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Department of Energy 
National Waste Terminal 
Storage Program Office 
505 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, Oakwood 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 

P5 	consideration of additional facts and interpretations brought to light 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. 



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. 

Si  rely, 

O 

Neff 
ram Manager 

NWTS Program Office 
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Office of Nuclear 	isolatIon 

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

March 26, 1981 

Mr. J. O. 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 

cD  This letter accompanies a draft report entitled "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 vq1uns Qf the 
Area Environmental Characterization Report prepared by Bechtelk,l ,  e ,  s) an 0 
the four volumes of the Area Geologic Characterization Report0 ,  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 



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, 

ANALC4A1ak---- 

Neal E. Carter 
General Manager 

NEC/RBL:ne 

Attachment 

In Triplicate 

Enclosure 

R. B. Laughon 
Manager 
Site Exploration 
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Mail Address: P 0. Box 3965, 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, 

7zze_e,2‘1.114 

Neil A. Norman, P.E. 
Project Manager 
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115 7 3 



CA-,4 et-4 ,  

C. O. Durham 
Technical Director 
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(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. 0. 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 

/1 ".  
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D. E. Pauls, P.E. 
Project Manager 

DEP:COD:jfg 

cc: R. K. Henricks 
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C) 

ABSTRACT 

 

' .. 	. 
Results of the evaluation of data from area stud.. ......  ... Pmes of 

V  id ttcho the interior basins of the Gulf Coast region are presentkelong o-
g round information about salt domes, the site qualification . ualificatibil .  process .'40k#40 

	

collection and analysis methods; discussions of the geologic and env i 	. 
data obtained for the eight salt domes under investlOgion during area stii0CM, 
ies; and analysis of the data according to prees##Whed criteria. 

CD 

This report and supporting technical . .. .. „ .the basis for 
planning location studies at the,49mes to be further eVATOU4* Such studies 
involve all technical_ participagW 	the states and loCAttfes where the 

O 	recommend0 domes are located. 

The report was compilechfop.he 	 Energy (DOE) by 
........ 

the Office of Nuclear Waste Isolat'tACypNWI),..:440.** .  the Project Manage-
ment Division of Battelle Memorial I  *lute 	 Ohio. 

cable data are synthesized to differentiate amoACtkif domes. 

Three recommendations are presented.; g0.1 .  to el.Aitote one dome from 
further study because of a safety flaw; (2).c1,**:#.1iminatCtf :i..fee domes from fur-
ther study for failure to meet site perforiii*Ctri/teind (3) to continue 
further studies at the four domes assessed a ..................... meeting the site 
performance criteria. ... „, . 

.... 

. 	 . 



SUMMARY 

The U.S. Department of Energy's National Waste TeN041: .. ......... 
(NWTS) program was established in 1976 to develop and impTOMOCCOgem  for 
the permanent isolation of highly radioactive nuclear wd*tit• . 101$40Tlyities 
include providing the technology and facilities for pert*Oft isoTity6keghe 
concept being emphasized on an interim basis is disposal Tn deep uncle'' ' t ''' '' ''' 	. .... 
geologic repositories. 	 .. 

An early step is initiation of a proceW*Adentify and qualify 
potential repository sites in various types of .4000@ic formations. The site 
qualification process involves a series of inAttOingly more detailed studies 
of smaller geographic areas to obtain geolo -WAN envi000ital data for ......... 	t g, .... 
potential sites. Throughout the process„ :  ............... .......... analyzed and 
compared to predetermined technical and soa$000-_, . " ....... teria. 

One of the geologic media being conside4C4401t, specifically 
structural features designated as salt domes. Are4**Odip.s are complete for 
eight salt domes in the interior salt basins of the GettC04t region in the 
southeastern United States. Thq00:W? . Rayburn's and VaNWOomes in 
Louisiana; Cypress Creek, Lampt*400ARIOton domes in MitOlisippi; and 
Keechi, Oakwood, and Palestine  ........  

..
........... 

This report presents re* . 4rom .t***4400 of data obtained 
during area studies of the domes 4400plainsZ....: . : iiie #iqd used to apply these 
results to differentiate among the 46004 . TOCWaluation draws conclusions. 
Four of the eight domes are acceptabf4I4tAfther study. The other four 
domes are recommended for elimination 	... ' JOther consideration. 

Backgrounds .... ti  in AAtJ the site selection process 
being followed 	... :inn"'2`I8 Allow data werel*Ilected and analyzed (Section 
3.0), the origCOrthe':f e ast salt domet, and participants in the project 
(Section 4.01g4he factodE .. d to compare and differentiate among the domes 

cr are presentOCIAAectionAkL ........Ogre  evaluated according to 10 differen-
tiable factOOLTIL  ...... .................... extent of the host rock, Quater-
nary  ... ........... .. ... .. .. ............... surface hydrology, exploration nary faulting, 	.. 
history, environititre 	... Pact, land use conflicts, and socioeconomic impact. 
These factors are 440414000n terms of significance to site qualification, 

data ae441:009.n methods, and data adequacy. 

...„"odescriWthe evaluation process that resulted in the 
A44'OnmendatiOk460*nclusions of this document. The data for the 10 factors 

AMee discussed iii44* of how they help differentiate among the domes. Dome 
.J:110*,aluation is dekWtild in terms of acceptance (most favorable, more favor- •: 

, or less fav4 
•
te) or non-acceptance (elimination). 

approximately 1,000 square miles (2,590 square 



Palestine dome was eliminated from further study at ar .0  Wer time 
because of failure to meet minimum site performance criteria.44*nce of 
prior dissolution at Palestine casts doubt on its integrity 	*tepository. 

The conclusions of this report, as presented i 

• Elimination from further studies is recommendtit for thrAii.: 	:: 
Keechi, Lampton, and Rayburn's. 	El imination is recommend  ''  „:.::.: ............. .. 
Keechi principally because of inadequatCAinimum depth and s .'it'ililgi i , 
for Lampton because of inadequate size': ' id 	use conflict, . a' . ::ff.TY 
for Rayburn's because of inadequate,006m depth and size, 
resource potential, and dissolutiq0449.incertOnties. 

., ...... •.•••••••:•.— 
• Four domes are acceptable for . 	studyafaehton, Vacherie, 

Cypress Creek, and Oakwood. TiiCINirit,,recoit*iiifed domes are 
CV 

	

	 described in the evaluation repditIV44ettiti:iiiore acceptable in 
meeting the site performance criteria ...........r........  four eliminated 

14e, 	 domes. 

• Of the four acceptable,, :  domes, two (Richton 	...... . Agierie) are 
O 	 assessed as being fAtit ... 	Richton i's ass;;;0 1.1.as being more ..... 

..... 	
... .......... -  .... ... 

The four recommended do6Wgwhi 	.. ........................... favorable in 
terms of the site performance crit07*than tfi0Ci00010ated, have several 
less favorable characteristics to WONesti g40* iii more detail at the 
location study phase. The four domei- ,.::* 	Q ..... of most to least favorable, 
are listed below. 

.  ............ 	. 
• Richt0P,, 	,,considered most favorable because its size would 

allq#44114V00.0Ter zone bet46C'the repository and surrounding 
strAWit iS400tially less fOiorable because of land use and ...... 

#ketonomic . ....  
............................ , 

.. 4,v.:but is ranked as less favorable than 
...... ...a ttie ."af``t'#i00 .1 uncertainties related to potential 

salf4i .... .... 	*On and surface water. 

..... 	 CiC  .....e is acceptable but questions remain about disso- 
rNOW#4.1tg r , geochemical regime, and resource potential. ......  _ 

aCyio ....clome is kceptable in the context of this evaluation but 
is'OAikhered least favorable because of its resource potential, 
signifg* petroleum exploration, nearby Quaternary faulting, 
surfagOi;idrology, and potential dissolution. It is anticipated 
that the #xploration history and Quaternary faulting concerns will 
be 	 1 1 4able licensing issues and, ultimately, Oakwood may prove 

n 	en able.  

favorable. 

O 

r•) 

O 

iv 



After a period for public review and comment, this 	 ,,,, report 
and the supporting technical reports referenced will provide,1:0C.basis for 
planning the next step--location studies--in the site qual : 04,409n process in 
the Gulf Coast region. With input from and the assistanct0F0pOpriate 
state and local officials and technical participants, a:T.:00 -0iiiik14 .00.4.,, plan 
will be prepared, schedules will be established for eatk .......................... 
necessary technical reports will be identified, as described in Seat :0 ... 

(v) 



FOREWORD 

The National Waste Terminal Storage (NWTS) prowl ... .. 	......... . Ashed in 
1976 by the Department of Energy's (DOE) predecessor age0,6 .- the' .............. 
Research and Development Administration (ERDA), to develdtVthe techiiii3W4R0 
provide the facilities for the safe, environmentally acceptable, 	 ... 
disposal of high-level nuclear waste (HLW). This ilktudes spent fuel 
blies from commercial power reactors and the tran4 .............. .... nuclear waste (TR 
for which the federal government is responsible.::Agthough alternative con-
cepts are being investigated (e.g., subseabed, :0000a1), the interim strategy 
and principal emphasis are currently focused ii:i*tisposal . , 14:t..Ahese wastes by 
emplacement in mined repositories located j.ittAii0, stagif:\leologic formations. 
The NWTS program is directed toward providi ........................... the first 
licensed, fully operational geologic reposit6 ..... 	 lie 1997 to 2006 time 
period. 

1;7* 

	

	 Management responsibility for al I DOE 	........s is assigned to 
the Assistant Secretary for Nuclear .. Energy (ASNE), who . i*Ott$, I,to the DOE re, 	Under Secretary and Secretary . :410.0.0:\Ai.liE, the Office or t.Wear Waste Man- 
agement is responsible for exet401014,ft , :#.ro managing alf"•aspects of the 
national nuclear waste managemOtl.#0.404kAitI.W.p.2.  the NWTS effort. Re-
sponsibility for the day-to-day a4414streiti*fAit. .::ty*NTS program within the 
guidelines established by the OffiWkitit Nucle,040.44.thagement resides with 
several DOE field offices. Work *k'\'00tled .soitoy appropriately qualified DOE 
prime contractors and their subcontra#0.4, :ffiWare selected and monitored by 
the field offices in accordance with tiA.C:Otfit  of Nuclear Waste Management 

O 	 approved program plan.41i ,j ,Achedules, and • 	More than 2,000 highly 
skilled profession* ''''' • ' 	' re involved ":°#t;tte execution of the NWTS program. 

Po) 
The N 	 rogram ''''' '' '' ' be carried 	five sequential activities: 

'''''' 

technology deiii .19 inent, ehtt*ring development, construction, operations, and 
decommissionyfr ' 

The 1. :  ' . ..  ...... 	 ... Under way, focuses on identifying 
potential repast* ...  Tips, , using the systems approach, and developing the 
technologies and Me00.41.0gies necessary to design, construct, license, 
opergce,*..,. ...... . safely dii0ksjon repositories in a way that will assure the 
wOktf*:"erl.\\tii.04.1n  i sol a 	`: pri the biosphere. 

Thritiii0041:the rep.  ''''''''' siting and construction process, ... 
.   ortunities a .ok*Avided for public and peer review and comment. DOE 

al\\.'i'l*aintains an opekle,Ormation program for nuclear waste management activities 
.. RA.t.'.41;:is committed 44.VIIpolicy of consultation and concurrence with state and 

.. 	................... .1\0tOrmation is provided to both technical and nontechnical 
... . ..... 

. 	 ........ 	 . 
#0:1**0 to gosfii.*. ental officials through briefings, conferences, public 

the.:\:44.4'emination of printed material. Additional opportunities 
for p614K1\10.1.0444.11  occur at public hearings and reviews that are part of 
the 1 i ce•64\ ...  process. 



The second activity (engineering development) of the .„ ,, .. , 	 program 
will gradually -be initiated as more detailed information about. 	sites 
becomes available. 

During the technology development activity, thC . ,.t 	. .. :N 
program is.being uLcomplished by three coordinated proS#Ci*emeiiiitn the 
Office of Nuclear taste Isolation (ONWI), (2) the Basalfiiaste IsofitiW4 
Project (BWIP), and (3) the Nevada Nuclear Waste Storage Investigatio 
(NNWSI). Each of these elements is conducting worCpp the general areailtiZ1: 
site evaluation and technology development, fac9I9Uktesign, and field teSt0' .  
specific to certain geologic systems. In addiqOtGANWI, the lead NWTS 
contractor, has program oversight responsibil10Wand isaccountable for 
developing the criteria and technology whick4tegenertCWthe design and 
safety assessment of geologic repositories4Abo conc40401 designs, based on 
a hypothetical generic site, have been deve iop ..( jorAt: .. ' . itories in salt, one 
for disposal of reprocessed high-level waste'':ai ;C'ue.......Cher for spent fuel. A 
conceptual design for a repository in basalt 	

. 
. 	 . repared.) 

Ul 	 . 	
.. 

In the evaluation of potential repository Sif*WIRMIP is investigat-
ing basalt formations underlyingDOE's Hanford Reservat*OhiANWSI is investi-
gating several different media . ,.: it4Wpally tuff, a nattAWsintered 
volcanic ash) underlying DoP*14itAVIOtwe (NTs), and tINWI is evaluating 

O 	 other geologic formations withTCOW'0004*014.0ted States. The ONWI sit- 
ing investigations, which had b60045torf6t: .. 	 the potential of 
domes and bedded salt, have been .expat ed to 	.... . areas of granitic and 
other geologic systems. 

Four documents provide policy guidance in the 

(1)ROilifiMresidentb,:nteragency Review Group on 
:(u fear Waste`:' Anagement (1Report)ll) 

Generitilmy9Rmental Impact Statement, Management of  
V:::,CtiOnercialW:00104tOdAitrioactive  Wastes (FEIS  )( 2 )  

( 3 ) 	'.. ,04:4ke Technical' Plan for Mined Geologic Disposal of  
RadfbAttlip:„Waste (ESTP)( 3 ) 

,„ .. ...„ ... .. .... ............................. .. 

•  ; ...  

.. 
PrOidObt...Carter's Policy Statement on the  Implementation ..

ve National Radioactive Waste Management  
m which'"Was sent to the Congress on February 12, 

tion and planning 0,0.e.,,NWTS  program: 

.••••-•:••••••:•• 
.••••••: .• ••• •, ...• 

Both thC,:.: Report and the FEIS evaluate alternative waste disposal 
.:Ases and coca:... . that mined geologic disposal will be the earliest one 

.................... 	 recommends that near-term program activities should 
be -2.040440 .40ie tentative assumption that the first disposal facilities 
will -W4014fpositories. The FEIS provides a detailed evaluation of ten 
alternate 	for waste disposal and concludes that the technology for 
emplacemene,.Wradioactive wastes in geologic formations can likely be de-
veloped and applied with minimal environmental consequences. The ESTP, which 



• •• • •• •... . .. .. .... . . 

is the product of a cooperative effort by DOE and the U.S. G0100Cal Survey 
(USGS), furnishes detailed programmatic guidance for implem00000 research 
addressing specific earth science issues associated with .  I::  '' .waste 
disposal.

'  
*** 

* 
Measurements in this report are given in both"*fric an  ... 

equivalents. Metric units are given, according to federal policy, ri*S*, , 
multidiscipline and international considerations. .. ;:conversion factors , 
listed in Appendix B. A glossary is also provid0A4Appendix D. 
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1.0 INTRODUCTION 

This introduction discusses the purpose and or . Altati60  ... vs 
document which evaluates Gulf Coast salt domes for detafTid locatioA 
characterization. 

1.1 PURPOSE OF DOCAir 

This document presents the data,4 fq . gtion:„ .444vmethodology used to 
evaluate the eight Gulf Coast salt domes be #Y 	as possible 
nuclear waste repository sites. From those ef144104 .0 ., four domes are 
identified as acceptable and recommended for contOWSpn. Of these four, 
two are assessed as more favorable for additional  qualify for a 
candidate repository site  Geologic and environmentaT4f0Cactivities have 
been carried out  If a site is..::11001Cs.uitable in the neW0.* of the 

C>  investigative process, it wilOW**004,for possible us4T4ir "banked"*. 
Later, this banked dome site iii)t)*****Atisl compared to other similarly 
banked sites in bedded salt.and400. ge6t00440441timately leading to 
selection of a site or sites for' *sing  ... ..... .4WWaste repository(ies). . 

The document also describe ....  ..... p....Ajbat are eliminated from 
consideration. These domes exhibit  ... jttics that cause a lack of 
reasonable assurance. ... concerning their . 44#00bility as repository sites or are 
perceived to pose  diffit,411#.5. 

••••••......... 
•••' " ........ 
" •'• 

rf) 

cD 
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2.0 NWTS SITE SELECTION PROCESS 

This section describes how site characterization,  ....  .... . 
geologic system selected as a waste repository will need40*comM440** . 
system of man-made engineered barriers consisting of the ..... packi*Z ....  .. 
repository facilities, and the sealing of all openings. The salt dometg 
recommended for further investigation must have a hisk.likelihood of meeti4TO: 
performance and functional requirements imposed on . .:04eleventual  site and tWg'::: 

current policy of consultation and concurrence*W state and local officials.
isolation system, and the recommendation needs tol Cifh accord with the 

The evaluations made in this docunio.ii56a st .plithe national site 
;;;:..  - 

characterization and selection process. Ba ...u.......0....l.....*  uations to 
date, the salt domes that are acceptable and'  Pi,Oite the highest 
likelihood of safely isolating the waste, consf .§04C40 the requirements 
discussed in this section, are recommended for sui*440:4etailed studies 
leading to site banking. •••••  ....... 

Conceptually, in the NWTS ptm thC*0, o ,e7r epos i tory i s vi ewed 
as a waste isolation system made up dkOtgeAr*Otionally distinct but inter-
acting subsystems which provide multipfC060rand man-made barriers to the 
release of the contained •  into the ........ re. These subsystems are the 
waste package, the rt' ............  and the site ''' '' 4gures 2-1 and 2-2). 

The wa$A ...  '6kage,S ystem is an important part of the overall waste 
disposal syst00,Nring th#1pository operitional phase, the waste package 
provides safP.*qfainment offfli.kmWe material during the handling and 
emplacement **41.pris antii.#90****Ahat the waste can be safely retrieved 
from the repostt05..t.ii\VA**iikkrniNtOig  the time there is fission product 

Cr- 

 

 decay (400 to 601)400104e waste ..package provides containment for those 
highly radioactive t#404, Beyond the thermal period, the waste package 
works A!. junction  .........y and the particular site subsystems to 
proyAM01004#17p .. waste 1•0104pn. The waste package includes the waste form 
40PAWAAM*.of engfeite0 barriers consisting of a filler material (in 
....•...e of lit6t4tigl), a can'i'ster and one or more layers of protective 

: ;„trials seleCOOkminimize interactions among the waste, the host rock, 
..  any ground wat?r;:'`t#iat might enter the repository. 

The reposlAw:  subsystem (Figure 2-3) is much like a conventional 
.... structures, which permit access to the under-

groU644001:1tia*V4Wenhance waste containment, and natural barriers such as 
the lotATAO#A*W . to provide containment and isolation after closure. The 
design, CO*0**4bn, and operation of the repository will be carried out in a 
manner that`#*ves the desirable containment and isolation capabilities of 
the particular s ite. 



Surface Facilities 
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Surface facilities will provide for waste receipt, pre* **On of the 
waste for emplacement, and transfer of the waste to the undervi#WWworkings. 
The surface facilities will be similar to those that have bee ': 4 to handle 
radioactive materials over the past several decades, as welk04011p.dustrial 
mining facili ties, for which considerable engineering exp~giei*Ots,, The 
surface facilities will be required throughout the oper40401 
repository. 

.... 	_ 
Repository facilities at depth will include: 14receiving area fOiffAl,,,, 

waste packages lowered down the shafts; transfer ye** to move the wasf*$ZP 
packages to the disposal area and into the empla000Wholes; and equipment 
emplace auxiliary barriers, backfill, and otner.:4hfffding as may be required. 

The site subsystem includes naturalA0t •ers 04kikovide for waste 
containment and isolation. These barriers' 	r#00bclides from 
reaching man in unacceptable quantities, as 	• • 'ection 2.2.2.3. 

'111  

2.2 REQUIREMENTS OF WASTE ISOLATION 

ct 	i yes
. ....... ....... 

ff  
_ 
:ebj  . yfie  

.'''":'•::;:;.""viil':':::•:::!::::::: . ,... 

Pending the issuance of NRt , ... ,  ;;;1;;;Z;regulations, DOE has 
defined i sgven specific general perfo*SW000ives for the waste isolation 
system.0) These proposed objectives tOg • '4nd environmentally accept- 

c7, 	able disposal are as fo• l9ws: 

V; 	_ ________  

initit.icement**dbevirtualtycomplete during the period when 

--......._ ---__. 

cp 	radi*Wifandtherg aredominated by fission product decay.  

-.1:-.............. 
':-.iii ,,.11:::-.1, i, 

C 	

..•"••" .................... ---___ 
 

An 404t.lof contAiriMOWOWItatLbe —a --radual • rocess which results in 

 ,- ,- 
Objecti a§IWOntainmentwiWn the immediate vicinity of  

clt• 't 	1.,:::.4ractIli.01,T, :.: W 14**ntory release rates extending over  
. „,.... 1.  ....  1:4.  . '',". . catastro•hic losses of containment 

.. , . Atriment  meanS'confining the radioactive wastes within 
_ 

(44 bed boundaries, within the waste package. .... H 

-.................. - 	............... 
Objective2Disposal systems should provide reasonable assurance ..., 	 .  ir 

.1,tliat waste..' 	be isolated from the accessible environment for a 

	

.•:::::::::, 11 .. : .. 	: w A a . -....„1 
---- ..  _ luu ....:: 44.1east 10,000 years with no prediction of significant  .. ...-..1,  ...... 

	

-::::.E 	b, 	i: 	1:.. 
...ea4s,C.; , 1 isolation beyond that time  

the context of this objective: 

............ 	
• • ..... 

2.2.1 Gen e'4: 

• • ••• •• .....•• .• . 
••••• 	••• •••• 

..••• • 



8 

(a) Reasonable assurance means that the preponderbf 
avail-able technical evidence as interpreteCWOjective 
experts in the field supports the concluSOW40Awn. .. . 

(b) Wastes will be considered to be isolatOdEfh:  7  ....  
radiological consequences to the publiC*ie to ti*Lqhcts 
of any reasonably foreseeable events oh"processes''OiCit.- , . 
dicted to be within the range of variations experienced 	.. 
background radiation. Releases . OAkconsequences of aH),.f#0011 ,  
millirem to a few tens of mil lit*.ti:e'r year would be con0::;ET 
dered acceptable provided that 0#,YALARA (as low as reason 
ably achievable) standard fq'tE: ... '-made .systems is met. 

Objective 3. Risks during the opeMiiia 	 4Ti5f waste disposal 
systems should not be greater than th6t4CO.   4e' .  for other nuctiF 
fuel cycle facilities. Appropriate regb1A0Prequirements estab-

P5 	 fished for other fuel cycle facilities of 'a.:::€: 	.nature should be  

NT 	met. 

In the context of 	... .. gctive: 

O 	
....... 

(a) Operational 	. . 	of ogi cal risks either 
to members of 	.. A01 	..  TV personnel. 

(b) Appropriate regulak .  : i ,reqd140int§'.:refer to safety stan-
dards which are dee'Uokf:04tiiiiilar quantities of radioac-
tive materials and/Ot.'140#04S subject to similar potential 
mp 	 ure and 4WW can , with little  or no modi fica- 

	

.S.1.*10i*Plied to a 	 waste disposal facility. he5 

O 

O 

Cr% 

bi e 	The 	°mental impacts associated with waste dis- 
sh0.6,44',glit:.igated to the extent reasonably 

achfek40714 , . 

In f  t*(t of this objective: 

.. 110 the ex 4 . 4tasonably achievable means that which is shown to  
. ',.feasonabTC400$jdering the costs and benefits associated with 

al mi ti4Ofve measures and reasonable alternative courses 
tiOAjpn in accordance with requirements set forth by the 
NatftiOt Environmental Policy Act (NEPA) of 1969 and the Council 
of El**Onmental Quality (CEQ). 

The 	waste disposal system 	design and 	the analytical 
to cive . :-.d  and demonstrate system effectiveness should  

ccn=rvative 	compensate for rt, sidual design,  
oPer4t7Wel , and lonvl-term predictive. ,incertainties of  nutential 
importance to system effectiveness, and should  provide reasonab e  
assurance  that rDgu!itry stan ,"ards will he met, 
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otherwise provide large margins of s 	g 

In the context of this objective: 

(a) Conservatism means taking a course of acttik:l'i;design, 

adverse consequences, underestimate mi 
an a ysi s or operation which would tend .p0  #. ate 

undesirable outcomes. 

(b) Conservative measures might inclugIC 

(i) A careful stepwi se apprAliiW6 design and operation`  

(i i) Multiple   con t a I nment

.0

,4

.

-.i..7ei s  o 1 at 00  i. , ,ba rr i ers  with 
sufficient indeper4 	04001 effectiveness 
to assure compli an.e : . 40 

 
 . .310. 1; . : jiate radiation 

 fii standards over the........... --  ''' 44ible failures 

(iii) Design and operating :17..ii  .. lch safely limit the 
effects of system uncertai** 	. ..... •, ••,,,,,,,, 

.... 
Objective 6. Waste 	. 	............... for fiiiilementation 
should be based upon 	 .............. that can be implemented 
within a reasonable pericittit 	 :: .depend upon scientific  
breakthrou hs, should be :110.4:Ao be asUtiAitolditl current capabili- 
ties, and shou d not require' VVve  n444t*ii . 	or survei ance for  
unreasonable times into the ' e R .  

................. 
Objective .7.4140Wdisposal con :00 :,,selected for implementation 
should WI 40 ............. the 	-.1ttle nuclear industr and o the 
reso ut14W,b 	1 ue -cyc e o(Weactor-design issues and shou d  
be cot able wit4qational policies*. 

... 

es and Criteria 

impl eitiO :4  Ap_ of the NWTS program, the DOE waste isolation 
syspWw1104ce objediliWNst discussed are implemented in formal per-
f00400# 40Cr4Ottonal cr1't4tWthat are applied in the planning, execution, 
AWAVal uatidKj\ - # 	prograreictivities. These criteria are presented in the 

.. gq00WTS- 33  sellidocuments. DOE/NWTS-33(1), General Program Policies and  
Ji1gOiteria, is intei0Cto provide direction for all NWTS efforts by (1) 

grmiAv. .. ibing the prott4es objectives and key baseline requirements (policies) 
. 	„: 	establishW ...... 'neral performance criteria for the waste isolation .. 	 ... ..... .. 

general 	criteria for the components (the waste package, 
repOW ... 	 of the system. These two points are discussed in the 
fo11ow1ti9........ 	. 

•• 
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2.2.2.1 Program Policies  

The ground rules in effect during the decision proce'art identified 
from the requirements imposed by national, regulatory, or ocip:040;  Ground 
rules are needed because the policy environment in which t..**-ettit4ik„ar e 
made affect which sites are eventually qualified and selg40: It,.4EtitOtAnd 
rule changes, the effect on the decision process can be evahiated in ' 
straightforward manner. 

as applied to 
Gulf Coast salt domes. 

 
The policy statements that form the ground '''' '''''' are restated here ,  

from DOE/NWTS-33(1) and followed by their specifACAtililicability to the 
area-to-location decision step, the subject of 	'  

Waste Accommodation. Repositories, 	'''''' '''' 	 ''''''''' or collec- 
tively, ti vely, shal 1 be capable of receivin g and di spbsItIT:5y.: '''''' commercial and  
defense high-level and transuranic (TRU) wastes 	' manner regardless of  
the size of the nuclear industry and of the resolutiiiit; ific fuel cycle  
or reactor desig_n issues. For design purposes, these W0t0.tpall be assumed  
to be transported to the repositqt.tly::r.ail and truck. 

0 	 The domes being considirf4:44:'04f..t..„  size. It is probable that 
no one dome will be capable of a0406datlii*C0 .0.4,0y.;,.for all the waste. A 
suitable dome together with di spos .A.V.*es in ' :600,\\*.T.0 and regions, how-
ever, would provide the capacity foi;'464Pver   :40*.:''efi*:1,:lii•Uc 1 ea r industry may 
evolve. The domes evaluated and select ,. '''''' hp.i41*115e large enough to accom- 

es 	modate a significant portion of the waste.'  • • ' ' '' ''generated. 
........- 	.. .. 	... 	.... 

InstitutioialAWUtietal Accer.;:tty. The NWTS program will be 

__......... __ ...... 

conducted in a matIt1;kr that-WytC promote insfft.iitional and societal participa-C 	 .,, ... al 	, ...,c... 

tion and acce of theW.44tam plans and -activities. 
Cr .. 	..... 

0% 	 In Si.f..: : ::t.... 4....t....4:qn al and`       a 13:1\.00#41g#AP.0.c i pa t i on is possible throughout the 
NWTS program, *40§k,pglitiOcttnigi* 

 
 activities,  state and local govern- 

ment involvement;::**tOsOew, and various steps in the licensing process. 
DOE's site charactet#009.  ' activities in the Gulf Coast region have provided 
and will. '' c.9n.tinue to 'attfACORportunities for participation, through briefings 
of ppti.tfC.OtRjAl  s and'00,:jhodi a representatives, regular di stribution of 
tOKk.itiiii;V4010a1 inforii400, public forums, and submission of technical 
c ..**tt'S for r'iii**,.:01d c ommeri'E' ' This document itself is being distributed for 

,,:,:400, governmerit00,:04 p    	review. --_......public  
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Technical Conservatism. A policy of technical conservat.hall be  
applied throughout the NWTS program. 

The mined geologic disposal system design and the Aiii: 1yti 	methods 
used to develop and demonstrate system effectiveness shoult0001111'eotly 
conservative to compensate for residual design, operatio0Wind .1410#0 
predictive uncertainties of potential importance to systeiCefective40440. . 
should provide reasonable assurance that regulatory standards will be"ii ''' 'N& ; ,. 

reasonable assurance about the isolation effect0;:: uncertainty about that 

The decision procedure identifies and eval040 factors for each 41V '' 
that are important to isolation effectiveness. ***there was a lack of 	' ':..:i.  

site increased. For conservatism, locations  000itely pr4grred show evi- 
dence of long-term dome and regional stabilt*Itructur*Oftlicity, unat-
tractive resource potential, and easily res***geolo '4E' environmental 
features. 

D  Multiple, Regional Repositories. T::::1ishall develop  
multi •le repositories addressin' regional consideration ''''' fiAIures of the 

T7  re ositories shall be standardize Aci.ttle  extent pr'actLltAp . faci itate  

fb.  sa e and economics repository .0410.0g0   •;•:- 

ca - 	 • This document describesIOANgeT0.T!a:  '' . ,v:being used to identify ' , ' 
and characterize a location for a400tory WIWOilttoast salt dome 
region. Repository features that be400CstangtOW45011 likely have little 
effect on the decision process used or ''' 	If '  '''''' .endations that will be made. 

Risk to FutlifilI0Outions. ...TL;i42sal of radioactive wastes shall  

.••••,.... 

C)  v:,.....  ' 	

..:;•:•:......:,...
.;.,,•..,,•......:;,.. , ••••••....... 	

.... 

. 	

•••••• ............ —,;,.. 
P,  be conducted in aji$ .4110e00tAimits potentWrisk to future generations to  

the extent reasoW4W-aehli1A14.  t.:1, • 

cD  T 	geologic g o ogiOgtpo.sa ' 1 system should provide reasonable assur- 
'' .:[:........;:. e  

ance that waiA*64W be 10AtOCtlit, , accessible environment for a period 

,-,-. 

Cr• 	of at least lft0.00tars '''' - '' , ''''' 1::...... _  . 1 able significant decreases in isola- 
tion 	

''' , ...... ...— 
tion beyond that ....' -2.111W.  .... ,-. 

. ,,TP1.5poliC;:§4:; ... net requires that factors important to the perfor-
- ...... 

manc.gbeW4.444 for long-term isolation integrity against 

, ..... 6  

f#0:014046440dibly 644001cted to act on the site for periods signifi- 
9k''' 'In eiaitC#40,000 yWs. Evidence used in dome characterization to 

j4140Pbrt predicf*Cpf both the force-producing phenomena and isolation 
S1ttegrity will ge4tgly be based on the geologic record as interpreted by 

':-Miii1j7qualified sci*WkOts. 
."1:.','::::.,.  - ---- 

ce 

............... — ........ 

Utilization. The safe disposal and isolation of 
radioaitArAigli;;1 be achieved in a manner that provides effe-aI7e--  
utilizatfo6Wecocomic resources. 

.• • 
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Safe placement of a repository in a salt dome may, it*Jbe an ef-
fective use of that economic resource. Much of the large amAtiiitgOf salt that 
is mined can he made available for distribution or use  S a :.}t ;̀ rieties that would 
be easily accessible to conventional salt mining are lessA#MOOkthan those 
less accessible for economical salt recovery. Salt dome$A0010#6fttle 
evidenceepotentialforoilorgasprooctionarepreitid ich . 
evidence indicates have economically recoverable reservesk 

Use of Near-TerM Technology. The minedA01Wilic disposal system  
shall be developed based upon a level of techn4*that can he implemented . 
within a reasonable period of time, shall not.A . id upon,.scientific break-
throughs, shall he able to he assessed with.Attkiit caps JAties and sha  not  
require active maintenance or surveillance5T6Ernreaso0 **lengths of time  
into the future.  

The methods of data collection and cid -  „: haracterization are 
based on current scientific knowledge. Old explgi*IWtechniques are being 
refined and new ones are being developed with currentAtOledge. This deci-
sion step was accomplished with gAploration and charatet '''tion techniques Nr. 
currently available. 

C)  2.2.2.2 Performance Criteria  

Performance criteria for 104._erri*  fl .ation have heen defined 
for use in the NWTS program as descrI*41f09;44i4ral Program Policies and Cri-
teria, DOE/NwTS-33(1). These criteri4G*040 ' met by any nuclear waste dis-

CD  Dr77 system to ach.teVie goals of c6 400ent  and isolation of nuclear 
waste in a safe a  '"  ' '''' Iii 4rtentally acceliWg manner. ''' '''''  

The g#001 berf000ce criteria  the requirements placed on the 
mined geologt0Oposal srst  as a whole. These requirements must he satis- 

CD 

 

 fied to as *44.Cceotahle40#44Ary. ''' development and oneration of the system. 
These requI4I, whi,4100404#000it of program policies, are discussed 

CP. 

 

 below. In id00.1..9.04iWifAMOs, either safety or environmental factors 
may he used to 4404W5r  defer further consideration of a given dome. 
Domes that are ideAfI00, :as viable candidates are compared using both the 
safety4p01,Anyironmeh4144tors, with safety considerations judged more 

p'd1 cues.  

System  Limits--Safety. The mined geologic disposal 
stem  shall meet4tkaPplicable standards and shall contain and isolate 

T4Wdioactive  wastetthe extent necessary to assure that releases of radio- 
to the 1440,ere do not result in an unacceptably high incremental  

110aWin doseCttOndividuals and to the general population. 

'  the operating phase of the mined geologic disposal sys- 
tem shoiAkfileast equal to that required for other nuclear fuel cycle fa-
cilities opriate regulatory requirements established for other fuel 
cycle facilities of a like nature should he met. 
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The salt dome decision process is currently proceedin„ „ . out stan-
dards promulgated by the NRC and EPA. Therefore, the NWTS p*40is using 
the qualification criteria discussed in Table 2-1 in evaluati001-4hether a 
potential dome adequately provides for the safe disposal qt•At-041*tive  waste. 

... , 
• • • • • ....... 	 . 	.... 

The determination of whether the potential doSeC OesenteM1C‘dome 
repository are unacceptably high will be based upon a cdtitiarison tif140ellts 
in dose received from fluctuations in natural background radiation ariOhtlT iai , 
doses received from exposure to natural bodies of  yt*Iium ore. These tWii*Oe, .. 
parisons will lend perspective to the hazard imp, ...... .4hould a repository 6 .4q, 
located in a salt dome. 	 .. . 

The dose received from natural back4f040 radiWOR varies with loca-
tion in the United States and over time Ti ?tent ofAtii variation can he 
used as a comparison to the dose expected1q0000te: .......... Vtories to .fudge 
whether the dose is acceptable. 

---__,_ 
The comparison to doses received from ex' 	 .... ,  9 uranium ore hodies 

45O 	 is pertinent in that the uranium must he removed frWtWqe body to create 
cr 	the waste and is then being replged in the ground in 011ffkr?nt form and 

location. Had the uranium 	 .1 it 	the ore hod4i4guld have con- 
tinued to impose a certain dosiCiOtki014c.. Therefore, 1.6 evaluating the 
performance of a repository, t**100:.::::t00:4404vo.e  repository could he com- 

C 	pared to that imposed by an ore404iVmhi .0 .. ":* ... 	 ....... .... , ,amount of uranium 
necessary to produce all the wastili66We repoia ...... 

•  
Environmental Requirements. 	

• 	
the mined geologic disposal  

CD 	 system shall be conduaed. in a manner w, 	"—reserves 	the quality 	of the 
• . 'iteasonah y achAt*. 	e and complies with existing 

-.11Vt 

.. .2.3 nenera 	 Criteria--Site ... 

'',:j4„. . 	ure that t*W#Otem as a whole will perform as required. The general 
Hf14#41*41 critWAJor the site are quoted below from IME/NWTS-33(1) and then 

.. 'Ofic decision documented here. • 

PD 	environmental 	l  

The**ffonmentak .. _acts associated with the siting activity shall 
O he mit i gate*kWihe extenCiiiissmataly. achievahle. 

' , i;::'1..: 	.:: Lill:v;::1111 1111 illill11 1111i11111 , 
ON 	 In S***9.401.00e464%***eloping  and operating the disposal sys- 

tem, environmentWliiiiat  and existing environmental legislation are consid- 
ered.

............... 
ered. This will fli*OliCthe consideration of present land use conflicts, 
resour4Rial, and 0000ction impacts, including impacts from surplus . 
mit .. 	' AandlinOTT ...... Apmplyinq with NEPA requirements. •III. 	• 	--,::::: 

The gen4Wfunctional criteria related to dome selection are applied 
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Sites selected for nuclear waste disposal shall be capaOtiOf 
providing safe aqtenvironmentally and soETEITlirEiTT7iaeFEATMiste  .... 
isolation. 	 ................... 

.... 
Protection of the public health and safety is thpft0f00qPg„. in 

the selection of candidate repository sites. The reposit00ite .......... .. 
fore provide natural barriers which ensure waste containment and isoi406Az„ 
These barriers should keep radionuclides from reaching man in unacceptiOCNN„, 
quantities by (1) maintaining the waste in its emp1404 . location for a gfikilMai  . 
period of time (i.e., providing waste containmentWOrlimiting radionuclfd*OF 
mobility through the geohydrologic environment tP.AfItiosphere  (i.e., pro- 
viding 	

. . 
 isolation); and (3) assisting in keepingA40Way fr,pm the waste (prin- 

cipally by making intrusion difficult, through6#00 beloCkhe surface). The 
site must contain a host rock suitable for coitt*UctionAtA0 repository and 
containment of the waste, as well as surroa64009Nck 10m4tions that can 
provide adequate isolation. Desirable hydroi .41C04040t• include low ground-
water flow rates, long path lengths to the biosA04400 evidence of long-
term stability. The important natural attributes afhthC4st rock include 
suitable thermal , mechanical , hydraulic, and chemical''' it 	which 
determine ground-water movement an4,chemistry, and the 4 . 	*' s ability to 

. 	• withstand thermal effects. 

cp 
......... 	.......... 

The site NW:44034:p compatible'lWrepository development and 
waste emplacement,::.#0:14At these activities can be conducted without 
undue risk to th000eati6COOonnel and in ' ': manner which preserves the 
capability of .O.COte to c044 1n and isolate the waste. 

CD 
Bee4WA'rlteria .iii044#04604fig a long-lived project such as this, 

the decision 0:0000jkit#SfIlittEA'fOt the impact of modifications in 
performance cri tdiqOACOSo be evaluated. UWted. Any change that is made in the 
overall performance''Oft00a may be a basis for reevaluating the siting deci-
sions rThafclg.: ,: pf, lor to the ,, Because the procedure is explicit, the steps 
affected  ati::: .*: ad i 1y ti*Oftgd and an updated evaluation made. 

- — 	- 
ANV more -I000tic functial criteria* are provided in DOE/NWTS-33(2)-- 

, 4f0 Performance300ria; DOE/NWTS-33(3)--Repository Functional Design and  
Pe formance Criter$wiind DOE/NWTS-33(4)--Waste Package Functional Criteria. 

R00,41WTS project WO, Basalt Waste Isolation Project, Nevada Nuclear Waste 
, 	 , ....Investigatf404 Office of Nuclear Waste Isolation) will develop 

, f , j .:4tIons, tOletal requirements and methodologies specifically ap-
pliCitif04Ahatcular project. Consistency of the project-specific 
informAlOkk 4t presented in the four documents mentioned above is 

*To be publish4d. 

Site selection must alsC0004000.*Kotection of the environ-
ment and institutional and socioet0001c 6iit000Agqion of the reposi-
tory site must take into consideraOKOntainiii#04*.blation capabilities, 
as well as potential present and fui .5W0viro#01#k6T :40iPacts; land use 
resource conflicts; and other potenti**4441iiilitical, and economic 
impacts on the communities affected by .t.W4001tory. 
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required. The site-specific standards can be considered as pro ........ 
appendices to the four criteria documents. When consistency 1_;i .402iinable, 
NWTS-wide specifications will constitute a portion of the teg41W basis for 
preparation and submittal by the DOE of the formal licensia ts in 
support of license applications. 

Specific criteria for site suitability which aflilgOOPlied. .. , ..... ::deci-
sion process are the criteria of DOE and NRC [DOE/NWTS-331'2) and Draft  
60] .ThesearedescribedinApperldixCandareuse 

; sI g & 
..  ... ,  -  

... which the potential suitability of each dome is cop000. 
. . 

••••••••;__ 
.••••••,_ 

2.3 REQUIREMENTS OF A Ala  
••••••••••:•••••••::. 

2.3.1 DOE Site Qualif414.64i;ga 
.  ... ........ ............. 

The NWTS program repository site-qualificatf.:gria form the 
guidance necessary to direct prw4q. . activities towardAilWActive in a 
manner which protects the publi:01#41W4pd safety, presei'400he quality of 
the environment and is institui3040$6400441P.  Therefore, the criteria 
address all facets of waste isOlAtOt.SONCOftgfla .. are directly relevant to 
anticipated radiological and non07: . 04pgicer .. .. 	.... ........ must be limited to 
acceptable levels. Other criteria  	finical uncertainties 
that exist in the technology of 	...  ......  others address 
institutional issues such as public W .. jr .  .....  understanding of nuclear 
waste disposal and its technology opti44460icensing. Such criteria are 

C 7, necessary to identify4000tdry sites * technically defendable, timely, 
and economical maj0E-,K 	Aying the fullA*-  e of such criteria supports the 
development of .....  . oiy...... 	an institutIOPly acceptable manner. 

cp 	

... 
ent as tO1W  At constitutes an acceptable repository from a 

regulatorvitOvrt will 	rii3i by the responsible agencies 
(e.g., NRC AWAGgfAtin,.7 .......... ......... *054Xlestate and local governments. These 
organizations .  4 ........... ..... ii'06061W criteria, and regulations for the 
development and . 6 ..  .... .. 	repositories. Specifically, the EPA will promul- 
gate generally appii4Thnvironmental standards upon which the NRC will 
judg#AWPg!ffsirmanceiii*Ccepository. At the present time, however, final 
re0404600#*la ha4''' 104000n issued by the NRC and EPA. The criteria in 

AW#66.iiiiehtAkkbeen devil f4 to protect the health and safety of the pub- 
Afej .And the qt# 	the environment, and they are expected to be consistent 
Z4Ith the anticilW regulatory standards. 

. .... 	... molificati ... -:cess, pending promulgation of NRC, EPA, and other appli- 
These DOR4i0eria will be used on an interim basis to guide the 

ei4ICAtUeria,400ifirds and guidelines. These criteria will be re-evaluated 
on 440004c.00Wto ensure that they remain consistent with national waste 
managehiOWOMPAnd regulatory requirements. A final re-evaluation will be 
made wheff'1. ................... are promulgated by NRC and EPA. 

C 
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P■ 	be effective on March 27,  .. . 

CD  The proposed proceduraK6440: :'.. 2 .... : 1•May 13, 1980, by publi- 
cation in the Federal Register  (W1 0t393) cifW640004. ,:-Potice of rulemaking 
on the technical criteria intended . 10Anclusf*Aii ,  1.... FR Part 60, "Technical 
Criteria for Regulating Geologic DiS004W‘o~4eve) Radioactive Waste". 
The purpose of the advance notice is tOgiAtOCthe public and interested par- 

C')  ties concerning the status of efforts ii4tWto the development of technical 

re) 	criteria, and to sOlOVOTments for c6444*ation in the preparation of a 
proposed rule. TI*WOC#4,teria are in*Ogliminary and formative stage 

CD  and the DOE is 40iiOtTOACOnform to the  thinking and technical 
positions of OCOMmissickhtthis fluid situation. 

CD-  • 
The  .. ' ' ' ''''' '  :the advance notice is reflected in the 

cr  
following stit 4   

Thus, it can be seen that the NWTS site-qualification criteria pro-
vide a means of assuring that the site-selection decision is rgg40 in a 
manner consistent with the NWTS requirements for a waste iso1410 ' system as 
described in Section 2.2. These criteria are summarized inilit0q7. 1 . 

