repository location

f the inadequate lateral extent and minimum depth.

could not
The dome
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TABLE 6-21. EXISTING TRANSPORTATION FACILI
SOURCE POINT PROXIMITY(30,31,32} _

(See Appendix B for metric conversion)

Nearest
US/State Class
Highway Rails Waterway
Texas
Oakwood U.S. 79 bisects dome 1 mile S. Trinity River
U.S. 45 within 8 miles 9 miles S.E. 14 miles E.
Keechi State 19 bisects dome 9 miles S.E. Trinity River
State 287 within 3 20 miles W,
Loulsiana
Raybum'’s State Hwys 4 and iles E. Red River
155 bisect dome 35 miles W.
Vacherie U.S. Interstate 20 Red River
8§m State 35 miles W.
xS
Mississippi
Lampton

Richton
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BEST AVAILABLE COPY

TABLE 6-22.

10

40

P )
Criteria [Douuvrs 331} Ls«dm 5 T Saction & I um-uJ Vacherie l Cresk ] Oukwood LM J Bayburny:
1.0 Site Geomewry ) :
Minimum Depih (8] (PN [BAR
Thi ke 2 $.2.1.2 6212
Latera) Extent
Janth 800 11 bufler zone) 3 5213 5213
Geohydrology
Gachydroogical Repme.
Aquifer Chara terization 1 LR RA 6211
Hydrologn e Regme.
Modeling, Surfae Subsurlace *2 5223 6223
Geohy drologs st Regme,
Shattred-Flaw Rats L 5324 6224
T

:“:«r ae Drisolution 10 s11s 6215
Geochemistry
Chemial Interelion af
Waste; Rouk/Ground Weter 3 $.2.31 6.2.3.1
Radionusirge Retardstion 32 51312 6.2.3.2
Geolegit Chacacteritation
[Steatikranhy 41 s.2.4.1 6240
Hont Rink Stresy
Phenomena 12 €142 6742
Rouk Strengtn  Devetopment B

peration and Closure -

5.0 Tectonic Environment

Trotdne Erement 3.1

Quoternary Faults 52

Quate mary 1gneous st

LN -

Uptift. Sudsgen.e 5.4

Senmiity, Ground 5s

60

EVALUATION OF DOMES CONSIDERING DIFFERENTIATING FACTORS

Reference Numbers®

Relative Favorableness of Domes

Molon, Credible Earthquake

Human Resources

Resouries

Exploration History

P,
/2

.

Land Ownerhip.
Access

Surfivral Hydrotop. ab
Svatem °

%

H

Surtae Tooographic
Features

Meieorolog. ab
Phenomens

Popuist.on Deanity
Urben Provimity L
Radhaactne Waste
Trersportation Rist 5192 61812
Enviconmental Protection
¢t Environmeniar <19 5191 //
- —
v
§.29.2 6192
4 H * V /
3 _ L _ - 4
$29.% 5193
Souauma'm[
Sou o ELonomic Vo St 02100
Impats
4 — ——
TransporTanion, AL ess, .
Loty 10.2 $21012 02102

(5] et

* The fuest column of numbers refers to the NWTS Program Criteria Tor Mined Geologc Disposal of Nuclear Wastes: Site Peformance Criteria

[ - comne

% = Lew Favorabie

{DOE/NWTS- 11211 Numbers -n the second and therd < olumns are for Seclions 5.0 und 6.0 of this report
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teral

‘the dome
body, land
e game

Lampton Dome. This dome was alsa found to have inadeq
extent with regard to the reference loading. In addig
has a significant disadvantage due to the over dome.
use conflict, and environmental issues associated .
reserve over the site. Lampton dome is recommend
because of the inadequate lateral extent.