••••••••••::••••• ...••••••••:••••• •••••••••••,....• ••  •••••••  ••••  ••-•••  ...•••• •••••••-••••  ••••••—•••••- •••••.• 
2.3.2 Proposed Regulatory Guidanceje 

..•••••••...•••••••.... •••••"•  .•••••••_. 

••••••••••••••••..... ••••••••••........... 

As has been discussed, the judgment of what  an acceptAtI#1 
repository site will ultimately be made by the Ng4100 ' Regulatory CommissioiE 
with participation of state and local governmer4 .440cies. The NRC is pre-
sently in the process of preparing the regulagiWand criteria for repository .........  
site selection and licensing. 

On December 6, 1979, NRC publisheAW40.4&he  Federal  
Register  (44FR70408) proposed regulations for'1`f000Wgeologic repositories 
for the disposal of high-level waste. This propdted etile .  contained only the 
procedural requirements for licensing concerning ge*W14.Tovisions, licenses, 
and participation by state governments. This proposeCiA09 .. finalized and 
published in the Federal Registee0.411,  46, No 37) on  ..... 25, 1981, to 
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.. These criteilA ...   a result of the efforts of the staff to accom- 
4404.t.g, and inC14:4 1:Alw best thinking which has been available to the 

technI .................. in the form of technical points, sugges- 

. foi*:4:iiccriticisnittin previous drafts of technical criteria. How- 

ever .,'#0*.,criteria do not necessarily represent staff positions 
with ret ..  rulemaking on this subject". 

Although . *technical criteria are preliminary and may not fully 
rW:044he rp.01*tory positions that will be applicable during the formal 
revfdii'jtf44 apOttiation for licensing, they provide the DOE with an insight ... 
into theli:***Cthinking of the regulatory staff as to what may constitute 
favorable ... dit40erse site characteristics. These preliminary criteria are, 
therefore, beitng 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 



2. Thickness 
CV• 	 3. Lateral Extent 

G • 

•"-qi:Allviff::::::::Iii,. 
. . 	... . .._... 

. ......... 	... ..... ................... ................... .................... ..........„........ .................. .................. ..........„_ 
Criterion II. 	Geohyd rol ogy 	.-.411.::::;11-: ... .. 	

................... ................... ..........___ ................. ................ 
......1 , .:1-,.,., ..... ,  ..... , 	............. ........„. 

1. Geohydrological Regim#:„.: 	111 , # 1,7cterization 
2. Hydrological Regime/M ,,, ..- 	...„. '. , -...., ... psurface 
3. Geohydrological Regime/ .... .....:4-Ait...„ .... Aw.  . ... 

4. Subsurface Dissolution Ri ..... —  

TABLE 2-1. NWTS SITE QUALIFICATI 

Criterion I. Site Geometry 

•••••••••:::..... 

1. Minimum Depth 
'"IgI1111111.11k. 

•••••••• 
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the decisions regarding the screening process leading to bankin 	ites will 
be acceptable when the final regulations become available. 

•••••••••:••••••• 
The potentially adverse site conditions and favor4044fWcharacter-

istics, as delineated in "Siting Requirements", of the A ►AOWNOO*of Rule-
making, Code of Federal Regulations  2 ), are reproduced '' en li*L.Z7 
related to the DOE criteria and subcriteria of Table  

..• 	...•• 
........ 

• • •• 	••• ...•• 	....• 
• • •••• 

• • •-••• ........ • • ••• 
........ 

Criterion III. Geochemistry 
1. Chemical Interaction 
2. Radionuclide.Rq.tardation 

PO 	Criterion IV. GgQ1=09.1 OideActeristics 
1. Stratigiaphy Charitt*rization 
2. Host R00/Stress FtiOpmena 

CD 	 3. Rock .grength/Dey* 	ept, Operation, and Closure 

ct• 

• 

M!T4ese criteria re developed as the basis for DOE's determination of what 
character*Wwill provide protection of public health and safety and 

. IK004.be consi000.-  with anticipated regulatory standards. Proposed Nuclear ...... 	.... 
Ory Com0400n (NRC) criteria are contained in Appendix C. 

Criterion V.':9440.0c. .... 
1. Tectoif* ; ` tt ...... . valtiatl&P' 
2.  
. ... „„gyaternary . Activity 

„.A.54.11U/subside4.%, 
.....g54g40404*Uy/Grouirion/Credible Earthquake 
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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/Character  1cs 
2. Surface Topographic Features  
3. Meteorological Phenomena  
4. Industrial Transportation, Mill arY  Effects 

PO 

U' 	
Criterion IX. Environmental ProOptign 

1. Potential Environment04#0, 
2. Air, Water, Land Use OtOltt  ,,,, 

CD 	3. Consideration of NormalE:  X''  gptal Conditions 
•", .... ... 

Criterion X. Socioeconomic Impacttgl, 
1. Social/Economic Impacts 
2. Transportation, Access, 

O 

y  '  '-  THE SITE 	,TtggATION  AND SELECTION PROCESS 
1 ,.. 	.., ' .. 

Nationiaive waste  repository sites will be selected by a 
systematic '' process,'t.1-. 1finto consideration all applicable factors. DOE's 
pro r ''''' .-::.' ''' Illiato theIi-. 1 -  '''' Tlon of sites is carried out in four major steps: 

..:,,,:::, 

..... ' 0.....exploraiUti'and characterization 
(2) 'Nft0anking 

•••••:•••••.„ ••-••••••,.. 
•••,::.;;;:„,.,.... (3) Sq#1,1'Ocommendation 

(4) Sitk*ection. 

Criterion VIII. Demography 
1. Population Density/Urban Proximity 
2. Radioactive Waste Transportation Risk 



. 2.4.1 Site Exploration and Characterization  

...... 	 ........ ... p to several states 
... 

furi 

O 

CD 

Site sq4i*s arelAiMated by national screening surveys. Starting 
with the cont.** United 3.00s, the initial step in site exploration and 
characterizagq#B4 to id ............................. have some potential for waste 
isolation.  TROO,,P.Aces.. :AiketCi.*0**1.*(Up to several states in extent) or 
land areas haviA4.000044Tar ibltAb*Tity feature; As indicated below, 
national screeninf***Chave been structured in different ways, depending 
on the site suitabilfe .  ..... re that is sought initially in process: 

$Z," ......... .. ,..JAkle host iiaws and identification of regions containing 

• 

...

Ologic 40000 begins with consideration of potentially 
-  ..... 

...... Z:Armations: Early in the NWTS program, for example, rock 
sal-1**Iidentified as a potentially suitable host medium. 
ThuSlOtilons in the contiguous United States containing salt 
dome00 bedded salt formations generally suitable for reposi-
tor,e4Wwere identified. The national effort is also evaluat- 
inOWOotential for repository development in regions contain-

." . TAnitic and argillaceous rocks, and recommendations on 
Able regions are being developed. 
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The first of these major steps, the site explorati, ... .......  .. .4racter- 
ization process, involves geologic and environmental studtW ..  ... fAtAfy 
potential sites for mined geologic repositories and to 044 1:1•41Ah611441001 
data necessary to determine acceptability of these sites: ........................... 
determined by comparing the site characteristics, as define'd during 
explorAtion activities, to the NWTS program and siteAualification crit407 
as described in Sections 2.2 and 2.3. As the seleggfWprocess narrows to 
more specific locations, and sites, more data are 40.40ped, resulting in 
reinforced certainty that the criteria can be m440 . exceeded. Phases in the 
site exploration and characterization process4C 40 foil*: 

1. National screening surveys 

2. Determination of regions for 
in extent] 

3. Recommendation of areas for more detailed'" fl 
 

ation [up to 
1,000 square miles (4W. square kilometers 

30 square miles (76'pie ..  . 

.... 

 

.....  .  .. 
.... 

lAttor4 . for in-depth study [up to 4. Recommendation of  .....  

• 

repository sites  ........... Dgegg#06trolled zone [nominally 10 
5. Recommendation of  orefft* ............. .  . ...  as candidate 

 

. . .  • 
square miles (26 square k ' 
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(2) An approach considering current land use to ident*, .... gions for 
_further studies would include the efforts being. :  Ft  at the 
Hanford Site and the Nevada Test Site  Both 40Clikge tracts of 
land owned by the federal government and curtOttiOkd  for 
nuclear activities. These government rese04900010.be 
classified as "areas" in the phases of thiTkai chik0044..zation 
process. Investigations of both areas werijilitiated3C0Ogr-
mine whether geologic and hydrologic conditions, as welt...1W16, 
other considerations, would allow useAl these already  
lands for waste repositories.  

to 
Ul  site qualificationOttgria simultaneously 4h0 approach pro- 

vides further as.A.0.40044therwise  unexamined regions having 
favorable reposttOti4WW4t4010 .  will not be overlooked. 
This screening st6404  0010.#0411*Ateria (geologic, hydro-
logical, ecologicati*Oal, 40#00WOItical, and institu-
tional) simultaneous14640den4094406 of potential use for 
repositories. This "4040,00AtOiCh" is expected to identify 
combinations of regionil  ... • ltistics that might fulfill the 
criterta,_ 

 

Whether,: .  ...  .  :point of t ..  selection process is selection • 

 

of regions accord 	... *Oype, land use s  or some combination of 
these factors:' Wsubseq*Wphases in the'screening process are similar. 

CD 

	

	Upon comple106. the na0041 ... screening survey, regions are identified for 
further in4#044gion. .S44000400:mcontinues through a series of 

0% 

 

 increasinglY10440 ........................... eventually developing detailed 
data on charactitOtWOrareit;'Ibiitions, and sites. These characteristics 
are evaluated at . *001404e of exploration, and geologic and environmental 
characterization reW2 ..  4e . prepared. 

• •• :• 

•is, 2
.:::: :geg$'eiiittastud i es 

•••••••........ 

RegioniAiesirmstigate the region of interest to obtain further 

""•• ....... 

..... plogic and envtiON4Wntal information. Studies are based primarily on a re- 

XAT*41Af exi sting 440gobtained through broad literature searches. Sources for 

. .. .. .. :CP,. data in .010epublished scientific reports and geologic maps; drilling 
ak11.0.40WonA0tds from oil, gas, and mineral exploration programs; re-
cord.'04:03.11 .00 . occurrences and intensities; and records of water well 
drilli4gliional studies result in designation of the areas most 
suitable . fiWfiiither study, while less promising areas are deferred. 

. 

Another screening approach is based : 111  .. ...... gderation of all 

(3) An approach based on screening ofW6drologic provinces can 
also be utilized to identify s4 Ow . In th*Approach, the 
contiguous United States is ei l*Wid on a llfOince-by-province 
basis considering geologic 00*OrploOtWtharacteristics. As 
screening narrows to smaller . ****Ai. .....  'aving more desirable 
geologic characteristics are  ...................... .. for compatibility 
with the other site qualification 'Ot .... 
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2.4.1.3 Area Studies  

Area studies are conducted to further characterize t h  .. ..r` as of in-
terest designated by the regional study or designated becaus.e**leir current 
use as DOE reservations. Environmental, socioeconomic, and:, .......... , factors 
are evaluated, but within a smaller area and in greater 400iTAROAkthe 
regional studies. The objective is to narrow the scope4tiiiifesil0004 . to 
the most promising locations. A second objective is tobOrd a dat*T' ... 
toward the eventuality of licensing. 

Geologic field work conducted in this pha$00cludes drilling de  ... 
holes (possibly up to several thousand feet deep iEWibl lect rock cores for' . 
laboratory tests of properties of the substrata  to determine the 
characteristics of aquifers; and conducting 9 .0. **ical sAtvys to assist in 
determining underlying rock structures. Eng0000intal 46046cioeconomic 
studies are based on literature surveys 004WAVailigtOli-om local experts 
and institutions such as universities and 1 '''''''''''''''''''''''''''''''' federal agencies. 
The scope of area environmental studies includgC0Weiption of the hydro-
sphere; atmosphere; demographic, socioeconomic, iiii000 iimse characteristics; 
and ecosystems. Section 3.1, Data Collection and *011,011W, deals with the 
data acquisition and evaluation of the area studies l400113p..the selection 
of domes for the more detailed toti1wi phase efforts. 

Location studies further '  ,the,   e investigation to a 
site or sites. The objectives, are tONOonWi0 the viability of the site or 
sites and develop the data base to su0100(0Vand to provide licensing 

CD 

 

 application. Geologic ... gata gathering &004Wstage includes more drilling, to 
obtain detailed ge004#41thydrologic *Option, and additional testing of 

P) 

 

 geologic and geo40004Rtooles. Enviro64001 studies during this phase in- 
clude complete4Offiiii64140ampling progOOS at the site(s) to obtain 

CD  specific deta#WnformaifOg Onsite meteorological data is collected, and 

CD  physical suri*TOf plant,04NA1M0  1 populations are taken. Activities 
planned in AVOMPseque tti ,Gulf Coast interior salt domes are 
discussed in.14#11VAPAr044000ftT . Socioeconomic studies conducted dur-
ing this phase  WTIT4000 impaftt -bfadditional testing and potential im-
pacts of a reposittr ''' j'  of the sites. 

.. 
 terization  

The  .........  detailed site characterization is to collect all 

. Onal data that*A be necessary if a license application were submitted 
potentia11014. Data gathering methods may include more extensive 
to obtaik*Ologic and hydrologic information, onsite and laboratory 

to  rock ***ter samples, and more detailed geophysical surveys. The 
u6d#0e60 ,,,roctiikture will be characterized in sufficient detail to estab-
lish . A041000* design envelopes and to confirm safety assessments and 
constrU6t00040"bility. Depending on the ability to adequately characterize 
the condif1`064fthe site, it may be necessary to proceed with an exploratory 
shaft and at-depth characterization activities at this time. 

cA 

tT 

C 2.4.1.4 Location Studies  
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2.4.2 Site Banking  

A candidate repository site is banked when the pa,..  ... ...s in the 
site selection process reach a consensus on the technical:! 	and 
institutional adequacy of the site relative to establis.h#COltift IWAN , an 
interest in the land has been obtained by the Department*'Energyjkeikr, to 
maintain the integrity of the site through the remainder of the sele6060Sk . 
process. Obtaining interest in the land may involvgjnteragency trans .fietith .. 
the land or an interagency agreement to reserve t4 040d if it is owned by  . 
federal government. If the land is privately 0WWW66r  owned by a state or' ...  
local government entity, full ownership of the„.440 ,' s not necessary for site 
banking. It is only required that DOE be abliOACtonducs site character-
ization activities and that the land use be400Volled .40t4 Fa decision is 
made on site selection. This use reserva4004  be 4000iished through a 
lease with a purchase option or through outs,+#t purGh&40rat site banking, 
depending on the circumstances. 

2.4.3 Site Recommendation  . ;. 

.. 
CD 	 During the site recomMtnWRT.4.

.. .  4:41200eCOMMiC, legal, politi- 
cal, and institutional factors 4.1.0.e'coM.  .. 	.... ,:relevant technical data 
on the four or five sites banked . WtOat ti4:464***A .fle which site or sites 
will be recommended for initial d6400ent aCC#44.*Aeologic repository. 
This activity will lead to documentit*W9fA*decisfon in a Draft Environ-
mental Impact Statement  and Site Recci40040*VReport.  These two reports 
will detail the comparison between the'l**Wsites and the environmental 
impacts of proceediAAO*4 development*ICrepository at the recommended 
site or sites. TWJAA140;us  of the 444 .  ', 1 lands need not change at this 

CD 	 .......... 	 ........... . 
point of the pr 	'-" ... 

 

.  . 
CD 

CI• 

The se41.., . :: ... , . a site or sites to be developed as a mined geologic 
repository a decTITWWthe Department of Energy. The site selection de-
cisi1.104Wwmade fATOOWpublic review and comment on the Draft Environ-
M04.tt§i§t4Wement  aiiiCt*related Site Recommendation Report.  Comments 

A14 1AT'So be404#0*ted fromAlie appropriate federal and state agencies. As 
AOC .site seleatIOCOcision 	made, a Final Environmental Impact Statement  

4kpong with a SitCUUction Report  will be issued. Following site selection, 
- 1q1NATA4 1  ownership of3Wsite or sites selected must be secured by the Department 

if notifNady held. The selected site or sites, if on federal 
.. . be fo04010 transferred to the control of the Department. Clear 
64400:,of pryi4Wand will likewise be obtained. All land acquisition 
actiiiitt#COWOCtonducted according to appropriate statutes and agency 
procedd adition, some interest may be obtained in a buffer zone at 
the site'04*Sitory development. The extent of the buffer zone and the 
degree of laWircontrol are currently under evaluation. 

.  ... 
........................... ..... 
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3.0 TECHNICAL APPROACH 

 

The Gulf Coast salt dome exploration project, as„; ... ..  ......  Section 
4.2, has the overall goal of identifying, characterizin.:::. .... ..... ..X,.qual-
ifying for banking one salt dome as one of the potentiaT4Oes for44#141.- 
tory in the national radioactive waste isolation program.'' - (There isi440*jAt, 
bility no site will be acceptable if none of the sites meets the criterf ... 

, ......  
•-••::, ..... ........  . 

The exploration effort must identify a . sOCOat can meet the systi4g ,_ 
requirements and performance objectives descri4OWSections 2.1 and 2.2. 
Also, the recommended site must meet the site. ;  ktificat40, criteria listed  in 
Section 2.3. The technical approach in the .400#T15hase liCOited on the NWTS 
site characterization and selection proces.69W0escroWifi Section 2.4. 

.  ...  . 
The following section describes (1) 1400000iWal approach utilized 

in the area phase to characterize the eight Gulf:J.00444U domes relative to 
the criteria, and (2) the decision process utilizeCtOtitieve the primary 
objective of the area phase--the selection of the most .... ;sing domes for 
further characterization in the 1pglation phase. 

3.1 DATA COLLECTION 

The qualification of several'  .i „ .... .frepository sites in diverse 
geologic media is progressing with ret4440drts  in dome and bedded salt, 
granitic rock, the . 441$0t44yers of theili#04id Reservation, and tuff at the 

PI 

 

 Nevada Test Site. ... OT4416441gation of th0t441f Coast salt dome basins is one 
of these site id0.006tWO4fforts. The4,40 collection and development 

CD 

 

 activities desgt4W in tti***ction indicate . the activities undertaken in the 
area phase to4iacterize6W. Gulf Coast salt domes of interest from both 

C,-  geologica1/0401ggical AOCOOttOPMftoUl.  standpoints. 
• -- 

.1 Geologic Characterization  
...  .. 

........ 

:  characittftWon in the area phase was planned to investi- 

. , .  . d's.6  ...... ,1.110; and hyd0f6gic factors that affect the present and pro- 
.,,:;. 	charactettgics of candidate domes. The investigations and studies  •  

were designed t04gOlde the appropriate level of information in response to 
:?.:;::::;tie.  pertinent isS . ' .... ior this phase of the decision process.  . 

....   , ilncluded compilation and evaluation of available data 
  gas.1444bration and production operations, well logs, cuttings 

and .. 
 

........   ............   . .......... 

.....   ...   4101 surveys, and review of state records of injection and 

CP 

Lr! 

0 NT 
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disposal wells. Data were gathered using a number of methods 	jhg shal- 
low and deep drill holes, gravity measurements, geologic mappiAgiff ....  rface and 
subsurface water quality sampling and analyses, and seismic  

the following seven subsections. 	
........ 

............. .......................... 
The area characterization activities have involvCY'' . # .. , urinary 

evaluation of key geologic and hydrologic factors. E 	 *xarpti 	 ed in 

3.1.1.1 Tectonic Stability.  Tectonic staiiiilty was evaluated  
through the use of available regional gravity dat4lifismic reflection pro- qr 
files [from 150 to 215 linear miles (241 to 34600tOeters) of common depth 
point seismic data in each area], subsurface **Weal m4g, remote sensing 
studies and the collection and interpretatip0Wavaila44 10011 logs. The 
main objective of this evaluation was prep*** .  of 4091Wentory and the 
developmental history of major structures iii4W091,04#i ..  area surrounding 
the domes. An example of a major structure i'044k0fiterprise fault 
system. 	There is tentative evidence that it mait' . 1:, .............. ':... Aear Oakwood and 

r.  3.1.1.2 Lithology of,Oiliiiftgats.  The ... :::::665.f sediments 

O 	 Keechi domes in Texas. -  

surrounding the upper section Ol4t—::::: :, . :::'.... 41i40.A1,0s evaluated by collecting 

.4D 	 •.: .. 

CD 	 extensive shallow boring samR1e4E...... ' .... Wil0000ole-geophysical data at 
Richton, Cypress Creek, Vacherie;........... rn's . i* -644FAXWOOtomes. In addition,

•high-resolution seismic reflectiorff :: ...... o.IliiitOirtypress Creek and 
Richton domes. This technique provfikApoji*Ohitioh of contacts between 
strata from near surface to about 4,0004*Og(&bout 1,220 meters) deep. In 

0 

	

	 addition, surface geolnic mapping was104444d. These data were collected 
and interpreted atgAWOme. in order that ... &evaluation and comparison of 

VI 	 sedimentary 1 i thol4WIMM be made. 

0 	
.  ••••••••••  ..•• .....••.. 

CD 	 3.14.Lteral iiii;t.  The lateral (cross-sectional) extent of the 

 

v: .... i .. 	 , 	........... 	, 
salt domes,  0.Aluatea . , i . ....... 1 .... A,:lplAgtailed gravity, high resolution seis- 

e"► mic reflecti . *it'Olidee ' ......... ..',.j .. .... -.'484tOity modeling was not done for Pales-
tine dome, aneRt-7:-...........fiklon ... 4riOtereflection data were obtained at 
Cypress Creek ane ..  .....  .. 'Xdomes to confirm gravity data These new data com- 
bined with available 	.. taggic and geophysical logs from wells near each dome 
wergA000#00g .. order*O#001pp reasonably accurate dome shapes, as well as 
t(0004C4CTO.ication . ' ti . " .... ;.anomalies. 

. 	 . 

3.1.1.0**ral Resources.  The presence of significant mineral 
--- 

YAAources not pres0* being exploited in the immediate proximity of the 
$)01#4,was evaluategIlth the use of available data and reports by an expert 

. 

	

	.... . Pvt. A proi#40on was made anticipating productive deep hydrocarbon 
stra ..... , rojeggi* :  them adjacent to each dome, if present. An analysis was 

.....  9#10e favorable trapping structures around each of the eight 
domes. 	....... 	allowed an evaluation of potential mineral resources 
that mighti :  e::c#ie target of future exploration, leading to the breach of the 
repository .  

• • • 

".-'4111:F• 	
• • ••• •• • 
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3.1.1.5 Surface Hydrology. The extent of flooding of t01ii1; I'ea over-
lying each salt dome was evaluated by using existing topographl igAii* and his-
torical precipitation data 	The probable maximum flood (PMF),:011101culated 
for the areas over the domes. This evaluation allowed a cor.1001041;10 the 
spatial arrangement and area avail able for surface faci 1 i t ifits140iittlItome 

3.1.1.6 Transport Time 	The length of time for ground water 	.... 
from the repository level to the biosphere was evaluOed by utilizing daiii*S&.. 
collected from borehole-geophysical, aquifer pumpirlOW, and deep-well ditWP 
including water samples for laboratory quality an :4600. 	 . 	. 

Geologic cross sections were then deyAWfor 440 . dome using re-
sults of field and laboratory analysis. Lit#0%,e valugif if permeability and 
porosity for confining beds of clay and limOttiOty■ere.,Althed to prepare 
conservative, lower limit, bounding calculatitiWW4.10CtOnsport time of 
water from the repository to the biosphere. Tiiiii***0 . assumed instanta-
neous transport of the waste from the repository titif6443he salt buffer to 
the edge of the dome and through any sheath. The tr' . ii***„time vertically 
upward through confining strata to the salt-fresh watelti*itace was calcu-
lated as the additive time for wa..0t ,..c.o.,.move through each . 'Oil:* more perme- 

JD 

	

	able aquifers. These calculatiaWWKOW .. that very longs transport times 
exist for each dome even though1000#104Ctit:cfadionuclides in the multiple 

F. 	intervening confining beds was net101§.i . 6.' . ''''''''''''''''''''''''' ption would have the 
effect of lengthening these al read' ''''' 	tra4 '' " ''''''''''''''''''''''''''''''''' 

Ca 

3.1.1.7 Investigative Methodii,P\‘‘. ' . ''''''''' foregoing deals with the 
key geologic and hydrologic factors, ot ' hik40 were collected, analyzed, and 
stored for use in 	 or in lati. ''' ''' 'aracterization phases and/or 

(!) licensing. 

C) 

M .••••••,....... 

.46:1 F .  3.1.2 

C3 

 

The opel*****reposi 	.11may result in changes to the environ- 

(e,1441).:***4.41. 	 u 1 t ur e). Also, indirect  1osses are cons id- 
. 

,:****ty s 	 *e , solid waste, etc.) and the destruction or contamina- 
' 	of resource . ',14ae. water). 

:5WIRIe?:Tie environment   ispects of site characterization include the 
diti800,pec on om i c.::igOit land use factors which might be affected by the opera-
ticiK*1:::00:,,waste:11:\t4*itory. Together these factors comprise segments of the 

se of the repository is to prevent, or delay until rela- 
tively ha' '. ''''''''''' • 	release of radionuclides into the biosphere. '''' 

ment. It is importiOAWIelect repository sites where such changes can be 
prevented '' .9r minimize8',Artigts or changes of concern include those directly 
affeW.tAt•ti..**Ro.  other ' ii40.0.kof the environment of immediate value to him 

 i§:4:1104*t i on in if assimilative capacity of the environment for 

.:11111'• 
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In the area phase of characterizing the Gulf Coast salt::: .. 	three 
broad environmental concerns were evaluated at an appropriate . 104A0 assist 
in the selection of a preferred dome for the in-depth locatioCitOstigations. 
These are discussed in the following paragraphs. 

3.1.2.1 Ecological Characterization  

Ecological characterization includes analys t s :  of climatologicain .....  
tors, background radiation, surface geological facAt*soil properties, laWS-Jv 
forms, pollution factOrs, and specific habitats otIfY0ta and fauna. The ovei;;I:j.V 
all objective is to have sufficient informationA4* time of site selection 
to alleviate or mitigate any adverse effects .  tOtteWaste m4Ofials generated 
during the construction or operation of the . 0.04ftory. 	. 	the necessary 
data were collected from existing studies. 

Historic climatological data for the firer :  ...... *iterest were obtained 
from local National Weather Service reporting staNONBAnalyses were made of 
severe weather conditions which might affect repositbWOOrptions or cause 
environmental impacts related to the disposal site 	Bat***0  radiation data 
were collected from the availabltWature in the area . tt40300hase. 

Land forms and surfacelk004400404Aed and described through 
the use of aerial photographs, ti#004 	........... ''''''''' limited field 
reconnaisance. 

The soils of the areas 	...... ...... .......... "s were characterized from 
soil survey maps to provide informatioKV41':'tYpe on potential crop yields, 

CD 	woodland suitability, . gr9Alon potentialtWife habitat, soil origin and 
M 	depth, mechanical an* .. - 4S permeability, to pure, slope, and use limitations. 

C) 	 Fauna ajtd 11rora   ale:  00iunity were also evaluated. 
State and fedeOylish and **agencies proVided data on game and nongame 

Q 	 wildlife specOOW PublishOUtf*4ture for the study areas was obtained 
through statkftStry, 401q440.0goral resource agencies, as well as 

CI%  universities 44040mateattaali*WOW 

... 	- 	
................ 

.. 
Since theAattO*4 "sink" for airborne and surface contaminants is 

often ah . Aquatic habfi**40ies were conducted using aerial photographs of 
ephem0k0.4404er. enniarAtiOWhabitats. Baseline measurements of water 
q4003400W0064.  includf**emical composition and stream flow, were 

........  frOe#401pg data sources. Analysis of these data has provided the ............ 	
.............. 

40gOtsary infortigTok .to make preliminary estimates of loading characteristics .... ., 
potential impi€°iri;:`;to existing aquatic ecosystems. 

A list ofAtnportant species was compiled for both the aquatic and 
.1z:zJ.AtAal envirq00s. In the aquatic environment, an enumeration of all 

thet**00hIrd 0400@red species was made based on data from the U.S. Fish 
and WfV4Itft004* Commercial and recreational species such as livestock, 
game, polit*Wi .nsects, farm crops, and timber are important in the terres-
trial envii*O0C Information was obtained from literature and interviews 
involving suchources 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 community , eco-
nomic, and institutional factors. Major topics covered inc10 .01:11400graphy, 
housing, income,  community services, labor  force , empl oym04111 .4410.49..ce. 
Baseline data on a number of socioeconomic variables wergAtigeaWWketOer 
to profile the characteristics of the communities and re001§ of tfi*I441.1C111:;:_ 
Coast. Data on these concerns were obtained from federal , state, couAM*6 '' , 
local sources, such as the U.S. Census Bureau, state,:  ydustrial directoiNk, 
and reports of pertinent state planning agencies. ffi0.04-ngs were held witfi ' NEST 
state officials to obtain up-to-date information A04tioeconomic variables 
and comparative analysis with state and national 	was accomplished. 

3.1.2.3 Land Use Studies  

Land use studies involve the compilatiii .. a  Aping of land use data 
and the analysis of use patterns. 

PD 	 Major land use categories examined include agNA106a .1, forest, 
qD  transportation, residenttal , comm00.0.4.,. industrial, inseit4*00a1 , recrea- 

tional , and open space. Baseli1V 1.1411.00A4nd use were obtitiied from several 
sources for the area phase evalLtkp..140iNtlie0Of.,Coast salt domes. Aerial 
photographs provided information .  Wi0p. ei444#6i66k9y.er a wide area, allow- 

() 	ing differentiation among agricultiOitiforeStit.g10046.0-an lands. Of par- 
ticular concern was the transportatibeqtworl4AWWBe rms of potential risk 
involved in the movement of nuclear 40.064030\Trela0ve ease of access to 
salt dome sites. Topographic maps, pri$0000,1*Vthe U.S. Geological Survey, 
provided useful detailed information on' ,4#644ge near the domes of interest. 

CD 

	

	 Information from coult.***Wes and regfOOPplanning commissions was also 
used to determinele50#** . well as current jand uses. All domes were spot PD  
checked  to verify  	... 0•• 

CD 
Ar c h OA* ical an 4.\\ .   . .. or ic resources on the domes of interest were 

CD - 	researched a-  ... ....... . '.4. ntoriect .:*  .................... . ................. and federal environmental 
legislation, iii44.4l ig 	......j i .. Orvation Act of 1966, the National  

co'  Environmental POttt . '' ... 	.... .... .1'19  	, 	**Cu ive •rder 	1 	of 971,  and the 
latest NRC 	.,horough literature review of known archaeological 
and historic - sites w .di:1";000.F.tffrped. Specific attention was given to listings in 
the isi4.06lti  ister Of‘..i.fittirAc Places, and the appropriate state historic 
pr.pW.   ..  .. .  was catItg ...td for current information. 

ff*pr.  As theT: . .... ,haracterization process proceeds, varying levels of land ........... 
Aii*TcharacterizatAWAte required. In the area phase, a principal concern has 

..q.gTli.On. that potential t#00sitory locations be located away from areas of highly 
.. 	 land u0Cc6ch as large metropolitan areas, wild and scenic .................. 	 ...

national Otkg wilderness areas, and historic or archaeological 
siee ... 



--"_, 
In striving to complete the a -7., 	 ....... 	the decision process can 

yield results or "out: 	:!!.which may irit:
. 
	"identification . dentification of 

• Dome(; ,,.1 	 ... ii.._ .. 151tcceptable 	preferred, should receive 

•••• •••• 

. 	th ................ char;;zation phase--acceptable domes 
to 	 aractedC.: .......... 

• ... ic .......................................... .. . ... 1::but not preferred, on which study 

S 	... 	..... 	..... 
L. ...... 

• • ..e4tli'''ijenitlIttihe results of further study of domes 

..... 

to 	.... .. .... "ized—accejitable domes to be deferred 

	

.. 	.................................. . ... 

.... gt.pme(s) ............. .............................. ..... .1d be eliminated due to a significant safety 
.. 	.':: tor tectiii% ......  ... certainty such as geometric inadequacy.- 

30 

3.1.2.4 Investigative Methods  

Various investigative methods are used in the colleg . 41 ...  1Apd 
development of environmental characterization data in the AttifIlykOkpf the 
process. Data are used in this present decision, as welU ...... .... 	... 'Wed 
for subsequent characterization phases and eventual lice414"; 

• 

3.2 DECISION PROCESS . 

This section describes the decision. ;    A .. ts used :  t 1,provi de a logical 
basis for recommending that the three areas, i1; ......... domegillitler consideration 
be reduced to a smaller number of locationtq.,, .. ........ ... ........ se. ................................ 
investigation. The objective of this decisidr 	.. F

.
to: 

Identify the location(s) for subsequent detS  . .... ..................... 
that exhibit favorable safety, social, and envilig*A01 characteris-
tics coupled with low r„ .. ..... 	 uncertaflitOised on 
consideration of al 1 s: 	• 	-tors. 	.. 

. Due to the nature of salt''' ..... b•SeologitieNigion" is necessarily ... 	...... 	••• ........... 
synonymous with a specific salt 	 ... :111 .. 

..... 	 . 

•••••••....••....•• 
The .... 	........ procein be influenced by a number of considerations 

fa are taken .... ... dary conditions. 

1. A loc4 ... 40 that can potentially meet the siting criteria is 
accepOON and becomes a candidate location. The ranking of one 
loca#00ftwer another is an indication that one (or more) 
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additional information render the preferred4r ....... 

• • • •• • ■• • ••• 	15.:  •••• ••• ••••••• ••• 
• • •••••••:•........... • • •••• ••• 

	

. 	be 2. Domes which exhibit a lower degree of 	.... 
acceptable and will remain available for lateft: 	104tiould 

3. The decision process can eliminate a dome ba ed on a si grii ; :  

d •  • • 

** certainty is avoided 
r *k 

a safety inadequacy, but a dome with 

technical uncertainty that could make lensing difficult 
impossible.SuchanuncertaintyisnWssaily considereC 

••••••• 	„ 

	

•• 	

...  .. 

	

because DOE's NWTS program has other .. 	attractive location 
options available.  ,„„••••••••••.„.„. 

-- 
4. Demonstrations of suitability 	... ,devg kiiifidin  the detailed 

location study phase and subseq 	ft 'process that 
follows the location recommendatidi 

The discussion that follows describes C14  the7" .. 4rocess. 

3.2.1 I GentrA! Process 

. 	... 
location exhibits a higher degree of suitability* t .laT .. Pie 
locations to which it is compared. 

This section describes 04441tral ;;F40.431.0*d 
from one screening step to the next::StSkproc#WPOWthe 
identifying, developing, and using .... 	.. - ...... 

of action a decision maker may choose.  

for progressing 
framework for 
alternate courses 

The proces ..... ............. regionsV4, 10s, or locations, some better 
than others. If  soiii.046Ould nonetheless be deferred 
from further stu4iggnF66itudy of all bd jhe more favorable land units 
identified in .  Og.tigning sOlels unnecessarkAnd would be prohibitively 
expensive. SOOVif less fi#**Ole land units is deferred indefinitely. 
Further stud 

	

?5k 	arg140.414011,Wwiy•  as many favorable alternatives as 
reasonably neettOtkolil*ACIt AORIflikely that several alternative sites 
are identified 6 .4441.00.4tey prOiig-Weteptable and (b) to satisfy the 
requirements for c60C ......... tion of reasonable alternatives through each 
screeni91.Atep.  

AltWion, resobt4Okeed not be expended to demonstrate site unsuitability. 
Agening decisioW en, are made to focus efforts on the more favorable 
og:  .. oring places. W. 

. . 	
- 
............... . . • 

 
*The WiiWO.O.  :-9is used to describe salt domes that have no obvious de-
fects oi4440eitfi .esolvable uncertainties. A "lower degree of suitability" 
indicates i-*tible dome that appears to be less well adapted for repository 
use than thejfeferred domes. 

.  .  .  . 

1 -kelihoWthAmajo 'r: ... 	criteria will not be met. In this
reas, OW1.400tions may also be eliminated if there is a •••■•• •••• • 	

...... 
.................... 

............. 

...• • • • V.:1 

••••• • 
....• 
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..  .. 
The general approach used for each screening step consi* .  `#f several 

steps: 

Step 1. Identify factors and supporting informatig  Ag ...... kthought to 
be important to the next screening deciAl ..... 1 1 ::- E111E.4„ 

 

Step 2. Gather the required information in actkitnce w  . 
applicable consultation and concurrenceI5roceduressm. 

Step 4. Evaluate each possible alterqg ... t;te according to 

• 

 

.  . 

previously identified facto 911111:ili,  

Step 5. Compare and recommend caAOLLg altettiatIves 
Step 6. Review the screening dec=4144;Lance with applicable 

consultation and concurrence Ot*Oitts. 

-  ..... —  ......... 
Ste. I. Identif Factors and Sub+' . :ctins Information Needs 

to be Important to the  ping Decision  

CD 
At the end of each scri0344: . ttiakARIgtOpp must be made concerning 

which of the land subunits (regid4I4tga, tifeatt***ed are deserving of a 
next phase of more intensive study'llaf4tors 114000fleOt this time are those 
technical and institutional conside*Ats 41.04.4 significantly influence 
the decision outcomes. The actual c000)140Vof each factor to the decision 
outcome will be evaluated in Step 4 after  information is gathered. The 

PI  geographic applicabAWW, . a factor is40A0tant to assessing when in the 
screening proces0t000I0**aningfully4tOOdted. For example, tectonic 

c,  stability is geq#4111319b04# homogenewA40foss large geographic regions 
and generally*Iliflot dit#101nate among ldeations on the order of tens of 

C,  square miles :oht2-toric mo#01§0ts, on the other hand, are generally very 
localized, ..... thu s canna .-  ....  differentiate among large areas or 

CN   
regions. 

The lev  .  .. prmation needed to make a decision depends upon the 
nature of the deciSt40014he factors that potentially influence that 
declAto*Nfr,examplei4WiNformation needed to select areas from regions is 
n 40030iittp . allow  UNWetr environmental assessments of repository 

... '1664000X and c4i5throf information needed to make the area 
SI#Iittion dee*** therefore much less than that required to support a site 

A3Ofety assessme*Auring screening, consideration will continue to be given 
s`:` ta :: geographical Or t`5  no evidence is found to suggest a safety flaw. 

..... tIp9 licensing,**er, suitability may not be presumed, but must be 
. ''21.0100rated witn .4*fgh level of confidence by safety assessments and 
e60#00114Wal antl#i. The level of information needed is affected, in part, 
by fliC004Ase4:::;„ ..4Me (10,000 years or more) over which site integrity is 
required of changes in the natural condition of a site that 
might affeWilfsuitability must rely on the geologic record as presently 
interpreted'ANYextrapolated by the scientific community. However, in 
geologic time . 10,000 years is a very short period and significiant changes, 

411h . 
Step 3. Identify possible alternatives 
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especially in the lithosphere, are not likely in this time inte .-,A; The 
requirements for information to support screening decisions  assessed 
by answering the question:  Will an incremental improvemeq400,creening 
decision be commensurate with the resources expended to 0441 *******  Apnal 
information?" 

------- 
The requirements for information to support a deiiionstratioii  * 

suitability will be assessed by answering the question: "Can we demoirittlit 
with confidence that all significant uncertaintiesOfecting site contai0002::& 
and isolation capabilities and safety have been uRtOWed, understood, 
avoided or minimized by design?" 

Question: What factors are signit 

• Factors are technical consideratt00 .... ...... .  significantly 
influence the decision outcomes. 

• Factors are drawn from the site qualifiCAtitiCOlteria( 1 ) and 
the draft NRC technic# It regulationst 2 ). Sft....01- 344#bility will 
eventually be judged  NRC regulattO6C .... 

.......... , .... 
• The significance of400i404.01Aftged  in terms of its 

relevance to the safe  . &i d : :, ;confidence objectives. • 

Action: 
••.•••••........ 

• List all factors that are 40, , -...Zsignificant to repository 

P,  Define4410004phid expres§:the factor for this decision 
leveyk***A3bility, fo60:ple, is a factor that is 

.••••• 

safety a....R4ARK1ronment. Deffiii#44 significance of each factor. 

C.71 

 

 cop.:040ed aci40 large geographic region. Historic monuments, 
90:44W .  other OigOre generally quite localized. 

CD -  ... .. .. .. ................. 

Cr% "•••••••••••••• 

. ........ idtermination of the level of data needed for this type of ................. ... . 
.... .....  is complicated by the expanse of time (10,000 years or 

.....  . 

..  over which site integrity is required. Predictions of 
cffanges that might affect the decision need to rely on the geo-
logic record as presently interpreted and extrapolated by the 
scientific community. 

_ _. ..... ..... _.  _ 
Quest i4#.11§  .. .  -  ... ...- -- ... 

"41'  ::: ,JV.  needed? 
.:v.v., 

• The leVoi ll  . : Oa needed to make a decision depends upon the 
...;,:p.ature eflOCOWsion and the factors that potentially influence 

_:'•1 ,):111i.:  It. decisi6if ....  example, area characterization does not demand 
'.,:-:, ... :,:::: 

r:; example, 
 degreOnAafety hazard or environmental impact assess-

__ 60 .. .... . ..at repositery construction requires. The amount and depth - .„.. 
of ,ii 'i i  ... titlation needed to make the location decision is therefore 

- - -.........: -....-... - 
---........ -----....... —.......__  presUii; no evidence is found to suggest a flaw in a particular 

_......„ ---..... less ;wing. siting, safety and environmental suitability can be 
•••••".............. 

geogr#004 area  During licensing, suitability may not be pre- 
.::. Alt must be demonstrated to a high degree. 
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Information gathering, P:::141*; :A4itigations, will in- 

mapping. 

It4p040iiiatives and can be a politi- 
c 

 
callv sensitive process. Emphasis wiliNE*** on gathering data in strict 
accord with understandAmdeveloped wit .  '  *4, local, and tribal officials. 

........................................  •  ....... 
Pr) 

Ste 2. Gather the Re•uired Information in AttWance . 
with ppllcab e Consu tation an • Concurrenco,..urexAW 

During this step, information on each‘Whikralternative is 
obtained by methods described in Section 3.2.2. Atatiliographic area under 
investigation is reduced, the information gathered 640tigore intensive and 
more detailed. Information is obtained from public filit041.ished and un-
published records, the open literA0m,..and by purchasing'  private 
sources, such as petroleum and 00014019cation companieW). 1. .. Field informa-
tion is obtained by observationW--:-  '''''''' - Airect measurement, and 

• 
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• Tests for assuring that an adequate level of data is, W44 -  applied 
to the decision will be satisfied by obtaining con4Won the 
answer to the question: 

- Will the incremental improvement in the dec  ... 
from additional data be commensurate with  s our ......... ...... . nded 
to obtain it? 

Action: 

• Define and list information needs 

 

 . Irfactor. . 

• ..•• 

 

cr.  ' ' '  deciOriittiCt##A4W ,Coast salt dome region. As the geo- 

........ _ 

 

..•..••••  

.... 
C 	 informatiiii0s available and is it adequate? 

.••••: .. 

CD 

 

• A44  baseeWmation acquisi tion  approach has been used to 
.............  . 

iliiihrn4c4c004iKONAtkI§Otion was reduced from large regions to 
smaTtk***Wthe inf6hWation gathering became more intensive and 
more  . The area level investigations were more detailed 
than thoSCAtE0e,region level, and the subsequent location phase 

,11:11§V§4tgacterizi -  ...... " ... 11 be even more detailed than that at the area „•••••....:•••••„•••,,,, ................... 

• Infi*Won is gathered by purchasing data from private sources 

••••  ..• 

such . WO companies and by searching public files, published and 
unpub110#0 records, and the literature. Some boreholes are 
drilleCWand around the domes. Field data are also obtained by 
obser4g0, remote sensing, direct measurement, and mapping. 

where some data have not been obtained, preliminary dame 
640.4e.fsons are made acknowledging these incomplete data An 

... ...  is made as to whether having the additional data at 
tit 	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: 

• Determine adequacy of available data. 

Step 3. Identify Possible Alternatives  

For each screening step, alternatives must be ideiftified 	........ 
recommended candidates will be selected. Based on consultation with quaT 
technical and institutional experts, land units appOtIrtg to have a good 	s 
chance of meeting site performance criteria upon . A9044uent study and evaluaa 
tion are identified in a preliminary manner. IsOOttication of alternatives 
will be based on a lack of obvious safety or WIttihmentallmpediments and on 
the potential for obtaining adequate informal 	to make* Greening decision. 
Therefore, each alternative identified for4000kkson Alltip 4 may contain 
acceptable sites. 

•••••••• 	........ ......... 

In some surveys the geographic scale mW -.  ..... .. 	. ,..: ,impossible to 
0' 	meaningfully identify alternatives for the next scre*I4C#ep without first 

subdividing the geographic unit and identifying an infil: .  . ' .. 7e set of 
alternatives. 

IttLe.1,.'..,.,• .... 

 
P■ 

•• •:  
C)- 	 Quest i On  : Do any d Oril w? 

system    and  involves     on e 0  (4:'' .- ' • e following:       
7..rr n 

A 	viewed in the 
sYsteniscontextwould efor'mace of the whole 

- Comprptn4049ng-term host':ii .. :stability 
- Do*A*4010; radionuclii0Oement 

C) 	 -  4 .......... .i .....  rtens travell4re to the accessible environment 
-AJOrhot prok ....  required containment within the host rock 

C7 	 .::::jE.. - . r credible......gents and processes. 

cr, 

 

• PC4.* . .* . .. i fl 00177TP.' :: .. T ......... 11obvious defect and would cause a salt .

dome'

•-::::•.„ ....... .. 

, - .... '-' 4 natediSW4urther consideration. 

• An uncIt. "flaw is a safety or environmental condition or 

•::,i  

..... ....... 
,,JJJ1VO4kgr uncertikt4Apat has the potential of creating licensing 

.--:.,; 	that cari' WI* completely understood due to inherent 
JAWW -'''6004**ies. AiiIfficertainty flaw will cause deferral of a dome. 

.•••••-:•......„ 	D06$ 001.  uncertainty flaws could be further investigated to 
••••••,.....„ thordii" 	.understand such problems. 

	

••• 	••,...„ 
..•••••••••,.....1 .....„ ..-.. 

••••• 	............. 
 

• An unck.10.nty flaw is one which would prevent the dome in 
duestfOR*om being a recommended site regardless of the other 

. advad*4 it might possess, unless the condition is fully 
  tad or uncertainties are resolved. 

CJ 



Action: 

• Define method of assigning and indicatiri 
domes. 

Allye favorabi 1 i ty of 

• Assign and list fav 	• 	'''' 
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Action: 

reasoning. List and label remaining domes 4340::::::: ' 	.... 

• Compare each dome against performance objectives ::  ''''' :i.44fety, 	- 
confidence, and environment. Eliminate domes h0144Wety flaws 
or defer domes with major technical uncertaiqii4SO4$01f*, ' 

Question: For each factor, which domes exhibit more favorable  
characteristics than other candidate domed 

evaluatingonedomeagainstall base4kiiie informat ion 

byd 7...1...- 

t miotn •••••--  
appropriate data Indicators of f**;:ZtyAkg assigned by 

pertinent to each differentiatt ''''''''''''''' pr.   

• AratingforeachcandidatedomeWWis formulated from the 

indicatesnosigrlificarit betweendomes cannot be used 

::::...,,,,:::: 	 ' 
Question: What factors a 	ifferegAW006.-  g candidate domes? 

• Regardlessofil ichavailable information 
....._,,,,,,„ li, 

to influen.c,ttle decision ()Cite ''''''' ,,.._ 

Lt*C4ftferentfifiA factors.  

•••••••.......... 

Di Way candidate domes versus 
' OftN 	'eentiatin '' '' ' ttoss.. 	

-7-..--. 
----.. --,_ 

....„.... 	'11' ' . 
• 

Action:  

• • 

Step 4. Evaluate - ' 	. ible Alternative ''  4. 
According to the Prat fiat 	Identified Factors  

•. .......... ...... 	.... , ........ 
EAtI*4up involi$901yzing the information gathered to determine, 

fe4W0AWIW#9vi each . Ofekittive compares to the safety, environmental 

	

....... .......... . 	formancbjectives. 	Each alternative will be system- 
.. 0141011y comparW04., "favorable", "less favorable", more favorable", or 

AgiOcertain") by siOkizing its expected performance with respect to all the 
ft00.Iprs considered4Ohe given level of screening. It is not necessary, nor 

A#00140e, to maxt*Wperformance of an alternative with respect to each 
l'4#10.0kE4ther,t*OVerall expected performance should be the basis for 
evaT40kOhe 0#40ility of candidate alternatives. The evaluation will 
then hi4WOWOOlifferences  and similarities between the alternatives 
(locatiOWN9W . factors for which the information indicates substantive 
differenceeen alternatives are useful in the next step. These 
differentiati64*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 relatif 	• others? 

• Focus attention on the differentiating factors t#.41— „exert a 
strong influence on the decision. 

• The relative importance of one factor, such Zgtor4rZ,.1tY, 
7.  4,-- 

over another, such as urban Ooximity, can be' assigned br *************** *** 
consensus or other techniques. The importances assigned re ... * 1„ ..  
the value the decision makers place on . t :contribution of that 
factor, assuming the performance criteria 	met. 	 ' 	1.  

Action:  

• Define the method for defining r' 	

..i.:71111.11i, 

liefilimk a ce. 

 

• 

.). 	i111:11 ,,IIII: -  

List factors in order of importanel  

• Define indicators used, if any, to deSr1701ative importance 
of one factor to another. 

Step 5. Compare and Recommend 41434tefratives (Locatio ns)  
••••: .................................. ...... „ 	... ......... .. , ... At the end of each screeniptAtep;'1A*1:mg4t40400 which, if any, of 

the favorably rated alternatives at:' OTen scp04t*JOiSe should be selected 
for further study and evaluation. 1C*104040i4.0t ark' may: (1) defer 
consideration of some favorable alterh#000041 such time as a recommended 
selected alternative(s) eventually pro404.000fable, (2) eliminate nonrecom-
mended alternatives ftwtgther conside400, or (3) defer the decision 
until such time as,AMMOWinformationli*oilable. ••••• 	••••• 	................... 

The deglIii* of wq4COlternati;esTselect will be made by compar-
ing their key4Wences 404eighing the relative importance of those key 
differences.AkOkrous te0040.AIWA „Ay.a.ilable for making these comparisons. 

The dg,4006.040 - 	basis for comparing alternatives will 
he documented, i60440010 explicit description of assumptions, definitions, 
logic, information 64ciRiiN uncertainties in the comparison process. The 
reasbgeg4gpws for . tOt010g, deferring, or eliminating each alternative 
willAW400*, SignillgOti soundly based dissenting opinions, if any, 
4;00W64it00004ing andliWiion-making bodies will be briefly summarized 
...  ... ec.i s i on 6 .64040N, 

Sensitivq$44alyses with respect to the importance of differentiat- 
.Actors may al0p14# performed. Such analyses widen the options for 

WW#wing, for example, either institutional or safety 
. iit.**Aomin4figfie analytical basis for ranking the suitability of 

sA0Ohalyses, when properly described, also focus dialogue 
about ditormAWAliernatives on the trade-offs that invariably will occur 
between ititt00441r safety objectives, e.g., long-term predictability versus 
current isota14* qualities, as well as on trade-offs between long-term and 
operational safety, environmental concerns, institutional parochialism, and 
repository system costs. 
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Because different relative weightings of screening facto rs  4S,  result 
in different decisions, the sensitivity analyses will be carefatt documented 
and the reasoning for assigning a given importance to each fa.00.0*ill be 
explicitly stated. In this manner the dialogue among parti . g.C10.0ketsed with 
repository siting can be focused on those issues most sensittiiik*\ .4.411.1 . istra-
tive and technical opinion. This, in effect, provides a. -IirikOillistii'littlIfOrti-
fying and separating siting issues into those for which cdOi'ensus may44.11111.1:  
obtained based on technical, logical grounds and those for which expert4i .W11:1 1.  
lay judgments are the basis of disagreement.  

Action: 

 

_ 

• Define technique used for aggr44Lnii:ility character- 
istics versus the relative importandiCW*iluation factors. 

• Evaluate data for each factor to identify 	 ' r b, le dome(s) that 
have low uncertainty. ,,.. 

... , 
• Display dome and fag. ............. and describe"' ,0 in the text. 

Di ssenting opinions '.4.C1\_04'1 . :40:400:4110(ers believe may be valid 
are discussed along 4thIthe .. 	... '''''''''' wt. makers chose not to 
be swayed by such opinr '' 

Step 6. Review the Screening Decision 	 toedance  
with Applicable Consul.tAtOr and Concuregf50...lrocedures  

In orderMO*00Wand pperatettepository at a site, the process 
used to find sit640b the -404bility of thk:tites eventually selected must 
be generally um:Chi:Wood andffm' pted. This understanding will be sought by 
encouraging E4ttiTireview oty .....,._1099 process by the technical community, 

' 
governmental:4644,a and 41C'' '''''' ' 	0M1vindividuals or groups will review 
the plans for ''''''''''''''''''''''' '''''''' wi ::'1',FAtiiiiVie technical procedures and tests. 
Advisory conmitt4.~-bOin formed• 	ensure representation of a broad field 
of experience and kn•Wik, Governmental units must exercise responsibility 
in provjAint l,places fiii .03.0001 of the waste, including allowing the siting 
pro.' ..A:—..: ' ''''''  i zi ng *.::::: ''''' of a disposal site 	Active participation 

''' ,4111 enstirekme,14warenesdf the whole isolation problem and what consti-
1  r.t::.t*.':  

-: '''''''  '' ,,. 
''' by thi006vernmental units and the people they repre- - 	i '''''' .,; ' , ' 	. _ 

.. .:-A* site sui taint*, for geologic disposal. This participation will also 
...g00.4ure that publie4Ogerns are heard and considered in the decision process. ..:.....-.,............., :....... i  ------__ -----_ _ 

lan0i4WAndivg444Y DOE Field Operations Offices in the affected states will 

afir -- Approprilfchnical, governmental, and public review of DOE-
re000000 decis0WWill be solicited. For screening activities on DOE 

be pr iNft09*0040 b 1 e for organizing and coordinating the review process 
consistent64101W1`S program plans. The NWTS. Program Office and ONWI will be 
primarily r4004ible for organizing the review process for activities on 
non-DOE lands:''' 
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Question:  What is the sensitivity of the selection prq: .  . ..Vto new 
information or reasonable changes in assig**0 of site 
advantages or disadvantages and relative ililfgtfti ... 
importances? 	 - . - - 

... 
Action: 

• Describe the method used to check sensittKi . ty. Describe any 
sensitivity checks performed. 

• The selection of the recommended saL ...... I .. . 	is verified to 

• In some situations the decision • ......... 	.. „ ... 	yield a clearly 

establish the effect on the decisi,0400 1 : :differghg factor 
importance and dome rating assign .............. 

preferred dome(s). 	If a clearly Pe4   ....... ........... „ ....ine is not apparent or 
if the preference does not "seem" rightg .  ... .. ifficulty may relate 

IN) 	 to the real differences in the compared . •444i.c4)12i n g small or to 
inadvertently leaving out some factor that'' ,141.1191)PArtant to the 
decision process. ThCIAS:§. situation indicat#C1.00t there is no 
technical basis for . ,,1 ...... .... ......... ... .. .. 	a candidate ovegiiother. 	In this 
case, the recommend-A.1 : ....... 	 ... ... ........ ......... .. „on cost or on other institu- 

CD 	 tional or social conOW4. .. 	 ... 1:4.g.cond situation, the 
process is repeated wi . . . 	roprfa . . ......... • " ...........n of the newly 
identified factor. 

Question: 	Is  there peer conseK: . 	''';'••the decision procedure and 
............ ........ ... .... 

Action  

• 4:gate the Kik   pnsensus process, obtain consensus. Prepare 
...... 	ndatio •-• .... 

• The tOtii:004 ...... pfiocess'should be explicit and provide for a 
uation of a number of interdependent factors 

re 1 at i ve . '41,14011„other. 

.......... expeitC01.0 managers need to participate at the program . 
... 	VAti111111:The tech 001 experts explain the significance of various 

fat*** . judge data adequacy, while managers check the rele-
vance::: . . e information and logic of the evaluation being made. 

Peer 	and other review groups first evaluate the soundness 
of thC ..... .. Owise procedure, then judge its application to the 
infq ... On and geographic areas being evaluated. 
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In summary, the six steps should be viewed as a complexbM in 
which the steps may not follow in exact sequence and multiple  *Wicks" may 
occur even though a stepwise procedure is indicated. New alt is  may . 
emerge at any time either from new information or policy ch .0000041Ap key 
issues to be resolved may need redefinition as the analys144*004NCon-
tinuous data-gathering and refocusing of judgment occur 00** tiiit*** . 
process. Therefore, the process is characterized as a friO&ork foi'90Akf4C, 
siting decisions rather than a serial procedure. The purpose of this 1400WIl i  , 
work is to focus the decision makers' and reviewers'Agasoning and attentf00  .. 
to relating the pertinent facts and thoughts in a . rOlOal pattern to convelii:' 
on a consensus of elimination, deferral, or recortiiFtion of the domes 
evaluated. 

3.2.2 Screenin 

As discussed above, the geographic screenf  41ned by DOE consists 
of four possible steps. Each has been titled for ref006t0s follows: 

• National Survey (Natlii0k.49ion Screening) *Ig%ir 

• Regional Survey (Re4(03040#06t001 .9) 

• Area Survey (Area to Lit*ifgn Scree 

• Location Study (Location .' -.ning). 

CD 
An additional step, Det441 10 Site Charak,, I.Otion, is not actually a 

PI 

	

	screening step, butjt.kOtflrmatory ste0E: **** continues after site banking, 
as detailed in SeQt.f  , ** 

CD 	
3 - 2 - 3 4.000endation ,Ailtiirrence, and Im lementation of the Decision 

cr. 

The acceptitl „Atlf the detfflon process  and the resulting decision 
will depend on the .. *440 obtained in the review process. An effort is 
being AsIg4aken to bilii0Ctbe states in the Gulf Coast salt dome project 
are0001410k.on the'd .  - *gathering and evaluation activities in those 
st4x0WMfti, 

- - — . - ....  •"''.•11;1':,:1111:1111,  -11i 

.. :',  DOE wiT::: i.pii ....... :tilt with the state and local governmental units on any 
.
proposed location''' .......... mendation before proceeding with location level studies 

.

..44.-V:Ie reccomendeCOft domes. Any dome recommended may later be dropped if 
. . ) fAtr440 by evideiWiincovered in a later detailed characterization phase. A 

i'.  ..  .7 .A.lon of thCOididate domes not recommended would then be made to 
iden  ...  or .......  new 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.dpn are 
among locations in several regions that are being investhitild 
locations for a deep mined geologic repository for high4f0e1 rad+400ttiik i  .. 
wastes. This section gives the history of the salt domeS"Site charattikt, 
zation efforts, objectives and organization of the project, area chara&C . 
tion activities, and a description of the domes un4W1nvestigation. 

4.1 HISTORY OF THE CHARACitiii:NEFfitit  Ott.  . 

.  .. 

The effort to identify a suitable r0340.01**te in salt can be 
traced from 1954, when the U.S. Atomic Energy Coi040100  (AEC) asked the 
National Academy of Sciences-National Research Co66013145-NRC) to look at 
the problem and recommend a solution. After intensive **** that group 
recommended geologic disposal  formations as theb#W0f the many 
options that they h9d  position has bA0Yeaffirmed in 
subsequent studies.k 2 ) 

Characteristics of  ................ to be especially 
favorable for storage of high-levil ............ ... ' ... let  the following. 

CD. 

Many salt beds have rem4*: ... 44 iiurbed and dry for tens to 
hundreds of millions of Aiii0itdicative of their long-term 
integOV:  40.nondissoluti006.hydrologic systems. 

as 
v:0: *s the abilit*tt) dissipate large quantities of 

ogeneratecibihigh-level wastes). 

(3.WOOng to 1 C:: .  :„ illoUcity, salt is capable of "self- 
. V*009" 040 ... ...... ... ..  . fight develop in it, thus preventing ... .... 

.....  4  ailliiii445nes of weakness. 

(4)  pars to undergo only minor change due to exposure 
to radid .. 

....... .  .... ;,salt is'etiOarable to concrete as a gamma - ray- shielding 
. ..... , and it has a compressive strength similar to that of 

(6) .. .. .. ;osits that are sufficiently deep and thick to be 
contWed as having potential are widespread in this country 
and ::generally occur in areas characterized by low levels of 
,ii400city and tectonic activity; thus, the potential for damage ............ 

•"-g.:§Atig,epository structures (shaft, surface plant) resulting from ..... 
. Ythquakes is greatly reduced. - ......... 

(1)  

(2)  
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- 	- 

	

: .. 	... 
Domestic salt resources are great enough so that 	in 
several deposits were selected as repositories...00i would be 
no adverse effect on the resource base; repost............ s  also 
could be selected far from existing mines s 	.. ' ''''''' lg 
constitute no problem. 

(8) Rock salt can be easily mined at relatively `:Tow cost, ,  '  ...... 
technology for the underground excavation of salt is wet'; ?`::... 
developed; underground rooms opened tOZA#lt have remained • t- 	... . 
for long periods of time, provided .40000Ate pillar size is 
incorporated into the mine design *Rgi'' 	. . 

Characteristics of salt deposits t 	... 	cons •Ate4 unfavorable for 
storage of high-level radioactive waste in0" Ohe folAgOg. 

Salt is soluble in unsaturated 	.., .............. ... Ver, salt domes have 
remained, undissolved, for tens tC ."--  dbOls of millions of 
years. 

Dome salt, a metamqfp.hic rock, has the 0OGA0 i. for mobility, 
allowing it to fl ..... 	 essentially heal -qtrif. 

Rock salt has loi:01WW44404 	
...... . 

In 1958, the U.S. Geologi4 	W PrYAr '' study for the AEC to 
identify those at deposits in the=. 	St000 .hit'might contain possible 
disposal sites.0) Salt deposits 60500TeM0iitified with large volumes of 
salt at depths appropriate for constriikt*Ara repository included the 
Silurian salt depostryAlAt. the Salina grO0V0fat underlie parts of New York, 

PO 

	

	 Pennsylvania, West. :.:j 0004,0hio, and NIVIWA.n; salt domes in the Gulf Coast 
embayment in pargiWO.A4404 Louisiana,1*Issippi, and Texas; salt 

CD 

	

	 deposits of th000ian 000nderlying pi4% of Kansas, Colorado, Oklahoma, 
Texas, and N  :'.Mexico, Au); an031100 of the Paradox Basin in southeastern Utah and 

C) 	 southweste*Wradq t 	 tion was confirmed in a subsequent study by 

rIt• 	other inve§t1000.( 4 ) 

Evaluaff44I4C*Gulf Co;region began in 1962, with the publica-
tion of a report di4403gplogy and ground-water hydology of the Atlantic and 
Gulfc,94 1041,states AetigAted to disposal of radioactive wastes.( 5 ) The 
re.000*:\**Vnerali . iiKA#41.1.4oes not contain information specific to salt 

.. .. 	:AlldrologY16Wabout the same time, the U.S. Bureau of Mines 
the: 	1.Coast salt domes for the AEC as potential nuclear test 

'':'tes. 

 

During 	... riod 1963 to 1967, Oak Ridge National Laboratory 
'‘4.0040t.ted a serie0Wresearch investigations to demonstrate the technical 

. 0040ttity of tfiCOhcept of mined geologic disposal in salt, using an 
ab4040.441ine.AWLyons, Kansas, as a test site This study, known as 
Projeet40000.4TC concluded that disposal in bedded salt was feasible and 
that nan- : ..... f*emplacement equipment coyld be designed to safely transfer 
the wastes'' . . f(* . a subsurface repository.l7) 

(7 ) 

N 

N 

Q (3 ) 
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Although Gulf Coast salt domes were discussed by PiercC ....... 
Rich( 3 ), no effort was made to discriminate between either th000a1 salt 
dome basins or individual domes in regard to their general gotiglity. The 
great thicknes.e. and purity of salt domes were cited, how#*01040vorable 
factors. Gera ( 8 ) also considered salt domes in his artigt .:.  	.. , 
tectonics but did not specifically evaluate any Gulf Cot . ..:11kiMe 

combined offshore and onshore Gulf Coast basin. g1000ere throughout the` 

The Gulf Coast b4sin is one of the most significant salt doiii .C1,„„ 
provinces in the world.( 9 ) More than 500 salt dome*Are present in the 

of Mexico region, additional salt domes have beg#I0Orted from Cuba and the'Tlii: . 
Veracruz-Tabasco section of Mexico to the Sig.4.006ep within the central 
Gulf.( 10 ) Salt-sYMrted  structures, mainlYAWlinal4walso present in 
southern Arkansaskii) and in several provir.0.0* . f both* .....  liiastern and 
southeastern Mexico.( 10 ) 

Op 	 Texas, northern Louisiana, and southern Mississippi' 	and 

Of the more than 500 known or inferred  	 es of the Gulf Coast 
basin, some 263 are located onshore in three prinii*OAlt basins in east 

others( 12 ) conducted the first assessment of onshore WilAtOgs with regard 
to their general potential for .................... Based u.644Wsubsurface 
depth to the top of the salt 	.......... ... the degree ohndustrial usage, • . 

these investigators grouped th .eff ..  . , ... fiAik***\.$gsgected domes into two general 
categories: (1) any dome whoseiipktsir' ..... i i. .... ' s4eeper than approxi-
mately 1,900 feet (about 580 meters 	pf (2) 	... s..... ..... 	..petroleum production, 
cavern storage of hydrocarbons, saltt*pulfCli. ...... or a combination of 
these uses indicated appreciable 46440#0g*NOndustry, was considered less 
suitable and was not recommended for Nft#06#tudy at that time Of these 263 

0 	domes, 148 were too 4m,..nd 79 exhibit*C4i.eting uses, leaving 36 domes 

.4) 	that met the gener040#00grations of A4.40.*.p and others.l 12 ) These 36 
domes are concent4009#01kthe more not 	interior basins of Texas, 

CD 	 Louisiana, and~ssipMathe authors sOii*rized the geology of the salt 
dome basins, .:i1 	f.40.4tirailable geoldgic, geophysical, and hydrologic 

CD 	data, and r40#Agnded furih04t441es on the 36 domes. 
... ............ .. 

Ledb**ep 	.... :q...Z. :AGinvestigated Gulf Coast domes by 
means of some 4 .... ........................ included consideration of topography 
and surface-draina .... ......... Wes as well as subsurface hydrology. Although much 
of .. relied ... of the existing literature, three noteworthy 
coRSIONAWCwere thagillleat from radioactive waste would not be expected .. 	................ 	 cleat 

 in a dome, (2) domes sheathed by shale and 
.. iOrthe 1640iN 	iK ocal fre-water aquifers might exhibit a reduced possi- 

ALWity of salt10.4ution, and (3) the large vertical extent of salt domes 
ANOuld prove beneftiA) in terms of pos.ible repository design. These inves-

.q801s#tors, like AndeOn and others,( 12 ) recommended further that additional 
....................... acquired...Wed upon their generalized study, Ledbetter and 

ViOW3)felt.f --  .... '5aomes within the interior basins offered more 
pOtO 

.... 
• 

	

-, ... 	and others (14,15) extended these earlier studies by inves- ... 	.... 
tigating rryla04's in the north Louisiana basin and nine domes in the northeast 
Texas basin  f6r 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 stratigraph100ation-
ships. Also studied was hydrologic stability by estimating saU: '' ''r'ound-
water plumes within fresh-water aquifers adjacent to salt domi‘044.0 analyzing 
surface "salines" above certain domes. The potential for 	 '''''''  hooding was 
also considered. Other investigative approaches centered4: .. -  '" .0.,extent .. 
of past salt - dissolution as shown by caprock features, e$11.0011#44cock/ 
salt interface; (2) local and regional hydrology, using we11 - log arii0OOTOR 
existing borehole data, and several exploratory water welli; (3) dete000010 . 
of current tectonic movement or lack thereof through. ilhe use of instrumellg:: : ... 
tion arrays, which include tiltmeters, precise-leve0Wstations, and mici'tigV 
seismic monitors; and (4) the nature of Quaternary606ta above domes to 
determi6e whether they have been affected by mort#4#0int salt movement. In 
the latter case, shallow geophysical profiles, ;  ;̀t 	ar10 detailed logging 
served as the major evaluative techniques. T 	....''  d ....... ' 1'tudies indicated 
no movement in the Quaternary. 

Several domes within the gortheast TixAA'414.0;:: also studied by 

CF. 	versus-time growth of these domes and attempted to 44 ::hydrologic stabil- 

............. 

	

- 	...... 

Netherland, Sewell, and Associatesl 16 ). These wO **04kalyzed the uplift- 
versus - time 

 where available well-log data were adequate. Effoi 100#04de in their 
study to assess the current rateA§741t dissolution on .600Wdomes and to 
integrate existing geophysical 	" .. 	• .,understanding 6f3 he basin and the r■ 
salt domes of northeast Texas. 

.... 
In 1976, ERDA announced t4 	 N 4 TS .... 	program, which had 

as one objective the identificationtOtab10401W6# construction of one 
or more geologic repositories for ra400jvOikttes. As part of that pro-
gram, Law Engineering Testing Company .:0P44*Oli selected by the Office of 

CN 

 

 Waste Isolation (OWI) of  Union Carbide NtO4Cion to act as geologic project 
manager (GPM) for inye#4*Vons in the OgtApast salt dome region. The role 

V, 

	

	of the GPM at that41444.044gd the devel00004 of a technical plan for eval- 
uating the salt 406Wtrie000Inating the research investigations of the many CD 	 investigative #40iPStudyiritA* salt domes, -Ss discussed in the next section. 

CD 	 Simultaneous Wtiatel Naty040 	(BNI), was selected as regulatory pro- 
ject manager: 100o con 4.- * ' ......... 4410F#0,41 studies in parallel to those in 

rr 	geology and h 	 .. 

In 1978,41* ..t reports were issued by LETCo( 17 ) and BNI( 18 ) which 
summarized the existf*404,And previous work in the region of interest con-
tainjWt***4 domes. .. IfOkrePorts,  as well as a Regional Summary Report 
Pre00044#10ty the GOA400PM( 19 ), formed the basis for a recommenda-
t.044iltrtWOhht domesliWinvestigated further. These reports have been 

::0*Oed after 04000ye review and public comments and will be released in 
Al#61 form 'n the ........ 	ar fut re t  The selection of domes was based on 
M...1*#eria (20  and §00tttications 21 ) in existence at that time 

-Wmjn 19780*Onsibility for overall management of a large portion of 
the% _ .::,:ogram ansferred to ONWI, operated by Battelle Memorial 
I nst 	.... 
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4.2 ORGANIZATION OF SALT DOME PROJECT  

DOE, through ONWI and its subcontractors, is  ohargg ... 11.Ahe task of 
identifying,. characterizing, and, eventually, qualifying f#30010.CIAf  jus-
tified, one salt dome as a potential site in in the NWTS40tam: .. qPritillmnked 
site will be considered along with others as the, site foe4Tbuclea60( -  ........ 
repository. 	 - -- ••••• 	..... 

'''q111:17  
As indicated in Figure 4-1, the Gulf Clttalt dome project is 

organized with two lead technical contractors4CONI and410 prime con-
tractors to DOE, with an interagency agreemer~place 1040FUSGS. This 
organization provides a means, in the geote06101, enAtiOniental, and 
licensing fields, for data to be gathered, e*I07 .  4 ...... led, and reported. 

Q 	 4.2.1.1 Bechtel National, Inc.  
on 

Bechtel National , Inc. Agiooyas selected:1;;;iikthe regulatory 
N 	project manager (RPM). The RPM ;:; ;&': 	for environ4a51 and regula- 

1:111::::,,,,,. 

tory activities as related to 614#440tf040441Wpg, and the ultimate li- C). 	censing of a repository site Bet441,KW440###Atterature reviews and 
made contacts with state experts fiO*fieldOn4.0400;  meteorology, socio-
economics, land use, surface water WOOlogy„40400W0d natural resources, 
archaeology, and background -radiatiori1C0e*Ofe specific characteristics 
of the Gulf interior region, includine00404iana, Mississippi, and Texas 

c) 	study areas. Environmental Research and1000logy (ERT) is under subcontract 

VD 	to Bechtel to conduW''' --  studies durin .. ' .. "&location characterization . --__ 
phase. 

C. 
 

(-- 
... 

Law ti.0007,:lngAs**1%.-04Igge  (LETCo) of Marietta, Georgia, was 
selected in 1977`''&1A0044* Coast ... 164Vogic project manager (GPM). The LETCo 
effort is organized464064ta gathering (field operations and research), data 
analysis :..  reportin40Wayerall project management. Under LETCo's direc-
tion441.40INgstigati640Woata/literature reviews have been conducted to 
def04100010toracterit0065f Gulf Coast salt domes in Louisiana, 

... OWiitiii .G*****.  Texas. ''''''''''''''''' include research on erosion and 
'' 1060ation, debt" #' 	of the internal structure of salt domes, the prepar- 

-  AN*Obn of salt dia#000 models, salt dissolution studies, surface and subsur- 
WOPikhydrologY andWOOam monitoring data collection, topographic mapping, 

:01\4:4eismic refr4400 and reflection studies, remote sensing data collec- 
' '' ' ' '''''' , '' , 	e ''' ' ,analyses '''''''''''' of the geologic structure and stratigraphy. ''' 	 .. 

The*: ..................... drilling of hydrologic test holes, core drilling, 
boreh6L.. - , ... **logging, shallow exploratory borings, and geophysical ........ 
gravity . .zy:.1f, . 	Ubtasks include obtaining right-of-access to lands on which 
these studf4-* I be performed and the necessary permits to conduct investi-
gations in th4V:itudy areas. LETCo has numerous consultants in a number of 

4.2.1 Organization  
...... 

..••••••:.••••• ----- --,-- ,--- 

4.2.1.2 Law co iiiAe ring TO*9, Company  
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specialties such as hydrology, mineral resources, seismic, straOlit0y, 
petrology, geomorphology, structure, and general geology. LETO410 has 
numerous subcontractors engaged in drilling deep and shallow 	site 
preparation and restoration, aquifer characteristic testing 4ff .. 	*cal 
surveys, and obtaining land access. •• --•••••....... 

4.2.1.3 U.S. Geological Survey  
' 	... 

The USGS--through its offices in Jackson„40ssippi, Austin and 
Houston, Texas, and Alexandria and Baton Rouge, 4444fina--has been respon- ' '' 
sible for evaluating the regional ground-water 44tOrogy of the interior Gulf 
Coast salt domes in Mississippi and Louisiana4i#46r geo0ORical character-
ization of surface water in east Texas. Thokliifa are f ''' ' ' Iorated in the 
appropriate characterization and summary re0010L 

' '1', 1',IT111%111111 ,J1i,  

4.2.1.4 Institute for Environmental Studies, Louf*VOcate University 
••••••• 	_•••• •
•

_••••  ... 
The Institute for Environmental Studies (IES) 4:q#0100,at Louisiana 

State University (LSU) in Baton R.041,ouisiana, has beeii4001ved, since 
1974, in the study of Louisianaz ' 	 '''' 	voi,The IES has id&Ofied four main 
tasks related to salt domes in LWOW  .. Anics, geohydrology, re- 
gional geology, and Quaternary geAr ... 	. 40:104044re coordinated with 
LETCo and the USGS, and the data aitiq . korporAt#06160A0blogic characteriza-
tions and summary reports. 	 •••••_ •••••...  .  .... ........ 

.••••••__ 
• • • • • 

••••• 	...••• 
•• • • • 

CD 

The Bureogliitt**g . Geology (B601* the University of Texas at 
cp  Austin has been  i0OVid:114#1977,  in th_eludy of east Texas salt domes. 

The BEG has ideOtWed fourAWis related to bast Texas salt basins: areal 
CD 	surveys includigOurface **Allow subsurface mapping, remote sensing and 

interpretatiOW0psurfac001.4040444ydrologic studies of regional and 
rh 	near-dome extehtSIW000WitOlii   coordinated with LETCo and the USGS 

and are incorpori: ...........  ..... ''' ologiO " diWi4Acterization and summary reports. 

4.2.1.0A40: nt 	 University of Southern Mississippi  

•••••„.•......_ 
' - , 	 .... 

.... . 
MAW" Che'D100#0*nt of GeitOgy of the University of Southern Mississippi 

..... has been i4#41* in two tasks: evaluation of dome stability and 
glIA0Ong the geology ?: ;:the areas over and adjacent to specified domes in 
04740ssippi. Thes0100ies are coordinated with those of other groups and are 
400 . hated into c...   'lc characterization and summary reports. 

......... 
ti4b0ew Grou p  

The':?, Wagic Review Group (GRG) is a group of well-known, highly 
respected scieif•sts from outside the NWTS program. They are retained by ONWI 
on a consulting basis, to provide an independent, critical, expert review of 

(NI 

N. 

O 
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certain aspects of the geologic exploration program and give ad# .....  to ONWI 
management on the program. These individuals were selected bggiOf of their 
expertise in specialties critical to the geologic explorati ............ Their 
work includes the periodic, systematic review of ongoing acglitftT014grk 
plans, technical reports, and other pertinent informatiopttliWit440Cof 
periodic-assessments of activities of WIWI subcontractora other  
program participants within the group's area of expertisemonitorin014ESk .. 
program and periodically preparing a technical commentary on the prograiiiT4000 
recommending additions, deletions, or refinements 034 program to improlitAIS7 
and make it more responsive to requirements of loll: ... '" ..... safety and acceptablV 
environmental impact. 

4.2.1.8 ONWI Project Managers  
......... 

Bechtel, LETCo, LSU-IES, BEG, USM, andAti**Wwith related sub- 
contractors work closely with the assigned ONWI 46400:Ond environmental 

Pr)  project managers. These project managers are charged 	the 
work effort, maintaining the quality of the data, and .. 	the processes 

0D  undertaken to obtain, reduce, analYP.A.and  report this dittWOey are respon- 
sible to maintain schedules and 	 it' 	1clated milestones tiefilflin the overall 
NWTS program. 	 -- 

O 

C 
	

has two objectiy .  
The area; 6* t* 	'-ion phase ort*Gulf Coast exploration program 

O 

Cr. 

1 4.3.2 Activities Accomplished  

. 	owth. . ..Cie identification of the eight domes on which to continue 
workll . ... - 7 .. . 'fans were developed for both the geologic and environ-
mental area` 046Werization. Some of these plans were published formally, 
after an approOriate period for public review and comment. 

1 :1;•• 
CI 

. :.APtain ade 	t`e' ...  ....  ... lg, . and environmental data to select 

.......... 	 ........... 	
.......... detailed location characterization 

al4641 .04WepO'sftortes. (This screening of study areas 
to iii*WiWimaller locations is tantamount, in the case of salt 
domes,'WO*Opction in the number of domes since they are 
rel 	size and geographic position.) 

" . Td ` tinue tinue butteng the data base for licensing application 
t . 04.01:the process of narrowing geographic focus with an 
ace ..... • .... ing increase in the depth of informational detail. 
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,, 
Environmental studies were begun in February, 1979, to gOUTate 

potential impacts or risks of a waste repository on each salt 000ki ,J; '' All 
factors of the total environment were considered, including 0004Ohy,,, 
terrestrial and aquatic ecology, surface hydrology, meteoror y'  
water resources, and land use and demography, as well as 0,06 ........... ff'tstorical, 
institutional, and societal factors. 

Geologic field studies by participating organizations begat 	............ .... 
to investigate the general characteristics and features of the salt 	. . .......... .. 
the surrounding area 	The evaluation considered stOtjgraphy, structure . g'" 
ground-water, surface hydrology, erosion, tectonl smicity, and naturOS 
resources. The work entailed gathering and intAe0iing pertinent data from 
well logs, cuttings, and cores. Geophysical $.000,0 were.sun at key loca-
tions. Hydrologic test holes were drilled anfrOi•s run . .**termine hydraulic 
parameters of important formations. The R4001  for*Vgas, and other 
natural resources was ascertained. 

.... , 
Details of the technical aspects of e 	.... ,;:studies are in the 

geologic and environmental area characterization 600.1of ...... and are summarized in 
Section 3.1. 

... 

4.4_ #3D 	COAST DOMES  ........................  

Salt ddrii0400tein three baiins: east Texas, north Louisiana, and 
Mississippi (Figurei 	.. Salt domes are individual pillars of salt contained 
witF044miArmal sed*OlAy,seduence, and are generally one or more miles 
acr040#WP415 rangifitttokpear the surface to thousands of feet deep. 

.... :::.....::::tibfAPC49.(9es is at4Wdepth of the source or "mother" salt bed, 
.. :010 rangesAWIWA,000 to 3t,000 feet (about 4,500 to 9,200 meters) below 
.......... ... surface in' - '04iterior basins. The Louann salt of the Mississippi basin ... 

. the deepest. 	O . ck of anhydrite, gypsum, and/or limestone generally tops 
:t 	salt 	Aie dome, often being several hundred feet thick (Figure ..........  

.. - 
. 

4„ ... the salt domes under investigation as possible nuclear 
wastet*OttgtY4ites are 1,600 feet (about 490 meters) or less in depth. At 
depths 01004200ository would be constructed, their lateral areas range from 
1,100 to 5 -AVicres (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 4-2. MAP OF GULF COAST EMBAYMENT SHOWING SALT DOMES OF INTEREST 
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4.4.1 Origin and Stability of Salt Domes  

Geologists generally agree on three points concernin 
salt structures: 

• Salt domes have been derived from a sediment0.... 	t 

• Plastic fl ow has created di aPir ic structures (domes) 

'''' 

• Density differences between the salt 	... ........ overlying sediment i4 
plus down-building of sediments due 	 around the domes, 
are sufficient to cause dome develo 

It is important to note that buoyancy and se  . -1 oadio44 nontectonic 
processes. 

The Louann salt of late 	 . 	 ..age is the source or 
"mother" salt deposited in an 
evaporating sea to a thickness of several thousa n d 	late Jurassic 

OD  through Tertiary, a time span of 120 million years, 	 ontinuous sedi- 
mentation buried this layer to a AiOtkgf several miles. . ''''114Cedimentary 
loading produced both lateral at1.44#00WAlAstic  movement .. Mff .t he salt, the 

CD 	initial mobilization possibly, 60 . ....  ... ..... .. associated with tectonic 
activity. Initial salt movement *We..... 	..... 	During the 
Cretaceous, diapirs developed from :. .... ' deeper ... . ,  ................... is form the salt domes 
of interest. 

Because the mobile salt forme ..., .. ... , . 4 ,  . ;:itum for overlying sedimenta-
tion, the salt movement .... gfected the thitkiiiVand lithology of the overlying 

N5 

	

	formations. Areas OCW41,t gvacuated to **these growing structures became 
structural basins .. 0Iktfoc 0411 n es . Rim §',$00nes are structural depressions 

cn  that partially opStA0Otetft0ft  O0i's ircle most d. Such a depression is 
thought to be q.0604 by theATOing of the overlying sediment into the space 

cn-  left during pwl*ter al fl QCOCtile salt into the dome. Hence, it is an indi- 
ct% 	cation of how lAilkan ar , .... 	 t to the dome. The rim synclines 

are thought 	 . 	 upward with time as the salt in 
the mother bed it" .... 	. 

Hence, 
and .0  . ..  :::;0*CtiKough time as described by Kupferk 29 ) and 

stratfmg . 	. analysis permits the interpretatio9 o patterns 

Kumar?1 ..... 	iS4iOrpretatfdlitZWsome domes, such as Hainesvil le in east 
Tela% 

.  .... 
. 	 .... in nortli"U6uisiana by Law Engineering Testing 

....... ( 32  , d .. T1t4te unroofing and loss of salt to the surface during 
4i0taceous time . 	domes are characterized by eronounced rim synclines so 

. beds dip towai*t* domal peripheries. Kehle( 33 ) considers such domes 
.. 

.. "AtOtOnd incapabIT* -:ii reactivation because all of the salt in their original . . ... 
pillow 	**been evacuated into or through the dome. 

- — 
.. .... ......... . 	as well as structural effects on the beds contiguous to 

the domes:''{ 	structural uplift, dip angles, and rate of fault 
growth), pettOlttfle upward movement of the salt in the domes to be computed. 
Unconformitiettat 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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Studies by Balk( 34 , 35 ), Muehlberger( 35,37 ), and 4114;:::

I .

..... , 

sediments in the basin where deposition was continuous. Maximum,AW - of 
vertical movement generally occurred during the Mesozoic, but it 	cases 
may have occurred in the early Tertiary. 

tent with the foregoing description of lateral and then VO;:::::;00Ment 
in eight mines in Gulf Coast salt domes reveal vertical 101*thatT ..... ... sis-

that formed the domes. The bands are believed to represent original fidttWOO 
tal bedding of the Louann salt that were deformed in4bis fashion. Due 
vertical movement of the salt during the dome-formtoOkocess, locally compTei 
and highly folded structures with vertical axes that 	the folds in ... .. 
window drapes were produced. Also from these strict 3` some domes are believed 
by some investigltors to have developed as sucp#00ie "splOW rather than as 
a single plugl 2v). Vertical zones occur bet#10i0Che spiRWOhd contain 
clay, water, sand, gas, or other impurities610W" Pell*ixnalous" zones 
have been identified in several coastal saltlii00.4kA#044er, it has been 
suggested that the Gulf Coast interior domes m4 ''' '''''''' P  as complex a growth 
history Is he coastal domes and that these zones . 	:.be common or even 
present.l 22 ) 

Except for surficial alit 	Ldeposits such as ti A0d plains and 
terraces of Quaternary age and,A0014041Ppl,  the Plio-PlAttocene, 
Citronelle-Willis Formation, reg*****00014140 ceased during the Eocene 
in east Texas and north Louisiana%atkOefiitt#44140qg ' in Mississippi. 
Cessation of regional sediment deiigt*  elfiiii***40tive force for domal 
growth. Stabilization can be confie*OpereA000064fe Qu4ternary deposits 
exist over the domes. In such cases;**00101(olb(30:vI)  at Vacherie, 
lack of deformation indicates lack of ii4i44W'  movement. 

'''''''''''''''''''''''''''''''''''''  ' 
Iwiikiracteristi lt Domes 

FeaturAC#Sociate000 domes Te: salt pillar, caprock, and 
stratigraphi 	tructur aiff°affects in the enclosing sediment. 

The44004b104iiiii46i4it dome is the salt pillar, which 
................................. 

consists of a 14WWW0Cof salt ...  extending from a deep source layer to 
varying depths belb044tesent-day ground surface. The top of the salt may 
be flat .„ .. mus.hroomed,i400*v or irregular. The diameter of a salt pillar is 
usu41Y4t4OW 1  miletWOWbe less than or much greater than 1 mile (1.6 
01****SAgOlt pillaF*160e circular, elliptical, or somewhat 
*#0440. '*#100er of dogs the upper portions of pillars bulge outward 

. ...:40Whroom) and . *0400erlain by sediments. These overhangs usually occur 
::*401in a few tho0Weet of the surface. 

..••••••••••••:.•••••:. 
Caprock cc000,40 of anhydrite, gypsum, and/or limestone occurs on all 

04411.**mes• TW11thestone is generally at the top of the caprock and anhy-
drfiCikthe . basA000 gypsum, and some calcite in the middle. Anhydrite may 
also dii:40k ...................... like a hood. Additionally, it forms overhangs and 
in some VA04000ilds beneath overhangs. The caprock may be absent but is 
normally 30444400 feet (about 90 to 120 meter, thick. However, it may be 
as much as 1,1300 feet (about 300 meters) thick.ls) Commonly, it is thickest 
and most extensive over dome centers. Caprock is commonly brecciated or 
sheared and may contain fragments bf adjacent strata, especially in the upper 
part of the caprock. 
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The current views on the mechanism of caprock formatig.TMOort 
either the residual accumulation theory or the precipitation-iirniCe theory. 
Residual accumulation assumes that the caprock was formed at . ', :th#11:::fop of the 
salt dome some time in the past as the salt dissolved hy g04:6**4ter, leaving 
less soluble materials (mainly anhydrite) behind. Such 	........................ a 
small percentage of the original salt mass and is gener,O..ttefeli40it:Whave 
been deposited with the salt from sea water when the LoUitifi .  salt betla ............ „ 
formed. An alternate explanation by Paulson( 39 ) suggests that some 	... 
caprock has been brought up along with the developi.09.dome from evaporftSg .  
originally beneath the salt bed in the evaporite tf#0.ti The second thew-f ig:; :̀ ''' 
precipitation-in-place, assumes that salt brine.tii*Aeep saline aquifers r ..... 
along the salt dome stock and precipitated capgitiOn top of the dome when the 
dome top came into contact with a fresh-water*Otter. 

Normally, this sheath-like layer refers to a * 	1: 0:6iie of material along ' 7:100.4c 
The draping effect of caprock shofitC*  he :000 p d with what some 

writers define as a "gouge" zone, sometimeS**.' 4060 the dome flanks. 

the periphery of the dome. It consists of amixture 	 . imestone, shale, and 
0 	sometimes anhydrite. This is believed to he the r4§Vit 0„shearing and 

incorporation of sediments into the zone adjacent to 	flanks as the 
sediments moved downward relatiY .C .P.:::Oe upward moving §ifCittiri n q dome devel- 

N. 	This sheath sometimes...A .004CAmpermeable zone a4Utent to the 
salt( 23 ), as at Oakwood dome 	 ... 

	

. 	. 

The piercement effect of':*0\t i  	 and superjacent sedi- 
ment results in deformation and faii.1064 of 	 ...... sediment. Such 
faults may be radial or tangential . *ette . pod of the dome. In addition, a 
central graben fault-pattern is very . 	 salt domes created by ten- 
sional stresses. Experiments by Curri6i...$1:kihowed that the formation of a 
graben can be the result :  0 i  . domal extens4o f the sediments over the core 
during sedimentatiothAit ,4heories of '64Attal graben formation suggest that 
it is due to co11*,4 ....... .......e sedir4tiC after dissolution of the 
underlying 	ground W4.0.t. r. 
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Carbonates, sulfides, and sulfate minerals have also beelgtOorted. 
Minor amounts of potash appear in some domal salt. Inclusions 90.0.7 try 
rock, such as sandstone, occur in some domes. 

Porosity and permeability of domal salt varies front***E .  '' tually 
nonexistent. Inclusions of brine, oil, 	gas are known :I I:, ' ' -S--   
Minor seeps have been found in some sat mines, particuliailithose 	''' ' 
near the edge or top of the shallow salt stocks located neat or on tir„ .. 
Coast. These anomalous features occur in localized vertical zones that. 

..
' '' 

are the sites of occasional outbursts of material duftmining. Kupfer 
regards these as boundary zones between individuat44ives or along the 
exterior of the salt stock. 

r 

This section describes the eight 	........... 
. .......... 	. . 	....... 

'ill1111111111111§11,, 
CD 

• Rayburn's dome is locato0 .. in southeastern B ''''''''''''''''''''''' 6 miles 
(9.5 kilometers) northWt itt..§Aline and 2 mile' ll bout 3 
ki 1 meters) west of 	.... „ .. 

. ... : .... IlIpprthern Loui s 	a. 
CD 	 • Vacherie dome i s loca 	''''''''''''''''''''''''''''''''''''' '' :;.er and northwestern 

Bienville Parishes, 2 MOW 	' i* ''' l's) east of Heflin in 
northern Louisiana. 