Rayburn's Dome. This dome was found to have inadequate min
and inadequate lateral extent. In addition Lthe dome has unfavg
dissolutioning uncertainties, resource paq 3
history related to the surface proximit
these considerations alone would have B
dome. The existence of these severa
lateral extent indicates that Raybyf

Any one of
: uff1c1ent to defer the

In the case of the dome determined
with site geometry inadequacies, it was clear ;
be considered as the first choice for a repos1tory
eight candidates available. The remaining four dom

eliminated.

favorable due fi
the town of |

,keﬂ somewhat'iess favorable due to the apparent
“ck and surface hydrology.

use), it has been assessed less favorable due
, potential dissolution, and surface

This dome, although acceptable for the purpose of this
igssessed as much less favorable due to its exploration
int petroleum exploration. Approximately 36 holes have
‘some to repository level, and many have been further

he salt overhang. The NRC concerns are strong in consid-
erse condition", This issue may preclude licensing of
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Oakwood. In addition, the proximity of potential Quaternary faul
dissolution, and the surface hydrology conditions are assessed

6.3.3 Conclusion

clude that Richton, Vacherie, Cypress Creek, and Oakwood have met the ,
NWTS requirements estab11shed as screening criteria,.and are acceptable”
further characterization. These same requirements wereg:

Keechi, and Rayburn's; therefore, they were elimin
program. Palestine was e1im1nated earlier.

Although Oakwood is deemed acceptabl:
the purposes of this report, it has serious:
with salt penetrating borings and nearby repo:
Cypress Creek also is assessed less favorable.”
deemed the more favorable of the four domes. Betwgs
assessed as the more favorable.

rtainties associated
ary faulting.

¢hton and Yacherie are
ise two, Richton is

This section descr1bes the un ‘8s involved in deciding rela-
AAAAA ' rs to which dome recommendation

sources:

y;cf experiments or observations to preciselv
0logic data without altering the rock system in the

s also arise from assumptions of which factors are more
nd from inadequate understanding of phenomena or

d or evaluated.

5ure the neéd,
cess. Uncert:

'tions being

background, testing the "correctness" of the choice of
nvolves an evaluation of how sensitive the choice is to the
ént in the formation used. Large uncertainties in the
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data, assumptions, or analyses used to evaluate each factor ma
unimportant, if the decision being made is insensitive to suc
Similarly, small uncertainties in the evaluation of some fact
significant, if the choice is sensitive to changes in dataﬂ
analyses used to evaluate those factors.

ftainties.
iay be quite
ions, or

Any analysis of uncertainty or sensitivity need £0 be pe
the context of the decision being supported by such ana1ys1s. The ar#
tocation step is made based on a "presumption” rather than a "demonstrat
of safety, and the choices are based on the relati '
alternative over another. At this step a dome i
able conditions or features are not found.
another if, other things being equal, it app
site performance criteria described in Secti
demonstration of safety and a finding of di
detailed site investigations are performed T

umed" safe if unaccep
is more favorable than

The analysis is approached in two ways
"uncertainty" question or the "sensitivity" questio

Is the decision sensitiyd

effect on the outcome.

Are the uncertainties sm

that make any
di fference to the decision

.=The 1arge uncertainties are
\ the outcome.

'recommendatz ; valid unless large uncertainty
swhich the degision is sensitive. The key ques-
ata or reasongiie weighting uncertainties that

Therefore,.t
remains regarding:
tion is: are th
could change tf

lysis

The uncert; . and sensitivities associated with each differenti-
at1ng factor are evatustadiin this section. The summary of the analysis per-
tions is presented in Table 6-23, Nondiffer-
ed in the analysis. By definition, a factor
ng because&ithe uncertainty ranges evaluated are overlapping
bas1s for d1fferent1at1on among domes. These nondiffer-

t1at1ng facto

 suitability data and analysis, however, provide no significantly

e evidence for any of the nondifferentiating factors at

#Hydrology, and environmental 1mpact provide insufficient

f urther study of the acceptable domes (Richton, Vacherie,
Cypress Creeki*and Oakwood). The uncertainties associated with licensing
issues are sufficient to cause Oakwood dome to appear much more unfavorable
than the other acceptable domes.
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TABLE 6-23. SUMMARY OF UNCERTAINTIES AND SENSITIVITIES IN SALT DOME RECOMMENDATION DECISIONS

Patuce of Uncertamty of
huny Uncertainty Necded Approximaie

Difterent, nge Dome Evaluation Uncertainty

Rcuommcndniun?‘ 1

Potential Effect on
Recommended Domes fur
Differentiating Factor

Depth 250 ft +20 ft Ne

1304(3) Yes
1 |0%(",

18nt ol host 10ch

te: (e mechanisms for Yes
tioning active

Dissolution of hosl
{Section ©.2.2.5)

Geochemical egime Noi estimated Nu

(Section 6.2.3.1)

Iy puthesized nea!
capable faulting |
2 million years ol

Quuitcraary faulting

Capability of oftse : Yes
{Scction 6.2.5.2) :

Trinity Riveq
deposits

Resources Decining petroleum No
{Section 6.2.6.1) production
Explosation history Presence of unrecotded Yes

{Section 6.2.6.2) borcholes

feasibility of engincered Not significant No
protection against probable

maximum tood

Surface hydeology
(Section 6.2.7.1)

Envirtonmental impact Impact prediction Not significant

{Scetion 6.2.9.1)

Air, waker, lund use conflict Displacement of residents Not estimated
{Sectiun 6.2.9.2)
Socivcconomic impact Alteration of wilitics, Not cstimated Yes

{Scuvion 6.2.10.1) services and inlrastructure

of town ot Richton

Nong, based on preseat data

Pussiblc, bul unlikely, that

Oah wood dome would be
larger than Cypress Creck dome
(tor +30%) and smaller than
Vacherie {(for -30%)

Dissolution at Richton, Vacherie,
Cypiess Creek, and Oakwood
domes could render these domes
lcss favorable

None, based on presenl data

Licensing issue could adversely
affect Oakwood dome Tavor ability

None, bascd on present data

gsing issuc could adversely
vod dome favorabitity

of Cypress
tn, changed
bascd on teasipiiity of extensive
ngincered fill ™

bascd on present Ja ;

Mitigative measure would need
be negotiated with local of lig
and affecicd residents of oWl
Richton

Muligative measure
be negotiated wi
and affecied resl
Richton :

(1) Coutd any rccommended dume lose favarability ? Or, could the uncertaintics cause any clininated domes to be rccommended? ' Yes' answers are diggussed in

Scotion b4,
(2) Collins, L. W., ¢t al, Quutcrnary taulting in Fust Teaas, Burcau ol toonomic Geotogy, Geologic Circular 80- ¢,
(1) Oukwoud.
(1) Cypiess Creeh, Riclion, and Vadrice,

961
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The uncertainties associated with the remaining factor
(lateral extent, Quaternary faulting, dissolution, exploration,
use conflict, and socioeconomic impact) require some discussi
recommendation (acceptance) of the four domes is considered

6.4.2.1 Lateral Extent

of domes is on the order of + 10 percent, for all
and Lampton domes estimations, which are + 30 an

amount of uncertainty is insufficient to consi
Vacherie less favorable than indicated by the.

repository level) were 10 percent high, pq
then Oakwood would be larger than Cypress Crea
of little importance because Qakwood dome has o
Quaternary faulting and extensive exploration histd
more significant and outweigh the possibility of relag
in dome size with Cypress Creek. If the size estimate
too high, Oakwood could possibly bg::

ranking of the four domes would

Similar evaluation of sTZi
is unlikely that any of the elimini
tory buffer zone area as the recom
dome sizes do not, therefore, provid
recommendations.