Mississippi  

• CypresA,.'!!!!!  ' 
mile$::. . 	.. liometers) sod.. ....4st of New Augusta and partly 

is located'woomth central Perry County 4 

wit#403ffe bou64#10 of both C aiiir Shelby and the DeSoto National 
FpeliWin south .  ;;e 	Mississippi. .... , 

• L240000X9meA044604040i central Marion County 6 miles 
(abb434:0ypet ...................... of Columbia and 4.5 miles (7.2 
kilomeC . .: ... ''It of Lampton in southwestern Mississippi. 

U 	d 	l .  . . h t on •  omeil 	Ated in northern Perry County, the dome center 
'Jo (aboUt .. Aameters) west of Richton in southeastern .. ,1 ... , ... „. . 

*Pi. Nr 

Louisiana  

CD 

tr) 

rr 

..... •• 

... PTi:as 
...... 

• Keechi 

	

	.. is located in north central Anderson County 5 miles ........ 
(abouts lometers) northwest of Palestine and 2.5 miles (about 

1(110000 southeast of Montalba in eastern Texas. 
... 	 .... 

. ...... 
... .. - dome is located on the Freestone-Leon county line 9 miles 
.. .. 14.5 kilometers) northeast of Buffalo and 1.5 miles (about 

.... i 1 ome ter s) northwest of Keechi in eastern Texas. 

• Palestine dome is located in western Anderson County 4.5 miles 
(about 7 kilometers) west of Palestine in eastern Texas. 
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•••••...• 
•••••••,.......• 

, 
This section discusses the factors considered poO.i.Rthirlifq:1:00F,tant 

in the decision. Factors are discussed in terms of (1) stficarii4' ;' 
level and scope of data required, (3) data acquisition metfitids, and 
adequacy of available data 	Hence, this section accounts for the firsts ........ . ... 
of the decision procedure. The remainder of the decfSion procedure and 
recommendation of the preferred Gulf Coast salt dome...  .... 	discussed in Seca ''''''''''''' 
6.0.  

.. . 

5.1 THE DECISION PR SS  
••••••••• •••••••• • • •••• " • ••••• •••-•• 

••••••••• ••••••• 	•••••••• ••••••• 	• .......•• 	 ......•• 

The screening process will identify 1664146a4omes), some better 
than others. If many appear favorable, some should *00eless be de-
ferred from further study. Further study of al 1 but . 'ttte'ffiiisA . favorable 
locations identified in this screening step is unnecessii14041 :#ould be 
prohibitively expensive. Study 440.kjAvorable  locatiofitlAif . be eliminated. 
Further studies, then, are focus.' 	:.many favorable''Ucations as 
reasonably necessary -  to (a) ensi106\00:440,009,ga,tions_ are identified and 
ultimately prove acceptable and (brItiPsaift * 1-i  .. ... ................ ements for 

likelihood 	 .00d that major siting criteria i;i:• . .':',' ... il'Aie met. 	In this situation, 

' •. 	 ... ,.. 

n, 

consideration of reasonable altern • .... .throuaK•104W0yening step. 

Locations (domes) may also 	..:. ''''''''''''''''''  there is a high 

resources need not be ' „ewoded to demon4001,'§ite unsuitability. Screening 
decisi - ons, then, ar.e1:1:kii*Aik:focus effort's  aWit'4jie most favorable and 
acceptable location  ••• 	.•• 

follows: 	

re-..,„:.....;....;..:,:.....,.....1i.,.......„ 
....„,..•.• .-....„" 

The *Of approatWitOed for sc reening consists of several steps as 
•••••.,.....,,...... 

subcriteria) and supporting 
,,,....., 	./...* 	 ..Tbn needs important to li,......,.. 	 and 

the screening decision 

. 	.111i.li 	„Tequired information Gai in accord with applicable 
ulitiggOtnd concurrence procedures 

con.s.••• 

 

''''ST:r Step- tify candidate locations (domes) 

Step 4. *\., 	ate each candidate location (dome) according to 
'' ....:.*tPusly identified factors 

tep 5. ....-". pare and recommend candidate locations (domes) 
W:V 

":'''••;*iew the screening decisions in accord with applicable 
l'aonsultation and concurrence procedures. 

5.0 DESCRIPTION OF FACTORS 



The following criterion is the basis for cons 
geometry in the repository selectiop_process: 

19n of the site 
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5.2 FACTORS CONSIDERED  

Regional characterization studiMidentified 	............. ...... 4andi- 
dates for area characterization studies.0) These eight 4 ..........  - .... ...... , . 
Texas: Oakwood, Keechi, and Palestine, (2) Louisiana: VaitWe ah .891**Ws, 
and (3) Mississippi: Lampton, Richton, and Cypress Creek.'larly stud .  
Texas brought about the elimination of Palestine dome 	to an extensii*At* . 
tory of brining operations and subsequent collapse of verdome strata. ti4061ft 
dome elimination was reported in ONWI-78l 2 ) in 197 	laving a total of 	NSF 
seven domes studied during the remainder of the ati*Oiaracterization phase. 
The criterion and subcriterion utilized in the#00bn prqge§s, summarized in 
Section 3.2, are presented factor-by-factor Wr . ill'followt0,§4ubsections. 

5.2.1 Site Geomet  

r■ 

adequate for repository placement  

The site shall be locatiw  rINP04. . fc environment that physically  
separates the radioactive waste 	*Mt* . 	rg„and that has geometry  

5.2.1.1 Depth to Host Rock  

•• ••• •. ... .. ... . 
••••-........... 
.•••••••••••••••• 
•••• ... .... 
•••• . . ... . . 
•• •• 
••••• 

C) 

The fallowing4g4criterion is tiiiklWis and requirement for consid- 
eration of the depty.01004ock (distandi6109 ground surface to top of host 

	

......... 	... , .. 
rock) in the site,,000titiii*.4.cess: 

..... 
The mtlitt4hi -  depth WOO repository waste emplacement area shall be  
suchiffiWcredible**,441vities and natural processes acting at  
thetifaUg.will4004nAiittitibU affect system performance. ...  r:  ...... 	.......... 

...... 	_ 

	

................ 	. ........ ,„ . 
In ordekKW41111ish thiS -depth, erosion and denudation rates and  
other pher100Willyst be evaluated. 

• 
...AWOCI440-,SigniffetOW This factor is important for locations 

.... 

.. Z-fthe hosttpaglis erodibtVand/or soluble. Removal of the overburden by 
phenomena 	expose the host rock to the environment and subject it 

...g3Offfurther erosioriltlIssolution. 
• - - . - 

	

-- - - -- - 	• • ••• • •:•••••• • ••••• ..... 	
..... 	. 

••••• 	
........... 

.... 	_ 	.. ... 	• •••••,.....• 
o . 	Natural ph'iik.:_ ,  na that could cause removal of the overburden and ex- 
post,the hos0.4.. . are significant changes in the extent of continental 
glaef.60#! .. i d 	t ...... *:::Impact at the repository site 

. ... eI. .... . .. ts are not likely to occur, but they provide an extreme 
case for as§:40pig the vulnerability of the overburden to major climatic 
changes. Geombfphologic studiesk 3 ) indicate there could be a possible rise 
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of sea level of from approximately 270 feet (about 82 meters)( 4 . 8 )to ap-
proximately 360 feet (about 110 meters), assuming a total melting 
world's ice. Rises in sea level would not provide a mechanism t '''' JO' the 
overburden would be directly removed and the host rock exposedp :;bu could 
cause the repository site to be inundated. 

A large sea level drop has been proposed(6) for4 ......  ....  . 
Glacial Stage (of approximately 525 feet.or about 160 NOW., tialiK0iyAhe 
area and thickness of the Illinoian ice sheet. However;j1As remat41404 7  
firmed by any substantial subsea evidence of shoreline features. Laii'00#160% 
leveling of the coast to this depth by headward strop erosion and cliffROs, 
retreat is an event that is considered improbable.;  :The process may re11:11W 
quire more time than the intended 10,000-year peff649 .5f waste isolation spedW 
fied for emphasis for prediction of changes in.; 4f0fAl conditions and the per- 
formance of the geologic repository in the drift  10 CFR 60.( 7 ) 
In addition, cliff retreat of this magnitudgACiihknownjWprevious sea level 
lowering. Postulated from this improbable•40410 is4t#CRayburn's and 
Keechi domes be exposed and possibly breachOiSWA(ftedomes would maintain 
more than 100 feet (more than 30 meter ) of elfgli~rburden cover. In 
separate studies, Kolb( 8 ) and Alford ( 8 ) concluded4W44e maximum erosion 
in northern Louisiana in the next quarter of a mill1•100 will be approxi-
mately 120 feet (about 37 meters) R  70 feet (about 21 ii40014f which would be 
due to regional uplift and 50 feeCtiOput 15 meters) dueJCSOur during a hy- 

 

 feet (84 meters) for MissisA:7::,1 .. .  l':,SOKI*10,ana, the full 525 feet 

...  ..  ...  . 
pothetical glacial period. fiake ...  JA0oye, the worst-dase credible ero- 

.... 
................. 

sion limits may be established*E..... LO, .  ..meters) for Texas domes and 

(160 meters) are used in this anat .' ...  for 64:400060Alimit. ..................... 

A repository site being bre* ........  .  meteorite is discussed in the 
Final Environmental Impact Statement- 14440 ►Sit of Commercially Generated  

CD  Radioactive Waste.( 10 ) ....The probabiTitlitgbi 25-9egr meteorite striking a 

PI  repository site isA ...  s 2 x 10 -11 'j .. ..... 

.  'Level . Watta. At the area characterization stage, it is 
sufficient cciow three tiXOACqf data  (1) the description of the nominal 
dome depthi.044ing de100404400vond salt; (2) the general description 
of supradome10000h1C#01034#4Wthe calculated rate of future erosion 
based on credible ......  ......1 . 	........... 

:4ition Methods. At this stage of investiga- 

tA04f..... , .. .... one or t4C . ##1 holes that penetrate the caprock and the 

Otgafi ... ...  .  The 644fmation obtained from the drill holes is aug- 
. 1000fed by ravity and seismic surveys, both shallow high resolution 
ig6i-Od deep common . 4# .

..  
1point (CDP). 

5.2.1.1.4%tequac  of Data. The available data are adequate because 
drt . As . exisCWdetermine dome overburden depth. Core holes and 
gravAyt0f*t044eVeys exist to determine the top of the salt and caprock. 
TopogrOW*Nrwas determined on topographic maps. The climatological and 
glaciologi604A* of a number of researchers was also used 

CJ 

O 

et- 
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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 repositoryFAitt Sel#044 • . ........ 
process: 

The thickness and lateral extent of the geologic system surrouridt -
the waste emplacement area shall  be suffictiWto accommodate  the 
repository and a buffer zone and to ensurCAIWC impacts induced by  . .. 
construction of the repository and by wisgs4mplacement will not  
unacceptably affect system performance ii*W 

generiig***ite. 

.. 	.. 

cons iderati on atheseimpactsv i  of induced  
stresses, heat, and radiation   

5.2.1.2.1 Significance.  The host rock ........  in sufficient 
thickness to contain repository workings, with a buffer''' ................ 	sufficient 
dimensions to protect the dome fr. .... 	:solution. 

..... 

"possesses a geologic frame4040400000(cavation of a stable 
subsurface opening and the e 	1Z4 , waste at a minimum depth of 
300 meters from the ground 	' .... 

. 1::% ....... . . 
....... ... 

... 
According to the draft .. .. 	,  	,c0 7 ) the DOE shall select 

the site so that, to the extent pi*Ogat*4*0614.Wic setting: 

................. 
This minimu 	includes the ock as well as overburden. 

adequate to 0005Te siiMpzeaie of a salt dome from gravity modeling, 

 
5.2.1,24gtevel  of Pa's 	At the area characterization phase it is 

aided by dat'a'; 	degaii043144.::Ithe caprock or salt stock. Gravity 
and borehole .cik*IAkk,OgAiiiiiiiiiitiklkAebrmation obtained by high resolution 
seismic lines to . ... ... .1neate  theitioulder zone of the dome and the dome's 
configuration. NMI, 

.  Data Ac 	Methods.  Gravity and/or seismic data 
by :..A60011 holeeVITT1 be required. At the area characterization 

.t i9e, only a ge*Atunderstanding of dome morphology and genesis is re- 
red. This can .**tained by examining the general stratigraphic record 

.4 and over thOGiNie, as outlined in Table 5-1, and incorporating any ... 
.4114.1e structura:--Aformation into the analysis. . _ . 	_ ...... ...... 

•• • • •• .............. 
• 

• 
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•• 
...... 
• 	••• 

TABLE 5-1. DESIRED FIELD DATA 
(See Appendix B for metric conversion) 

Technique 	 Number 	
.. . ........... .. .... .. ..... ...... ... .... .. 

LO ti • •• 

Deep drill holes 

Gravity 

Seismic 

■■••••■.... 

one 	 jii,; :  Over dome; to ca  .'''' 
':'j.or into salt 

Several hundred ABF  Over dome, near dome 
stations 	.::::::::::::iiii. 	..•::. 

.k  3 lines/dome at e `: '' 	periphery outward 
2-5 miles each'WINR1 

.... 	•••• 

5.2.1.2.4 Adequacy of Data. Gravity data are''":::, .... JOle for all 
ci■ domes: Oakwood, Keecbi, Cypress . 0g44.2Jampton (limited 6004,Wof data sta-

tions), Richton, Vacherie, and 40400k*j_smic data are ......... e for all 
dames. Deep drill holes have 040040034401A9d,  Cypress Creek, Richton, 

CD 	Vacherie, and Rayburn's domes. 	. 00 65.6140.1•1440a are available for 
all dames. High resolution seismid4#0.are 44414000f Cypress Creek, 
Richton, and Keechi. The gravity ariti.04mic,040F ''''''''''' 'the approximate size 
and shape of each dome; the drill-hoW '''  .A0000t and confirm computer 
models developed for each dome, includf603#40ess and distribution of cap- 

CD 	rock. The data are considered adequateV50domes except Lampton. Access 
to Lamaton dome has.#06A0040d by the Mittf*WIPPi State Wildlife Commis-
sion(lz, 13 ) and acc#WWVitherie and RaybiiiN for high resolution seismic 
surveys was not  ..........d fiStf00 to allow retOts to be included in this Area 

CD 	Characterizati91` ..... ' rt; ho '''''' : '' sufficient CDP data have been obtained to .. 	........ 	. 
obviate the n 	r high re 'tlon seismic surveys at the area characteriza- 

CD
•-• 	

• ....• 

tion phase. 
O. 

5.2.1.3 Lateral Ext t i:Host Rock  

„AgtiKtopowing iii0040rion is the basis and requirement for consider-
at0**,00001 extenilf3fie host rock: 

	

. 	.. 
The ttikkiiii and lateral extent of the geologic system surrounding 

•••......_ 

.•••• 	waste';:; ' the wastC/pOucement area shall be sufficient to accommodate the  
repositorrpAa buffer zone and to ensure that Impacts induced by  
constructi*YR the repository and by waste emplacement will not  

"'Wg,ynaccepta0141. fect system performance.  
.. 

':%0001:4  pion of these impacts will include evaluation of induced  
*rgtOliji: . the waste's thermal output, and the existence of a buffer  

.... .. . 



Around the extremities oVtge . repository workingiMilffer zone of of  .... .... 
adequate dimension should be prof.:  ' 	

.. ••. 
ilow for 

(1) Uncertainties in 

	

	 .... : ripping of 	actual 
location of the domeq... 

• 
(2) Compensation for local 	 . 	no .... 	'aliet that may exist but 

	

have not been detected wTj:  peripheral zone of the dome 

Local A0400.0) dissoluti6C 

(4) pD ;  ration of heat at the 'repository horizon, to preclude 
acceptab06;crease in ground-water temperature that might 

an 1400AW0A4p14tion rate and degradation of the 
ed 	 the40#04110403Wmal induced deformations 

(5) A ccii400.We margin to assure that breaching of the buffer 
zone wftlIiiiklAccur; such a breach could result in formation of 

1**0'srld water to reach the repository workings and 
Wik,emplaced'..j .. . 

(3) f the salt adjacent to the dome 

68 

logic repqitory operations area and as long thereafter as is.40001ab 
Vi: .0 .--iy  

5.2.1.3.1 Significance.  The host rock should provide ti  ................ 
containment for the first 1,000 years after decommissioning of 	 geo- 
logic 

 by maintaining nuclear waste in its original egtti**Cposition 
and condition. To accomplish this, the host rock unit at 4040.000Cy hori-
zon must have adequate thickness and lateral extent (1) *4001bmiii6.4411114 
repository workings plus buffer zones and (2) to ensure NiVAmpacttII044 
by repository construction and waste emplacement do not adiersely aft' . 1QM, 
repository performance.  

The reposito6, workings within the host.. . ,  ]ti.e comprised of accessV 
and service tunnels, rooms, and possible subflow64) holes, for waste 
emplacement and a portion of the access and ser006hafts 

0 	

-• ..... 

for a conservative thermal loading determined vi i4 Aft#iar-  f i el d temperatures deterd is:77  

The space required for the reposit ONWEIcings4i0ie calculated for 
—,,...,. 

a given quantity of nuclear waste to be i 4004VIOWngle repository, 

well below the decrepitation temperature of salt;"464ItWield deformations 
that would not degrade the containment and isolatioh:140111ties. 

Cs 

Cr* 

O 

AMM 	Base:110*e considerations the area required to provide an 

..•••• 	•••• ..„.• • 

• • • •• • 	 ••••• • 	 • 

buffer zoneAC4lculated and added to the area of the repository work-

41..J0 , This determ444gpie minimum gross area that domes must provide, at an . A 	
between aigit*imately 1,000 feet and 3,000 feet (between approxi- 

M* .. . 99 meters :ice ;;100 meters) below surface. 

1 .... . ies..th t- do not provide the minimum area are eliminated since they 
will not'')40C0000.440 the quantity of anticipated waste or will not provide the 
minimum bdflit: .....Qne required for assured containment, or both. 
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Domes that provide at least the minimum area are re-exaMiii'to cal-
culate the actual width of the available buffer zone. 

The buffer zone is a vital natural barrier to ass ... ,..... . .-xpntain-
ment and isolation. All other factors being equal, the dpOWCW006000th 
buffer zones larger than the acceptable minimum would hej010ed . tfig ... ey 
provide additional conservatism. Domes meeting the miniiiiiWbuffer ....  . 
quirements would thus he ranked to reflect that additional conservati ... 

... 
The importance of the containment functio60$*he host rock and 

surrounding strata is reflected in the NRC advan0I0tice for rulemaking( 7 ) . . 

"(9) The Department (DOE) shall .  by appOppriate analyses 
the extent of the volume of rock wgititOhich ............ framework, 
ground-water flow, ground-water ch0404,  orfT .... chanical proper-
ties are anticipated to be significa  X  7 . by construction of 
the geologic repository or by the preiiWWW0e emplaced wastes, 
with emphasis on the thermal loading of tP . .  'Ur." 

Neither construction nor..thermal loading is eV .  ''........ .. jlto significantly 
affect the host rock. The buffeel*:Around the repository''' i'kings will 
provide assurance that if therqi '  ''''they would ' i4main within the 
limits of the host rock and notr.:'  '''''''' provided by the sur- 
rounding geosphere. 

...  .....,........ 
An adequate buffer zone, a 404matel,„.: ''' 40 (about 245 meters) in 

width, will limit the increase in surt0040040fer temperature to approxi-
mately 10 F (about 5.6 C) and provide 00040rance that construction activ- 

CD 	ities have no effect ' pp vge surroundingiVW The 800-foot (245-meter) 

..,..........":A....... Servative ei0000ations from standard mining buffer figure is baIL 
M 	 practice and esq#AAPOC.,...:  .  erature distWOOion in a lateral direc- 

C  
tion,( 14 ) ThisAill" more a-  ''''' '' - lely developed* Section 5.2.1.3.2 below. 

•••-• ...... 

•-...--•''' 	_.•••••. '''''''''' _ 	 ..... — ..." _ 	........... 
• 

5 . 2Z6L Level4Vgat.. .4110a required to evaluate the adequacy 
... ..." .......•• "---....:.  

.."."   ................ of the lateral . i .:14* Wit. AtiVir 10.1 AiiitUt host rock are 

(1) Conifi4OW4A and dimensions of the dome at different depths 
from 1 OpRAet to ablit§01ely 3,000 feet (about 300 meters to 900 meters). ..... 

....... 
..  Iguratioii1000ze of the domes are needed to determine the 

 of 40t0  and to'Oaluate the buffer zone provided for a given 
reposif0Wgravity survey data, calibrated by at least one boring to 

glOOlt on an appro0040\grid, are adequate at this stage of the investigations. 
'YIGS4.00.size is depe440kon the areal size of the dome and the accuracy desired. 
qt1WW4Ther of sta044Vat  each dome may vary from 300 to 600 for a typical 

•. this st# ..  
....  

: ..  investigations. High resolution seismic survey con- 
fir  . vAre  JOile at this stage of investigations only for Cypress 
Creek:" - " ..  ichton domes. 

.. 	areal extent (size and configuration) of the repository de- 
pends on the . giablishment of a minimum limit on the inventory of waste to he 
disposed of and a maximum limit on the thermal loading at which the waste 

•••••••• 
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will bp placed in the repository. The amount of waste will depeplkthe geo-
graphic region to he served by the repository, the projected number 	operat- 
ing reactors within the service region, and the number of ye4t1  *' ..iing which 
waste will be received. 	 :..........„... 

The number of repositories to he constructed irld • gUZNpend 
upon environmental impacts that multiple installations wiAilbf create"40A* ' 
economics of disposal. For example, available data indicate that the' Aiott iij,. 
cost"of disposal in a 1,200-acre repository is 65 petgent higher than thitlii 
a 2,000-acre (about 810-hectare) repository, while ;  :unit cost of disposit 
decreases by only 23 percent when the size of rep
2,000 acres to 2,800 acres (about 1,130 hectare. 	-: -' able 111-5) 

Although specific information on seiiEffi'` 

0 —  -t is increased from 	,1 ''':-1'

a thermal loading of 

.7...iligt:.i.i., ' 
for deter-

miningtheinventoryowasteisnapres s itory  whose 
workingsizeis1,500acres(about te approxi-
mately 
60 kilowatts (KW) per acre. If the growth of nuet ' '': ''''' 	gr in the United 

C4 

	

	States is limited to 160 gigawatts (electric) (GWe) ' ' ilL ''''''''''''' 2000, the 
total inventory of spent fuel to be disposed of during''' .  . ja.:::gtime of the , 	... 

cn 	operating reactors would be apprgi*Oly 187,000 MTU. T ''''' gr - GWe total 
co. 	represents the capacity of pre 	 .... 1.1Jr,.: '' , ... Alijp9 reactors (5414We) plus those 

under construction and in NRC (10T# C.: ............. :: ...Afttlgjon permits. This projec- 
CD 	tion does not assume that any be4q......... liait40060#30Rwuction will be sub- 

mitted by the utilities. AssuminOtik40 pet*COCOpt generating capacity 
would be located in the southeastert40 rant..:C4 .  ......... ' 'fted States and that 
the service region to be established* ... Alc ..... &,.... equivalent area, then the 
repository serving the southeast shoulAKT, .. : ... "minimum, have the capacity to 

CI 	accommodate 40 percent of 187,000 MTU cit4 ' 11 tO MTU of spent fuel.( 16 ) 

PO 

	

	 Asstate 00-acre (ati0.0400-hectare) (net repository: 
acreage is defin5''totgf::eage 

:: :111:11111i111.;. 

this size. 	In earlier 

77  

CD 	

1.1 

s buffer zone) repository 

CI 	studies( 17,   41...ersize of 4 .... acres (about 400 hectares) was used for 
screening of1,40.00,. It 1144000#134a dome that can provide a repository 

Cr, 	area of onlYAAW4reOtAi4CW044tbres) would be very limited in size, 
thus requiring ... — . 1.-  ... . 1  .... ''Ositctq6' a given region. 	Also, if any 

mine,the„0ailableWOOkyld he reduced further. For these reasons it is 

.. i . .,- .... .....   	... 
unforeseenanomol are discovered in the development phase of the 

prud#090W49mes whiefq0044,.orovide a net repository area of 1,500 acres 
(4041wottow be 010440d from further consideration in the location 

....... . :.6 ' ... .fh4.  .. '......:".. /,9ations:W 

If theI;i44.r electrical generation is more than 160 GWe or if the 
ej.j:.., .... l loading iCW4iiiii below 60 KW/acre to achieve additional conservatism, 

... 
1: ,  ........ 

''''J9TW40.4itional repc404y will have to be constructed to serve the region 
'44.70M00 the firt0AUe can accommodate only the assumed minimum of 75,000 
MTU 	 -' ...... fit ftlep .. 	 11:v 

......•....: 	.. 	............ 
....... 	.. 	•••:„•............... ..... 	... 	............... ....:..:.:.i... 	... 	

.. 

••••• ...... 
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The .assumed thermal loading of 60 KW/acre will yield ma40000Vhost 

rock temperatures of less than 140 C,( 19 ) which is below the 1.04Uaund of 
decrepitation temperature of 260 C for salt.  

i 
A rule commonly used on minimum buffer zones in i  ffMe, i ii  . Ags in 

the Gulf Coast region (Weeks Island, Avery Island, JeffetOtigs . ..  ... a 
Isle, and Cote Blanche) was to develop the extremities OfAhe  ... 
than 300 feet (about 90 meters) of the dome flank. When adhered to,'' 
buffer zone distance .has generally provided adequatompensation for 
uncertainties, such as existence of undetected anom414$ and inaccuracies . ' 
locating the flank of the dome. In the case of 41063mes being studied foi.'IP 
repositories, additional considerations such asA04iWterm dissolutioning and 
effects caused by temperature increase must 404Aded iff4llowing an ade-
quate buffer zone. A hounding calculation on  dissqUton indicates that 
approximately 1.3 million ylars would be rtit. ...... . to br**W800 feet (about 
245 meters) of buffer zone. (14:4-11 to 4-111 %1440ditftii r the temperature 

............. ....... . I .. . . 3  

at the flank of a dome at the repository horii'  800-foot (245-meter) 
buffer zone, is expected to increase approximate  About 7 C) for 75 
KW/acre loading.( 20 ) For 60 KW/acre loading, the 11.0r40fould be approxi-
mately 10 F (about 6 C). An increase of 10 F (about 69A1Ve dome flank 
will result in a temperature incv*wpf less than 10 F .4hOitT6 C) in the 
surrounding aquifer. However, 1.igitW44t4Ot:Aemperature depenACOn the site and 
must be verified for the dome 4100444tAitttwr  studies. On the basis of 
these observations, a minimum nu$04iW*400004;1(,l-feet  (about 2,454 
meters)* was selected as conservat400 a 6'.000001Ne for assessing the 
adequacy of dome sizes. 

• •• ..•• • 

5.2.1.3.3  Data Acquisition 4:`=  The shape and dimensions of the 
dome are determined.0y:OWcting gravity .......  surveys and by examining .. 
drill-hole logs.  ...Grg gravity sdSOW, a grid of adequate spacing is 
laid out providing .   g number of stWons. 

The. 4' ` , ... _ 
top) of sal  ..... 

examined to verify the limits (flanks and 
U_calibrate the gravity data. 

5.2.1.3.  Otcy of Data.  The first source of information on 
actual sizes of the d .  4 data from previous explorations conducted by 
others . 	Pa  P1icahtijOeti .ling data as well as geophysical data were ac- 

 ... jzed. GravfOta obtained by others were purchased for Oak- 
tico 	.. s. Existfpg and project drilling data were examined as 

rmation o1  size and shape of Oakwood dome. 
„ . 

Field actliAes to assess the sizes and configurations on certain 
... AOncluded drOtOWsurveys and in some cases high resolution seismic sur-

'*WWIravity anOttoi resolution seismic surveys were conducted at Richton, 

Ke0kG411.4. C.Vpr40,00ek. Purchased common depth point (CDP) seismic data 
were . '40!)!**100ebakwood and Vacherie domes. Gravity surveys were 
conduct --  ... Wn's. 

Appr60Mately 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. . 	s to the 
dome was available, a limited amount of gravity survey work was4040bcted. 
With the data available from previous surveys conducted by othOCOd limited 
surveys conducted under this program, the lateral extent 0•0060iALOome  was 
determined. Further efforts to gain access to Lampton doMOIOCtOtIbgen  pur-
sued, in accordance with DOE's policy of consultation ant4OUrii004#0 
local and state authorities. The accuracy of existing ditOn the' it#W47 
tent of Lampton dome is judged to he plus or minus 40 percthit, meani64106i .g . 
calculated acreage could vary by a maximum of 200 acres (about 80 hectariOilW.11 
thus making the available acreage no more than 700,400 (280 hectares). EXiitS,y  
if this larger size were proven, Lampton's statu(0 .41A not change. 

Where gravity survey results were cont, 00  by scdImic surveys and 
drill hole data, uncertainties in the sizes .A00.90apes WOW:domes are de-
creased. Conversely, at the sites where oh1t11.4tWOY . $.004 .-  data were avail-
able, the accuracy of the size determinatio..1. ... 

Using available data, the decision can 	.... to (1) eliminate cer- 
m- 	tain domes from further consideration because of ti -44000equacy to provide 

the assumed required space, (2) to maintain certain doMW#C0able candi-
dates, and (3) to evaluate the buNf4one size with res000Wa given re- 

ef.' 

	

	pository loading and thus assess4W4Wjnment capability The accuracy 
of the data regarding the size' ............................... varies with the type of 

O 	 investigations made at the site.A10**V'enAtOWOW lexpected that the inac- 
curacieswould he great enough toOtWthe r'ii.**440TOP. The domes are 
evaluated for assessment of the burNCAppe tP1004,004lie provided if 1,500 
acres (607 hectares), concentricallyY .. 4ted..'"Oised for the repository (see 
Table 6-3). 

O 

	

. 	, 
O 	

drologic reetif0.41. . the re W ......... 1Won process. 

The ... 	 firich the site is located shall have  

crq  ...  .. is the basis for consideration of the geohy- 

characteristics camvalgayi with waste containment, isolation, and retrieval. 

. - 
	Re0Wielbw 5 	  

...... 
The fAtikin  subcZrion is the basis and requirement for consider-......... 

Ion of ground-W t r..... in the repository site selection process: 

	

The site 	be located so that the present and probable future  
.geoh drolt4i.tal regime will minimize contact between ground water and  

1 prevent radionuc ide migration or transport from the ..... 	.. 	... 
Osittltyyto the accessible environment in unacceptable amounts. .... 	_ 

valuation  of the geohydrological regime will include  character-
ization of ground-water residence times, travel times, recharge  
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rates, potentiometric surfaces, and path lengths and orAttkions.  
These factors must be assessed to show that path len 	***re long  
enou h and transport times are slow enou h under •re$ ' 
pro 	uture condit ons to constitute e 
radionuclide transport. 

5.2.2.1.1 Significance.  The geologic formations at the rep61400% '' 

,.1,1,11:,:l.i61.1,  •: Iiii„ iiiiiii , ilii ,,. 

site, the surrounding strata, and the characteristicsAnd flow of ground' ,44tIlh,. 
could have an impact on the containment and isolatj0640t the waste from manNEV 
accessible environment and the biosphere in generalli*Moving ground water 
provides, by far, the most significant mechanis0000ihich radionuclides could 
be transported from the repository to the bios.00* SucteilUansport is most 
likely if ingress and egress to waste emplay0itir areas .. i0A4fthat allow 
ground water to reach the waste. The poterttACkr ant 4#04ct of this trans-
port must be evaluated. The host rock providtt thiCOOtigary containment by 
minimizing the likelihood that circulating groUh'. ' ''''' 1 1.iiiill contact the waste 

cp  are under  investigation,      a com ps 	se s smen t of the 'TWO on qua 1 i ties  

•.:::::::.:2,. .•:::::::11,.. package. 

w

:::::::::::::: 
U) 	 Early in the site   sel ea ipp process,     tqhenses „Arn at i ve sites    

of.  the various sites can be accg44 .10,  . :calculating the*bund-water 
travel times via the shortest p ''''''''''''''''''''''''''''''''''''' to the biosphere. Such 

CD- 	calculations yield conservativel.iqT*4440440#4kvig  sorptive capacities 
of the flow path formations have 6404Wen takek1404t400deration. If these 
calculations indicate travel times  WOU§e lore" 00fithfimi ts cited in the 
criteria, it is assured that the site ittti . mgCtlian meet isolation require- 
ments when sorptive capacities are inct ' 	he calculations. 

c, J  In assessi '  .. 	., .. ,ation quail t ... :19f a site selected for construc- 
!NI  tion of a reposit#613 .,.: ...., 4#.ter travel t'.: ....... the capacity for radionu- 

clide sorption w4Mbe 641400 by calculating transport times for each of 
C'  the radionuclf#W0 the wa*WJnventory. These calculations will be used to 

evaluate rad10#00ide concOkt*Ipns at the biosphere, which in turn will be 
CD 	compared wittOWlimits ,0.404**40.441atory  agencies (See Section 5.2.3). 

cr. 

	

	 The NRA404g ................... regime were used as guidance 
in assessing and 6 ''''''''''''''''''''' Gulf Interior domes. 

.„...::::QC, '''' , ''' 'et ument 6 i .' :CY:,  , following favorable site characteristics: •••••••,:,..„,„  
..,..... 

•:::.:11:::::::: .:::::::::::::.  -:::::::::  ''''''''''' ''' 

' "::11 ,  „.:  t:4 4 	Exhibits demonstrable surface and subsurface geologic, 
- '''' 4000.1cal , tectonic, and hydrologic stability since the 

..••••:..•••••... ..-.•:.•:.•:.•,',...;.::;;•.:•..1..:..... :. •• .-„,..„.. 
bel' ''' ' * of the Quaternary period. 

,  .......... 

•••••••••••........ 
(ii) [Si 	' ' ;'Contains a host rock and confining units that provide: 

.....-....- ...- ---........._ " • • • • . . . . . . . . . . . . . . --........_ 

C4tting ground-water residence times and long flow paths 
' etween 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 . ll1... and 
low fracture permeability of the rock mass... ilgUg'' .  

(a) Result in a host rock with very low wa: 	

----._ ---__ 
(iii) [Site] Possesses ground-water flow character 	t: 

(b) Prevent ground-water intrusion or circulatio n of g 
::11. 

water in the host rock. 

 

(0Preventsignificantupwardgr terflowbetweennyciro,,, :  

...  

geologic units and along shaft*I:fts, and boreholes. ." . 
(d) Result in Tow hydraulic gr011;111tIlls in  .the  — -bst rock and 

surrounding confining unitIggl„  

(e) Result in horizontal or dow6WOONOUlic gradients in the 

•,••••••••:::::::::, 	.,:1;;;;„:„1: 

host rock and surrounding conffie . q ...  ,ts. 

 

O  (f) Result in ground-water residence time > 	, ambient condi- 
tions, between4, ......repository and the **40ble environ- 

	

ment, CC 	ment, that e" 	 • 

the United States 
 the Storage and  

......... 

rweenvIerelmsftoryandaccessit04444ronmeA440000  years. General 

CD 
DOE has used a more 	.... j  v 	... _ .. 	 :residence time be- 

Disposal of Nuclear 
asDepartment of Energylls) used as guidarkt - 	iVplace, states: 	. 

	

CD 	 ... ....... _ 
"Disposal 	.............. ' .......... provide 	.......... assurance that wastes 
will be . ... , .... 	.......e accessiWgibvironment for a period of at 
least 	..'yeaekAgt0 no predictfOrof significant decreases in . 	

. 

" 	ihACtime". 

....................... 

They ..... 	g 	.rt . ......... 	 1110e Proposed Rulemaking on the Storage cr. 	 . 	.. , 	.. and Disposal o 	 4t#0#6trof Position of the United States De- 
partment of 	at ground water residence time and sorption, in 
combination, show dltittift . a time barrier of 10,000 years to migration of 
radionuclides WheraCti* .. ,C specification refers to ground-water residence 
timeA4**00* lpumber ad#01044y DOE addresses the more important question of 
r0t00401$0.#04ion. If tWtiin be shown that ground-water residence time 

. 	.......................... tNiii the more difficult question of sorption need 
. Y .  .. 	addressed this is stage of the investigations. 

In additi .. . _ the favorable characteristics, the NRC's proposed reg-
. 11  ... 	... 5 delineate*O4in potentially adverse natural conditions relating to 

r .. 	...illogic rev ... w Those pertaining to subsurface hydrology are 
• 
..... e is potential for significant changes in hydrologic con- 
... :ions including hydraulic gradient, average pore velocity, 

nOitorativity, permeability, natural recharge, piezometric 
':flevel, and discharge points. 

■CP 

ro) 

O 

O 
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(iii) There is reasonable potential for natural phen ......... 	as 
landslides, subsidence, or volcanic activity .gCOate large 
scale impoundments that may affect the regi .o.k .'• .. " ground-water 
fl ow system. 

5.2.2.1.2 Level of Data 	The level oti.§'.1 :4111.1.'.;. '•;equired at the area-tip' 
location phase of the evaluation of the eight , :tfi 5Eshoulq. be adequate to make 
the following findings  

(1) The isolation capability 	'''  ' ''  t '''''''''''''''''''''''' 
regime appears to meet the 	' ii '''''''' nts cited in the 
criteria. If the results of a 	1. !ce, bounding, lower 
1 imit travel time calculation india***, ' .the hydrologic 
travel time is 10,000 years or more, .tf'1434 .:.data needed at - 

cp 

	

	 this stage may be limited to hydrologic eoiiiiikrAtions only 
The geochemical d#1464tp,...Assessment of soriAtiti'tharacteristics 

cca 	 and detailed hydete ''''''''''''' 	.4„will be prepar4d" in the ....... 
subsequent 

(2) A basis for conpar* ''' ' '' the the **4.00.WAIWPabilities provided by 
the sites under consi- 	ion 	''''''''''r''''''''''''' exist. 	If the 

'' 	W4i'r  hydrologic travel time'T.111 '' ;11  ' ' 1 .11, ' ,: the sites under investigation 
are significantly diffei*Vii*tif some being close to the 10,000 

CD 	 year mi,giAgi, then a basiVf411:'omparison exists. The sites 

Pf$ 	
exhi44t.WtOr travel tilki.44"ould have to be reexamined if the 
ragOtitft**tAnsport timetikild be appreciably larger than 

CD 	 . ' '''' 1 dro1oc3a vel times, 'OA to sorptive characteristics of 
''''''''''''''''''''''''''''''' 	In this case, geochemical data will 

CI 	 to be 	• ' iitkg. ,.... 1 yring the location phase investigations. 

Cr, 	 To fi iaF; '  .' ' '' ''' 	.iie*.:Iiittfirentiating among the domes under con- 
sideration, 	''''''''''' '''''''''' 	should be obtained: 

'''''' The liNfSt*,characteristics of the stratigraphic units to at 
I 	''''' ' ' ''';'''''" ;unit '''''"'"'t beiV*4441,41epth of the hypothetical repository horizon 

' ''''I 	These ' "Nkitteri stics should include the thickness, posi- 
": '''' ''''' '  ''''' ' nature 	' 	.. 	(saiiit, clay, etc.), porosity, permeability, miner- 

and  somee.iOkation of physical properties. It is especially important ... 
define the nunAlfe'li:thickness, and nature of confining beds. 

(b) The:WTI:0bl ogi c section should be utilized to determine those 
*al ... • . .... ..that co0.00ibly could be the starting point of a flow path, that 
ra40.001.0es take to the hiosphere if a repository is breached. 

.10§N.gtifer properties should be obtained. These would include, for 
each aquifilf,V,Otentiometric head data (preferably sufficient data to define a 
potentiometrfesurface), transmissivity, hydraulic conductivity, storage coef-
ficient, and the water chemistry and density distributions. 

•••••••••.........,..... 

(iv) There is a fault or fracture zone, irre$Ikfive 	 ... ::„ .. . last 
movement, which has a horizontal length . 	thawir" .... . .. .... . hundreds of meters. 
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..... 
(d) From the potentiometric surface defined for each NOVO the di-

rection of flow and probable discharge areas should he determin#4*Probable 
Path lengths from potential repository location to the biosphOW0fould he de-
lineated. Additionally, such things as path orientation, t.t1C0ffgg ,. of exist-
ing pumping and recharge centers, and potential effect of.NOONOlOkb . future 
pumping and recharge centers could also be analyzed if 41#091pliWiti1040e a 
need. If the necessary aquifer and confining bed propertfirare kh ...... ' travel 

*  * 
times can he calculated from flow paths. 

 
(e) An evaluation of the importance of vOtltol flows between  

* 

fers can be obtained by analyses of the differentiW,...... ads between aquifers;"  : _ °'' ** 
and by integrating the data from the confining~ ' 

'  .. 
AW 

............ 
5.2.2.1.3 Data Acquisition MethodCM6r  the.:401Cgome investiga- 

tion, test holes were drilled both in the fA0044W.YWiy  of the domes 
under consideration and away from the domes. -401040ralso drilled through 
the caprock and into the salt. Aquifer propertii0OCOetermineg for each 
significant aquifer to a depth approximating that 6CAAtfothetical repository 
horizon. Caprock was also tested. Water samples were" 001.ifor water chemis-
try determinations. Piezometric.004ces and flow pathSIONgOetermined from 

00  the resulting information. Exi40040.141 data and characteristics were ob- 
tained through an exhaustive li  i':t... a -,Attuptpublished and unpublished 

C)  material. 

. 
5.2.2.1.4  Adequacy of 	cDa*gfiese .htly, adequate data 

exist to show the direction and magni 4 #trfgtWund-water movement within each 
O 	basin and for each dome at least to a f31`0400roximation. Data are more than 

adequate for Cypress;`  .And Richton 0.0;01, Data are adequate for Keechi, 
M 

 

 Oakwood, Rayburnit90#04rie domes. tWkation on the shallow aquifer 
systems is avail#00e1404t0's and VachOWdomes from earlier drilling. A 

Ca 	considerable amO0Cof data4  obtained from the earlier extensive oil and 
gas explorat0„Jilling  . vicinity of Vacherie and both of the Texas 
domes (espe0W Oakwoocir  ....  .ginal at Lampton dome. ... 

ith 	
.... ......................  .. 

e-  C .  current ground-water travel times were 
(13,21,22) either calculated -04Wtatively evaluated for the domes.  The 

level of studies de06400* ,whether a particular dome looked promising for 
further   For 0001‘Palestine dome was not included in these 

- ideratiOr'ffetampton and Rayburn's were limited. 

Three' 	;were assessed for determining isolation capability: 
........ ::••••••,- ............................. ...................... 

.•••••:.••••••:. 
(1) HortAokpl travel of water from the repository site to the ac- ••-„..--,...• 

ces00*environment along a pathway coinciding with an aqui- 

_ .._ assessment was a qualitative one and consisted of 
rett.W.vng the ground-water flow paths around the domes. 

;4i1Wd-water flow around the domes in deep saline aquifers, near 
WOfiiposed repository elevations, generally follows the dip of the 

''. *diments. The sediments dip down and thicken toward the Gulf 
of Mexico. 
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. 	.. 
Ground-water discharge areas for the deep saline aqiIfiis have 
not yet been identified. These areas, however, m t t down dip 
from the domes indicating that travel times to t ... . . .Osphere 
must be greater than vertical travel times co t ted fcom the 
flanks of the domes. 

—  • 

 

.. ,„ .  ... 

	

(2) Travel of water in a vertical direction hitlf:' n cal 	... 
the flank of the dome at the repository level to the a'64404g; .  
environment. These calculations were ....d on a number 6 ..... 
assumptions as follows: 

(a) The salt dome is assumed to beached .. iached by an undefined 
mechanism. 

(h) The starting point for t ..... . 	.... 	-

• 

alysis is in the 
geologic unit opposite t'' ..... .. 	. 

▪ 

the repository. 

(c) There are no effects due to vartt 90A in fluid density. 

(d) The shortest path (vertical from tfiitid starting point 
......... tiv  

to the biosphe.r4..ls appropriate for . 1:4004lysis. 
...... 

(e) Steady, one40010041411pg,Rxists through a layered 
porous media . 	...... 	.......... to the layered units 
and each lithOT ....k la,yer'48'.::  . 000:  s and isotropic. 

ich arcy's Law is 

(g) 	......f the  acces'., . :: #1,environment coincides with the 
cf 1 sh water (t -  ' dissolved solids equal to 1,000 

No shoriiiicuiting paths for ground-water flow exist. 

••••"......... 

Faults44***Wg1ggjon to ground-water flow paths will 

••••••....... 

g st0000R1000t440 and site characterization studies. 
VlOkttitfv.  aodaNihd the interface between the salt and 

.:01,060k'will he characterized and analyzed during the 
0i 1:404tion of a particular dome as a site 

... 
11,1ength'iN)tAWfor ground-water to flow vertically from the 

... ,Vf0000tory level to the biosphere was evaluated by collecting . .. ... ..... .j01e-geophylcal, aquifer test, and deep-well data, includ- 
im ... tv samples for laboratory analysis. 

Geo14cross sections were developed for each dome using re-
sult*Riffield and laboratory analysis. Literature values of 
pe,00#411ity and porosity for confining beds of clay and lime-
AtOWWere utilized to prepare conservative, lower limit, bound- 

t'alculations of the transport time of water from the reposi-
-:Nfttoy to the biosphere through the sedimentary section flanking 

domes. The scenario assumed instantaneous transport of the 

(f) Flow is within th 
applicable. 
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waste from the repository through the salt buffer . 

dome's periphery. 