;,'1nt1es in estimated
thange the dome

6.4.2.2 Dissolut

Accept#
able for the
solutioning:g
strong enoug
of dissolution

vdomes Cy ess Creek, Oakwood and Vacherie are less favor-
Tution Fa than is Richton. The evidence suggesting dis-
«and Oakwood domes is not considered

¥ investigation, however. The presence
i n viewed against evidence that the

' stable over the past several tens to hundreds of

t of possible dissolutioning at these domes on
more thoroughly evaluated in the next stage of

'ng at Rayburn's dome is not the sole reason for recom-
n. The recommendation is based on size, depth, geo-
xploration history--less than favorable conditions that
press Creek or Vacherie--which combined to make

ikely choice for a repository.

ndwng its e11m+_

1ical regime,

ot present
.

ve uncertainties associated with other factors listed in
¢h Lampton and Keechi domes were rated less favorable or

eliminated® nsidered more important than uncertainties associated with
dissolutioni 1t Vacherie, Cypress Creek, and Oakwood domes. These three

domes should, therefore, remain candidates for the investigation.

Table 6-2
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6.4.2.3 Quaternary Faulting

Oakwood dome is the only remaining dome for which ar
exists relative to Quaternary faulting. This uncertainty i y the
existence of a Texas Bureau of Economic Geology report "Qua '
East Texas"(32) that postulates Quaternary faulting in ey
Oakwood and Keechi domes. Removal of the Quaternary fauf:
not cause Keechi dome to be considered acceptable;
insufficient size. Oakwood was not eliminated for t
study of the postulated structures and a "negative
to rank Oakwood dome over Richton, Cypress Creek
"positive finding" of Quaternary fault existenc
create extreme licensing uncertainties and eff&
further consideration.

Oakwood dome could
ly e};minate it from

6.4.2.4 Exploration History

Drilling or other exploratory activities a
at all domes considered in this eva1uation The quant¥ ¢
depth of drilling penetrations, af istence of exploratii dicumentation are
factors in this evaluation. Oak . known to have ba#h explored, more
extensively than the other thr omaes, and many of the penetra-
tions in and around the dome wer.i . 343 1ack of documentation
poses a potentially intractable 1 gé4ent at Richton,
Vacherie, and Cypress Creek domes. ° ' F¥hids lack of documenta-

to have occurred
proximity,

sideration, but it does cause Oakwood
able of the domes Judged acceptablie.
the lack of explor ,

could be dronped i
the relative impg

g'er 1mportance is assigned to
yicinity of Oakwood dome, Oakwood
'ty. No reasonable change in

. made that would cause Oakwood
, Vacherie, or Cypress Creek

commendation is supported by two considerations.
s associated with geo1ggic factors that contribute to

s¥dered more severe than uncertainties associated with
“or land use conflicts. For example, Keechi dome cannot
the conflicts and impacts at Richton may be amenable to
m1t1gat1on;; ftional 1nvestigat1on of Keechi dome may provide evidence to
indicate an increase in dome size at the repository horizon, but this would
still be insufficient to accommodate a 75,000 MTU repository even considering
uncertainties in size estimates. The impacts of locating a repository
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adjacent to Richton are not all negative and are amenable to mi

socioeconomic impact and land use conflict apparent at Richton dnsidered
less severe than:

e The lateral extent disadvantage at Lampton, Ra:
domes

® The exploration history disadvantages atiRayburn's and ODakwo
domes (see Table 6-22). -

Based on these considerations, Lampt yburn's, Keechi, and
Oakwood domes cannot be considered equal to F1ig chton dome.

Secondly, when Richton dome is coti
domes, the "less favorable" land use and so
Richton do not warrant changing the recommendati
Vacherie, and Oakwood domes at this phase of the ‘s¥
the other three, is either "acceptable"” or "more favé for all contain-
ment and isolation factors (Table _6-22). The uncertaint
dissolutioning at Vacherie, CypréssiCreek and Oakwood do
than the land use and socioecon 2 i
dome, because containment and ¥:
to s1te su1tab111ty than enviro

her recommended
racteristics at
1y Cypress Creek,

more severe
th Richton

factors. On the
dble 6-22) have no

“ socioeconomic and land
tainties associated with
rlap and do not provide a basis
périor to the others. Therefore,
available for continued study.

each of these four domes at least par
for recommending one as undisputab:

.4.3 Conclusion

Tie, Cypress Creek, and Oakwood domes should remain
further study.