Computed travel times were greater than 25000 	r all 
domes for which the calculations were made,AW .. ..... . This 
is many times in excess of. the 1,000-year •cfNit3eth the 
NRC draft criteria and the 10,000-year perfiWadopteeWL:A,.. 
study. This, of course, is the result of the very thicle17.-„D!,  .. 
permeable confining beds that surround 	various domes, . 4 .11.110 . , 
though the bounding calculations wergi*formed utilizing gene..
alized permeabilities for the confyitfittledia. A variation of .. .. 
one order of magnitude in the calgAMOd travel times will not 
affect the acceptability of th,:i400k, nor,04 . it become a 
differentiating factor for co ..... 

Travel times from repositoryIIr 	.. , ... 	...... I  .. Pe 'riphery of shaft 

ed. The 
seals to the top of the dome and" 	..... vertically to the 

ini- 
tiating  assumption for this scenario ft': '0N,future explor-
atory boring penetrates the salt dome atAt*ATOO and connects 
the repository to 06WkE,ent, high pressur4440Ter with a six- 
inch, uncased bor#1.410i0tOrgp data do not'iMicate the pres- 
ence of this hydrii0g#401,t***Itifferential. The assumption 
was made to oompar4:.: ....... 	. 	......  dome systems in a postu- 
lated worst case sce**0 It —:Tf j' j r' ................ that the 
backfill salt has noti#Wconsqlf0W4Wallowing water to enter 
the repository and move ... ..... T ...... %te and up the repository ac-
cess shafts and through thi*Ws and around the cement plug 
in the cappck shaft hole4§0C0to the aquifer above the dome. 
101-g.40 .. 72.11  .. imi e to 	 ...... promising four domes when all . 	....... 

- .ere considereal ..........  

,V-result ... 	hypothetical` calculations, the travel times 
dome$E . ...... ,sepository workings_ to the top of the dome 

9\\** in 	.. ........ 	... ....... . ..... 	.. 	Keechi, and 24,000 years for 
..... 	.... Afers: approximately 12,000 years for 

vadii ... - 
... 	

, ....... 

The 	,' of water travel time from the top of the domes to 
tnt base  AZOkk i .water (less than 1,000 ppm dissolved solids) 

\IIAtik„.diffic6Tili4use of the complexity of the strata overlying 
...... 	...... 	es. 	Trait 	times so obtained for Cypress Creek, Richton, 

wa4.1.*Wated as 52,000 years, based on the assumption that a 

• . ..... domes. 
 were negligible. The lower bound value for Vacherie 

thieg4Iiy layer uniformly covers the top of this dome. The 
geol40604bove Vacherie is complex and this assumption may not be 
val,t • •A qualitative assessment of the sorptive characteristics 
of4hOurroundinq strata was also made. The conclusion was 

....... acherie exhibits the best characteristics, and Richton is 

. with about two-thirds of the value estimated for Vacherie. ..... . .ffi..ress Creek and Keechi show much less, about one-twentieth 
Oat of Richton in sorptive potential. These evaluations were 
not refined, since the data for full characterization of over- 

( 3 ) 



... In the latter two cases of verticaltA*Of Otk*rwater, one adja- 
cent to the dome and the other through the s a1 ...... 	 strata above, the 
accessible environment was defined as being abd4E a* ; base of fresh water 
where the dissolved solids are 1,000 ppm or less.'''" ' 	.s of the domes eval- 
uated were all lower than the freshwater/salt water ii ''  line of 1,000 
ppm. Only the strata between theAop of the dome and thCIOftface line were 
considered in evaluating the tralk,. k . and presumed soi4tWtharacteris-
tics. 

•  ••••• .•••• ..••• 

- 	

..

- 	

.•• .•••• 

5.2.2.2 Hydrological Regime/Model-qlikk 

dome stratification were limited. More accurate ... 101ations 
will be made for the final dome selected for banKfC . ' 

The cumulative travel time in this scenario,*T1  .. , ...... 01:„assump-
tions discussed above, is therefore 12,000 	. 	Oss 
Creek, Richton, and Keechi, and 76,000 year* J.: 	.... , . 

The time required to fill the backfilled repository wor 
with water and the impeding effects of hydraulic and salin . . 
gradients in the sealed shafts, as wAlt4it viscosity and denOWP 
effects at depth, would considerablifflOgthen the travel time .. . 
for this scenario. However, thesg*fe not included in this 
analysis. 

A91:11:10,  
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...... 
The following subcriterion 1.1„ ....40nd  requirement for consider-

ation of modeling in the repository sq .. ' *Jon process: 
••••••... 

.... 

	

The site.j .  	 so that ?hydrological regime can he suf- 
ficientjM6raetiO0d to permit Mt -titling to show that present  and 
ProbabkiCAture cOktilons have no unacceptable impact on repository  .... , 
Perf0m4nce. 

 

.............. ..  ............................ 
EvalditIWO thAPIi ih*00140Vregime shall include consideration of 
surfaciptiOthk or feaid'rbt such as impoundments or glaciers, and 
changes ih•*Oface conditions induced, for example, by aquifer  

... .. pumpage or iftfOtttia, or thermally-induced ground-water flow. 

;̀;Significance. Modeling represents an approach that can 
n evaluatift

.
wadequacy of the data base for describing the hydrologi- 

ii regime. Earti441ing efforts and sensitivity analyses will identify the 
''.04.4,that are most`, 00Ortant to the models and areas where added data would 

. 	be collect#W# improve the data base. 

. 4e1s4W .ire calibrated and verified using the data base are valu-
able . iliOW0640iing the consequences of natural or induced changes in the 
hy d ro 1 og:ttAttogin'e. 
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Models that cannot be fully calibrated and verified 	..... AOluable 
aids for estimating the range of consequences that might reasonATibe 
expected as a result of natural or induced changes in the hyd .60001 regime. 

• • • • • • - • . • • • • • 	• • 
• • • • • • • • • • . • • • • • • 

• . • ... 

• • • • • • • • • • • • • 

• 
• ... 
• ... • 

• .. • • • • • 	• . • • • • • • • 

• 
• • • • • • • 

5:2.2.2.2 Level of Data. At the area charactert1L ... 
sufficient to be able to define in general terms the grodit*Water fttieWtems 

around the domes. The ground-water flow systems around Richton, CyprdilMN i„ 
Creek, Lampton, Keechi, Oakwood, Vacherie, and Raybum domes have been AWNSii.  
fined to varying degrees, but of sufficient levelsAflefort to facilitate 
decision making. 

.  . 

5.2.2.2.3 Data Aquisition Methods,g . 	 7drilled in the 
immediate vicinity of the domes and in area***,from.:**CiOmes. Hydraulic 
properties and water levels were determined .  for 	water transmitting 
formations to a depth approximating that of the T" .. 21.  ....... ''''repository horizon. 
Water samples were obtained from test holes 	 jcal analyses. Geo- 
physical logs were run in selected test holes and sfd ....... 	re samples were 
taken for laboratory analyses. 

5.2.2.2.4 Adequacy  
water chemistry data are available f .... . 
begin ground-water flow modeling ef,004 
modeling around Oakwood and Vacherie... 

Insufficient data are available' ... ...... . dome sites to address surface-
and ground-water interrelationships at .C..,.... ... se of the investigations but 
will be obtained duffd  .... location phaS4:1:A 

••••••• 	....• 

 

.••••  ..• • .••••  • - 	•••• •••• 

5.2.2.3 Geohypu. is RegitC...haft Construction  
.  ,,,I,::::.• ............ 

Thefalgwing su . ....... ......... :.: ... ' .. _ 	basis and requirement for conside- 
ration of 	 .... iTuG6W .... " -  .  itory site selection process: •••• ••••• • • • • • • • 

• • 0 • • • • • • • • • 

Ttle site shall .̀...„„pcated so that the geohydrological regime allows  
..................... oftri44ttory shafts and maintenance of shaft liners and 

•• .... ,,,...., 
.•.•.,..  Exist issem,particularly in strata between the reposi- ferlfs 

. ............... ,:. N..1....W..1,.!,b 
. ; •111',1,.::. 

'  . . 
reposi- 

tory leilittArAd the land surface, must be isolated from the reposi-
tory work400. Evaluations must include anticipated aquifer flow  
rates, ratability and effectiveness of sealing technique, and geo- 
hydrolos41( 	perturbations of the aquifers induced by shaft con- 

M\ $tructiOitld liner emplacement. 
_  .  1... •••• 	.••••  •• 	•„••• •.•  ••••••._ 
-  •••.• •••• 
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construction and operation. Abundant flowing ground water. i4iti**Oaft con-

struction 5.2.2.3.1 Significance. In addition to 'having an effect1Cthe cost 
and feasibility of shaft construction, the surface water regimeAtitOe hydro- 
logic properties of those rocks above the salt through which  OCOifts must 
he sunk will affect the integrity of the mined opening durirIg4W0eriod of 

struction difficult, expensive, and impractical. Even aft0.604WOOtruc- 
tion is complete, an imperfect seal could allow the passOkTe wati;40009rd 
along the shaft, increasing the potential for flooding the  charritiWiffik, , 
shaft failure that occurred in a salt mine in a dome,in modern times 411.Mg.gli, 
related to an abundance of ground water in the poroAWwck units overl y in'  
salt, coupled with inadequate design and construct 

address the question of the overall geolog*tililiework..NT0 ,  draft regulations 

Although the draft NRC regulations do i*Opecift;ally address the 
question of the hydrologic regime as related0e*Oft copikt*tion, they do 

cite as favorable characteristics--that th4'40041 i,of.. iitow'(for the reposi- 
tory) shall possess a geologic framework thatli0000116ctive sealing of 
shafts, drifts, and boreholes, and that permits ,, 4040apn of a stable subsur-
face opening, and the emplacement of waste at a miiii#100000gth of 300 meters 
from the ground surface.( 7 : 122 ,c, 2 ,ii) The draft re4610404, state that 
DOE, to the extent practicable, shall select such a sites , 

.... 

.•.• ... 	
. 

ANRAlioitrea cha* . .. riAation phase, it is adequate to know the thick- 
ROAAgataItelative;Itikiedimentary units with differing hydrologic 
d000 .et ies (i0.0#*versus confining units) over the domes of interest, and 
: ether or not t#itAre gross inequalities in these properties among the 

Acquisition Methods. Information can be obtained b y  
or.. L; r141.*holes, hydrologic testing of appropriate units, and down- 

hole cle*Witt4':':1,'#gging. One test hole through the caprock, although inade-
quate to *f\1444he areal variations in properties that are no doubt present, 
will allow 64114ross definition that is needed at this stage. Properties of 
the flanking sediments 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 Data 	Thicknesses, rock types, 4 ... Zitoperties 
of caprock and overdome rock units have been obtained from dri.111W hydro-
logic testing, and geophysical logging on all domes except 400 ► and Keechi. 
Existing information was evaluated in addition to new data,q004#41gxpressly 
for this program. Absolute and relative thicknesses of r.c413001:Ath . dif-
fering hydrologic characteristics have been determined. AWareiT ... 	red 
to he adequate for this phase for all domes except Lampt*Abd Keecfi"" i . - 

••• 

5.2.2.4 Dissolution  

ation of subsurface rock dissolution in the *0.;;Ztt.#1,4election  process: 
The following subcriterion is the basi000-equirement for consider-

The site shall be located so that iiii6t9ce tOtAissolution that  
may be occurring, or is likely to Obaftet.WECOown  to have no  
unacceptable impact on system performahlaCIIIW 

NT 
Existing solution features must he analyzedA040entify the rate of  
dissolution. The effects of further dissolutt0044f new dissolu-
tion features on systerr_Oformance must be eva4A0t. 

dissolution rates that .. 3/puld violate thCiii*Off-ity of the host  rock over a 

OV 

effort required in the characterizatiok0060 For safety considerations, 

..... 

com-
plexity that will be an issue in lice$14  404V1 increase the amount of 

CD 	 . 5.2.2.4.1 Significance150  	 .. :sppresents a possible 
method of breaching the host rock WO..fL reduef4 	..... Or zone within the 
host rock. Evidence of dissolutionOnatterl* 014t, represents a com- 

14, 

 

 period of thousands„.**0401y tens of f4044Apds of years should be avoided. 
However, salt dome****00vd in their . *44nt state for tens of millions 

cD 

	

	of years indicat.,(496ng: .. ' ... * ability. TWindicates that dissolution is a 
resolvable teckOliAT  issue.; i„, ' 

CD ... 
In:thflret regaitfiNifi ...... - C has recognized the importance of 

CN  
..  . . .....  

. .. ....... „ ..  ........  ...... 
dissolution, e -  . .;j44.3W0.44100414C*iferse condition any evidence of dis-. 

 

............  .......  pipes, or insoluble 

.... POP....repres 	g aerial left and concentrated when more soluble 

	

.. 	
. 

m0001.44160*0 essuiiiiiitWmation by residual accumulation. All salt 

 

..... 	 have4indergone a considerable amount of dissolution 
.. .....1,0jtie past. T46**Ofock formation, however, is thought to be coincident with 
\'..,.,400e movement. WaCthe offshore domes in the Gulf Coast are still in the 

0.sotive stage, tip: 	domes are thought to be stable; this was one of 
... 	.... "rAteria appli ......... jrly in the screening process. (18) 

. . ... 

.. 0,dencgdissolution currently or in the immediate past, or the 
preseht003901tIehs that could give rise to dissolution in the immediate 
future aiiilt0WW.0 concern. The boundary of acceptability depends on both 
the rate ())445Iution that might he occurring or anticipated and the thick-
ness of buffetones that would he susceptible to dissolution before the 

solutioning, suc 
residues.(/) 
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dissolution front contacted the radioactive material. The absol4   . 	uire- 
ment is that radioactive material not be allowed to reach the OTA4*e in 
amounts that exceed standards yet to be established by the E00000ental Pro-
tection Agency. Bounding calculations indicate dissolutionAWMfget (245 
meters) of dome salt will require greater than 1 million y#40p  ........... 
impingement of fresh-water flow around a dome (see Secti#C . • 1 -  . 

	

5.2.2.4.2 Level of Data.  At the area charoterization phase, 	tt . ... 
chemistry data should be available for aquifers at,04001 depths in the vTiOBW 
cinity of the salt domes and for the area as a whOW .. This will allow a com-
parison of salinities; dissolution may be indic4t04AY the presence of anomal-
ously high salinity values immediately down gr4040 firomAt* salt domes. 
General ground-water flow rates and salinityd0t04s with.** basin will 
indicate the potential for dissolution, whOOkt* . notA40 is surface evi-
dence of such activity at the present time 140414000inounts  of dissolu-
tion in the immediate geologic past would probibliAWWdent from displace-
ment of recent sediments and geomorphological featttWis well as disruption 
of normal drainage patterns. 

not there are significant diffe0 .• .. .... ......:::: ... ,.-: . .:pmnd-water chemittry (salinities) 

••••••••••.•... 

between the sediments i n  the im ': „:... .. .....: .. ItAfOttpt the salt domes and in the 

•••......... ........... 
At the area characterizapAase, it is adequi :''Jnow whether or 

for the Quaternary period should ar. ,L. , :, ... a obtiik ..... ::.... -,. .. :::Iiling of Quaternary 

•••: ..... .„ . , ........ 

basin as a whole. 	A fair undersfOk ...... 6.-  . .7 .;:c,..... —:...: . 1 .c„history of each dome 

terraces, where present, examinatiorv4 ... : 1  . .. pater...6# ... ',.'sediments, if any, and geo-
morphic analysis. The objective is 6:-  I : bii i a full characterization of ....... ....... . 1::.••: ..... 
dissolution or Quaternary history, buCr4XAOFAV'  allow a differentiation to be 
made among the domes on,Ihe basis of thftY .. 'jar when and if possible. 

..  tiO  W ata tition Method 	Water samples have been ob- 
tained from aqmPeit to a depWapproximating'a repository, both in the vi-
cinity of the S'aft domes untkittinvestigation and elsewhere in the basin, and 
chemical analyse.t . T.Mn. 	004164.*04.r quality data have been assembled 
and examined f 	... 11past dissolution. 

..... 

.... ... 2exist to make a rough comparison among the domes under 
cons' 0400.9. . Ilt.ktCdetailed information might change the present interpreta-
tion i°6t4tWtkjA40f. However, gaining additional information probably would 
not chanqekAt*I0Sent interpretation drastically or establish a degree of 
superioritY*Offeriority totally overriding the other characteristics used 
in this analYS1S. Significant analysis was undertaken at Palestine dome, 
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prior to the time of elimination. Palestine dome is unique amont . ..domes 
under consideration because of the previous history of solutipp:Mfehg. 

5.2.3 Geochemistry  

The site shall have geochemical characteristics compatible wte' --  
containment, isolation, and retrieval.  

 

.  •••• 	. •••••-•,....... ••••••••,....... •••••••,....... ••••••••,....... 

The site shall be located so that the  .00141  interactions between  
radionuclides, rock, ground water, or engineer:  ;component.. 	not unaccept- 
ably affect system performance.  .... 

.  ....  _ 

	

The evaluation of the 9eochemical r441 ..... .... 	characteriza- 
tion of factors that contribute to slowing or prOvAtilg

.
radionuclide trans-

port, such as solubilities, sorption, dissolution;-11000tation, environment,  
and pH. The evaluation of the geochemical regime shdWig044der any factors  
that  may adversely affect the radtopuclide containment . tApabities provided  

Discussion of the geochAtfGA:' ............ 	 ..... .. 	characterization is 
...•••••..•••••..•••••..•••• ........... .. 	....................... ••••••••••••.•••••• ................. .......................... 

done under two subheadings: (1) 	 ....  ................ (2) radionuclide 
retardation. The chemical reactioh$44t occ03044,0ository between 
ground water, waste packages, radio640TIVIes, 44400it46tks will be discussed 
in Section 5.2.3.1, Chemical Interact 	31460emical and physical interac- 
tions that occur between radionuclidev*OW . eological environment outside 
the repository are discosed in Section 	, Radionuclide Retardation. 

145 

CD 	5.2.3.1 ChemicaVireiadWg 

5.

•!ttk;:l 
..... ........ 

.. ........ 

mostsign iCtOlonuclides could be transported away 
.. 11,,.signiftc*40**  Around water provides by far the 

from the repositatiCAmOirst, ihi . "ground water must enter the repository, 
penetrate the engihtifiClioriers, dissolve some of the nuclear waste, again 
penetrOg,Og _ enginee4COftlers and then exit the repository. There are 
many.00040C64ctions  t0#044q, occur during this process. The extent and 
c90:0100*Actions 4410* at least somewhat different if the breach 
AtOki'aurinf0044rmal pei'itid because the higher temperatures will increase 

,A4etion rates a6044 ,ft equilibria. The probability, sequence, extent, and 
Z40#sequences of tSe*Cteactions depend heavily on the geochemical (and hydro- 

100019.al) propertie0Wthe site, as well as the components of the waste pack- 
. "7 ... Apese properit#Cmay be geochemical processes, past or present, or the 

. 	these . jsses. Knowledge of these properties is essential to 
assei* :.  .... 

. 

. 	sug4Ility of a candidate site, to the design of potential 
waste ..... ......... 	— .... e choice of waste packages, and to assessing the long-term 
performan 	... - repository. 

Cr` 

.• 
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The geochemical properties of the host rock and the ground  con- 
tained in it can be described, for example, in terms of the pH a*fodox envi-
ronment of the ground water, the solubility of radionuclides ill.ttiC'ground 
water, the sorption of radionuclides by the host rock, solubilT '' of minerals 

t 00,.water when 

For candidate repositories in salt there are t ■44':OecifiCt'000ra-
tions that differ significantly from those for candidate repository Ot.Wfk '' 
other types of host rocks. They are dissolution of the salt by ground  ,, 
that intrudes the salt deposit and migration of brOC1nclusions in the Silt** 
toward the emplaced nuclear waste. All salt domes  presumably undergoneW 

at least some dissolution at some time in theirliIitOry. The important ques-
tion is whether the salt, and/or the caprock 0.04tieath apjgcurrently under-
going dissolution at an adverse rate or have.:1000# so in :t.1:1•.recent geologic 
past. Answering this question requires  ,,,,,,,,,,,,,,,,,,,,,,,,,, features 
and estimates of the time during which thi001401000'curred  and, if ap-
propriate, its rate today. The salt, in salt'400kW0iiiains very little 
water (generally less than 0.5 and 0.01 and ofte04COlan 0.001 percent by 
weight) and hence low total volumes of brine incluNOZ :except perhaps in 
potential anomalous zones. Information about the sour ce` 	in the brine 

Cr•  inclusions is relevant to the pistb0j5solution history cifEtWla t dome. In- 
formation about the amount of  *44.4 , the size di sfriNition of the 

CD 	brine inclusions, the average 0#40000W4A4 direction o f the brine inclu- 
sions in a thermal gradient are'A , :st ein  that are essential 
for the design of waste packages Ai ' - '  '' '''  - Arperformance. 

5.2.3.1.2 Level of Data  A  '  , '''''''''''''''''''' stage, it is 
sufficient to know (1) an indication of :J '  general purity of the salt, 
(2) an average conceAtiAtIpp of water irq6isalt, (3) petrographic descrip-
tions of caprock,.40*(4)11dence indicatIWXhe presence or absence of 
salinity plumes.WWted.4000kt  ..the flow path from the salt domes and possibly 
the fraction of(44Thalinf '''  ' 'at is contribilied by Na+ and Cl - . 

_  . 

5.2:3Dataktii4004)C04ifiods.  At the area characterization 
stage it is su0144.#Wf:;01) 6154iit'lle visual purity of the salt obtained 
in drill cores, (2i .16044Dine the maximum water concentration of such salt 
samples, (3) allow Vi0040mination of core material from caprocks for evi-
den0f*OATution, .Sii0i4tAlacroporosity, vugs, etc., (4) al low examination 
o f.  diffOiWdepths in the caprock for petrographic evi- 

_ 40W6f ..dT40400p, (5) oft*Th resistivity logs of wells drilled outside of 
..0ep .dome and d'eth*.taprock and superjacent strata that are cored when explor- 

006ry holes are 44,WJed into the salt dome, and (6) prepare water quality 
*:J01511yses of grounCioters encountered at various depths in both the meteoric 

ne aqui fer..* 

ri4 134.?equacy of Data.  The data available are adequate for the 
.--„ 

area cfari#4..rf4tion phase and for initial planning of the subsequent phase. 
Substantiat iO4iiits of currently nonexistent geochemical data will have to be 
acquired for'*Osequent phases. 

in the host rock, shifts in equilibria between host rock an 
temperature is increased, etc. 
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5.2.3.2 Radionuclide Retardation  

5.2.3.2.1 Significance. Before it can enter the  gtOi ..... I.4 any 
ground water leaving the repository must flow through theA04W0091gpts, 
and/or soils that separate the repository from the biosp11,04" . The4t4tOlogy 
of the site gives the minimum travel times from the repoSilOy to th*AWII , . 
sphere. Very few, perhaps none, of the radionuclides dissolved in 	 . 
water will travel at the same velocity as the groundA44ter. Instead, they  
will travel at a slower velocity because their move000Vaway from the repot:-VtEWY 
tory will be retarded by chemical and physical ihOt#Otion with the materials 
through which the water flows. This retardatioq440tantially increases the 
intrinsic ability of the site to isolate the r:0000clidegk  nuclear waste 
from the biosphere. The geochemical environgOkkgh whictiltWite interactions 
occur will be little influenced by chemica14#00atipOttiused by the repos-
itory because of distance from the repository0g4ktfttelimitations on the 
amount of repository material that can be disse**Ogkthe ground water, and 
the small volumes of material in the repository rel#1**39 that in the sur-
rounding earth. The geochemical processes that occUeg.40349. se that would 
have occurred had the repository not been built. GivehIROCtKuirements of 
geologic stability, these process0)0gA ,.those that are octOttAt today, those 
that have occurred during at 	..... ............ 	plogical times, . 'AA those that are 
expected to continue during thel':. ........ .......tit;. .ologic time during which the 
repository must isolate nuclear 	... from . 

• • • • • 	• • 	1:1 • • • .4 1 :: • • 

C, 	 Therefore, evaluation of thi0k)ide, 1000iiiiih potential of the 
rock, sediment, and soil located betWO0A0000titory and the biosphere 
consists of two parts: (1) understandt6C000%t and present changes in 
ground water chemistry ... oAt occur alonglli#440bund-water flow paths that are 

G. 	potential paths forT.:,011100Wide migration 	the repository and the 

CD 	biosphere and( 2 )400000Ahe . fate, in tfitC#Ovironment, of radionuclides 

* Mi4t dissolved from 	Iear10#0 in the repPtitbry. In the case of a reposi- 
o• 	tory in salt, . tOgreis an alOtional factor that must be considered, that is, 

that breaching; Wihe reposfiOtill increase the Na +  and Cl -  concentra-
tions in thealit*g, ........................................ at least some effect on the sorp-
tion propertiWitittv. TOOtii4A4644Kwhich the ground water flows and 
probably lesser .. itlAtOOther the'diViisms of nuclide retardation. One way 
to evaluate this 6404C„site characterization is to characterize the geo- 
chemistw4 .. 	saliiii0000grs in the vicinity of the site and quantify the 
geo0000#11ftgAsses tkOliktkpline the potential for radionuclide retarda-
t*EWAMWAktfers. 

• • • • • • . • • • • • • ... • • • • 

5.2.3.2.1A4Vel of Data 	At the area characterization stage, it 
... 	d have been suHltfent to know the following data 	(1) the general 

... :Ari the chemiOtiOmposition of material dissolved in the ground water 
att.A*Kopti of theAt*Wd water, (2) the correlations of the above noted 
ch640tAcjat*Cifth age of the ground water, aquifers, position in the 
flow .r400Wast#LtiVationship to major geologic features, such as salt domes, 
and (3) 't .... ........... 71 mineralogy of the sediments through which the ground water 
flows. 



with waste containment, lsolat 	............. 

5.2.4.1 Stratigraphy 
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5.2.3.2..3 Data Acquisition Methods.  At this stage of igiWiga-
tions, it is adequate to acquire ground-water samples from wellOtilled and 
screened in specific aquifers, and to obtain "water quality" 40404s of these 
ground-water samples for pH and/or the major cations and anipWdltsolved in 
the water. Information from drillers' logs is an adequate44$4*Opt to the 
general knowledge of the mineralogy of the sediments surr,004 .. 	ome. 

5.2.3.2.4 Adequacy of Data 	The available data are adequate 	.... 
area characterization phase. There is adequate coverage of drill holeS4041•11: ;„ 
wells from which ground-water data and samples havA60#0 obtained and ana*SW 
lyzed. Literature knowledge of the mineralogy ig4e§ediments surroundingW 
the salt domes is also adequate for current pup ....... 

••••••••••••••.. 

:will1m01190E 
The following criterion is the basis 	.... gration of the geolo- 

gic characteristics in the repository selection prat .. 

. 	... ..... ...... ........... , 
The re ositor site 	..... oolo ic characterflacs com atible 

cp 
The following subcriterion i .... .... ... ........ and requirement for consider-

ation of stratigraphy ir.i..the repository 	. ''' .. election process: 

-----.................... ------................._ — --- ..... .. 
....,,,.i„,,.. 

CD 

Co 

 - , 

Cr.  

•••••....:.. 
•••••...... 
..,..:.•.::,.. 

--- -•• — - 
- ..•••—••• ..- ..- 

	

....• 	..... 	....• 	..... 	..... 	 ..... 	.. 

The sitON11150tOted so thatlWesubsurface setting can be suf-
ficietiOyTtharaceeTrAd to permit identification and evaluation of  

	

conOtivis 	that 4440tentially adverse or favorable to waste con- 

	

1W   Stratigraphy in the vicinity of the reposi- 
A406 must be eva1,44# in order to determine its adequacy with regard to re-

pository performi@OW because it will provide one or more of the key barriers 
-
I00044ionuclide mtd0Pon in the unlikely event of breach in the containment 
'004000 ,by the ht Lock. Detailed knowledge of the stratigraphy is also the 
keY40p#64eTstap4Whe geologic history. Stratigraphic information permits 
evaluWWW#004'ece potential, ground water potential, and tectonic stabil-
ity. T640000Cable, stratigraphy would be sufficiently simple and continu-
ous to be -dift#01 with assurance and would permit identification of disconti-
nuities. Arrthings being equal, simple stratigraphy is preferred to complex 

4_1 
............. ... .... .. 	...... ..................................... 

Chariete.040WOf 	 settin will include all perti- 
nent phAtt44tructural, mineralogical, and geoc emical features  
of the rodtAiatt4., The •eolo ic conditions shall be shown to not 
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draft of regulations. The NRC points out( 
The NRC has recognized the importance of stra:7.  ...... J7.;:ing in its 

 

7:122,a,l)  • -, . - 

stratigraphy; such such simplicity reduces uncertainties in the knowlp. 'CO geo- 
logic history and greatly facilitates modeling. .••••••••,....... 

rons should not he so complex as to preclude thorought  , ........... 
... a  . ............... 

ation of site characteristics. The NRC goes on to explaiCthat daW;7. :: :: -...red 
for this should include knowledge of the pattern, distribufion, and 6i....." ; p€, _ , 
fractures, discontinuities, and heterogeneities in the host rock and siii47....' -Z.'.   . ,„ .. 
ing confining units. Identification of the presenc#W,potential pathwayi 

and surrounding confining units is also require 
such as fractures, discontinuities, solution fe (alt101httca:4, 1nAe host roAkl'' 

draft regulation states that, at a minimum, inOttRationApst evaluate a 
volume of rock which extends to a depth of or103.11bmete0Ww  the limits of 
the repository excavation.( 7 : 122 ,a, 9 ) All 460ise con C" '-'' are directly 
related to knowledge of the stratigraphic S4C:- .....''''' '  ...1:1 1: 

sufficient to know that stratigraphy within the area filiNgple and reason- 

..  —  
• ............ ... -.......  ...  ........ 

5.2.4.1.2 Level of Data.  At the area ci414ation stage, it is 

ably continuous, allowing an estim4lon of the types of . 't:-..  t .....# t and rock 
present, their characteristics, 4  -  f„distribution. 

basisofreviewseexistingliter evaluAtIOCOWeviously drilled oil 

................... 

 

........ .......................  .... .............. 
5.2.4.1.3 Data AcquisitIW.AthOdiV144tWAO  . .111been acquired on the 

and gas exploratory wells, examinatitikAte04110and'newly obtained seismic 
reflection lines, and by drilling and e.. '  ''''numerous additional explora-
tory wells. 

••• 	.• 	•.• 

..  . 
5.2.4.2 46‘$f,....6,0(  

The following subcriterion is the basis and requirement for consider-
ation of host-rock characteristics in the repository site selection process: 
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; . 

h(1.4'.  The site shall provide a geologic system which can be s 4injo accom-
modate 

	

On 	gical  
stresses caused by waste/rock interactions. 

 

Phenomena such as thermally induced fractures, 	 jtdehy- 

chemical or radiolo•fcal • henomena must be evatitijto showA0at 

•• •  ••••,.. 

drationemineralconlonents,brinem plyttol,  

t ey wou • not unacceptab y a ect system per ormance. 

5.2.4.2.1 Significance. Host-rock chargtiestics of importance 
inherent strength sufficient to permit an engine04:'Structure to be exc avated 
and maintained, thermal properties that will afWidequatCgissipation of 
heat, low moisture content, and chemical prapOtilts compatiikh with, or that 
will enhance, repository performance. RocklittiMpadeq**inherent strength 
could prevent, or make excessively hazardoui -,140XtuOTWof the repository. 
Unacceptable thermal properties that could leaillOjii#0.1ildup that might 
result in fracturing are not anticipated in dome §4WW4crepitation/ 
fracturing does not occur in dome salt until temperatiOWARproach the range 
of 260 to 400 C. Inappropriate chemistry could result fi00#04erm changes in 
host rock characteristics that c944.,. ,  . detrimental to re '''''''''' performance. 

_ 

5.2.4.2.2 Level of Datiiikiiii044; ..... rization stage, it is 
en 

O sufficient to know the range of vat*tijty iii :O  physical prop- 
erties at the sites of interest. 	In*O4ion,l ........... ..... 'collected on rock 
salt's mechanical, thermal, and chemit:$` ibar. . istics over many 
years. (24)  Because of the uniformity .. 1140-. 'lies obtained, few additional 
data, confined to conflrmatory informatfini46 required at the area charac- 

c, 	terization stage. AwSwg ,  

5.2.4. Irbata Act( 	Methods:`' Salt samples have been taken 
CD 	from drill ccOWThese s4004 ... were submitted 	thermal, chemical, and 

•••••••:.•••••:_•-•:_-, 

CD pr operties. 

cr. 

CNI 

5.2.4.2.4' 	646444  of Data 	Each accessible dome has been cored. 
At the present  tfme, titV*Opples exist from five of the seven domes which 
remain tqw: - 01AROderatfOtE04wood, Vacherie, Rayburn's, Cypress Creek, and 
RiChtqfv.. -  P400,W1p Lamptoir*Lteechi domes has not been obtained. 

5,2.4.3 Rock St r: 
The folloWn .Ysubcriterion is the basis for consideration of the 

itre140 of the ge: .  ' lc media housing the repository and subsurface support 

;
•' *.. 
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The site shall be located so that development, operation ;and closure  
of underground areas can be accomplished without undue.14;40id to  
repository personnel. 

Sites with subsurface conditions that preclude orAe cessivel 
difficult design and construction of the repositpt ' Alcg practical  
procedures sha ll be avoided. 	- 	 .A1111:11 	.:::.1* 

5.2.4.3.1 Significance. The strength of the host rock, :1.'...11.4k::: ...... ,,, . 
the sediment overlying the dome must be evaluated . Wrder to determine 00C*p 
adequacy with regard to the design; constructibiUttgihd safety of the repatiV 
tory system. Detailed knowledge of rock strengtAWnecessary for design and 
determination of construction methods for theAWOOtitory .agd surface access 
shafts. To be acceptable, the rock strengt1g0601d be vitticient for the sys-
tem to be designed with factors of safety :40404e for101opment, operation, 
and closure of the system without undue haiir:_  I  11..N00061 . Also, the design 
should be such that it allows construction oft'j;:...,..2. .......... Orusing state-of-the- 
art techniques. 

5.2.4.3.2 Level of Data .. ... At the area c:::: -  

caprock so that their strengthq:* ........ . 1  ................. '. . - Ir 10, The strength of the overly- 

7::l . .ipn stage, it is 
„..........--". 

determined as their stratigraphik: ....... aticiiM 	f4ned. 

--- _ 
sufficient to know some of theA ..  ..... 	,oaracteristicso st rock and 

overly- 
ing sediments, which is dependeii406  * .... '' 	4 c, characteristics, will be 

CD 	 salt. Additional.,4440040een obtained*Oklaboratory analyses of caprock 

... 
5.2.4.3.3 Data Acquisition .4fitt t&bata from the literature con-

cerning design and construction of sarril0Ond salt mine access shafts have 
been augmented by 11..tge*tmce which deali404. the strength characteristics of 

and salt core frOOpf*VeAtpt4 seven candiWdomes and from geophysical log 
CD 	 analyses in deg—  Oloratti ...... wells and boritits. 

Ch 	 •. 	
...II., • 

• •• :tr.: • • •• • ,•• • • • • •• • • 

5 - 	A d 	
----- ............... 

NCCIOL,  ........... ": 	. wt ....... the area characterization phase, it 
---___ 

is sufficien 	CO . , .... 11,1  a ............. ...... ......................... analysis to demonstrate little to 
no variation among 	Additional rock strength and rock mechanic testing 
and analysis will 64Z......'. ..,: .  .lished in greater detail on a fewer number of domes 
invI. .I. .. ' .. tt9p p h a s e:9kg§:::: 

ar Tectonic Environment  

The follti*A criterion is the basis for consideration of the 
. 1C environ ..t.gfn  the repository selection process: 

site 	be located such that credible tectonic phenomena will  
not dek. 	...  lte0 . performance below acceptable limits. 

• • • • • • • • • • - • • • • • • 

.... .. ..... . ..... 
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5.2.5.1 Tectonic Elements  

The following subcriterion is the basis and requireme .... ...  con- 
sideration of tectonic elements in the repository site selecti ..... ;process: 

The site shall be located so that its_tectoniciinOr  n  

	

...... 	.... , evaluated with a high degree of confidence to fal#tify t  
elements and their impact on system performance.- 

Potentially hazardous geologic elements yil.auding faults of anr::  
volcanoes, and anomalous geothermal gradiOtifs, must be sufficientW 
investigated to allow determination Qttfieir potential effects on  
system performance and to show thatAht$4effects will not  
unacceptably affect system performtptV 

•••••  .••••••••_ .••  •••••••• 

5.2.5.1.1 Significance.  Broad uplift  ... id  ... Odence of the Earth's 
PI  crust (epeirogeny) are tectonic phenomena that 6400fieyaluated generally in 

CY  terms of their potential effects on the -repository'4004,or erosion. Denu- 
dation, or the general lowering of the land's surfaceli$I0Osion, is not a 

en 

 

 threat to waste containment or 40toion in a deep repoOtOtOn domes other 
than Keechi and Rayburn. AnomatOWOOusic phenomena, such las epeirogenic 

c) •  and halokinetic events, could 441$04#41Wpqntainment breach, or overdome 
faulting. The draft NRC regulailOWMi004Wthgre should be no evidence 
of active processes in the candidatCWrea iWOOCOOlt in structural de- 
formation in the volume of rock sUOV:4 -  .  subsidence, 

. - .......  

folding, faulting, or fracture zone  
CD ••••  ..• ••••• 

...  
..... •••  ...... 

The potential for vertical in :61A ........ lateral erosion due to rapid 
PO  

uplift has been evatiOtOjqr each areaiONtermine if erosion rates will 

CD  threaten reposit0044#10*. In such r gf` i is where rapid uplift rates are 
present, the mi4 ,01.Wet* ............... reposit6,t0o major rivers and steep scarps 

ca 	is calculableteh is sd, tient to determine potential breaching of the 
system.( 15 : 1 1  P. II- 7A. ''- 

5.2.5Taff 	Da 'aVAit'the area characterization phase, it is 
•••••••........ . 

sufficient to know 4.00 anomalous tectonic phenomena (elements) have been 

•••  .. •••  ...... 

identified.lfani140*Tiidentified, each would have been evaluated on a 
case0y40001Asis at *4004 phase and would be evaluated in greater detail 
a tAtiC1.4.400:::ph as e. *: 111N 

5.2.5. 	Ita Acquisition Methods.  Anomalous tectonic phenomena 
sought throu. .. Ntq extensive regional literature search, evaluation of 

'112,,, 
. 
0000 	sensing im04#0, by geophysical means such as seismic reflection and by 

. " ... ' . DM deep bqty#4. 
•••• 

Adequacy of Data. The regional literature search con-
ducted in twijuriction with t e au t and igneous activity investigation is 
adequate for'al'ea level studies. 
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5.2.5.2 Quaternary Faults  

The following subcriterion is the basis and requir ......... .  . 	.. consider- 
ation of Quaternary faults in the repository site selectinOTOOL .... 

The site shall be located so that Quaternary fa4iiCan beq**fied  
................ 

and shown to have no unacceptabTe impact on system performance 	.. 

The evaluation of Quaternary faults will A00#size the determine' '';P 
of the potential for rupture in or adjag 	the site but will i$1,P .. 
elude evaluation of the likelihood anti; e uence of earthquake  
generation and plausible impacts on Ai t i alAydrology. 

5.2.5.2.1 Significance. Movement-144Wfo0Orsurface rupture 
(vertical and/or horizontal deformation) could carne  to the repository 
horizon and cause displacement to the stratigrapfii040tup of the geosphere. 
Damage to the surface structures would pose a safeWtiiiiigor personnel 
within the facilities. Displacements within the geosOhitkOmld hypotheti- 
cally cause a short-circuit, or b3 pos, of the flow path 	to 
the biosphere. Tectonic faults gitqW1Wasesociated with c6041 structures . 	....  
and potentially significant eartfAC.. ............  	4 .. riAre of major interest. Non- 
tectonic', overdone faulting asso04C ..  . - . ................ could affect facil-
ity construction and underground ............... . 11010.0 .. - . ' Agher engineering and 

follows: 

•—••••• ... 
The NRC has historically beeiN*40006bput all faults and their 

histories in the proximity of nuclear fikatiO's. 2D:100, Appendix A) This 
concern is reflectedAC, 40..§ proposed r .. 'ilA- ions for repository licensing as 

area 	not be located within 
been 	since the start of the 

Quatikky per i od 	At4J1 

5 . 2 .5. ' 2 
	

. 
.. , ........... 

.iiii6dered during the area phase for ..... ..... 	Da  
identification, stti a14assessment of faults are 

•••••••:, ... .... 11,to fault 

• ---. 

W514 .25,2.:14N6ata Ac uisition Methods. A detailed literature search 
utiliziiitCOtate, and oca agencies, and academic and commercial data 
sources iitiOValong with a regional study of all available remote imagery, 
to provide identification 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 

construction costs. 
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surveys, consisting of drilling and trenching, and geophysical A,.:%ro-
logical programs, were conducted. 

5.2.5.2.4 Adequacy of Data 	Quaternary tectoni .. 	........ the 

terization Reports for Texas, 

• 

k21) Louisiana,( 22 ) and MisqWiippi.( 1140S%,.. 

-•  ....... 

It has been tentatively concluded that there are no activejter:i404  

Gulfcoasts al tdomestudyarqas ha sbee r W04.40c -

faults in Louisiana or Mississippi. The Texas Burev. :„of Economic Geolo4 .04C% .. 
concluded that there may have been faulting of TriOWRiver terrace depos-TwEF 
associated with salt movement, 15 miles (24 kilom#06) north-northeast of .. . 
Oakwood dome and 14 miles south (22.5 kilometerWOrKeechi dome during the 
Quaternary period. Overdome nontectonic faults4rFated toagome formation are 
present on most, if not all, of the domes. ,.. 

5.2.5.3 Quaternary Igneous Activity  

The following subcriterion is the basisand 	for consider- 
ation of Quaternary igneous activity in the repository"4 	...... lection process: 

The site shall be locitkiall4N4 enters of Quaternary igneous 
activity can be identif'i'ed ORAW unacceptable impact 

0  and spattal... ti' bution of actXp, character of activity, and 
140 

 

 analysislif tlIbility of mt9in4pon or expansion of areas of  
activel4Wanign*N ....,. 

	

5.2311a. Si ntfteildete .. 	ly formed, migrated, or previously 

c) 

cr. 	

:1•••••:"...„, ..... ..j.  

 

::„  .... ,. •-••........ 

CDr  
_-- 
•.:.:::::.:.:::::..  ----- 

unknown magma'4.*Afd.  . .ch.ggifKl4q010.400enly  breach the repository and dis-
place the contehifYittkilvtelibuld 6Wi''''.fhe surface overlying the repository ...;,, ........ .• .•: ... 
with thin to thick 	 .„.. ........... ',.., .... volcanic material. 	The presence of Quaternary .... ,....  

igneous.,aqiyity wit)Yfi, .. . _ .. llometers of the areas of concern indicates 
gre40 .. — • Rod of r4i#406Wivity of this type in the future. 

H FI:11-.1  

 

e . 4' 	 . tory concern for this factor is expressed in the NRC draft .......... ,,. 
_ -. lations: 	...:. . '::  A  logic repository should not be located in an area in 

& 
fch there is e 	....... of intrusive activity since the start of the 

..-..:, .  .. 4t 
ernary period 	122,b,2,VI) 

of Data. At the area characterization phase, it is 
l ... suffie 	. 	

. 

. Whether or not there is evidence of Quaternary igneous 
activityi4404010 kilometers of the Gulf Coast salt dome project area 
Evidence of.Odk activity would justify detailed study and assessment. 

.•••••-....... •••••••••••••••• .••••••••••••... ••••••• 
'"• 

•••••••• ••••• 

CZ 
on system performance.  .. ...........  •.;.;!j. 

thedisposalsystem  
The evaluation of the likelif

7 
• Apbact of igneous activity on 

ugh evaluations of the reg-
ion's igneous_histor , with okitittar attention given to temporal 
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agency records, academic and commercial sources, geophysical': ''' 'ti. '''' ys, and 
review of remote imagery. 

identifiable through regional literature searches of federa1,440te, and local 
5.2..5.3.3 Data Acquisition Methods.  Quaterna ry  is 

5•2•5•3•4"clecluacyc"ata•Th.eregionalliteriture  searc ..,.  .:,,. ' 
Quaternary igneous activity has been accomplished tktheff Coast re406iS4, 

••••••....„.. .  ......  .. 

Collected data have been assessed and Quaternary 4#01der igneous activfkig& 
addressed in the area characterization reports.W   21,22) 

...  ...  .. 

The following subcriterion is the :''':.ii  .j.: ..... ,..„ . :rement for consider-
ation i" 0 uplift    and subsidence    " 

the 
" selt""

tikess:  

The site shall be located so that long-teftlgthtinuing uplift or  
subsidence rates can be shown to have no unaitiOble impact on  

5.2.5.4.1 Significance.  WW0000ely  unlikely, rapid rates (geo- 
logically) of uplift of domes could in0040he potential for exposure of the 

CD  host rock, i.e.? s44  ,s., and possiblY4M0fprm or damage the repository or 
surface facilities0WWOOt "short cirdOW radionuclide pathways to the 

PI  biosphere. Rapid 4#W03001  uplift orlObSidence may create shear zones 
within the salt  hostlo* the surrounding strata, and the over-dome 

CD 

 

 strata througWferentialgOOement within the salt, between the salt and 
surroundinqAPOr overlyhOMt.0C ... Detween the overlying and/or the sur- 

CD  rounding sti**W14004.040040**401  uplift or subsidence could increase 

Cr.  the potential 	 .. n ..... ..... , ..  ...  ......  burial through changes in stream base 

 

....  jd rates of uplift or subsidence could lead to 
argt004004445 . to re0d0t0t*containment. Movement since the start of the 
igoty,'Alifiitith uplift . 106Womes or subsidence of over-dome strata, could 

 

..... ... .  ....... 	 ...... .. 

licensin trOPWand  may substantially increase the time and effort re-
AVIred to addreitOkissue. ThP draft NRC technical requirements direct that 

6:::.Aere should be nkOlgence of processes which could result in structural de-
A!04dtion in the 01400 of rock such as uplift, diapirism, subsidence, fold-

. ......... ti ng, or•A'I\Nt.ture zones. ( 7  122,b,2, I I) 

Level of Data  At the area characterization phase, it is 
adequate ..  .CCdetermined if uplift, subsidence, or diapirism has occurred 
or is in the'Oocess 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 

5.2.5.4 Uplift/Subsidence  

system performance.  