"§jgnificant, but potentially resolvable, land

ek and Oakwood dome have containment, jsolation, and

‘,Onab1e changes in the importance of the differentiating
s could cause any of the four eliminated domes to be
idered acceptable based on present data.

The recommendation for continued study of four domes appears valid
but will be reassessed as new information for these domes becomes available in
subsequent exploration steps.
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6.5 CONSENSUS GROUP

This section describes the groups within ONWI whic
evaluating the appropriate data and formulating the recommé
Coast salt domes for further characterization. Also disc¢igse
actions- to date with other technical participants, peer graups
officials. :

harged with

6.5.1 Preliminary Evaluat

In August, 1979, a Gulf Coast Site Ew
formed by ONWI management. This group consis
personnel from Law Engineering Testing Comp
ect manager; Bechtel National, Inc., the GulF
ger; and Battelle's Pacific Northwest Laborato
field safety analyses. This group was given the )
the available data on the Gulf Coast salt domes and
arriving at a recommendation of a
subsequent characterization.

ee (SEC) was

atory project mana-
' is involved in far-

The Site Evaluation Coms
of 1979. In this period, site qu
related to the available data in

February, 1980. |
the Institute foxr “GiF

r51ty of Southern Mississippi, and the U.S.
ed in a three-day seminar on the Gulf Coast

. ev1ew Group, an ONNI peer review
posed recommendation process and the data then
) a1though not documented, appear to parallel
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6.5.2 Gulf Coast Salt Dome Evaluation Téam

In June, 1980, the general manager of ONWI created t
Salt Dome Evaluation Team to complete work started by the SE
the recommendations presented in this document. This sect
the group arrived at its recommendation and the compositig

6.5.2.1 Recommendation Process

It should be emphasized that this team dj
further investigate Richton, Vacherie, Cypress C
will decide which domes, if any, to study, aft
local officials and technica] peer review. H
spend several months (June to October, 198
data, (2) developing a step-by-step approac
recommend for further study, (3) defining the
suitability factors, (4) requesting new informat
the data base, (5) comparing dome favorabilities, an
lating the consequences of uncertain future events, bé
mendations reported here.

uation team did
*haracterization
which domes to

te of the various site
alyses to reinforce
va1uat1ng or postu-
ng the recom-

The group did not use
pol1-taking to decide the key 155
members individually assessed facty
conditions that were judged to enha
to perform as required by the perfo
ferences of opinion were raised and t
This lTed to a better understanding by ea
ious factors on both, ga-to-location:

J8n:..analysis, majority rule, or
‘ them. Rather, team

"g;identify features or

1d criteria. Many dif-
ebates were fully heard.
member of the effect of var-
mendation, and an eventua1 dome

) ’iab111ty determination is as
Wws, the resultiis a "group consensus" by the

eer--radioactive waste management-siting and technology
research management, engineering sciences, nuclear

1 Civil Engineer--radioactive waste repository and nuclear
siting;, reactor standards development, design, and licensing;
and &gnstruction of nuclear facilities.
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e ONWI Site Exploration Functional Area

Geologist--repository siting, geologic exploration an
zation of host rock media, mineralogy and petro]ogy
teaching and research.

Environmental and Radiological Health Engineer<:
environmental exploration and characterization, environmenta
analystis, radiation dose analysis, and applied health physics.

st--radioactive waste'
$tary facility siting, and
trial facilities.

Professional Geologist and Engineering Gg
repository and nuclear reactor siting,.mi
hydrologic and geotechnical studies fi

® NWTS Site Program Office

Professional Geologist--radioactive w
reactor siting, siting criteria developmen
analysis, and geologic teaching and research

tory and nuclear
3] 1c hazards

Professional Civil Engif
reactor siting, siting
-assessment, and geotec

adioactive waste re ‘tory and nuclear
lapment, environmental impact
farinuclear facilities.

¢ Other Key Staff

jdactive waste repository socio-
-mitigation analysis, public
;, rural and developmental

,,,,,,, rney--environmental adm1nistrat1ve nuclear

'tat1on assistant attorney general
part¥éipation workshops.

jctional Area--Computational and Systems Analyst--

pers are employees of the Battelle Office of Nuclear
jgultants, subcontractors, and other ONWI staff members

tions of the group by providing expert technical opinion
the recommendations are based.

ste Isolation
tpported the del

sndation document in its final form may include additional
ur recommended domes and will incorporate, as appropri-

J and concerns expressed during the review process. These
reviews w¥ ntribute to general acceptance of the recommendation or may
cause reevaliations to be made. If general consensus is obtained, DOE will
implement the decision by initiating further study of recommended domes in
consultation with the affected states and localities, as discussed in

Section 7.0.
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7.0 FUTURE PLANS

As outlined in DOE's ?tgtement of position for ;’
Rulemaking activity of the NRCI1), the activities that |

site out of four or five in several geologic media
be made for the nation's first repository.

Following a period of public review of:
nical reports that provide the basis for the
it is expected that there will be a period ¢
activities that will be conducted during th
investigations. It is anticipated that appti
assist in the preparation of these plans, as waj
techn1cal program. These activities will result

contained herein,
e technical
ttechnical

1dent1f1cat1on of organ1zat10ns that will have the lead:

.technical reports, ﬁ_

report which should be transmil e month affer the plans are
finalized and to the states for’ Tl hereafter.

It is already clear that &
the next phase of work and will be 7
developed. Among these activities ar
on a regional basis to prov1de the baseéd
can be compared, ang: : to the dom&
i ution and h

. are very important to
e plans that will be

drologic investigations, both
'ainst which site-specific data
question to more thoroughly
ingic stability. Core samples of

the stratigraphi
nature and qua {
important qu ) f rad1onucl1des due to these processes can he
addressed. ; dnfarm
of a microse nition of the structure of the domes
and the flanking: be obtained by additional seismic

surveys. Other ih 1ons to be conducted will be determined during the

equa] amagiy't of data on the domes that are acceptable, or
e act1v1t1es will be conducted for each of the domes.

The most significant questions at one dome are not
se for a second dome. It is also anticipated that
ing the next phase will allow a further narrowing of the
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U.S. Nuclear Regulatory Commission.

168

REFERENCES

1980.

In the Mat:

ulemakin PR- a;%tion 6 3
United S f

tates Department of Energy, DOE/NE 0007, Washington, D.C




09970

0

7 0

APPENDIX A. SALT DOME DATA SUMMARY

ta in this appendix will be updated as additional information is obtained in the next phase of investigations.
Vacherie, Cypress Creek, Lampton, Richton, Keechi, Oakwood,

Lo_qisiana Mississippi Mississippi Mississippi Texas Texas
4351 (133 m) 1163 fi (354 m)

1271 1L {387 m)
Surtace clevation over
dome 180 10 270 11
(551 82 m)

1020 11 (311 m) max.

2. Thickness
3. Lateral f.x1ent 230 ares (826 ha)
(with 80O ft butter zone) (See Figure A-10)

1. Geohydiology

1. Geohydiotogieal Regime,
Aquifer Characlerization

2. Hydrolugical Regime, -
Maodeling, Surtace:
Subsurtace

Clay 743 f:f2ag

Clay 190 f1 (58 m)
thick

Clay 5to 15 ft
thick

3. Geohydrolugical Regime, :
Shaftseal-Flow Rales {(1.51046m)
thick

Swamp over dome

Pussible saline anom-
mdy indicate

Topogiaphic depres:
aly, origin uaknown

4. Subsurtsce Dissolution
Rales sion Mmay indicate
some dissulution- dissolution
ng

L. Geochemistiy

1. Chemical Interaction of
Waste/Rock/Ground

1646 11 (502 m)

Surtaec clevation
over dome $90
e 370 11
(5810 113 m)

850 It (260 m)
500 acres (202 ha)

0%
9 Figure A-14)

Areca phase ddla indicates adequale retardation at all domes

Water '
Additional dalda to be oblained in next phase

2. Radionuclide Retardation

722 11 {220 m)
Surface vleva-
nan over dome
160 10 290 h
(49 1o 8% m)