Evaluation of the rate; of 	is required so that  
effects of such moveffeWe ' 	 lrt 	no unacceptable  
reduction in repositorYtAitformarit  

level. 



95 

should glacial activity reoccur. Evidence for renewed sedimentatiAn is 
sought, since this would be a mechanism to precipitate renewed 000 14ovement. 
The onshore portion of the Gulf Coast region, however, is curr~in an ero-
sion cycle. Available first order level data exist for the . OVICbast region. 
No reasonable interpretation of regional uplift or subsiden444.*:ts. Geomor-
phic evidence indicates that no significant local uplift .0900400ce is 
occurring.( 26 ) 

. 	 . 

5.2.5.4.3 Data Acquisition Methods. Uplift and subsidence  . 
lection methods included regional literature searc***,terrace mapping, .. 44041 ..... .. 
tification of variations in Quaternary unit thic*0#4*, precise leveling §40) -  
veys, remote imagery evaluations, seismic prof40igrand, to some extent,  - 
gravity modeling. These methods would detect:410ft or subsidence  in the 
over-dome strata at the area characteri2ati9061#01. SIAAftw borings substan-
tiate surface geomorphic mapping. 

......... 

 

'''''  -••••• 

 

'''  •••••• ........ 
5.2.5.4.4 Adequacy of Data  The date:* .:  . ANuate to estimate cur- 

Csi  rent and past rates of uplift and subsidence. 1- 1-4r*: . :11# 4c record indicates 
stability during Quaternary time within at least 100 •  -  '''tiers of all areas 
of concern. 

0 • 

5.2.5.5 Seismicity 

The following subcriteri  3;he bOAVAiiii.40juirement for consider- 
ation of ground motion in the repo '' - sit Oficatin process: 

The site stlAWtk‘p„.located so f . 	round motion associated with the  
maximum .9:004004Fthquake wift40.:1Mave unacceptable impact on  
system .:OttrfottnitOOkylI 

The  uation 4W5smic effects on the dis oral s stem re•uires 
g4.:00f-the-aptgallA140i1..of 1 regional iistorical seismicity  
lbOWThstrum0,041440044itumental), (2) maximum-credible 
eartti44014031-'41it*Cteismic-design parameters such as the  
level OTAWbry ground motion, that can be accommodated at the  
site by 040041 design measures. The seismic evaluation must be  
Wormed colistatein the •round motions that can be accommodated b 

. 	
......... ,," ............................ 

........... 

- ' •'
......._ --,- •.•.•••.__ ••..•.•__ •••••......._ --- ...... . 

5.2.5 . f .  Anificance. Principal issues are the design of surface 
- ....—. • ......,_  __ __ _ .  .....„ 

gil*ilities to wit...40d earthquakes and potential long-term effects on waste 
464ated below t444eface. Accordingly, primary concerns relate to long-term 

.... - 
:.::00.f0pgical eff0WOnd to mine and surface facility designs that minimize 
K&WifOrom stAkOW failures should an earthquake occur. Available infor-
matIt0440.50~ vibratory motion from earthquakes is lower at repository 
depths'I#41000'Eartn's surface. The effects of ground motion on the 
natural CofttO*nt and isolation system'are expected to be mini-
mal.(15:If4k4M.II-78) Seismically active zones will generally have higher 
engineering and construction costs. 



5.2.5.5.3 Data Acquisition Methods: ` 	andilft4onal seismicity 
data are available from published and unpu00101(0 litefftre. This literature 
is contained in federal, state, and, to sdiii#41d#4,A04Wagency publications 
and records, and from academic and commercia140400W 

• 

'11:111::11: 1111;1 11, „ 
...... 

5.2.5.5.4 Adequacy of Data. 	The regional 	................ e search for his - 
torical seismicity has been wellActordinated. Adequate 	..... re available 
from instrumental ihd preinstruniOtitmords of seismicii*EWthe area char -
acterization phase in east Tex00000449gWana, and eAiern Mississippi. 
A modified Mercalli intensity dt1000000V.::: .... , .... p,  reported in historical 
records (12)  in the three salt bai  vof  	ea 
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The NRC concern about ground motion is expressed in the cir.ft 10 CFR 
60 which states that potentially adverse conditions exist when OCOIsmicity 
of a candidate area is high relative to the surrounding regioni*Ohere are 
indications, based on correlations of earthquakes with tectoRW ffi6cesses and 
features, that an area ' s seismicity may increase in the fu tOr '' 122,b,2V) 

... 
5.2.5.5.2 Level of Data.  Area data collectiokAti suff4c1 ...  

identify local and regional seismicity from preinstrumentii and insit044L 
records to determine historical seismicity. Maximum 	earthquake .. . 
related seismic design parameters will be determined: igring the site  
characterization phase. 

•• ••"'... . ...... 

GD 

(NI 

c 
rs) 

0  The folio* ........ *::".. ** :i on is the . _ 1.Jfor consideration of the human ... , 
intrusion poteng*Uf ... '" 	sitory se1440 process: 

	

••••• 	•••• •• • • • 	• • •• • • • • 	 • • • 	 ..• 	• • 	 • 

fly.  T heOfiet h all befft.04ted to reduce the likelihood that past or fu - 
ture human.i000ties wou066041kimpAcceptable impacts on system performance. ... _  •••• 

	

••••• 	..•••  ••••• 	• 

 

":1.:11::11.111,,  
•  .•••  •••••  .  .• 

 

..•••  .....•  .••• 	• 

	

. '111111■1 	 .. ''';111',11■111.11,::,.. •••• 
5.2.6.1 ResourZi 

....... ....... 
.......  .. ..... 111terion is the basis and requirement for consider - 

agi****41.1c resouiiiikthWie repository site selection process: 
.....................  

_ 
.............. _ ... 

evaluation necessary to assess the likelihood of human  
intrus* *411 increase with the value of and the proximity of the 
site to -  ..... :ibitable features or resources such as water, thermal  
energy, 	tiOeum, or minerals. 

'NUMILLIgignificance.  Resource potential is significant for two 
reason Coiti resources could be a target for future exploration, which 
might le ... • .. ' . - reach of the repository, and (2) resources in the vicinity of 



CT 
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HilT.1111: . 
a repository site might have to be indefinitely withdrawn from !,A$C4i .:ter-
tainly, resource exploration will continue for the foreseeable:Iiritiire; there-
fore, the problem is one of evaluating the potential for fut.4.tkil*netration 
and of speculating on the value and amounts of resources iritt:jC8.1xi ...y of 
each candidate dome. The future-penetration problem suggOttWoA :illtes 
should be located to avoid areas containing large amoun4 :.0 1.‘,/ati4tilki'ke.7.. 
sources, given today's conditions. The resource-withdra ''''''''''' pot ' 6440 	........ 
storage value problem must be dealt with on a case-by-case basis, siff.... . ....... ............. 
economic trade-off between the value and necessity qt a repository ver

.
li; 	........ 

withdrawn resources or storage value will be detergin*. legislatively, bai
.. 

 
on national policy and needs. 	 .•••••••:•••••••• 

Draft NRC regulations indicate that. 	assessment must include 

province of the candidate site, that eitt .ie.f . 	en .; 0,40 being exploited 
wboth known and undiscovered deposits of 	 es 1.1Wthe geologic 

or have not been eqloited but are exploitAltOterlfftegnt technological and 
market conditions.t 122,a,8)  An assessment . 040410t.iiUrce va lue,  develop-
ment, extraction, and mcirketing costs must be maiikitC4termining the net 
value of the resource.( 1 : 1 zz , b , l,iv) The .draft reqiit).iWki goes on to say 
that two resource-related conditions are considered t ' • tentially adverse. 
These conditions are: 

• Resources which arCg0!):6...  	. 	. oitable using existing 
..... ... 

techn ol oqy under pre-s fk 	. ........ ...: ' ... 

.". 	''' 
• Resources that have h 40ff .gross qtAgX6Ofile than the average for 

other areas of similar OiCip ' 	 which the repository 
is located, based on a reth 	''  • ''''''''''''''' 

C) 
5.2.6.1.ZPwitr Jif.:Tata.  At the ' ' 	characterization phase, it is 

adequate to know,j0.4 '' '' ''' ''''''''''''' are present , Whi ch have been exploited, where 

Cj 	they are locatg4i*Pw m u &AC been extracted', how much remains, current 
market condit.::: '''''' ' ' V.; ' and the:':\--Vnosis for future extraction. 

CD 

5.2:6 .)11t441444aah00.  Resource potential in the 

:•••..... 

regions surroundirii,.xt  c omes is evaluated on the basis of existing liter-
ature and other avaitAi ''' ' ''''''''''' ' Aformation. 	This evaluation is best done by an 
exper.3.10.04.4tral econ -  '''' 	 familiar in detail with the area under 

000it*Wal 

a 	cy  of Data 	Dr. Grover Murray of Texas Technical 
''''' ' versity analyzed resource potential in the vicinity of the seven candidate ................. 	 . 

... .. .. ................................... 	A bibl iogr*i*:: of literature which he re dewed is contained in 
. 	 . ... 	1 of the Aii:ii':..ttiaracteri zati on Report. ( 12 ) 

S of Dr. Murray's resource evaluation and the inventory of ... 	„... 
previod 	.... 	.... 

.. ...
tor  y activities, it is concluded that al 1 available informa-

tion has 	.........d and this information permits comparison of the resource 
potential of the d omes. 



The survey of exploration history at each 
dome is -.010m4040'in Table 6-9. 

A d .40iled 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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5.2.6.2 Exploration History  

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

01.1\1•1111:' 

The site shall  be located so that the exploratidOistory'  , '' ''   Ai ttAnt  
past use of the site or adTaTent areas can be determined and'0#040  . 
shown to have no  unacceptable  impact  on sysXem performance. 

est in a potentially exploitable resource. .400#::::..0geof  exploration 

5.2.6.2.1 Significance.  Subsurface P. ..... .....„ions may threaten the 
integrityoftherepository;atleast,theyr .e~tevidOce of some inter-
est 

 the vicinity. The presence of subsurface*OittatiWi-eflect (1) a li- 
censing 

vicinity of a repository suggests that.:0001,ay ben resource potential 

censing issue which will have to be addressed;"itAgAIWPotential short-

°  
circuit pathway to the accessible environment.  .. 111111 ,  

V,  The draft of proposed NRC regulations, 10  ratifies previous 
exploration as a potentially advegtellliuman activity. They 04Tations are par-

er.  ticularly concerned with places  ' ''  . ie,has been conventional or in situ 

CD  subsurface mining for resourcer .  ' ' ,........ .....s been drilling, for what- 
ever purposes to depths below  .... r411V .. o—r .. 14;c es sible 
environment.( 7 : 122, h , ii,iii) 

ThP past use of the site is'`';ifi: # °because past human activities 

ca suchasmirwalres"rce"0"ati"4~00ation may have unacceptably 
affected the repository...  5ystem. Exampl4At Ois would he hydrocarbon and 
sulphur exploration40440ction wells*** . penetrate the salt stock. The 
success of past mAiWt#A0f.kce exploratr ..... A :  also a key factor in assessing 

C 	the potential ofA . ....ffr'e    . 'rations. 

Cs- 

sufficientto ...444TOWfacter of prior subsurface penetrations 

•••••: .................... 

clo%  5.41  ..,-...  Leveltv:: .. ::  is,.Jti\I  T:',..tIbe area characterization stage, it is 'A 
 .. 

of any type. ti007 .  ............ .. 'the eW44tion history in the vicinity of each of 
the seven domes hat :. ............... all known exploration activity within a 5-mile 
(8-kilometer) radiuSA .  The RC's C's draft regulation concerns itself with a 
2-010 .446\t4.41us.  

-  " •• • .•• 

-••••••••••••,, ••••••••......  5.2 bTVINData Acquisition.  A search of the literature and other 
::::.:::•„„„„ 

2,..§ -flabforrIlm*from agencies which regulate mineral exploration and n :Y  
:j. injectionwa.**iducted to identify the location and character of all 

Ar.,,,:.;, 

' ... 	'f.71,,5ubsurface ....... •tations. 

• • • • • • • • • • • • 
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5.2.6.3 Land Ownership/Control  

The following subcriterion is the basis and requiremen  '•consider- 
ation of ownership and control in the repository site selecti •  cess: 

The site shall be located on land for which the f  ernment 
can  obtai n ownership, control access, and obtaiAt .......................  
subsurface rights necessary to ensure that surf4Wand tOmar5se  
activities at the site will not cause unacceptabli impactt".4$40111, 
performance.' 

5.2.6.3.1  Significance. Ownership  . Oiticant because obtainin 
access for exploration may affect scheduling. ::  not significant in terms 
of the actual construction and operation, bec440r the f0041 government can 
obtain land held privately or owned by other  a 1000*t or by state or 
local governments. 

ro)  5.2.6.3.2 Level of Data  Data must be ....... . 1 1...... . to determine owner- 
ship and control, including any mineral or mining ri'4 14tW:k\ At the area phase, 
all that is necessary is a general, .. knowledge of the ovii*OKO' ligf the area and 

O. 	knowledge of where - specific acc.  qui red to accommOdgCfield programs. 

5.2.6.3.3 Data Ac  uiatiOAa..
..t.....t  ... .,; ... 

 

.  rcially  available property 
.. 

ownership maps were purchased ancl.:,tvg ewe 	..... ............. ........ .......... where specific ac- 
cess was required, records availa ............... the 00.0W*0:muses were searched 
to determine ownership, liens, leaiet Oirfaq ................. §tilgurface), and other 
items influencing the control of the" .......  . ..... ... 

M 

. of Data  T  .  are adequate because the own- 
ership of the doe  .   41:#stablished. ''.:P#00erty ownership maps indicate 
the ownership  .. en access wa*ytequi red to lands within the 
area, ownershi ... . 's verifi .... "  searching court and other records. 

owi , ............ is the basis for consideration of the surface 
ctiW.001 Win the 1400 Otiln,  site selection process: 
_  .  ••••••....... 

The  st  , its surrounding area shall be such that surface charac- 
ristics or conditifiAis can be accommodated by engineering „ measures and can be  
n to have no Oigoptable impacts on repository operation and system • ....... ,  

... :grfOrma n c e  



The repository shall he located so thaitDiWby surface water bodies,  
embayments, streams, flood plains, 04001% or drainage under present  
or future climatological conditionftarbe shoicto present no  
unacceptable adverse impact on re05$110ry dectliotnce. 

.......................  ... .  ...  ........................... 
Consideration of the impact of sucW400iiiiiii'ist include evaluation  
of the impact on surface and subsurfAAtillties and on site  
access corridors during both the operatitiqW ... .4,se and the long-term  
isolation phase of the repository. 
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5.2.7.1 Surficial Hydrologic System 

The following subcriterion is the basis and requir0......':fr consider-
ation of the surface hydrology in the repository selection yr'' 

The repository site shall be located so that thieWficiWAi4,01og- 
........ 

ical system, both during anticipated climatic cydes and dol!t011g, 
extreme natural phenomena, will not cause unacceptable impact  
repository performance. 

C\I 

res 

ce•  5.2.7.1.1  ....  ... „ A141 hydrologic ...... e on or near 
the supradomal areas has enginetH*S' ................... . the dome evaluation pro-
cess. Understanding the locatiorOACimpa ................... alterations to the 
surface water environment may be (*OVA  toj403044i*ace conditions in or 
adjacent to a repository. An under§tAW4pg 4fStAi siMace water characteris-
tics is necessary to anticipate what*044A4Cral-caused alterations might 
have on the subsurface water environment 

The NRC 04.440lowing natuk ydrologic conditions as 

( 1 ) ...  is potk,411 for 

ry safety: potentially advep  

icant changes in hydrologic condi- 

" ••.....  ''''''''  

CD  •  ' 

CD 
Allims inch:  ............  ... gradient, pore water velocity, stora- 

mr.  .:11*.:Aie,tty., pg. *: ....... 	.... 	...... 	recharge, piezometric level , and 
K" it • . 

(2) The 

 

 ..  repository operations area is located where there 
.. yould b44004g.r'm and short-term adverse impacts associated 

the att.4064 and modification of the flood plains. (In 
: ft...  ExecutliieN-der 11988 discourages the siting of federal ............ 

' .  4.  ties in i'100-year flood plain.) 

(3) The.  reasonable potential for natural phenomena such as 
lane ties,  subsidence, or volcanic activity to create large-
scal#46poundments that may affect regional ground-water flow 

.  4iory will be located and designed so the changes in the ...  .  ....... 
above condkt304:that are predicted to occur will not unacceptably affect 
repository *romance over the long term. When a choice of conditions 
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between domes is being made, domes that exhibit a low potential 	. 4Wange are 
more favorable, other factors being equal. 

The above parameters can be changed by long-term ep..„ ..... 
leveling, and filling or emptying of natural or man-made ..... ..................r 
inadvertent or intentional). The significance of long-tIttOosttiCOCkiala-
cial loading (and unloading) is discussed - in Section 5.244: Impoi004, 
may affect the areal ground-water system, such as ground-water flow,A4 
tion, and hydraulic gradients. Such impoundments maxi,also affect areal 	... 
fields in the dome vicinity by changing pore water104ure at depth. EartipW 
quakes can be induced by or in association with 403Wrge impoundments. AC:j ." 
cording to the NRC staff support for the 10 CFR ARAtet  regulations, the 
presence of a large dam near a repository makela##'asseswnt and performance 
more complex in several ways. It complicato3Wdefinittiiktf natural ambi-
ent conditions. Second, in analyzing effecte-T't,the 1 .............. one must as-
sume for whatever reason the dam is removed:'S ....... ... ... ZI presence of a dam on 
a river today may imply that other dams may beli .. 	Vagain change ambient 
conditions. Fourth, the presence of the dam 	 i,possible presence of 

14)  other human activities, which can lead to many com6WAftyncertain scenarios 
P, 	 for long-term performance. Therefore, a site is prestiM0001Arsely affected 

if prior to decommissioning ther041A ... reasonable potentWEWthe repository 
ce 	area to be affected by natural qiiliOSOP.',tinppundments. The 'Olet regulation 

will make siting a repository ri . .. ... .. .........  AgL,from a significant CD . 	impoundment undesirable. 

Consideration of flooding mw..  .0ood p4t#WAVOtentially signifi-
cant to repository siting, operationZ ...... ... 	...... nce. -  Executive Order 11988 
discourages the siting of federal facft„ ..... L10 100-year flood plain. Flood 

CD 	 waters from dam failures  or excessive 0: ....... jjtion need to be prevented from 

pl 	 having unacceptable,4004#4n the reposY: 	This is accomplished by de- 
signing against fl***CAnd  streams, . '609i,:avoiding sites that are down-

c,  stream from exis.04405f ... 04intal future inOWCIments. Flood protection by 
design can be 400001ished'Vtilling low areas, raising the grade of the sur-

cD 	face facilitilOWO dikingAtOechanneling of potential flood waters. The 
placement ofl#W  tory shOW4400N4A1,.large part on the lateral extent at en repository ceft*: STO gr00.04030tice facilities needs to be such that 
the shaft openfA ........ " .... ' 	' 	ffii-etibifile maximum flood (PMF) level predicted 
for each dome. 

............ fa't : ill be in existence only during the opera-
tip*MA00010.#0,0 has .6010Asumed to be less than 100 years. The PMF 
rAbOiiiitt'filOACVxtreme phenomenon that might occur during the 
. 	p4SWOOMThe PMF Is defined as the most severe flood considered 

......... ... tonably possit4lkoccur. It is estimated from the probable maximum 
7*..,cipitation (PMP) - 2RWined as the reasonable maximization of the meteorolog- 

- :lactors that 4--..'Ote to produce a maximum storm. PMP is usually derived 

*The ti 	........ 	 . Crepository is open and waste can be emplaced or retrieved. 
This pert' . 	 to include the construction and backfilling (sealing) 
of the repoS'tOry. 
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by (1) taking the results of depth-areas-duration analyses of pre‘l ation in 
major storms that have or could have occurred in the area of illt*A4I, (2) 
adjusting them for maximum moisture charge and rate of moist000flow, and 
(3) enveloping the adjusted values for all storms to obtain4004007area-
duration curves of PMP. 	PMP is an extraordinary event, a... 	.......... ... . 
necessarily follow that it will occur when all other con#00ifs 	 e 
for maximizing the peak. ( 47 ,28)  During the operational pood 
changes in the surficial hydrologic system should not cause a detrime601. 
effect to the surface facility. 	 . . 

- - 

5.2.7.1.2 Level of Data  The informat4gcessary to evaluate 
surface hydrology for this decision step incl 

• Location of the domes with res 	 A01#fige areas in which 
they are located 

• Regional grOund-water basins and flow 
• • • • • 	• • • • • • 

• The proximity of domes to existing impound ... ... • 

The potential for m 	............  ``.:.ay.,  
occurring in the fut ..... 	....... 

•••••.. 

• Dome proximity to flood . '  As and: 	iwils. 
• • • • • • • 

• • • • • • • • • • • • • 

5.2.7.1.3 Datd_Acquisition 	... Local and regional hydrologic 
data are available . faloAACpublished and*OMplished literature. This liter-
ature is containe04030000Istate, and tg000e extent, local agency publi-
cations and recg.0.6Taiiiifk...:.4 . ademic and commercial sources. A comprehen-
sive list of ip.0010tion so* 	is included in the environmental and geologic 
area charactgeliktion repot' .  , - 2,13,2 0,21,29,30,31,32) 

. . 
5.2.7.  	, 	 fitAb  of Data`  :::The regional and area literature 

searches of surface xl919gy have been well coordinated and adequate data are 
available, as describ  .. *J7,.  : ,.r egional and area characterization reports. The 
dom e*htW*414„located  400§pect to their watersheds. Probable Maximum 
FloOt (P1 W104*have begOgtblished. Consideration of the feasibility of 
fgAtAt#ImpoundMOWpas been"Miiie. Preliminary estimates of the areal extent 

• e regional' 	- -water basins have been made. 

Tp
.. 4......ap hy 

 

folAft subcriterion is the basis and requirement for consider-
ation — ,' futures in the repository site selection process: 
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... ............ 
The site shall be located in an area where surface to  Whic  
features do not unacceptably affect repository o erat. 

Sites in which road and rail access routes encoOtirttOIR grades,  
sharp switchbacks, slope instability, or other .100041WANrces of  
hazard to incoming waste shipments should be *06d. 

5.2.7.2.1 Significance. This factor is strificant in siting' . 
clear waste repositories to prevent hazards during trOsportation of the  
through high-relief terrain to the repository. Additionally, although of leis 
significance, the complexity and cost of ... surface facilities can berepo$isp 
influenced by surface features. 

5.2.7.2.2 Level of Data. At the . "0„.. ... .... ..  . Hzation phase, it is 
adequate to know that areas of high topographftE .. .... jeither are not present 
or can be avoided by judicious placement of surf ......  # uctures and access 
corridors. 

,,  .  ... 
5.2.7.2.3 Data Acquisitiiid .  . Appropriate da- ta are publicly 

available7rom the topographic:At ... . , WIAP  r_ ... , . ,Oe USGS for the area around 
each of the candidate salt domei . .I0P (44 ..  . ...... are prepared by using ...... „:  ._ 

mapping and remote sensing surveY: ... tfliquet;'-,:1,-  . 	... 

5.2.7.2.4 Adequacy of Data :: slr rfg data are adequate to identify 
the location and magnitude of areas o  - 4felief terrain. 

Th s; . a3lowing s  Al ...... is the basis and requirement for consider- 
ation of meted pOlpgical. . ............ 	 te site selection process: 

The sitet . _  , . e located where meteorological phenomena can be  
. - .... 4scommodatedliAtgineering measures and can be shown to have no  
....Afttstatablet. ::. 4nreositorpyp•oeration . 

............ 

5.2..741Significance. The evaluation of such meteorological phe- 
omena as high wind*, floods, tornadoes, and heavy rainfall is important for 

impactO?icrepository operation and system performance in order that 
.. otential in  t:.-can be accommodated by engineering measures. 

Level  of Data. The information needed on meteorological 
phenometa 1.$ .1Niquency and intensity of tornadoes, severe thunderstorms with 
high winds, hgrricanes with intense winds and potential for flooding, and 
heavy rainfaiT. 
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.. 	
.. 

5.2.7.3.3 Data Acquisition Methods. The required dat ......... obtained 
from reviewing historical regional and area meteorological dagIG  'in the 
National Weather Service. 

	

5.2.7.3.4 Adequacy of Data. Required histort .. 	..... ,  
meteorological data, as described above, were obtained  obtained,"` ;̀itl zed,....... 
ported in the environmental area characterization reports. 30,31,3 

141:11 1,,. 

5.2.7.4 Industrial, Transportation, and Milita! 	ittallations  
.... 

The following subcriterion is the bAtt$And regOtrement for consider-
ation of industrial, transportation, and mggity installations  in the site 
selection process: 	 --,.".".._  

_.........". 

••••••-••••••••••••.  .............. 
••••••••••••••••••.••  ........_ ••••••••••••••• 	•••• 	.............. 

•••-••••............•  
............. 

•••••"  
........••••,•••  

.......... 
----.."---- 4, 	 -- 11,--------  

.. t , t11 1,.1111 

m 	 The site shall be located where present . . ... . jected effects from 
nearby industrial, transportation, and miltiAtit4stallations and  

cf,  operations can be accommodated by engineeriiitIltlfaigir ies and can be  
shown to have no unacc ... tablle impacts on reposititflOperations. 

C.)  ... ... 	.... 	 IR • 	/ 
''',1:1:1,. 	 .......... 
••••••"1...•11.. . 

............ ... .  
.. 

5.2.7.4.1 SignificancO* Jia 	 real risks to the facil- 
ity from the presence of hazardoW0AterialilliWOOTOsives, chemicals, or 
radioactive materials), flying ancrAlling okii#C:*Id hazardous activities 
are important. This information 	filed .....  accommodate, by engineering 
measures, any potential external risl6i;W„,.. 

5.2.7.411191000ata. The 	..........d to evaluate external risks 
are 	(1) locagtkklkif rie4009nstallationi 	manufacture or store hazardous 
materials arilL' *: ::.11debtit14......, quantity of the materials; (2) effluents from 
nearby inst4Ntgions thatE :7i cause some risk to the repository; (3) location 
of major at0044:,or 	.................. the study areas; (4) location of 
nearby milit40404W.--- ' '''. #4.0415ns, and targets; and (5) location of 
transportation fi...........  ' ... 	azardddriterials in the study areas. 

.. 	Da tat *.sition Methods. The required information was 
o to 	.. .1A4mbers org0Wrce maps, regional planning maps, Environmental 

,IlviictibriA0008fermits,Iiideral Aviation Administration maps and statis- . 

. 	S, the Depi—  .... " of Defense, and the Department of Transportation. 
.•••••••••••••••,... 
•••••••...........•••,. 
•••••••••-••••••".• 

5.2.7.4 
. 	anal ......... , ......... 

.. equacy of Data. Required data, as described above, were ...  
... Aind reported in the environmental area characterizatiog 
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. ,:ii•I::::::1: ,-  

........,_ 

:----- 
The following criterion is the basis for consideret ?Oti ; tfcfemography 

in the site selection process: 
 

The site shall he located to minimize the potential risk to'4,4 - " 
potential conflict with the population.  

5.2.8.1 Population Density/Urban Areas  

The following suhcriterion is the heOljndregiiiiiiient for consider-
ation  

..--__ 

 of population density and urban areae....... - e sit#1**tion process: 

The site shall be located in an area orlOW:: ' 4lation density and at 
a distance away from population concenT611.04d.urban areas. 

CD •  radiationexposure. - However ,404Wtory show that 

.. .64c  

5.2.8.1.1  Significanc  ,:gandard practice'W'site nuclear 
power plants in areas of lower #44000***10„the potential risk from 

accidental radionuclide releases WOO surq0500414131"very low. (10) 
Radionuclide releases below the sue4Ware e040 .00Ae low and far into 
the future when the population distriNttir 4000f he projected accurately. 
Thus, population distribution and den5169040 considered to be important 
factors in the current stage of the se401044rocess. This subcriterion is 
discussed primarily.:AW6009nd to expectiire#Oulations. 

The pragiOPI61010 regulationi.require that a repository be 
CD  located in an *WWith a 1\40opulation density and that the population dis- 

CD  trihution be rnVas to asiOWthat a radiological exposure of the population 
is within t4ettilts of WOONU41941culations have shown that an 

cr•  operating r e *040 ;  : w .tttWiaCkt*t44 meeting the limits of 10 CFR 20 for 
any population -000W* 066146& doses were predicted between 0.03 and 
0.003 percent of NikiiNgd,(15:11-291,33:3-9)  In reactor siting, prece- 
dence has  been estabii* ......  r using 500 people per square mile and below as a 
low„''  ''   •  :41ensity:: 

deter' Wthe distance the facility must be located away from popu-

it4tv: '''  
'  Ong most:10er nuclear facilities, 10 CFR 100.11( 25 ) 

AIAilon centers. 1SICregulation requires that individuals residing in a 
00,41rby population*Or, defined as 25,000 residents, not receive a total 
1W0041on dose to 00hole body in excess of 25 rem or to the thyroid in 
000* 300 rem , :?p'rom iodine exposure during the most severe upper limit 
ace -' ' 

. 
...  ..... 16ns in the Final  Environmental Impact Statement( 10 ) show 

that the 64.  ...  individual located on the edge of the exclusion area at 

5.2.8 DemograPhy.  
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the repository would receive a 70-year committed dose of 0.035 m.60i.tl'Ao the 
whole body, which is a factor of 700 thousand below the 10 CFRACTimits. 
Controlled areas surrounding the repository will be establishOCO - prevent 
adverse human actions that could affect the ability of the AgOist* 
engineered barriers to isolate the waste material from the 

 

environment. 

Dose calculations from accident and routine relea 
compared with natural background radiation doses to . ,  population, 

show Ufa. 
ulation, the' ''''' 

''
's. 

tial risk to he popul4tion from radiation exposur#4100mes 
insignificant 10,115,33   

The final consideration under the ur  ,::"oximityT4ybcriterion is the 
effect of a possible evacuation. Credible 4 000a1 reo.*Cfor an evacuation - .......... 
are difficult to postulate. However, the offi0#4nt sq046*.egulatory and pub-
lic interest groups for an evacuation for W14,10tr*Wdemands that this 
contingency be considered. The number of peop.ii w c be safely evacuated 
is a consideration. 

graphy:(1)thepopulationder  and (2) the 
5.2.8.1.2 1-evelo ofactorsareneedeC  O tvaluate demo- 

number of people residing withfiCf ..... .....  . „eters) of a potential site, 
which can be used for evaluatinC41„. -*4C10044gion and for comparing 
the domes. 

5.2.8.1.3 Data Acquisition   he location of towns and 
cities, cumulative population, and popU1t04 .... ...pdensity were obtained from maps, 
aerial photographs,4 - ' -  lished and uri  ';shed literature. 

5.2.8  1'  1  Data  Available demographic data are 
sufficient to** ermining4, ....... densities for this phase of study. 
Population 410* takenAllikritaW4S. Census are reported in the area 
characterizati0Of ortsWYci440.A1P' .  

5.2.8.2 Radioactive. 	ansportation Risk  

a14441pwing sub  ,A4Rt,ion is the basis and requirement for consider- _ ..:.: 
 . the site selection process: 

The site04C1 be located such that risk to the population from  
transports 0 of radioactive wastes and from repository operation  

..  . 

*A mil I.,  Tis one thousandth of a rem (roentgen equivalent in man). 
The radii0WOose equivalence in rems is numerically equal to the absorbed 
dose in rad0061tiplied by the quality factor, the distribution factor, and 
any other necessary modifying factors. 
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,, 
can be reduced below acceptable levels to the extent rea.0

.40 ly  
achievable. 

"To the extent reasonably achievable" implies an 	. ..... .. must be 
made that takes". . . into account the state of technology ..... ..... 	...... 	...... omics 
of improvements in relation to benefits to the public ha4tWand .s  ..... - .. d 
other societal and socio-economic consideration. . ." clo.crR 20.344: 

5.2.8.2.1 Significance.  Dose commitment . . oiffie population from qmegfil : 
year's shipment of spent fuel from existing andphiWid reactors to a reposi 
tory located in a particular region is a fact(mlbit can be. used to compare 
transportation risks among the domes. The c#00ted poptAtion dose commit-
ments from spent fuel shipments can be compillftWth baa.   ..... nd radiation dose 
to the population to determine the signifi 6000kh.Off .. k. 

The greatest risk in transportation invly ,... cidents. Accident 
scenario analyses will be done on a site-specific' .... .. ............. the location phase. 

..  ...... 
en 	 5.2.8.2.2 Level of Dat 	 populati&C se commitments 

from spent fuel shipments, the*04.103WArmation is needA: (1) the most 
CD. 	probable rail and truck transpo440WKW.W4Wcprresponding distances from 

all existing and planned reactors, tin tii*4400toterest; (2) the 
number of shipments planned per yeiWil*d ( 3 ) tWA00010ion densities along 
the routes. These data are used inIOlOnctIOW644 :WaW . assumed travel time 
and the Department of Transportation 	 .....   ...  for the shipping cask to 

C)  calculate dose commitment to the populaiff ..... 

The data required for these 
calculations were 	inedi,, :r011 maps and -Tifterature search. Transportation 
routes and distakis were dOtilned from Oak Ridge National Laboratory. Popu-
lation densitlgs 'were estiitt4iii#;::g :.i .n .q U.S. Bureau of the Census and Rand 
McNally data

.
,  

5.2.8.2.4 444 of Data 	Available data were used to estimate 
dose qaMIDI Npts to 661400:Won  from the transportation of nuclear waste 
and Ank .g4wkidgcrgd suff1810c.fgr this phase. This calculation is sufficient 
foi tetiii#ititt # signif140e of transportation risk and for comparing the 

, . 

: 5.2.9 Environmental Protection  

f0.1100g criterion is the basis for consideration of the envi-... 
selection process: 

The site shall be located with due consideration to: potential envi-
ronmental impacts; air, water, and land use; and ambient environmental  
conditions. 

CI% 
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5.2.9.1 Environmental Impact  

The following subcriterion is the basis and require 
ation of environmental impact in the site selection process 

r consider- 

The site shall be located with due consideratiOiWpotentlitgTlii,. 
environmental impacts. 

The evaluation of such impacts will inclu44145sessment of air,  
water, Tand, aesthetic, ecological, notsiiiesource, and historical  
factors appropriate to repository conspiplon, operation, and  
isolation. 

5.2.q.1.1 Significance.  The exis  .............. or endangered 
species, unique sensitive habitats, wetlands, .  ..... .-.11* scenic rivers is 
the important factor for this subcriterion. Thei*O4ailf a repository on any 
of these areas could be significant. Therefore, tt4t04fim should be avoided 
where possible. The overall impact on the terrestriaT4WAgatic habitats is 
also of consideration. AssessmegMg ., noise and aesthet1OUttrs will be 
considered in the location placgak,: . ...  Ation of air quA**9 and historical 
factors is in the next section.' .* *M  

••••• ••••• 
••• 

5.2.9.1.2 Level of Data.  , ......... .. 1 1  existence of any sen- 
sitive habitats, wetlands, and wild OCUenAtWiers; (2) the potential for 
threatened or endangered species; and" ,tg*OVacterization of the existing 
terrestrial and aquatic .  ... habitats are re .. . . — . during the area characterization 

#1 phase in order to s:: -  ations. 
• 

•• .... 

5.2.944*11.  Data Aotatition Methods .'.1''  A literature search was used to 
determine the4ktitence of ; ;  and wild and scenic rivers, and to .  ... 

 .. 
characterizCW$gxistinvrilmtrAtt044.aquatic habitats. A literature 
search and calt#44Aitf#W00 -06COre used to determine the potential 
for threatened *A1****  sensitive habitats. If evidence of 
possible threatenkIkWangered species is found, field confirmation is 
required. ..... Further fii**Migion of a sensitive habitat would be required 
durtA  ....  phd ,  ...... 1111g%.  

••••••• 

li..,, ... ..'iJblished lite 00014  state experts, and site confirmation are adequate for 
.. . 

5.2. 	'''' . Adequacy of Data.  The data obtained from published and .. ,,  ..,  

T:g ....... grmining the ed*Wce of any sensitive and unique areas and for character- 

 

"'. .:': `:'.T;  existinChiOitats. This information is reported in the area 
'0404terization ......... s.(30,31,32) ......  ....  ... 

 

....  ....  .....  

, and Land Use Conflicts 

The*41owing 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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The site shall be located to reduce the likelihood or •aitti - uence of 
.14 

air, water, and land use conflicts. 	 .Tr 
 

The consideration of air, water, and land use mu40 .4. . e both  
.surface use, subsurface use and resource deniar4Ctii,641x reg-
ulated by local, state, and federal legislating ... JturPetitl 	Isla- 
tion and executive orders to be addressed inci s e:  

National Environmental Policy Act of 69  

The Wilderness Act of 1964  
The Wild-and-Scenic Rivers Act of  
Wildlife Preservation Act of 19  

Endangered Species Act of 1514'' 
National Wildlife Refuge Act o 

National Park Service Lands  

National Historic Preservation 

National Heritage .. .1109r401 ,,_ 
Noise Control ActsT040,0  ... 

............................ 

................................ 
	 . 

............... 

Pr*i6iiiiWOOtlands, Exeafiie Order 11990, 1977  
PAi"or Un4Oarmlands 	101(b)4. 

COiitileration ttAterld by these and otherapplicable acts L  

 

.  . 
-• , - 

or404%tr  .. 	nclude evaluation of mitigating mea- 
surWt,IMAA be un•&taken to allow repository construction and  
operatitti 	- h miti atin•measures mi •ht includ- removal or ex- 

loitatiohq-  *lodes covered 	 location of 
sitory st' 1_Alttls stems to avoid such artic es. 	va uation of 

Sitface 	rescittitaiwill  include assessment of the impact of t e  
MiAlf mineral; eothermal energy, water, or petroleum resources  
'tfttlIfthaeolo•ical value of the site. Consideration will be  

iven't 	:ether or not t ese resources  or artic es 	o va ue can be 
exploited* removed to allow siting. 

.•••• 

5 .2.9.4 	Significance. Lands legally dedicated to uses that are 
incom00 . T  . _  410 repository should be avoided, unless appropriate changes 
or exce0M4t-Wthe laws are enacted. This includes such land uses as na-
tional parf4AyStems and wilderness areas. Other types of land uses--such as 
parklands, mbliiiments, scenic views, agricultural uses, existing structures, 

• 
• 
• 
• 
• 
• 
I 
• 
• 
I 
• 
• 
• 
I 
• 
• 
I 

Resource 04#1 .c 	 1976.  
Clean Air Act, Amend**7  7PIMMW 

Clean Water Act, Amender i`;:3.,  
The Land Policy and Mandii0i0it of 1976  

FloosijOktplagement, Exe' 	a Order 11988 

. .. .. .......... . ... 	• 	. . ........ 
............................................... 
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and cultural places--should also be considered even if they are 04otected 
by law. In some cases, such as historical or archaeological si it.*Whe leg-
ally dedicated lands in an area are so small that they are mqW ''' fropriately 
considered in the location phase. 

Considerations that are environmentally sensit4e 	 and 
scenic rivets and wetlands (water uses) and endangered 04)les, werei'00-40 
previously under the environmental impact subcriterion. 

Ambient air quality is an important factor: 	selecting locations 

Class I area can create air quality licensing,00$0ms anCrRquire nonstandard 

. 

anddeterminationof .. nonattainment"areas." 	 facility near a 
Lio n 	"Class I" area0iV ''' 

construction techniques if the atmospheric emfAiltens fro0340ttruction intrude 
into the Class I area in significantly meast0WamougtWSiting a new fa-
cility in a nonattainment area can also creitC0040#4ir quality licensing 
problems; such problems could even preclude cciii0400C 

CD 	have shown that an operating rePO:0000M ' have no troubtillifieeting the 

1 CV 	 The proposed 10 CFR 60 regulations( 7 ) recluT*-  ....... a repository 
site possess meteorological characteristics to assure .* ''''''' ".1rodiological 
exposure of the population is wi*Wlimits of 10 CFR 20TLfIlitalculations 

limits of 10 CFR 20 under any mo:: ' 101: '''''  jtions.( 15 , 33 ) 
0 

5.2.9.2.2 Level of Data.  	 ent1:: 	.... 	and adjacent to the 

characterization phase in order to sele Lions. 

'''' : '' . . 7111:1,11., 

incom-
patible with a repository, are req:4150WAfflentified during the area 
p roposed 	 uses that are incom- 

The data..44404AC*termine potei 1  ' , siting problems caused by am-
bient air quali 	'  ' ' Wit '6 '' '':Wkile the locati4*of Class I and nonattainment .  , 
areas. The me. 	ogical ' ' 	• needed are mficing heights and wind speeds. 

 

- :  ' ::: 

tial land use confV—v*0 literature search was performed to identify 
Class Un0... ndnattai ..... - :11  teas and obtain meteorological data in the area of 

and literature, AL. ''''''' .„ ' 4's with state` experts were used to determine poten-

inter. ...... 

5.i : 	tA4iiiiiiiiiiiiWods.  A search of maps, photographs, 

...., 

'''111.1, 1,,. 

	

•••...• 

	
-  - 

11::111: -  - . 

.. 
gVftlass I means iiiiltancreases in baseline air quality with respect to ambient 

MEI,y1fur dioxide 040ticulate matter must be restricted to very low percen- 
s of the cort*Onding National Ambient Air Quality Standards (NAAQS). 

.. Aipmen40,Cis an area judged by the Environmental Protection Agency 
.......... , .. 4# 	or better than the primary or secondary NAAQS. 

.r4 ttls limit levels of air quality the EPA judges necessary to 
protect**Iblic health, while secondarY standards restrict levels of air 
quality ja0d necessary to protect the public welfare from any known or 
anticipated adverse effects of a pollutant. 

O 

CD 

rr 
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'' re   sufficient 
,#"  

hand a 

5.2.9.2.4 Adequacy of Data. The data obtained from . 
graphs, published and unpublished literature, and state exper: .  
for determining current and planned land uses in the area  
phase. All Class I areas and nonattainment areas were 
history of the meteorological data was obtained. 

5.2.9.3 Normal and Extreme Environmental Conditions  

The following subcriterion is the basis.00equirement for conifiti 
ation of normal and extreme environmental condi0 ''''  `in the site selection 'W 
process: 

The site shall be located with d404idera0tAo normal and  
extreme 	environmental conditions.' %** 

5.2.9.3.1 Significance. The evaluatt 	 ' jtems as high winds, 
tornadoes, rainfall, flooding, and normal meteorologt60400itions must be 
included to ensure that environpiptti .. impacts that would 	from construc- 
tion runoff, spoil-pile erosi0040C0Iff. .. repository-relaUd activities are 
mitigated or eliminated to th .k*k*t**ttOge. 

......... 
5.2.9.3.2 Level of Data''jg ... 	 on extreme environ- 

mental conditions is frequency and .10010VJOrtornidoes, severe thunder-
storms with high winds, hurricanes, 1400WAiiii heavy rainfall. The normal 
meteorological data needed are mixing ''#.. and wind speeds. 

•• ••• •• • ••• 

	

5.2.9 	a 	lsition Methimiii The required data are obtained 

	

from reviewin 	 .aka meteorologictl data from the National Weather 
Service. 

5.2. 	lAiicy o 	t 	All required historical-meteorological 
data werg obtaine 	..... '''''''''' in the environmental area characterization 
reports, 30,31,32) 	.. . 

5.2 1 Social /Economic Impact 

The fait::  .... criterion is the basis for consideration of social, 
tical, and e ........... lc factors in the site selection process: 

... 
The rgiftWory shall be sited with due consideration to social, po-

liti 	'Od egianOmic impacts on communities affected by the repository. 
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5.2.10.1 Social/Economic Impacts  

The following subcriterion is the basis and requir ....... for consider-
ation of socioeconomic impacts in the site selection proce 

The re ositor site shall be located so that iic' lii 	:limo- 
nomic and political impacts resulting from repository conSttgaja... 
and operation can be managed by mitigation:and/or compensatioh." 

on housing  markets and communi  .:14iiiili.ices ticAscal burden on the  

.:„........„.....„ 
strategies.  

	

...— c 	

::(:),.1..,,, 
Social and economic impacts include.iliiiii I:Positive and negative ef- 
fects on individuals, communities001istitutions, such as : the  
influx of new workers into a town,:* :140effect011opulation g rowth  

local government, the impacts onAo.y0001100.pOrocesses, and changes  
idLLsepter•rinlat is.Someimitr%ritk#h for which compensa- 

tion or mitigation may be necessary.  
V 

on 	 5.2.10.1.1 SignificanThe  size of the loe04401ation and the 
proximity to an urban center apolMOOttpit . in determininglOOntial settlement 

CD 	patterns. of in-migrants. Lab6tA0000000AWdirectly related to pressures 
on community facilities and semi *.*,.. 	.... .... - 	Allty of appropriately 
skilled labor in sufficient quarit*T4nd  WT  	. ,..:#0040prg distance has impli- 
cations for labor migration and con ... tent 	 .. 	..... community services. If 
the skilled labor necessary for reiiiiry ..404WuctiOn and operation can be 

CD 

	

	drawn primarily from the region and iiioft4towb centers rather than from out- 
side this area, there will be fewer det4.060G0 the local community. A large P, 	increase in poPulOt011IkOwth  could strAl#40e local infrastructure and lead 

cp 	to inadequate ser.1140*housing 
..... 