1050 11 (320m)
min,

3760 acres
(4522 hy)

(Sec Figure
A-18)

Surface clevation
over dome 340
to 480 I

(104 10 146 m)
2260 11 (68Y m)

990 acres (401 ha)
{See Figure A-22)

Surface elevation
over dome 300
1o 550 ft
(92 10 168 m)

1780 f1 (543 m)

1940 acres (785 ha)

(See Figure A-26)

d to be oblained in next phase

ddld 10 be obtained i

be determined

Clay 150 ft
1, ‘46 m) thick

Clay 184 f1 (56 m)

thick

unknown

Possible saline anom-
aly . source and
consequences

Adequale dala for area phase; additional data 10 be obtained in next phasxe

=
=
&
P

[y
g
~

[-v

>
\'

{n]



APPENDIX A. SALT DOME DATA SUMMARY (Continued)
Vacherie, _ Cypress Creek, Lampton, Richton, Keechi, Oakwood,
Louisiana Mississippi Mississippi Mississippi Texas Texas "
- —_ e - -
, Iy
lL‘ 9‘
. X
{See Ligwe A-LD) {Suve Figure A-15) {Sce Figuie A-19) {See Figure A-23) {5ee Figure A-27) §
Sene,,
Ty low muoisture conltent; additional data to be obtained in next phase g
—
Lag)
Anulysis of? core indicates strength within previously observed limits 8
3. Rock Suengih. Deveiop- . : : . -]
. Additional ¢ vblained In next phase ~
mueni, Opuration and :
Closuse :
Vo feuonic bavisonnwnl
------ sdence of anomalous tectonic phenomena; ndl datd Lo be obtained in next phase
Nonc observed g bserved 1o Nune ubserved Possible Quaternary Passible Quaternary
10 date fault 14 mi lault 15 mi
¥
o

Jectonie Llement

2. Qualernary 1auhs

3. Qualteinary Igneous
Adtivily

Nune obsuived 10
dalv

4. Uphil, Subsidence

ntensity: VI

5. Scismici'y, Ground

VI

1.

Monon, Credible
Earihyuake

Human Rusources

Resourees

Powr hydrocarbon
putential
Closeness o surlace
represents opponu-
mity Jor exploration
ol salt and caprock,
also sand and lime-

stohe

Poor
Little hydrocarbon

{gas) production

3 active oil/gas wells
b uture porential poor

(See Vables Al

duction

Possibility of brin-
g oF underg ound

storagye

No by dr¢
production

Louw puteninil

for hydiocarbon

procuc hiun

rhon

mulative oil pro-
tion since 1958,

Some asphalti
vock and tarry
seepage; hile
COMMETLIL

0901

2330

9 0
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Vacherie,
Louisiana

g in
20040 and
000 11 (010 ¢
UL ) MS)

Cypress Creek,
Mississippi

6 Dorchmles 1o sl b

Paeen - ooa o
SAU00 =010 and
S MSE

Lampton,
Mississippi

DATYTIRNT T
S2000 1 -6
MsL

0 devp bormgs

Savep boriges i s nn S oan (8-ken) nadios

APPENDIX A. SALT DOME DATA SUMMARY (Continued)

Richton,

'Missisﬁippi

£ borings pene

e = 2000 0
(-0l m) MsIt
19 deepy bos s
iy g (K-l

o0 deep borg
i S (B-hm

$. Land Ownership, Privaie

Accuns

VIE Suilace Chie e s

b Surlicul Hy b Drained by Fouse
Sysivm Creeh
(Sec Figure A3
and A-5)

Central depression
surrounded by hilfs
(See Figure AYS)

2. Surtace Topogiaphic
Featue

*. MCICU(!)'H};ILJI e

Phenumena

Lounsiang

. Andustrial, Tomspor o,
Milivary Insiallation LHeus

in ared

small dirports,
some industigl Lomplexes,
nucledr faciiiesfactivilics

N ko) radius v

Prvale Pravae
. stne waldlibe

R TIRTIRTCNT TR T ERTISR

public i

Prsersee

Dr ained by Uppa ween

Little Crech ahd

Drained by Bashaway
Creek
(See Figures A-8
and A-9)

Depression (s

Coemtal depruessian Y
{Sev Figure A ;)

{See Figure AY)

wure A7)

i - Adequate dala for arca phase; sddiionaf data 1o be obtiined in neat phase - - - -

Mississippr small airports, Texas

military installation in arca
bacilities

small airports,
two chectrical gener,

Keechi,
Texas

b duep bonngs peoe-
ke Deyween
<2000 and - 3000 11
=010 and -9V 14 m)
Mst

HH bonings 10 3-an
(% k) radius

Privane

Minor drainage of
Keechi Creek
(See Figures A-24
and A 25)

20 burchates in"sah
beiween = 2000 and
3000 10 (<610 and
=914 m) MSY.

74 burcholes in Sam
(8-hm} radius

In addntion, 34
whipstocked pro-
ducing 77 hales in
sedimens below
the overhang

Puvare

€V

o

Lo

Drained by \ ot
Alligator Creek A

(See Figures A-28
and A-29)

Irregular ridge ol
low, tolling hills
{Sce Figuie A-29)




VI Denwg

Urhan Proxigt

A0 k)
1dis. on dorne

) Radiactive Waste 66 pur sonaemfy

Jranspor Lation Kisk

IX, Lavieonmental Protecion
Wild and seenic nive

1. Powential bnvionnenial
Saline Bayou

Impac s

20 An, Water, and Land BU% boirest with sonwe
i Use Conthets nlimbet harveshing

Some ariculture
and prazing

APPENDIX A.

Vacherie,
Louisiana

3. Normal and Latiese
Envionmenial Conditions

X.  Sucivctonomnic impadis
Grazing and wumber

1. Socual{Ecoommic
use aver donwe

Impdacts

Stohwys, 4 and 560
Lross dome
RK 2 mi (3 hm) eant

2, Jranspon tabian, Access,

Uulny

"
1

SALT DOME DATA SUMMARY (Continued)

6akwood,
_Texas

Richton, Keechi,
Texas

‘Mississ_ippi o ~

Lampton,
Mississippi _

Cypress Creek,
Missisippi

) 2.9 persons/sy ni
(Freesione County)

7.9 persons/sy mi
(L.eon County)

259 peisons/sg
Pakestine, 5 mi (8 km)
Muntalba, 2.5 mi

(4 km)

A2 pessonssy ni 139 peosons,

Columing, & ny
(10 km)
} 50 bidps. on donwe

1-E personis, sy

Columbus, 6 (10 kin) BT

Richion, on edge
ol dome

5 bldgs on donie

Wi, sy me:
Ritaville Couny)
y_mng, 3.8 nn

S personremyt 78 person-rem/yt 749 peison-iem yt

S0 persenemiys

Wild sy eme niver, None None None
Black ¢ Bayou,
1 (V.0 hm) east
30% furest and Grazing

AW Pruserve

Camp Sciby
Ruservation

Pichistoric site, T mi
(1.6 km) cast

o= eem Adequate datda for area phas; ddditional data

Two towns witlan,

AL and jlasing
S mi (8 hkm) :

Fown ol P00

YO Torest Military reservation Game Preserve

Soame L nung

SL hwy. 45 over dome 51t 1Ei} U.S5. hwyT79 over

U.S. Intersiate 20 St r1. 29 over dome’ St hwy 13 wohm
within 8 mi (13 km) RR 2.5 mi (4 km) iou (L8 km) RR 1 mi (1.6 km) KRR 4 dome
RE 2 0n {3 ki) west U.S. hwy. 98 within KK G me (10 km) RR 1 mi (1.6 km)
south

KK 3 v (8 hkm) nonih 4 mi (6.4 km)

"
it
"
ii
i

P-v

Ad0D 318YIIVAY 1S3g -
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