CD 	 A su*Cincrea06100he need for l ocal wholesale and retail goods 
... 

for constructAWOurposes4 ................ in localized shortages and price 
rt. 	increases...A*%, ....... 

Res ide...  ... erieAtitereases in personal cost of living. Cou-
pled with possi6r ...... ...... differentials between skilled in-migrants and the 
local population, f4.40CA, difficulties may arise for long-term residents on 
fi)SeCtitai**. 

. 
import 	trade-off to consider. Proximity to urban 

45*tOs may pra. t#41:skil led labor force for the repository and necessary ser- 
Niiices for workers their families. At the same time, however, the intens-
5*), of land use ''''''''''''''' density may conflict with the desirability of 
%040mizing the nOtWof people in the vicinity of the site Thus, the local 

.- j,*000conomic andWltical concerns become a trade-off with the concern for ......  
. 	_ . 	... 	.... .. ters. Since all the sites under consideration are within 

a 50V . 	... .. A44Tometer) commuting range from an urban center, those sites 
which - lat 	. ... .Ge the needs of nearby population centers and the repository 
community 	. 1)e the more desirable. 
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..  ,, 
Local land use considerations are also important in theA(teselec- 

tion process. Existing land use (e.g., agricultural, recreatioAitO:esiden-
tial), local zoning restrictions, and land use plans may he afiti*Od by the 
placement of a repository. The political and legal ramificaO*Igg land use 
conflict will he experienced in varying degrees among site.0440A04idera-
tion for intense evaluation. 

5.2.10.1.2 Level of Data.  An assessment of, local and regionif04S, 
Population density of potential site communities is ilitipired to project 
population increase and socioeconomic effects. WO.O.EtAte differentials bas40gP 
on local income and project-labor wage rates arg.410'needed. Finally, 
information concerning local zoning regulationkWland 4Ag., plans is 
required.  •••••••••__. • 

••••••••••••••••••...  ............_. 
''''...................... 

5.2.10.1.3  Data Acquisition Methods.   .. ......... .... ........... acquired by 
searching literature, such as regional planning tlitiiimfts, and by contacting 
relevant state and regional agencies. Most informaftiki4111 be secondary- 

Ul  level data that have already been compiled by federaiA. —  and county 
agencies. 

. 	
,777,  ..... .. 

socioeconomic impact assessment.(A9A!,Y4 321.NOW40001e,:a on 

CC  Draft environmental c 000004.f .... 47eports on t he Texas, 
Mississippi, and  for a 

population density and proximity 060ip cent4046:00.Wpotential site 
community are provided. UnemploymerittAXes,4000ymeni by category (occupa- 
tion), and per capita income are presii**44i6Och county within the three 
study areas. These figures--supplemen*WOnsus data, information from 

CD 

	

	federal, state, andJAWAgencies, and  ilitAisits--will be useful in 
assessing the neechN",'ll#Afikant workers . Wil.V4.:pr projecting the impact on 

F,07 

 

 local communitieWPO#6 .... .. .. 00 on per capftOncome and the percentage of 
persons below 000everty  fiewill be usef6rin assessing potential wage rate CD 	..... . 

CD 

es,  
ThaUAlinvirAt;efiatement( 10 ) forecasts the total 

di f ferenti al s..4:Z§:i" 

number of worketC40.04WOrihtistrittruction and operation phases of a 
repository. This`` #004fion is provided on a regional level, as is project-
induced (secondary) '4061#5ffight. Socioeconomic data from other large-scale 
enerwt044*project§lIiitt* useful in assessing expected and actual 
eff0WAtiti.005ed poptiT4A4Con the local community. ........  ................  ..  ............. 

-' — 
.....; ..1 . :-  5.2.10.1.14de uac of Data  Regional population data, population 

••••••............ 

04epsities, oca -;. ......11se p ans, an wage rate differentials are available and 

--............ •••._..... 

.:.4.0equate for 6"" ... ' .. ative purposes during this phase. ... 
..,....„  . 

........._ •••••••_-_, 
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5.2.10.2 Transportation, Access, and Utility* 

The following subcriterion is the basis and require 	 .. ,:,,P,„consider- 
ation of transportation requirements in the site selection  

. The site shall be located so that ade uate access and utilit 
ability required for the repository either exists or can be prov IL.  
without unacceptable impact on affected cOMOlties. 

The movement of construction equipmentupplies, and of waste to  
the repository during operation, can.: fige burd01$ on highway and  
rail systems. Both systems need tQlOdequatCfiliqtarry these  
loads or ma need to be u radeeWtOrrent,di .......... is not ade-
quate. Utility services must have'l  C5APIgitto  expand to meet  
the demands of growth. 

5.2.10.2.1 Significance. Transportation fg4U  .gs and the avail- 
NT 

 

 ability of utility services within the region are an iiii00004consideration 
when planning for the mitigation  AkAtPrse socioeconomid400#0s. Facets of 

cc 

 

 transportation such as comparat10410064gOdent risks, putec perception, 
and increased public use must W00.0600#4ce . site construction. Ship- 

CD 	ping distance on a regional basiS40* ... 4144014Nell_population density 
(urban proximity) are the primary 40AUerati66**00060d with transporta-
tion. Existing highway, rail, and W#OktransAtOtiOkfacilities are differ-
entiating factors. The movement of eigftyctOCAuipMent and supplies and 
the increased use during repository opiOltIOW0i create burdens on highways, 

O 

	

	railways, and waterways. . These systems*WO he adequate to carry the 
anticipated loads or...:AiE*mpgraded if ir10000te. Utilities must have the 

PD 	capacity to provid0401404ch as electe1416 water, and, in some cases, 
natural gas to mg44tie ......... of growth. 14tation of a repository may af-
fect the costs 01 ttribuffrihese services - ' if new distribution systems are 

CD 	required. 

5.2.10. Fiji 
	

Data 	.curate and comprehensive data are 
needed concerning h4-.  ................ and water systems. Distances from the 
potentiAl ... repository . tg011011prbanized areas and the quality of the transpor-
tat104#044re the .............................. At this phase, data are needed 
oRA$0640**Aary higN4Oprail carriers, and waterway facilities and 
cA00411figt*Otmation i • tIeded on the availability of utilities in 
re  to pof66 .. ' .. 

.:::•:•:::: 	. ..',:•::1•, *i•I:, 
. .1,t,...,  . .......... 

..  
*tW-    , :,..::::NWTS Piftiiia for the Geologic Disposal of Nuclear Waste: Site-
QualiAtAti*..:011#ila DOE/NWTS-33(2) -] contains a subcriterion that states 
that th&gi^,0000tOry site shall avoid conflicts with the existing legal 
requiremeAkj.40The accepted by the established processes of affected govern-
ments. ThiSIeoposed subcriterion will be appropriately applied during the 
decision process, which will follow the issuance of this report. 



0 
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5.2.10.2.3 Data Acquisition Methods.  Necessary data.icquired 
from maps, aerial photographs, utility and transportation oft4t0s, ONWI 
subcontractors' reports( 29,30,31,32 ) and other literature 

5.2.10.2.4 Adequacy Data The necessary dati4ii avaiIiare 
adequate for comparative purposes during this phase. 	'.".:,' 	'''1:11 

 •:::::11,. 
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6.0 EVALUATION OF DOMES 

In this section, the salt domes are evaluated to 	... .. 
locations. The evaluation examines the relative favorablepi ... ... . k  
acceptable chime with regard to the differentiable 	 '''''''the 
relative importance of these differences. 

6.1 SALT DOME CONSIDERATIONS 

The salt dome evaluation results in t 	tommend4Oon for further 
investigation of four Gulf Coast salt domes:A ' -ion anecyliess Creek in 
Mississippi, Oakwood in Texas, and Vacherief...... ,  .... A5 1 44 .... 	dome, Palestine 
in Texas, was eliminated earlier due to a 	..... . 	flaw (see Section 
6.1.2). Lampton dome in Mississippi, Rayburn's' ... 	 and Keechi 
dome in Texas are assessed as not acceptable 	

... .. 
 .Decause of 

inadequacy in meeting site geometry requirements. 

_ 6.1.1 4, c 	* Criteria 

An evaluation of the data 	ection 5.. ..440d that Gulf Coast 
salt domes under consideration couleikillffer*Oit* applying the site 
performance criteria. These criterial** ............. weights of significance 

cn  in the siting process, as analyzed in *C0004A. In Section 6.0 these 
criteria and subcriterl.A.Ara applied to ***Iiir each dome in the same 
numbering format asAkI#Olor 5.0. For 400ge, the evaluation of each dome 

C7 	with respect to t**01.4014$t  rock subOtt*tion is numbered 6.2.1.1, and 
that subcriteriorif --*YStat'e .. ...... 	its significance analyzed in Section 5.2.1.1. 

CD 

ets 6a*ItinitaitAtiOn of Safety  

Of the do' . ... 	characterization phase, one was 
dropped ........... failed44444 . site performance criteria. During the area 
phas,OCtO#Olgating thi6014Wcandidate domes, data indicated that 
Pa: 10****` 	is .. 114011table for use as a repository. The data 
00000ThissollitiOW:g  the doM6YAlue to salt brining operations, which have now 

... 'Jed. The sub410 cavities created by these operations have caused 
A0Ohificant colla04450served at the surface. For example, the most recent 
S*T114,pse, in 1972,**red 36 feet (11 meters) in diameter, while earlier 
. " .... : .... ?:Ttnged from 273005 feet (about 8 to 32 meecs) in diameter with some 

.... 	
... 

	

excess:, 	feet (5 meters) in depth.k 1 ) 

 

.. ... „ ..  the Texas Bureau of Economic Geology( 2 ) describes the 
brining 6 ....... ''' '''' 	follows: 

•••• ••-. 1.1 : 11.c.• 
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"A critical problem for Palestine dome is potential subs:406'e from 
the abandoned brine operations over the dome. The Pa10004 ' Salt and 
Coal Company produced brine from at least 15 brine wed:} from 1904 to 
1930. Saline brine water from beneath the caprock4004$0*. the salt 
was allowed to drain into dome salt cavities, bec ''  ' 	 and 
then (was) pumped out... Well depth ranged fro;C ....... :/feeC 
meters] to a maximum of 500 feet [150 meters].. .  . 

It is highly probable that the brine operatlons may have alter 	. 
hydrology and increased the rate of salt solution at `destine dome. The . 60WW :  
lapses that have already taken place may have crotiCfathways for water to 
circulate between the caprock and the salt. Such 	of water could 
result in additional dissolution and future cqk ..... T .... of tACstrata overlying 
the dome. Due to this condition, the follow* '''' 'b Si  t concerns 
related to safety arise: 

(1) Can there be assurance that the no04001Will maintain its 
integrity through a period of 	 ' or more? 

(2) Can surface structures for the repository''.. ' _ ..... structed with 
assurance that no 0:0i 4flcant subsidence wii1*40r due to the 
possible collapse: -  ... 	" .maderlying their fOhdations? 

Of these concerns, the 	" 	''''''' 	-talc Geology report 
concludes: • 

"There are serious doubts ab ility of Palestine salt 
dome for a repository to isolitiOWW waste because of the aban-
doned salt bring operations. TOD6000om geographic and spatial 
occurrence,04005e sinks ov09M4Cdome may prevent safe construc-
tion of t:.*****.surface inSiOlipons for a repository. The 
dissolu0Oge ''' iiTtlOween the ca040 and dome may permit increased 
ratesACOlt disiON-ion long into future geologic time 

He 	is   	Afgan that this type of dissolutioning 
..••••,..•••••• 

maybeallajo .M1P4 '' 	 :ainical criteria (10 CFR 60), NRC 
defines evidence.0610141itionin4 '' 	potentially adverse natural geologic 
condition. The coN .. '''''' that have occurred at this dome provide indications 
of the Ktgntial advd i` .iwf.iwfrirdition addressed in the NRC criteria. 

Ammk"„:,: 44.0n ;(1;6 1:,tcussed in Section 3.2 of this report includes 
Ai*aptebtan'cC011knationrWa site being investigated if a condition is 

''tified whie100Wcompromise the long-term stability of the host rock or '' 
hydrologic chk: *istics around the dome cannot be assured. For this ''' 	
n, Palestine ' ''''' 'Ihas been excluded from further consideration as a 

''''' 	 '' 	site. 

'' :Oder* 'tfipf's of the appropriate information did not reveal any un-
acceptWOWOOditions at the other seven domes. Hence, Cypress Creek, 
Richton Viacherie, Rayburn's, Oakwood, and Keechi domes were consid-
ered potenti 

,4V,:lOtations for further evaluation during area characterization 
studies.  
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.  _  . 

.  ....... 
6.2 CONSIDERATION OF CRITERIA  

6.2.1 Site Geometry  

6.2.1.1 Depth to Host Rock  _. .."..."...7 .. 
....-...-...- 

:::4...1.....11...1 . 
.11. - 1.-- •..*: .. .... 

••••,.....„ 

Depth to host rock, which is a differentiating and eliminaifgg ..--1„ 

••••  -  .......••• •••••.,•..,..„••••  ,......, -  ....,..„..,•:•.:••• 

factor, considers the vulnerability of the host rock (salt dome)o e*Oititt ., . 
totheenvironment.Suchevosurecouldoccurdue O removal of 	

. 

...  •••  •  ....  ..... 

strata by major climatic changes or meteor impacti.  

tt  :: .... 

the  

---  --, 

Under extreme conditions associated with glacial activity, the tops 
of Rayburn's dome in Louisiana and Keechi in uxit could..hi exposed as a re-
sult of overburden removal. Because of the -Youlfierabiljtiof these domes to 
the above natural effects, it is recommendetthat hey be eliminated from 
further consideration and not continue as candidate reWitory sites at this 

P, 
 

time Other domes are not affected by considerett*Gf • these extreme climatic 
changes or by consideration of moderate-sized mete  .00  and are consid- 

un  ered acceptable for this factor. 

cv 

erosion and inundation scenarios..:. -,..:.-  

•_•••••••••••• 
,  ...  

. 
C,  Status. Table 6-1 prekle::  '' :. ' .. :,thererflainingsevendomes under 

. 241010., gcnsiderationand potential ........... 

...F.-::::H:::--  
•,,,,,,..........„:„:„,....„„„..... 

VD  meteorite. Keechi .10910** breached if9#0fing of sea level occurred during 

----,......„ ....--..,....„ 
The table indicates that cr: .: .   pttl*.. . 'erotftin potential are quite 

CD  variable. Of the seven domes i nvestf#44 .4oul d be breached either 
by erosion of the land above and arow lipact of a moderate size 

a major coaciatiorOAC**,ior streams' ...... ,:..regraded to the new sea level. 
CD 

cl 

CY% 
The OfaulAss  hqs:t rOpk ., .. which considers the adequacy of the 

host rock for cOnW4Stfoi  replisltory with an adequate buffer zone, is 
not a differentiatIngOOtor. All domes by definition exceed the 800-foot 
(244-meter) buffer  ..  vertical host-rock thickness. The 800-foot 
(244-meter} 4yffer is tiolrAll technical conservatism, standard mining 
pracMe, 00:practice adaptelt to European waste management programs, and 
cr  4  used is:.the Strategl;:fieserve Program. The salt stock is essen- , 
Ili 1y uhlimftel vOrtically, -With depth to the Louann salt layer as much as 
,000 to 30,00  .444r  (4,572 to 9,144 meters) below the surface. The require- 

ment selected is fpr the repository to be located from 1,000 to 3,000 feet 
005 to 914 meter ss` 	law surface grade, and this can be accomplished for all 

..  domes have adequate vertical thickness (see Table 6-2), 
although  .... ttical and lateral thickness at Lampton (and Palestine) can 
only be estf00d, based on generalized geophysical data and geological 
deduction. 

study regiaT5  the depth of tf* -: 

6.2.1.2 Thicknest of Host : tjaii 



TABLE 6-1. DEPTH OF HOST ROCK CONSIDERATIONS 

(See Appendix B for metric conversion) 

Minimum•• 
Depth from 
Surface to 

Top of Sait(ft) 

.... 	•• 	... ....... 

Elevati*VI:s..11111: ,  

	

Range (ft)• 	 Elevation 	.... 

	

Dome 	 Structure:Co./A.111E 

	

Surface Within.;: 	 ' 

of Suprad 	
' '' ''''' ''''''''''''''''''''' 	

' 

' 	 ''  

............. ................... 
811  

.111111111:1.1.1.1! 	_ 

	

Oakwood 	 300-500' 
•-• 

340-480 Keechi 

	

Vacherie 
	

180-320 

180-300 Rayburn's 

160-290 Richton 

190-370 Lampton 

180-270 Cypress Creek 

Scenario '2 
Lowering of 

Sea Level 

Possible 	 Possible 
Inundation 	 Inundation 	Regarded Erosion••• 

From 270 ft Sea 	From 360 ft Sea 	Overburden Thickness 
Level Rise 	 Level Rise 	 Remaining (ft) 

Adequate 

None, breached 

Adequate 	 ry 
N.) 

None, breached 

Adequate 

Adequate 

Adequate 

Scenario 1 
Melting of 
Ice Sheets 

None 

None 

Partial 

Partial 

.................. 

l4ipbf[to the top of saltbei jirse the locations of thes0tYlliUefi ents are not 

"* Landward leveling considered to be not credible. Erosion limits utilized are 275 feet for domes in Misslisippi, 425 feet for domes in Texas, and 525 feet 	 "tugs. 
•.: ... : ...... 

• 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. 
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TABLE 6-2. VERTICAL THICKNESS OF DOMES 
(See Appendix B for metric conversion) 

 

Host Rock   ,, 
Vertical 

Dome 
 

Thickness*  Deptn'ttlE. 

Oakwood 1,780 
Keechi 2,260 
Cypress Creek 1,020 
Richton 1,050 
Lampton 850 
Vacherie 1,000 
Rayburn' s 1,750 

2,800 
2,700 
2,400 
1,900 
2,500 
2,600 
2,000 

*From probable repository depth t..othe bottom of  feet. 
**Depth from surface level in flAk ... 1::n141.4gry horizon oppOtite a confining 

layer. This depth may change40*##OMPAA,,establish  more definitive 
physical and engineering depth  .  '''''' 

6.2.1.3 Lateral Extent of Host Rock  

The lateral extent of host  ....._ Cfi is a differentiating factor, 
considers the adec1 1140.00g. . areal extent .  he domes under investigation to 
accommodate the r00$0 0,1(06itigings and pr .   . an adequate buffer zone sur- 
rounding it  The referenee;.eOpsitory worki4i area is 1,500 net acres (600 
hectares). Tivf.4.:01 contafCM000 MTU of spent fuel at a thermal loading of 
60 KW/acre, wiVa l ii minimumWfgr_zone of 800 feet (245 meters). 

RayloCir  ...s are too small to meet the refer- 
..... 

ence repository . ifif.4071.0'efo re , Wit recommended that they be eliminated 
from further considtr .. 

.. 	 .. 	. 	. 1... Creek,  .. and Vacherie provide buffer zones of 1,680, 
1, 

 

 ..  350 meters), respectively, for the 

fitial domes.— .- ispurpose ■Oth acceptable ratings for this factor. 

....  ....  ....... 
reer4nce re0Ort*t . vvorkir erefore, they remain on the list of 

Richton  , ... ±5t favorable, because the largest buffer zone [2,900 
.  . 85 meters)14041d be realized by placing the reference repository in a 
cOlcOtriC config00.4tlon in this dome. This dome also provides the flexi-
bilf - of lacemOtkpf the repository workings, accommodating a reduction in 
the t  .  ' ..  7   - or avoiding gas or brine pocket areas that may have been 
too sme . 
 

tected before repository development. 

Status.  Table 6-3 evaluates dome sizes on a 1,500-acre (600-hectare) 
(75,000 MTU at 60 KW/acre) repository. 



Net Acreage 
Available at 

Dome  Repository  Depth* 

Buffer 
Zone 

(Feet)  

Richton 
Cy press Creek 
Oakwood 
Vacherie 
Rayburn's 
Keechi 
Lampton 

3,760 (1) 
2,130 (1) 
1,940 (3) 
1,760 (2) 
924 (2) 
990 (1) 
500** 

800 
800 
800 
800 
800 
800 
800 

6.2.2.1 Geohydrolog ic Regime/Flow 
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TABLE 6-3. EVALUATION OF DOME SIZES 
(See Appendix B for metric conversion) 

 

   

MTU 

 

Accommodated ,  r , Prov ,, ' , ti  ,, 
with 800' buffer  75,000 .   

 

188,;(410;$.  ,,  2,900 

1 94i: ,, 1,680 
1,400 
1,150 
None 
None 
None 

, 	 ',000 
42100,500.11i ,,  

Available dome area minus 800-foot buffer zone. 
** See discussion on accuracy  of data in Section 5.  
(1) + 10%: supported by  hi gh resolution seismic, qravi ,,,, ""j§111 ,  
(2) 10%: supported by purchW.  ,, >t  cete,. seismic, gravi 
(3) + 30%: supported by  purchA —   (# AOsmic and gravity  

6.2.  Ge011ydrol  

T4 C. ''''' *:..pnal an9( . 
.. 

......... .:„. .. :. ...... .xpoRd-water flow re g imes were evaluated 
from the result'; ..... :4Ct ei:::7Z... I .. ::: ..... .... ,,iation field program and existin g  hy-
drologic data  . ,.... i, .... Tdata ... W'etiOailable at the end of area characteri- 
zation to define . Yit444tground-water flow directions in fresh-water a q uifers 
in the vicinity  of4W4004. Additionall y , adequate data were available to 
coRWOWOWiminary . 500kftwetric surface maps for saline-water aquifers in 
t0010#000tgudy area  Cypress Creek, and Lampton domes). 

•"  ................. .... 

At the are 41.A04*Ozation  Oa*the ground-water flow regime has 
been evaluated  factOtby bounding calculations on 
travel times t1r ''''  the 4 '' 04rs and confidin g  layers surrounding the domes. ' 

11111:11T. '' 

. . 	 .. 

. :•••••1::: :•• •:11 

Status:t0A :conclusions with re gard to the geohydrological regime 
the perspOWft that (1) no dome can be eliminated at this time due to 

...........c defic1004* and (2) all domes have good potential for satisfactor y  
........ transpkt*imes. It is not likel y  that more detailed data would 

chik .. :":,.e.,calc4rja'ground-water flow times significantly enough to 
di 	 ..' ..  ..  domes. 

4WI6Tes will be drilled durin g  the next phase of characterization 
to define dftOarge 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 domts. 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 	The 'W* ... . . 
data and models are insufficient to prove that the present and probablifY:Ntog, 
conditions of the hydrological regime have no unacceptable impact on 	.............. 
repository performance. H oweve r, n o  significant prObIleMs associated with 
existing flow conditions were detected from the q440Stative and qualitative 
analysis. 

Status. The area characterizatiorire s4f1eent to generate 

estimatesofregionalground-waterflowsweretitWO Oid. Potentiometric 
conceptualnd-water flow models of the iiii*AiNfli.VAOn which preliminary 

surface maps and cross-sectional views were used t0464top the conceptual 
models. A one-dimensional analytical model was usecrIk0:4a .n a preliminary 
estimate of the ground-water flow time in the vertical"'• : ton . ... Apn at the domes .... . 	......... 

00 	
.. 

Ont$.4hgle datiektiCA#Stfor  several of the domes under con-
sideration: t .  . ... : of .,the.q*IiK401041.#to salt. A considerable number of 
additional data ..... . . 	be required " . for a comparative evaluation of geo- 
hydrologic charact**,:f.:010.of stratified units over the domes. 

.. „ ...... 
currentliii41:gvidence that the general geohydrologic regime 

ov.04:040\0fitornes wilt.' a#rjbit construction or the sealing of shafts, 
eittftf' ..and .... ........... however] the amount of water that represents an 
eri'glheering thriii-4 - i:to construction has not been determined. 

• •••..... 

Status. 	....1tine dome, in addition to having a lake over it, has a 
r 0f76iTipselVrelated to a previous brining operation as discussed. 

Brine wities withittv'the upper portion of the salt have caused collapse of 
overly1rq0aprock: . arid sediments. The indeterminate location and extent of 
cavities' wl.thirf t110 upper portion of the salt make it currently impossible to 
fully charattarip 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 

...... 

6.2.2.3 Geohydroloqic 	Regime/Siiff,t0Ar!tii 	........ 
... ............ 	........................................... .... ...... 	.................. 

Insufficient data are avail:44 to 	. .. among the domes on 
the basis of this factor. Since shaft:4f .... 	 the current phase, 
this factor is not appropri a tel y 	... .... . .... .... . 	domes are chosen. 
Working shafts have, with very few exci .. ..... ... .................. placed in Gulf Coast salt 

C, 	domes without problems. . Avery Island, 	iland, Jefferson Island, and 
others have had shaf0.111. ....... d for many ` any ...... .. 	without failures . However a 

.... 

M 	shaft at Belle 	tit' 	 due to uhtt#01(ed water leakage along the 
outer periphery 	...... . 	....... shafts'ee constructed using standard 
mining and consAr40.tion tec*.f*es with off-the-shelf materials and equipment ...••• •• 	•• 



424 
156 
595 
340 
(**) 
516 
350 

TABLE 6-4. TOTAL THICKNESS OF SAND7CL 	WING DOMES* 
(See Appendix B for metric conve m 

tray-Tr ....  

*These thigkiiOies ara~~. ~1 ed on calculiOns from top of caprock to 
surface 

............. 
**Dome a ... . 	roes  . . .. 	. 	.......... 	overlying  sedimentary  units; clay  

and sa 
 

......... 

Cypress Creek 
Richton 
Lampton 
Vacheri e 
Rayburn' s 
Oakwood 
Keechie 

................. 
............................ 
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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  . 
investigation. The impact of this type of accident is being as sessed 

Hydrologic conditions related to shaft construction   re favor- 
able at the other domes. Due to variations in the overlyin40.i404raphy  and 
amount/nature of caprock, some differences among the domet**40 1:tti. ..... 
Rayburn's dome, all sedimentary units are saturated from400t  3 feeCkOqut 1 
meter) below the surface. The water is brackish, with the'4iter tab 1l ..,14L: 41 
seasonally from 2 to 6 feet (0.6 to 1.8 meters) deep. For other domes -X 
hydrologic properties are directly related to the tot 1, . thickness of roots::::: , 
above the dome and the sand/clay ratio of those r9 .00T .. Table 6-4 summarizes 
the total thickness of sand and clay in the rock,400 overlying the domes  ' 111...  
under consideration. As a general rule, the hlt.t:Wihe amount of sand, the 
greater the potential for hydrologic  ii414. shaft 
construction and maintenance of shaft liners.e 

6.2.2A, ... 	uti on 

dissoliiitiiT'potential of the salt domes was evaluated from 

.... Wtfistory .  tSil..occurrenb4 of saline anomalies. As indicated previously, 
istine dome i4VAliminated at an early stage of consideration because of ................ 

:Ssolutioning asi4tUted with a brining operation, which was discontinued 
, ears ago. rtNit saline anomalies have been identified from various ... 

by memberCAtthe area characterization team and mapped near several 
.... , domes, .. es, inc** Oakwood, Vacherie, Cypress Creek, and Richton. These 

anortifiWArq 1401iLbh sparse data points. The anomalies have not been 
identifi.Wo.j..roitt from dissolution of salt from beneath the caprock and are 
not const ... '  . eiious enough to warrant being considered less favorable. 

At Vdblerie 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. Roth exhibit some evidence for dissolutioninq at th.0 ...  top dur- 
ing the Ouaternary. Rayburn's dome has shallow porous caproc001 a past 
history of brining operations. A topographic depression di*t.Wover the 
dome is indicative of dissolution. Vacherie appears to ha*01400.ne ex-
tensive dissolutioninq in the past with attendant collap***OWternary 
age materials which is expressed as a complex system o0;i#OdoMObIttng. 
There is, however, no evidence of collapse due to nuate .e'Wy dissdli004* 
Vacherie. The base level of Ouaternary terraces which are not offseeI444615 ,  
stability. Cypress Creek has a swamp over the dome,4  dieshich preliminary &t0 
indicate might be related to domal dissolution ands-dome strata 
subsidence. 

ZMY 
Cypress Creek, Oakwood, Vacherie, atit. 0Vburn 's;'`;with dissolutioninq 

features, were considered less favorable. The  o f 	for dissolu- 
tion at Richton are much weaker than at La ....  I::: All three domes 
are considered acceptable. 

CF  Status.  The unsuitability of Palestine do .. .. 0 ,..keen addressed in a 
previous report.( 1 ) The conclusion of an extensive e40444op on the aban- 

U1 

 

 Boned salt "brining" operations,4Wth .at the random locA4Wand spatial 
occurrence of one to five colld.OWAWW ... oyer the dome ma*:,'Orevent safe con- 

e(' 
struction of the necessary sur4WPOW#001.for  a repository. The dis- 

CD— 	 solution of salt befWeen the  . : :fro 	least 15 brine wells 
up to 500 feet (15n meters) deep 444ermitI*ti*Wrates of salt dissolu-
tion long into future geologic tim4WA was1060dAWthat the induced sub-
surface dissolution is occurring at . A44.0 . 400tult, if not impossible, to 
assess or to calculate. It cannot be400WOW this dissolution rate is 
insignificant to the . ilt...egrity of a fut#0*ository or to ancillary features CD 
The most recent sig01 .040t..collapse wat:4kfget (11 meters) in diameter and 

PI  occured in  thee. 	have rati.404jrom 27 to 105 feet (R to 32 
meters) in diame#eand ''''' ' -1/2 to morettiin 15 feet (1/2 to 4 1/2 meters) 
deep.  

C,  '' '' '' ''''''  ... 

 

- .. ......  
..... :*Yldence of salinity,a0omalies in the 

cr  vicinity of *AO .....  ... ...... .... .......... Vacherie domes ( 4 ) and weaker 
lines of evi  doMe'.':"''These anomalies may indicate minor 
current dissolutidiVOikkod) or may represent relict high salinities that 
have not,.y.t been flii00 ,Aut (Richton, Cypress Creek, Vacherie), due to the 

.. .....  nt of gr> .  : ..... " . :INgter in the basins. 

..... of .............................................. domes in Louisiana exhibit s  evi- 

.., Thitice of dissOff.i. ..... .. p" ...: at the dome top prior to the nuaternary period. 5  
• .  _ 

AVIS'is is most pr60.00#0d at Rayburn's dome, which occupies a circular depres- 
.:MOlpn that is alm6W0actly coincident with the underground outline of the 

which dittOts the normal drainage pattern. In addition, Rayburn's 
some earqic#istory of brine production. Although this brining opera-

ti -66.4tAlwughtlACOe minor, it represents a serious licensing issue because 
of theT .40(grcA .00iMentation. No records were kept on hole locations, numbers 
of hole .. - - . &nt of salt removed. 

The-tbuthern 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 alluviA*4 the 
base of the Cittronelle formation appears to indicate dissolutA#00tsidence 
during the Quaternary. The apparent lack of datable terrace .44000s allows 
the Quaternary interpretation. 

6.2.3 Geochemistry 

6.2.3.1 Chemical Interaction  

Existing or probable chemical interact/O# ... to obtained during area • 
characterization studies provides no reason to . l yyii differentiate among salt domes. 
The level of information is adequate to proca0C0 the noWohase. Future use 
of chemical interaction as a differentiating:TOW mayOpind as much on the 
status of waste package design and developmeft* .9Aa4Ottional information 

CD 

 

 from site characterization. The geochemical pr0000C -Oast or present, and 
the materials and consequences of these processeWOMportant in assessing 

4D 

 

 the suitability of a candidate site because they bearAIrktly on the design 
of potential waste packages, the choice of waste packa4C0Cassessment of 

on  
long - term performance of the repotttpry. The suitabilitYlOt*given dome 

CD  depends, in part, on the nature ..artd -.0*0 . geochemical pro0Otes that are 
acting to increase or decrease ''tie  &t .. ::101„that dome is or may undergo 
dissolution by ingressing ground' ...... . 

CD  Status. The data bearing on .  .  ,Oteraciion are discussed under 
two subheadings: Brine Migration and . 1.6"4410ii/Ingress of Ground Water. 

PD 

. 

Brine miv40 419% ,  3► .ne migration A:Worthy of concern because the 
small (<1.0mm) iRtlati lons Of brine in natural salt can migrate up the thermal 

CD  
gradients produttd.bY the eelpla.Ced nuclear wa s te, creating a chemical 
condition th4reuit be dealt Oath in the design of the waste packages. The 
amount of wateir iR . natura1440-itsalt40mes  is commonly much less than 0.5 
wt% and often 1.0b.anq.:00.11.tWqW-lhe  rate at which brine inclusions 
can migrate is de0Onde*Ofthe  ..sfi a 'b the inclusions and various other 
parameters( 8 , 9 ). The44k . of migration of inclusions in salt from Rayburn's 
and Vacherie domes are ,.0111e.  same range as those obtained for equivalent-
sized 1.ROusipfls in saltftiliCthe Waste Isolatign Pilot Plant site( 9 ). 
Und0- ixtecteCtfpository'40WOnments for set( 10 ), the amount of brine 
actUmulatfng 'M oath, hole cOttaining a canister of nuclear waste is less than 
10_Titers for wastirage initial concentration of brine inclusions of 0.5 
lume %, which fi.' actor of 2 to 10 higher than salt in salt domes. 

The researchbehind the above noted calculations of brine inflow to a 
was .a ackage was laliely done on salt by petrographic analysis from sources 
other  an the doilies Considered in this report. Visual and petrographic exam- 
inatioft .of salt core.t from the domes considered in this report finds the salt 
in all doles  tghigh purity NaC1 with stringers of anhydrite(11 ,12,13,14) 
and similar ift avrage properties to the salt used in the above noted 
research.  .. 
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Dissolution/Ingress of Ground Water.  The very existence 0 salt 
domes in the Gulf interior region requires that each dome be suipiii,08ed by a 
material of low permeability that has greatly reduced the rate .  Atyhich ground 
water is and has dissolved the salt stock. The exterior of  OU'Oiptective 
material is in contact with ground water and possibly/potet4WW06ject to 
degradation by reaction with the ground water. DissoluticKcif tht:00iick or ... _ 
sheath could result in increased permeability which, in tutft, coulei"ei'  . in .. _   

The caprock over five domes has been drill  with partial recover. 
cores. Four of the five domes, Vacherie, Cypreseek, Richton and Oakwood-T
have over 100 feet (over 30 meters) of massive aft0ite capping the salt 
stocks(11,12,15,16). Rayburn has at least three  of na$sive anhydrite 
caprock and about 30 total feet (about 9 tot  of . 40-ock. The thick 
anhydrite sections of the caprocks commonly4A*Cdiscrelds and zones of 
gypsum and the upper part may have gypsum  ............. . the grains of 
anhydrite. The hydration of anhydrite (CaSO4 ) 040$001CaSo4 . 2H20) 
shows that at some time in the domes history wat4fjeft -trated the caprock. 
This may have been long ago and be completely inactTV0040y. For the current 
level of investigation, it is adequate to note that thtla..Cryit resulted in 
any obvious increases in porosity:0f the massive anhydriWOOpon of the 
caprock. Increases in the poro .01i6Wthe.:upper part of the'Oprock, where it 

have been produced by 
Adtion of the growth ..........  .... 

will be addressed 
••••• •••• 

Preservation and/or augmentat4WW*Wcaprock and sheath may occur, 
or have occurred, by upward migration Of4e0teng gasses and/or reducing 
saline waters from depth: - Carbon isotopWil*Adence( 16 ) indicates that much 
of the carbon in V.1.410 WOortion of tfle:A0rock at Oakwood dome came from 

i* thermogenic methA  ivhidi.*i's.t have migrated 'tip from depth. Such upward- 
migrating, reducltv -fluidsat0i .  enhance the isolation ability of the dome 
itself, especially if they TWAte upward along the boundary between the salt 
stock and the 010th. Th4 '''' ' tosetoe long lived component of the nuclear 
waste consists-  y '''  • . that are precipitated in reducing ..•  .•  '''  ...  
environments.  .... ...  . 

Information A .. dome dissolution can be sought in the salinity 
values of gros0 water Si10441.4ing the domes. Resisitivity logs of drill 
holet tarit* /00rpreted t6-00e total salinity. Chemical analyses of the 
ground.  W4tees Okmwhat portf00 . ° of the total salinity is Na+ + Cl - , hence, 
potelitial for distiNtion of the salt in the dome. High concentrations of 

R4 +.  and Cl -  alone .ay*pot indicative of dome dissolution because they 
.. -. .could result from OwArd leakage of deep, saline water along faults or from 
-sAmpling areas whefe...4w permeability has resulted in extensive chemical 

6401.ut 1on of the #440 water or to incomplete flushing of saline "connate" 
wat4 .e.,.freas of : hi*salinity have been sampled and some of them have high 
Na+ and  Cl- contentrations, but none can presently be shown to conclu- 
sively be tke result of dissolution of the salt in one of the domes considered 
in this rep'6i1,(17,18,19) 

increased dissolution rates of the salt stocks. 

contacts meteoric ground water ,  '''''''''''''''''''''' : '''' 
either growth or dissolution of 
and/or dissolution rates of diffei*k rts 
in future work. 
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6.2.3.2 Radionuclide Retardation. 

There is nothing in the present level of informatiork .  ...  rn i ng 
radionuclide retardation to differentiate among the seven  .  

The hydrology of the confining and water bearirl Offs 
the domes give the minimum travel times from the reposito*Y?io the bijo*Ore. 
Because of various chemical and physical effects, very few, perhaps n6.64 
the radionuclides dissolved in the ground water will .  :travel at the same 
velocity as the ground water.( 20 ) 

Status. The information bearing on r4 .  clide4oardation will be 
discussedd—UFUEF the subheadings Reducing Env  ..... Tht and: :10tion/Ion 
Exchange. 

CD  Nronments is illattrated by a brief 

Reducing Environment. Long-lived radio .....t those most likely 
to escape a repository emplaced in a salt dome and 64#CA:.*ance to contami-
nate aquifers adjacent to a dome. Many of these radionk1' :04,are extremely 
insoluble in the reducing environmOrt*„. . that exist in the .*Iqpit outside the 
domes. The importance of such re ... 
sketch of the conditions of ura***: ..... . . ... 141-in  sedimentary wedges along ............ 
the Texas Gulf Coastal plain.  ... 'gdf ..... '  .. :40.seA .. are very similar in 
internal structure and geochemistey .... Aj 8,19.'  1,...::..*:t*dimentary wedges 
through which the salt domes have peAWAted. :WX.h4'.termation of these 

cn 

 

 uranium ores, the uranium is leached04Cof .t.fiCiiiurce material by meteoric 
water and transported down flow in a d6.010WOUifer in sandy portions of the 

Pr) 	sediments. The meteoric, :, water reacts wt00* . sediments, oxidizing them and 

c)  becoming increasinglx$40d . itself. W**nditions in the ground water 
become sufficientlt .r000Wthe U+6  is ri#464 to u+ 4 , precipitates, and 

cn-  becomes an integOW. O.Aiii . offj.t41 ore body. WOftime, the uranium ore body mi- 
grates very slowl,Cdown flaw  is oxidized, transported and reduced 
again. In thC:00 of a re.004tory being breached by meteoric water (or other 
oxidizing waWfyikich  ....... . _MAO:the breach in the dome, a similar 
sequence of oxi*Or,  .......  .  .. . *tion and immobilization, will occur. 

.....  .  ..........  ........ 

Sorption an  . .1*Olange. The term "sorption" has different mean- 
ings fqr:itqferent peopla,is often used in the NWTS program to denote all 
prcAtO!*t..04'41014nisms eikt.-Amove dissolved material from ground water. 

. Lit .  denote presses other than precipitation and ion . 
ohilnge 

In sedimek. .. ch as that surrounding salt domes, ion exchange on 
a s-  plays a majoi"iiIe in removing divalent cations such as Cezand 

.. mom the grouliA' .... and replacing them with Na+, resulting i n 

waters --ose.. - &kr . 	"  	material is essentially Na and HCOg - dis.Wvtd  (17,18, 

19,22,23)...*Thli on exchange occurs over hundreds to thousands of years and 
will also redice the concentrations of Sr 94 , and probably to a lesser 
extent, that of Ra 226  in ground water exiting a breached repository. . . 

CD 
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In addition to clays, other important sinks for trace 0000 
(including radionuclide Ore oxides of iron and manganese, or .. ................ 
sulfides and carbonates(M. These are abundantly present  ' :#11. 11gdiments 
surrounding the salt domes. 

6.2.4 Geologic Characterization  

6.2.4.1 Stratigraphy  

Stratigraphy, which considers whether  Miibsurface setting in the 
vicinity of the repository system is definablgAiittontinugig, is not a differ-
entiating factor. Stratigraphy directly ove.04.0.#1'Aomes J10  00e complicated 
than that surrounding the domes because empt#0000t-rel*Wfaults formed 
during the final stages of dome growth. ThetC#004000structures compli-
cate the stratigraphic setting; however, this 1*014000texity is characteris- 

PD 

 

 tic of all salt domes and cannot be used to diffeftrittitkone dome from 
another at the area characterization stage. The strW  ......y of the selected 

...  . 

4D  dome will, of course, be characterized in great  .. ..  site- 
specific exploration program. 

O 

0 

cp 

cr 

Status. Detailed stratt  .  can be found in Volumes 
II, III, and IV of the Area Charaetki4Zation'e ';,47 	19) All of these 
data have been evaluated in characita09 th 'gr`aphy of the Gulf Coast 
salt domes. Numerous stratigraphic 0.0Wse;040i make it clear that the 
stratigraphy in the environs of the GuWtitii*Cialt domes is definable and 
continuous in a large .area  surrounding 00415r the domes. The stratigraphy is 
sufficiently well knO*.IIICtoe able to idei.OWthe variety of rock types and 
to identify disc04.0011044X0ch as faulOWthe Gulf Coast salt basins. 
Surrounding eachZ-  '''' --Arg104Wands of feet'Offsediments distributed more or 
less in "layer 74 . " fashia ' ZOk 

Host rociCt —Wligeristics, which consider existing fracture orienta-
tion and pgWtial tii.e041Vinduced fractures, water content, hydration and 
debydr. 6 .0010#044ts, brine migration, and other phenomena are 
no :`i `.ffi '''''  N factor 

Status.  jtant host rock characteristics have been determined for 
 Ckof  ............ where access is available. Analyses have been 

' . In order to care the characteristics of each dome's salt with previ-
oUgIy -gx.isting infOOgtion on rock salt characteristics. Comparison of data 
front tbg candidate dinflies with the world-wide body of data on rock salt char-
acterittiO jndfga.tet  that relevant characteristics of the salt at the can- 
didate dniklet  within the range of values to be expected from previous 
investigatte .  ) 

The U.S. Geological Survey has inveWgated moisture content of salt 
recovered from Rayburn's and Vacherie domes. t 25 ) USGS reports indicate 
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moisture contents as high as 0.1 to 0.5 percent, but predominantY06'the 
range 0.01 percent to less than 0.001 percent by weight. This04dminant 
range is less than has been reported from other salt domes not *Olved in 
this program.( 26 ) ••••••••,...  .. 

-.  •••• 
----,... •••••• 	.......... 
••••....,  .„... 

-- . . ••• ••• -  - • - ..... ...  .  ..... • .....  •  ..  ...  .. 
••• 	..•  .••  ....• ••• 	•••• 	• 	,.•• 	.,_ •••••......  ...  ..  ..... 

.........-  
•-• .........• 

....... ........••• 
'''', :• -. 1 2 1 '.-i- ....i ,  ........,.. 

Rock strength, which considers geologic characteristics which pii*,:::1::11::: .. 
elude, or make excessively difficult, repository dg$ .41: and construction, i •:::::::,..$1 '' 
not a differentiating factor. --- • ••••••••••••• 	 r,,...,1. 

.......... ....... • ....... 
**" 

Status . Studies in the 1 iterature .  jate sink  Strengths for 
dome salt7-Aaaitional detailed studies of 	.   .. arac.000tics will be per- 
formed in later phases of the program. 

6.2.5.1 Tectonic Element  

6.2.4.3 Rock Strength 

•• ••••... 
••••••• •••••••• ••••••• 

... . .... . .. , .. 

..... .. 1  „ . ,1'i. . rIpact of faults, 
: ... • .. '•#4t'gradients on the .  ............ ..  

. •::.... 	',.4s epeirogenic or 
.. ...6 among domes at the area 

The study of tectonic, e *OA ..  
regional uplift and subsidence, ari4:':\.0oralouS''' 

repository system. Anomalous tectOWA' .fttenome 
kalokinetic events are not different4. ..  
level of investigation. •• • 

,.••• -•..•••••..••• 

Status. 	- . .. . evidence of iii0Alous tectonic phenomena in the 
Gulf Coast at f# ...  r'area i idiyitified at the 	onal or area characterization 
level . 	

••• 

..  
.... 

How-evit .; . ftichtorl. ......  .. _ .. OtgO. 5 miles (8 kilometers) west 
Phil lips fault 1.;;p0 .4m, 4jOfft:::0404Wkted by Oxley and others( 27 ) to 
fault mani fested bi:C*.*#sence of the He i del berg-Sandhi 1 1 Sal t 
Ridge( 19: p . 12 -57 ) .140Wv i de n c e discussed by Morgan (28)  indicates 
the faulting in the q$tetits minor and the loss of section is due to 
thip

••-
fit0 .  470 p conAi*W of beds. • 

-••••-- • 

of the 
be a 

that 
rapid 

.  .  . 

WatermarSt faulting within 5 miles (8 kilometers) of the subject salt • . . 
domes i's ' (.)risid.erecl a potential containment/isolation issue and is a differen-
tiating factot 	At the area characterization level, information indicates 
that the domet

. 
 located in the east Texas salt basin are near reported offset 

Quaternary Terrace deposits. This area, located 15 miles (24 kilometers) 
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north-northwest of Oakwood dome and 14 miles (22 kilometers) sou .   110- Keechi 
dome, is the only area in the Gulf Coast where possible Quatern ..... faulting 
has been reported.( 2 ) 

The presence of this suspected fault caused the 4 .   . . ..  gechi 
domes to be considered conservatively as less favorable.... /044tid60.01.gsti-
gation would be required to prove or disprove the relati660ip of th*CMli i ,. 
suspected surface fault to the Mt. Enterprise system. The'domes in Cov  . . 
and Mississippi are considered acceptable for this fActor, because there 
no known faults of known tectonic origin within 45 (72 kilometers) o .. 
any of the domes. 

Status. Exposed surface faults and,  . nce of.#4xposed faults 
have beeniaFFEified and described in the 1ft.04  (ei.Tible 6-5). No 
known Quaternary faults lie within the near .**010.4144iles (5 to 8 
kilometers)] studied and assessed in the area dii0400il1' -iation phase. How- 

l!)  ever, possible Quaternary movement has been descrf$004he Mt. Enterprise 
fault zone, which is the nearest regional fault syst .....  of the domes of 

CO 
The offset Trinity RiverAet; .  deposits near (lakWand Keechi ...... .  

;te ary
......  

C, -  domes are the only reported or  .. • AT fault activity in the Gulf 
Coast salt dome project areas.  

TABLE 6-5. DISTANCE TO  . ST m 

 

-   L FAULT 

 

(See Appendix B f ' . trl  nversfon) 

;.0  interest. 

CD 

M. 

CD 

CD 

rt. 

lffl 
_
e
_
s ...... 

75 
70 
45 
56 
50 
14 
15 

ua  Ot40*Igneous*Ovity 

The st.idy*Auaternary igneous activity, which is not a differen- 
.  iating factor, co#04Ors the likelihood and impact of igneous activity on the ,  . 

.. MliJory .... re has been no Quaternary igneous activity recorded in 
.  he areas 16  . 

 
Gulf Coast salt dome region. 

ere is no recorded or observed indication that Quaternary 
igneous actIV1tY  has occurred within the region as indicated in Table 6-6. 
This determinWon for regional and area characterization will also be ade-
quate for site characterization.(24) 
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TABLE 6-6. IGNEOUS ACTIVITY 

Disto0c 'CA!: ... 
Record of Quaternary  1.**0•0011:: .. 

Area 	Igneous Activity 	Redfigir k6 ► ... 

Eastern Texas  No 
 

N/A 
Northern Louisiana  No 
 

N/A 
Eastern Mississippi  No 
 

N/A 

     

6.2.5.4 Uplift and Subsidence  

 

The study of uplift and subsidence .;  ... , ..  .. differentiating 
factors, consider whether domal movement will . a  .... .................. of the 
repository system. Areas are neither being uplifte" fl 	but appear qD 	
to be very stable. 

on 
.... 

..  ..... , 
Status. Regional uplift 4 e41.4t .44.0sidence has beet evaluated by 

existing Tirorder level survOC*04..*.*#4 15 .., and histories and current 
geomorphic evidence in the study  diie#W000040 2 to 4 millimeters per 

* year.( 19 ). At present, the first* lever 4400K4i4is being 
re-evaluated at Cornell University.' ::t*orphiOki0410 indicates that the 

C') 

	

	Gulf Interior salt basin region has li*tta410 .6r at least the past several 
million years. Domal uplift and/or subtOW404iee Table 6-7) within the 

PO  areas of interest are at a rate below dete0i0h limits and pose no safety 
CD 	

problem. (24)  At CyPr
.

e0 tre0 deeply inaitream beds and the 
possibility that th0..*4-411:1Pe  Cittronelt#JOrmation is entrenched deeper at 

O 

	

	the southern end tiwy . atfitej.*rthern end m4y4ndicate dissolution/ subsidence 
at the southern Ortion of . 0C.dome. This potential dissolution effect and 

nN  the pre-Quatern4r: - dissolutA000sidence are manifestations of dissolution 
and are addret.s .-  in Sec* .  .  . . 

See note below 
See note below. 

Vacherie 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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Rayburn's 

Richton 
Cypress Creek 

0 note below. 
SIghtenti*Jor Quaternary 

dis*Afon/subsidence. 
Top900ii c depression ........ 	.... 

6.2.5.5 Seismicity  

Arentiating factor for any of the Ok be used as a ' . , 

The study of seismicity consi . .. .. ... Defects of vibratory ground 
motion on the design and .. performance of11 . 	Ository system. Ground- 
surface acceleratior 
domes within this At*ili100 0te values for` ware low and fall below the ...... " .........  
level of signifiy#C . 	'  

• 

.. 	.... 
StatW 	are 	....... 	... 	Coast salt dome project region 

have been assel$430 , . beA0V000.: ......... 	there is no difference between 
tectonic structdi**000tOtted 40 .-64iii6rs within the region. The earthquake 
potential in the se...... .. 	has a maximum horizontal_ground-surface accelera- 
tion of 0.96 gravity 	 ;d 	the 1811 New Madrid earthquake, as shown 
in Taki.r'" 

TABLE 6-8. SEISMICITY 

' .: 1;: 1.1.4■41■11.7■r■■ .-2.-sallibl mmamerimiemsms.ima■mallmoirmr■Imm.aa smos—ma-lum■sa.. 

Modified 	 Ground ••••,. 
Mercalli 	Acceleration (g) 

Mississippi 
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Low values of ground acceleration, i.e., less than 0.211'00 meters 
per second2 ), are insignificant when related to design, engineer' and 
construction capabilities. Moderate values, between 0.2 and.q.t ' 	 pose a 
design, engineering, and construction feasibility and cost Ptefq*:  High 
values, greater than 0.5 g at the surface, pose a grave prOli* 	. to the 
seismic risk associated with design, engineering, and conOttOttiOt afidiroject 
cost.  

• 

• • „•• .• • •.. •• 
• •• 

6.2.6 Human Intrusion  

The study of resource potential ■,Iff. .,*Ontiating factor, 

.... 

	

OD 	ploitation of any resources including sal t froriCOC#400. 	Based on al 

•" 

considers the likelihood of future human int  .... . .:::::::7Carch for or ex- 

available data, and with implementation of the beW .001ple estimation 
.AD 

techniques, four domes can be assessed as unfavorabliifIWWal mineral 

 

co  resource potential. These four domes are, in ascendiWkIipayburn's, 
Keechi, Oakwood and Cypress Creek,' tip.wever, there is litiTC* recommend any 

 

C)  of the domes for future mineralOggr#10...!:. .. On the basis or.  Dr. Murray's 
report, even Oakwood and tif0.1,44#00(;:.:#400 highest among the seven, 
have very minimal potential . The . f00r .  ddiii6C*,11400*.s,,  Keechi, Cy prqs s Creek 
and Oakwood are assessed as less f# 00 1 e ... "— ... potential .......... 

..  . 473 
Status. Potential resources C04Wfh the vicinity of the domes, 

 

yl  and their—TUEFe development may be desfi7OTO  Data presently available do 
not, however, indicate  of any un444.1y valuable resource. Higher 

 

C)  
quality resources t9cfst WOler parts of th#:4-puntry in much greater ouanti- 
ti es than i n the :arogS .  of t*Opmes  Devel o0016nt of any of the resources 
a round the domes  d be  priority. 

Cr. 
The.-00ipppic praq0041*:11K,I 4ttempting to exploit the known re-

sources of the , ; .  	Ulate:y .. s t: . . .;u. 	comparison with other known deposits. 
Removing them ft"" 	F .  . ... le domafri''i4661 d not jeopardize the national, reg- 
ional , or local welP* 	the foreseeable future. 

r -,3ching 	 the following types of potential re- . 	, 
............... it00...tic rock, bentonite and other volcanic materi-

0 .0;.:bHne's a40 .: . 41.tt, cement iteri al s, construction and road materials, geo- 
..,„:00tured and g4.1#11**al resources, heavy minerals, iron ore, lignite, oil, 

r*iural gas, and 	WNial gases. 

Oil and 90.: :e currently produced from Jurassic, Cretaceous, and 
far ary::aged straU:.#t the interior salt basins of the northern Gulf Coast. 
The••str*tfges of ........... domes indicate that major hydrocarbon resources, 
excludity#*:#3050*&oduction of Oakwood and Cypress Creek domes, are unlikely 
to exist - Wi:thtR.'Z Ones (3 kilometers) of any of them and certainly not within 
one mile of .  thc4... Based on all available data, the seven study domes can be 
ranked for potisritial hydrocarbon exploitability as follows: Rayburn's, 

6.2.6.1 Resources  . 	 ... 
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Lignite coal has become an important resource in 	..... .. ........... i;  . and Loui- 

. 	. 
Lampton, and Richton-,-speculatiye to poor; Keechi, Vacherie, Oak .... • 	and 
Cypress Creek—pocir.( 24 :p. 2-162 ) 

siana study areas; however, there are no known resources:0#111Wliti• 
Other potential mineral resources exist in the northern. 1 ,•ricar toiStkt*,07  . 
vinces, but al I are considqrld to be nonproductiye -  or ntilii001 	.. 
negligible or speculative.k2q:pp. 2-154 to 2-182) 

. 	. 
In addition to Or. Murray's investigation411: ?0*-inventory was made . " .. 

al 1 existing exploration holes in the vicinity otA40 of the seven domes. 
All exploratory borings within 5 miles (8 kilom000) of the candidate domes 
were identified. This information is discusse 	.... 	 Exploration 
Hi story. 

6.2.6.2 Exploration History. 
Cr■ .... 

The study of exploration history, which i  .... 7.Arentiating factor 
4.0  for Oakwood and Rayburn's domes, considers the impacC604W,human intrusion 

on the performance of the repostgii0u.stem. Table 6-91tOtiTthe domes in 
descending order of suitability**C§.04 . of exploratioi.Fiier the domes and 

CD' 

 

 within 2 kilometers and 5 mile's4a4It0040044respectively. The extensive 
borings at and near Oakwood are . re .**Clun1 .4****.titfli s dome from a 
licensing standpoint. It should . WOII;fe noted  Lowcloseness of Rayburn's 
dome to the surface represents pot46: — for 4L:.  •  salt and is also an 
unfavorable factor. 

Cypress Creek 
Lampton, ......... 
Ray4: ...... 	,  

.. .ttiton 
4i(wood 

••• 
.... ......... ....... 	 Number of Borings ........ 

Dome  

..  ........ Anits9  
...  ... o k .... 

7 
8 

 

9  31 

	

36 	36 

}Cket .. . „...,,,..,,,g..J ,g 

::;0.thiHe  "...•  .....".. 	9 ::::, 	10 „... .  .... ... 

::: . ..  
8 .. ,..1,,  
9 

Vicinity 
2 Km 5 miles  (8 Km) 

9 22 
16 39 
12 66 
25 88 
26 168 
39 85 
38 74 

The Gulfl . A. tt salt dome region is associated with active oil explor-
atij . Hj2ple stAWbf Mississippi, Louisiana, and Texas. There has been some 
oil :64000QOAOhe immediate vicinity of Cypress Creek and Oakwood domes, 
includiii040#4-' .Which penetrated caprock and salt. The nature and density 
of such eiit04tion have been fully characterized, and the domes have been 
evaluated rel •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 atOakwv 	.. - e, some 
at the repository level, and many of the penetrations have beerCf0her whip-
stocked below the salt overhang. Therefore, Oakwood was asse*004s most 
unfavorable based on its exploration history. Locations ofANOCdop 
boreholes are not well documented and borehole sealing of .100004 ..   .... les 
has technical uncertainties associated with it 	The NRC., :glooly 	..... at 
evidence of previous drilling within the di sturbed zone i .VOnsiderek**11111 ,. 
potentially adverse condition and as such may preclude licensing at 0A-40.04,.. 
dome. 

The salt penetrations that exist at the .tithofdomes are few in numbef 
and are sufficiently documented. Borehole blu9:9thitit'an  be .considered viable 
at al 1 domes other than Oakwood. 	 ........."...- 	.. ..... 

It was al so concluded that Rayburniiiil ow c10.01 .......#.....1......:o;fered a unique 

...--,........ ......,........ 	......,.,... 

0 	Rayburn's was assessed as unfavorable because iif ,  ...................................... - --- if opportunity for salt recovery operations by 6*1\1 \11.0*.tfife society, and 

N. 	potential. The remainder of the domes were judged` 0.04:01e with regard to 

CD 

	

	 Status. The exploratioC.:..- 	„:  f„ . each o;:h!d!riikhas been evalu- 

expl oration hi story. 

.,,,,•-• 

bases is indicated in Table 6-9. . ". .40gfiVOe'IVI.10444:W.Oat the record shows 

V'i  1 ...  

.. .. 	.. , .. ,.. 
ated in detail. 	The ranking on .... .. ,: . 	,...,, ... -,. ... . :: .... . ... , . gr and 5-mile (8-kilometer) 

that many early salt penetrations were ...... : .*made, liVitifiOtations are not 
giyen . 	' ................  

6.2.6.3 Land Ownership . , . 

Land ownett.00.ii*.:4:0.0s  not a di f .,Atkntiating factor, considers the 
ability of the feitotil .. gOV000t to obtain *4*ership of and control access to 
the repository ;$ .#g ,'.. Land 010 tel y owned or owned by state governments or 
another feder41:1'4:4ency can . . iti:CPA).t.ained by various legal mechanisms. Any 
di fferentiati 	" . *On 	... • . 	. .... :1t.tie ownership. 

.:•"1""•• 	.. „,1; „, 111 , 
• •• • • • • • • •• 

Status. Latnpi 	.. ome: Approximately half of the dome is overlain by 
the Mar. . ..... WildAWNpagement Area This public game preserve is 
own0 ,..,:*440::' .K4sissippi"'*/$0tfAent of Wildlife Conservation (formerly the 
415000.0t0.4.0 1.00 Fish ei*TOion). 

Richtottii  ... 	Land on the dome is privately owned. 

Cypress 	:::pome: The entire dome lies within the boundaries of 
.National Forest 	A portion of the land is owned by the U.S. government ......... 

ah044*Iied by t*'0.4; Forest Service. The Forest Service, in turn, has 
graht001:40:„.to t,*1!10sissi pp i National Guard under a special use permit. 
SectiOkicso„owadjoining parcels are owned by the state of Mississippi. 
Section 16, :tAk . :::.,4ee typical ly managed for the benefit of schools within the 
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; 	4?  

Oakwood Dome: Land on the dome is privately owneir 

6.2.7 Surface Characteristf4P 
.......... 

6.2.7.1 Surficial Hydrologic System  

The surface hydrology associated w: _ 	 omes is important 
to repository safety. 

Surface flooding considerations influenc e ...... .... „substantial flood 
protection is necessary for optimum shaft placement. ..  

..  
... es were eliminated 

cc 	because an engineering solution for flood protection ei14.0* . the design of . 
all the surface facilities. Ass4004AW vertical shaft .§4Orbe used, the 

CD" 	projection of the salt perimete*040060tOkrepository deptliqdp to the 
surface was used to estimate the:00.00000040. y for placement of shafts. 

tOk These locations are judged againSariC#4640W4y.. a Probable Maximum 
Flood (PMF). All domes have some 0000.tage  031040t0 inundated by a PMF. 
As shown in Table 6-11, these areas . tiNic frony,#,\Waitif at Oakwood to 29 

CD 

	

	percent at Cypress Creek. Constructi6C4t0400titory at any one of the 
domes would involve some earth work. 1$0010.001that do not have significant 

PI 

	

	stream drainage through ... .tpe.ir areas will40061y need only engineered fill to 
protect against a Pr ,W4t444Keechi, Vacli014 Oakwood, and Cypress Creek C) -  
domes may also reg.06.641,0044.r flood pro$044n or to divert drainage. 

O 	These dikes wou1 .0.400Y iiii644gorized as 4$iiy-related. Keechi, Vacherie, 
Oakwood, and Cy404.4'Creek 	 10 are judged l6ss favorable due to these 

nr 	surface hydroy#001 cons id .. ••1 .  

Surfie04040g0 .....,.. 	:: .  ..... eadomal area may influence the site 
selection, design `# 	... * facilTtand ground-water regime adjacent to the 
shafts. Surface i444.0.40Ats as far away as the outcrop areas of the hydro- 
geologic,40ts surrou64401q •  dome at repository level and lower may 
infige .. ' ... '"- '.ound-waf*NOPpg of interest. 

.„..„4.Iitineiiiiki*assessedslightly less favorably because of .4yere 
.... 	o d 	: -.' ,e eliminatid due to this hydrologic consideration. 

ftfiting water bo4k4C4ver the supradomal area 	Lake Bill Waller, a new 

'  .  
• "iiii:111::: -  

,..  , 
- ......  . 
:e" ........ e impoundme0* at the Lampton site and Duggeys Lake is at Palestine. 

. ,. ZWstence of tO*Owo lakes is considered to be minor because the 
di04004A1 effec040 limited to the site planning and construction phase of 
the r:si 'fa *Jaci.1 —4. _ ...  
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.  . 
.... 11 .v„ 

TABLE 6-10 PROXIMITY TO REGIONAL OR AREAL DRAINAGE ......... . 

Oakwood 

rainage 	atterns  ..................... ................... 
.. 	...... 	... ......... 

 

Minor stream drainage of Keechi Creek ,̀ .i< :Oug ' ....  .  ... p 
area. Ten miles from major drainage  of'  ... 
River Basin and Neches River Basin. 

Drainage of minor watershed of .AtNator Creek runs tfiKO 
dome area. 

—Dome 

Keechi 

Vacherie  Dome area drained by Basha, . . reek. .Awe is adjacent to 
drainage divide between 1410.ittayou . OCIPack Lake Bayou, 
subbasins of the Red Ri4091 1: .  • 

("4  Rayburn's  Dome area drained by Foui1S:  M:is adjacent to 
drainage divide between Salir4401':::and Dugdemona River. 

1%•, 
Richton  Minor drainage by several creeks WitOtrections from 

cr  
north centralAppipt . of dome area 	Doi  is in the 

CD  interior of  -  rArainage area. .... 
•  

Cypress Creek  Minor stream .. .  ; . Creek ..ftek through dome area 
Dome area is aiWOOt to 	 ........... "A de between Black 
Creek and Leaf Rf4 ... 

CD 
Lampton 

0 

0 
CI% 

Drainage by severa, ..  .. ......  away from dome area center. ......... . 
Dome is adjacent to' .. 

 Little Creek. 

TABLE 6I ̀r: .  FLOODS AND FLOOD PROTECTION 
(See ; i  ............  r,petric conversion) 

Earthwork Needed 

Yes, fill, divert drainage, no net fill 
needed 

Yes, divert drainage, nominal fill 
needed 

Yes, divert drainage, nominal 
fill 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 



	

••• • • •1.•• • • 	• • 	 ... .• • • 
•-" " 	

• 

7  mil**400.ake.00eau, man-made 
(17,2' .. 	............ 	:;tiles to Kepter Creek 
Lake, miit4 1  ..... 	' '''. 	.. 	''' 1) .. 

Vacherie 
	

No 

PI 

Rayburn's 
on 

Cl. 	Richton 	 No 

Cypress Creek 	No 

• ' ' ' 1 ; 11 ; ' 

No 	 7 miles to Ke 	 ''' 	itek Lake, man-made 
(small) 

les to unnamedrliservoir 
....... 

~t ry Lake (30 acres), 
Eltel by 

................ .................. ..................... 

samma s•-•Imem”remoatan..,114 .41,1114:4 11 awarmwmitilliikry■Teds -la...70r-masmazaa-lamr- saws .as. mal ■-■•■••■••■•••■-- 	  

„. .... 
Stat  ........ tt*e surface:1tidrologic datahave been evaluated to detect 

each dome7T4i# 	04j.ie probable maximum flood (PMF) and the type of 
earthworks, .11E4.0 .  that 4.0.f :44.1.t:0:,,,Ag :,needed as protection against such a 
fl ood. The di 	''..501.**#.4.1 .4.#1.1.114010' 6-10 and 6-11. ......................... 

Because o . ......... the slopes, low topographic relief, and low seis-
micity of 	 . . ........ 10. of stream banks are unlikely to cause flooding 
that . „4.00343.01.0r,omi se tileX1\44ty. . of any of the domes including the surface 
fac400**if#:.44he operAgOeriod. More definite cal culations will be 
n.14.41:ti"tti .. ..................... phase .. br''preferred locations. There are no impound- 

....... l:f . whose faft#: ............ d  affect the safety of any of the dome areas, 
,AOTUding the surf .... Ncilities during the operation period. 

The surfac* . :rologic data have been evaluated for both the short- 
Orational 040q:and the long-term isolational phase. There are no impotlr#tlm s. whose : tOure would unacceptably affect the safety of any of the 

dome ai!' . , .. 

. .. .. ,„,..on-made or natural impoundments as far away as the outcrop 
areas of the .K.y.*ogeologic 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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TABLE 6-12. EXISTING AND FUTURE IMPOUNDMENTS 
(See Appendix B for metric conversion) 

ignificant uture 	 i ii 
Impoundments, 	 Proximity  e  .... 

Feasible, Close 	 to Existin§bii5oundmeikkagy11::::::: ..  

No 15 miles to C .cfr Creek Lake (smatti10k 1,1,1. 1.,. 
outside stucke.,.. ..... a), 20 miles to Lake 
Palestine . 

No 	 15 mil ge.:*airf 	( smal I ) 

C) 
 Lampton 	 No 	 .....lr . 77a, . . 	... n-made lake on dome, Lake 

ri) 

c7 

O 

cr 

Dome 

Keechi 

Oakwood 



142 

significant detrimental effects and thus would not affect the safty:..pf the 
domes. In addition, such occurrences are judged to be "equally .14.4Tr events 
for all seven domes and thus cannot be considered differentiat* 

Sea level changes would produce changes in the grqu.n 	................. 
but these changes would likely be of the same order of mas u....  at  .......  seven 
domes and cannot be considered a differentiating factor, 

- . 
Proximity to existing impoundments is also provided along wit 	. 

judgment as to whether future impoundments of significant size could be #;*- 
bly located adjacent to or close enough to influence tte regional ground- 	.,. 
water regime adjacent to each dome. The data 	.... rized in Table 6-12, 

6.2.7.2 Surface Topography  

The study of surface topography cons .. 	..... 'act of natural and 
cultural hazards to the safe transportation of iitititkirliiiste to the reposi-
tory. Uniformly benign topographic relief exists fit tfie. , g.ulf Coast region. 
This factor does not allow differentiation among the • .. Alt domes. 

terain does not occur 
. :1140Ortation of materials over or 

6.2.7.3 Meteorological Phenomena  

The three stu . 	areas experie t* 
phenomena. The meteol'Oftvicd1 phenomena tutiOlterion is not a differentiating 

	

: 	le difference in meteorological 

factor and is con$jitert4.  forAssessing impAt4'pn repository operation. 

StatOtaA. 1 1 study :  are AS ... experience hurricanes, tornadoes, and severe 
thunderstorml0.1e 	tipal meteorological phenomena data for 
the three stud ... . 	s 

. METEOROLOGICAL PHENOMENA 

... 
HUOicanes** 

	
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 

* 100 -yergOrrence. 
** 1886 to MP. 

7'** 1955 to 1967. 

...... 
Status. 	In the Gulf 	.. ...... . ... 

and there'are no hazards associ aiae  
through such terrain. 



agthton 
Cypress'Ci .  eaumont and 

New Augusta 

rural population only** 
1,110 

1,572 

42 
14 

14 

143 

6.2.7.4 Industrial, Transportation, and  
Military Installations. 

This subcriterion includes interactive land and aig4....  .... _ .. t could 
conflict with the construction and operation of a reposit oty4.  ii0010.1 hese 
installations would preclude the siting of a repository wAily of'OCOrge 
study areas. Since all three areas contain potential confTfets, thiCWitti-
terion is not considered to be a differentiating factor. 

Status. In the Louisiana study area, there  several types of  
and land iiiiT—fhat could conflict with the constr#446 and operation of a V 
repository. These uses include small airports,...1001titude training routes, 
nuclear facilities/activities, and large indus#4.41'comple4s. There are no 
nuclear or industrial facilities in the Miss:00.0ii studi*Oa; however, there 
are small airports, restricted airspaces, all0t444flitarrations area  The 
Texas study area contains several small airpttt04.04..Wolectrical generating ...................  

11q11:. 
facilities.  

........... 

LR 
	

6.2.8 Demography  

cr 
	

This criterion include . '  ....  4.1„, urban areas, and trans- 
portation risk. 

St t  ble 6-  presents the demography at each of the eight 
CD  domes.(2 ,  „  

....  . TIQ.cAted in areas of low population den- 
sity (much le53.  50  - - .  Oe mile). The population within 5 
miles (8 kilomet4r.. ..  . . domes ti*cdhsidered low enough to allow for 
evacuations.  ..... 

A . ,  .14. DEMOGRAPHY OF DOMES 
(See 40#66fx B for metric conversion) 

6.2.8.1 Population Density and Urban  

 

There are no  5i9nificant differ,  In the population densities at 
the domes. The pope! ; 

 .
:::.within 5 mileS4W ometers) of Palestine and 

Keechi domes is Si . . .  .  'higher, but  proximity is not considered to 
VI  be differentiatiri  . 

CD 

es of dome 
Town/City 
Population 

Population density* 
(people per 
square mile) 

*Population density for counties where domes are located. 
**Unincorporated, sparsely populated areas. 
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TABLE 6-14. (Continued) 

Towns/Cities 
Within 

5 miles of dome 

 

Town/City 
Population 

::: ! n Density* 
ANWOOK&Per 
vIllv slot ''''''  

   

Oakwood  None  rural population only**  13 .44'  ' 

314  
ggv, 

'  44.44: ' 

 

.. 1 ,.i ...  
19  ?1::::'1;  

Keechi  Palestine  14,525 
Palestine  Palestine  14,525 
Rayburn's  None  rural popula.01Zy 
Vacherie  Heflin 

*Population density for counties where do — -  ........  .. 
**Unincorporated, sparsely populated areas. 

N 

CC 

0 

6.2.8.2 Radioactive Waste Transportation Risk  

the dose calculations were expan40*. fnit44004gwors :n  the U.S., the 
transpontationofnucleanwaste*CfitiC00440mCto be differentiating. If 

. 
Thissubcriterionco rlsk to the populat  .-,.:m  transport of 

radioactive waste.  The diffe0.001'4* ........... ........... popiiiiiion doses from 

differences among the domes would'***en lel' 14$*3fansoortation risk is 
not a differentiating factor.  •••••• ••••••  ...••• ...•••.  .... 

 

••••••••••••  •••••••••......  ... 

pl 	seven domes using t401**ing and plannWtOctors in the southern U.S. as 

...".-....„:„...:............,........ 

sources. The res4 I: ...... .. '  * in Table6:: .  

Status. Relatlyg population4itments were calculated for 
CD 

CD 	

-."• — --...... 

 

•.....  ...  ...... 

6 - 15. ki..... '  E.. TION DOSE COMMITMENTS FOR DOMES* 
CD  ......... .  ..... 

52 
49 
50 
79 
78 

Not Calculated 
66 
66 
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6.2.9 Environmental Protection 

 

	

This criterion includes environmental impact, air/10 	con- 
flicts, and extreme/normal meteorological conditions. 	." -  _ 

6.2.9.1 Environmental Impact  

Environmental factors pertaining to the sittitof a nuclear waste -11. 
repository must be considered in the area to loca.04*-decision.* This 
subcriterion is considered to be less favorableAtOmpton dome. All of the 
candidate dome sites are covered by a mix of fo***Od and Agricultural land. 
There are potential habitats of threatened op:.0iiiigered*Oles at all domes, 
but field surveys have not confirmed the exif0.014. of . sO0Opecies at any of 
the domes. Wild and scenic rivers near Yacht '  	n s domes are not 
considered close enough to indicate a less fav616: ............. ition. Likewise, the 
intermittent wetlands over Cypress Creek are not 	. ..p the area and are 
not judged a disadvantage. The wildlife preserve mA17 . . by the state of 
Mississippi at Lampton dome was perceived as a definifi*iftimental issue. 
The evaluation is that Lampton isless ... favorable for thW ...... Cideration. The 
other domes were considered equor .... 4044.1e. 

Status. Table 6-16 corn -  .  	.... ...... 	tgptial environmental 
impacts.(29',30,31:Section 2) No 4'10: ...  .  .. xs are located on or 
near the domes. During the winter 6046, muceiWeil*ISs Creek dome is 
flooded. During the summer, marsh a0 .0.0.C*reA0Orniorelimited. This 
intermittent wetland is not consideredlOW0Tillue. No threatened or 
endangered species have been sighted.;yitt and scenic rivers near 
Rayburn's dome and 1140egiome should h ' 	S affected. A game reserve is 
located above Lampplk400  

.AV 

_`_.` TABLE POTENTIAL ENVIRONMENTAL IMPACTS 
(See . 	 metric conversion) 

-- 	_ 	 -- 

Hab*AiS I, Endangered Speciesa 

	

-:. - . . 	.--, .. 	::.. .................... 
Lamlitil.1'.... Jorest:IWiai- 	Possible 	 Game Reserve 

"c 	— *: .... ....9rest, Pori40'  Possible 	 None 
ticulture 

' 411'40mes are lo:4in counties that contain endangered species. How-
r' . 4)(;)  actual s::;::;ngs at any of the domes have been verified. A compre-

he . 	field siey# will be made during location studies. 

*An environMe40 assessment, which will accompany the final decision 
document, will determine whether these and other impacts should be considered 
in an environmental impact statement at this stage of the site characteriza-
tion process. 

... 

........ .. .. 

Domes Other Considerations 



Possible 
Possible 

20% Clear Cut, 	Possible 
80% Forest 
75% Forest ,  
50% Forest; 
50% Open 
53% Forest, Lake; 	Possible 
47% Open 
10% Clear Cut; 
80% Forest, Marsh 
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Domes  

Cypress 
Creek 

Oakwood 
Keechi 

Palestine 

Rayburn's 

Vacherie 	90% Forest Possible 

.... ............... 

.......... 
...... 

... 

	

aAl 1 domes are located in countt 		............  .  ...... Oangered species. 
However, 	no actual sightings at: 	.............  ....  been verified. 	A 

	

comprehensive field survey will 	.....  ....  .................. 

6.2.9.2 Air, Water, and Land Use ConfY  

This subcriX01*U  . considered . I :'„differentiating for land use 
conflicts. The fq#04t010:1,the national t*st over Cypress Creek for mil-
itary operations :OW:VI eWi;C:04ore favorabtOlind use relative to the consid- 
eration 	

....... 
eration of thi0Attbr. In44.4ition, only t4ee buildings are located on land 
over the dometWe locatithe town of Richton near Richton dome and the 
wildlife PreOtW4.t Lamp*500g44vOzed as less favorable from a land 
use standpoin*P°100041W***Wed as acceptable with primarily 
agricultural and404461.nd usage ........... use is not considered to be differ-
entiating among th ................... Water use was included under environmental 
impacts. 	 ••••••••••••••••••••• . .  ........ ........... •••"......... 

	

tit 	6-17Ii0sents he important land use conflict consid- 

::..igfAbns for the*Utt . domes. (29, 	No wilderness areas, proposed 30,31) 
a*Oderness areas,W0ime or unique farmland exist on or near the eight 

..... . . DeSoto NatT#641, Forest and Camp Shelby Military Reservation are 
'1040gLon Cypress:A* dome. The Marion County Wildlife Management Area and 

.. 	 ':::Jery are located on Lampton dome. A prehistoric site is 
lo64-t0 101e (46101ometers) east of Vacherie dome and a cemetery is 
locatWO.4_00MW The town of Richton is located adjacent to Richton dome. 
Lands 	.. 	.. 	contain existing buildings. 



Buildin g s 
on Domes .4011:11EIF , ,  A g riculture 
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TABLE 6-17. LAND USE CONFLICT CONSIDERATIONS 
(See Appendix B for metric conversion) 

Lampton 	 <15 	6 dairies in 4 miles 	Wildlife rei'V 	, i  
ex i sting 

cemOIVIIIi:„ 
, ee vy . , 

Richton 	 <20 	50% cultivated/pasture , A. Adjacent town  
Cy press 	 3 	None 	 ,'-'.:..:.iii:::".  National forest, 

Creek 	 .iii111::111gE 	military  reservation 
Oakwood 	 <15 	5,800 cattle in 3.i .Y .  .:$01e 
Keechi 	 <15 	11,500 cattle in,::. 	e s 	 ,, 0106 
Palestine 	<15 	13,500 cattle tC#Olity  All:::one 
Rayburn's 	<30 	1,500 cattle in 41*.IWA.  one 
Vacherie 	<35 	125 cattle in 4 mi4011:111*IF Prehistoric site 1  

'"i111:1111011e east, existin g  
f#emetery 

•""":::::::  ,,,,,,, : ,,,,,,, —......1.11WwIr-li-Jr-fr= ...VW-. aaacaaaaraallab fe.plee■ alaso:■,a-agnam. a =Malawian-a aaa*liiiiiiiiiiiiipi a aixia ,aa a lila -a 211 as 
............... 	.. 

.•.'t:lt:••.,,,,
..,,,...,,. 

•!::::• 

.... 
All ei g ht domes are in 	........ .. ....... 11\'' .  l's rst .. a re considered by  the EPA 

to be attainment areas. The 	........ 	a . ' .i".',1 1.\\***:-:*,i,A4. of the domes is about 
90 miles (145 kilometers  ometers). ( 29 , 30 , ....... 	thicti***1? gullity is not 
considered to be of importance in si ......... re*AWK:t::9,3u01)  The mixin g  
hei g qs and wind speeds for the three:—  4 .. .0e k*. are g iven in Table 
6 _ 18 . 29,30,31) 

TAB 	.. 	UAL AVERAGE 
. 	.. 

DROLOGICAL DATA 

..... . x.in g  Hei ghTi77)Hl.. 	— Wind Speed m/s) 

......... .  •••  ...  •..,... 

...... stf.10.4,A . ehll___„:,,,,„,„,,,'-:".7..*: ...pm  AM 	PM  
.............. . 	....... 

Louisfarta . .... . 	

.
. 	 497 	1452 	 5.7 	6.0 

Mi ssi ssi r)  .',. 	402 	1299 	5.3 	7.2 
Texas 	650 	1450 	 6.5 	7.0 

.... 

.... ....... ... 
• -V., 

--“- 
- 	 • 	 - 

..MaaMIlliiMMa.71111aWa..Maa.aaWiMdMaM3■.Mai■faaPSIMM-la 

din*, ............s at all domes will be eq ual to other interior 
.. .A46tions of the tliU*Diffusion is not limited by  mixin g  hei ghts or wind 

There are 4640 q ue characteristics at any  of the domes that would 
potential 4640.1a 1 i ty problem or result in an y  differences in the 

M0401,factors #6 
.. ....................... ........... ..... ....  

............................... 

Aia Extreme Environmental Conditions  

This 	not a differentiatin g  factor since there are no si gnificant 
differences amon g  the ei g ht domes under this subcriterion. 



-19. REGIO 	PULATION* 

• .... 
... 

Total ;: ::.t:laion Within 

.... • 

••:•,•• 
••••• ••••••• 

50 	mi (80 km) of Dome 
.............. 

... 
......... 

,yo ru 	....... ....... , . 
jjacherfeig. 

.............. 

.................. 

............ 

-:.census data 

657,900 
540,000 

1,177,000 
1,177,000 

684,000 
1,177,000 

540,000 
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Status.  Information on normal and extreme environmental 	itions 
was given in Sections 6.2.9.2 and 6.2.7.3, respectively. 

6.2.10 Socioeconomic Impacts  

The following is an evaluation of socioeconomic impacts for 
under consideration during this phase. 

6.2.10.1 Social/Economic  

The socioeconomic impacts on the toWIlh ... 	 ated in the 
control zone if a repository were sited in logfop:: ................ . considered less 
favorable, and should be given detailed consf40#40,444Ong the next phase 
and be included in the environmental impact stit '' '' '''' 

Possible differentiating factors include eye t t.... 4qand uses, local 
On 	land use plans, and the requirement, . for in-migrant work'6014ftich includes the 

population density within 10 mileteakjcl .  lometers) of the''4010nd reg ional 
On 	population figures. These factqC ''''''' ' '' ' ' wl iat between pot46tial sites. 

CD 
............................ 

Status. Table 6-19 presen ..lptgionarA000440WWithin a 50-mile 
(80-kilometer rangeas one indicatdithe pOtkeWtibor supply. Table 
6-20 lists population densities within 	-  . ' . At kilometers) of each dome. 

O 

C 

Or 



F) 

CD 

Cr• 
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TABLE 6-20. POPULATION DENSITIES WITHIN 10 MILES*.agT i.  

(See Appendix B for metric conversion) 
• • • • • • . • • : . . . . . . . . . . 

............... ••  ........... 
........................... 

PersOnSiSquare Mfle** 

- Freestone County, Texas  

..,,,,.  ...... ..:.....:..:..  ....... 

Cypress Creek  - Perry County, Mississippi ...,,Ag  

1:739.... :'..-7:: 

Richton  - Perry County, Mississippi  :igg  

:::9  ..... 7mr 

 

.  .... 
Rayburn's  - Bienville Parish, Louisiana 
Oakwood  12.9  

Vacherie  - Webster Parish, Louisiana  '':''''.7 
:".-  64.9  

ASft, - Leon County, Texas 

- Bienville Parish, LouistO2i:` f 19.3 .::::••::::Iii,  
Lampton  - Marion County, Mississi ....... ".Z..:T , : .  41.6 
Keechi  - Anderson County, Texas .. NI*11g:.,..... i ,11,1*: ,.  25.9 

*1970 census data. 
**Persons/square mile in the United States, 57.7. 

population densities within 5 nifti ..  ..  ..  . of the :ert:s of Keechi, 
Areas immediately surr0004:7  Agmes are sparsetil[populated. The 

Lampton, Oakwood, and Rayburn's A010.004.401k0414.0 low densities will 
minimize the number of households  544010.* -00ximity to the dome. 
Because of the lower populations in . ** are4.10Wiiii0ill be a need for a 
greater influx of workers, which wilf": .... i se ..  'f'socioeconomic impacts. 

Comprehensive regional land use....... , either exist or are under con-
sideration for RayburpOS.,: Nkwood, VacheliCAnd Keechi domes. Local land use 
plans are availab1e:1001unicipal are400ar Richton, Cypress, Lampton, 
Palestine, and K4k6fdorT4W:t.ounties in Mf*Ossippi where the domes are 
located have fig' .. rehensf*Clond use plans: 

A cOO*Wison  ....  ,..i4:...affected counties versus the national 
average indic*t.4...AWi.............. '400 differentials  The national average is ...  ... 
almost two times' ......  . :an the . County per capita income for Rayburn's, 
Richton, Lampton, 

 

 .. -grie and 1-1/4 times the local average for the other . , 
domes .  

rant  tion, Ac6i, Utility  

No dome  tifficiently different in terms of access or potential ac- 
. 

 

 s to transport*Okand utility systems to be deemed less favorable as a 
44a1 site 

.  _ 
• • 

s  143.06tential repository sites in Texas, Louisiana, and Missis- 
have ttik following transportation and utility service characteristics: 

• Ltss than a 5-mile (8-kilometer) distance to the nearest U.S. or 
state highway 

sippi 
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• Less than a 9-mile (14.5-kilometer) distance to a C140Trailroad 
system (except for Rayburn's which has a 2-mile (3,2. tbmeter) 
distance to a Class II railroad system) 

. 
• Less than a 35-mile (56-kilometer) distance to .44,ittiffitile.i.j . n Texas 

and Louisiana; no relevant waterway system ii.$10 .1 is . 
. • and oth.   

utilities. 

Table 6-21 summarizes data concerning ex.t4 	transportation facil -1:qpv 
ities and urban proximity of the dome sites in TO:: . 	. Louisiana, and 
Mi ssi ssippi . 

6.3 RECOMMENDATION OP1ONZSW '!!!! ........ 
....... 

The deliberations discussed above establish t ..................... „tance (relative 
favorableness) or non-acceptance fAkiptnation) of the doerieCiliftb regard to 
differentiable factors. This diAc4400krg,§mlted in elimin4itlbn, based on 
conservative uncertainty consid0: . :: 	. ..... 	Aqn, Rayburn's, and Keechi 
domes. Acceptable are Richton, V•401:•#i . 4; 1'itytif*Wigrglik and Oakwood domes. ..... 

..... 
As shown in Table 6-22, Riaktoc  vachOWtY0iss Creek, and Oakwood 

remain as acceptable locations folio i r .  .. e,-#401 i shment of the relative 
favorability of domes and the importariWiCf*Ors . The choice among these 
candidates and the future exploration ad14Y . 	at these locations are 
discussed below and .j*: . 	7.0. ••• 

..... 

..•••••••:... . .. 

. 	. 
Eliminated Domes 

 

One', . o ..F.,,.Palestlfi  .,„ ...... s,„ ... cilm.14:14ted in 1979 since it was found to 
have a s i gni ftg:01.,:j.**,Afety....,*'.... .  : ........ ......... ' .......... with prior dissolution processes. 
Strong implicati—, ........ :.,.....  : ..... ........... . ti4 ...4itiiity of a repository result from the 
impact of this pai'.,.....:  , 	''.utioning. 

•-1,.:*: , :::.,. : :1•04WAomes w..............ii....:\T.......,, ... „nated because they did not meet minimum site 
ge ....  	.....-.::::: .. I . :... :.tints . 	Tiii**mes are 

Keechf 01:4:k._  This  dome was eliminated because of inadequate lateral 
• -- 	:•„--::::•:::::,.• . 

extent w 	.: . •:t!gard to a reference repository loading. This loading 
. 	.. 	. .... 	. 	.. ...... .... 	could noi-.6i*commodated in Keechi dome with an adequate buffer. .... 	.... ... 	. 	. 

..."::::•:::::::::'. 1.',:•. , -„. 	The dome x.ii.OV.. ,.. 	also be eliminated for being at an inadequate minimal 
• •••:.:,','::•:,..'•.::.. ,...depth. 	1#•• . i4dition, the dome has the uncertainty of the presence of 

•11. •'.,'.:. ...Ouaternafit:fliulting and less favorable geochemical regime, mineral 
. .•:::. .....!`egpurc.eC*.•- nd surficial hydrologic system. Keechi dome is . 
•e0,40:04.4ed for el imi nation as a candidate repository location 
betii.rn of the inadequate lateral extent and minimum depth. . . 	.,. 

... 	
. . 	

........... 	
.. . .... 



State 19 bisects dome, 
State 287 within 3 re .... 

9 miles S.E. 

Nearest 
US/State 
Highway 

''''' 	••• 
........ •:.••••- ......... ..... .. ..... 

1 mile S. 
9 miles S.E. 

....... 	....... 

U.S. 79 bisects dome 
U.S. 45 within 8 miles 

Waterway 

Trinity River 
14 miles E. 

Trinity River 
20 miles W. 

Red River 
35 miles W. 

Red River 
35 miles W. 

Texas 

Oakwood 

Keechi 

Louisiana  

Raybum's 

Vacherie 

Mississippi 

Lampton 

State Hwys 4 and 
155 bisect dome 

U.S. Interstate 20 
8 miles N., State 

Hwy 	i 
3 miles 

6 miles 
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TABLE 6-21. EXISTING TRANSPORTATION FACI 5  
SOURCE POINT PROXIMITY(30,31,32 )':IA ''''' ' 

(See Appendix B for metric conversion) 

3 miles 
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TABLE 6-22. EVALUATION OF DOMES CONSIDERING DIFFERENTIATING FACTORS 
Reference Numbers• 
	

Relative Favorableness of Domes 
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use conflict, and environmental issues associated,AW00,9ame 
tet.: 

Lampton Dome.  This dome was also found to haye inadequ4  illLateral 
extent 	 dome 
has a significant disadvantage due to the over 	 body , land 

reserve over the site Lampton dome is recommen0C0i0101pation 
because of the inadequate lateral extent.  

Rayburn' s Dome .  This dome was found to have 
and inadequate , lateral extent. 	In additiogf : the dome has unfa4.0t........... .. 

inadequate  

dissolutioning uncertainties, resource pp*Ailal, and exp:::::111 

 minti*E:.... 0 

history related to the surface proximity*Ahe dome. Any one of 
these considerations alone would haveAOCSufficient to defer the 
dome. The existence of these severaY4terns agt.,,the inadequate 
lateral extent indicates that RaybAteCdome W040inated. 

In the case of the dome determinee***:::0.4Caty flaw and those 
with site geometry inadequacies, it was clear" ; ' bf these domes would 

ul 	be considered as the first choice for a reposit66qftWamong the original 
eight candidates available. The remaining four doMiii940ess Creek, Oakwood, OD 
Richton, and Vacherie, are significantly more acceptable ''' .those 

6.3, - 	...4'.....0'....**.:11.i.1.11.1.1P,','.1i,':',-,-;:::.,.. ' 	

::::::::..• cc 	eliminated.  

0- 

Domes to be considered for*: ... ,.,,.e::%iLation in the location 
0 	phase are, from most to least favorable;''' ' '''''ible 6-22): 

PO 	Richton DgReigIM4  dome is acct  . .... e and most favorable because of 
its large laterat#OtOiftch would prd4Wfor a very large buffer zone and CD 
technically con**AilV41400tory loadin4W . However, it is potentially less 

CD 

	

	favorable dueACCIand uS#L#Wd socioeconomic conflict, i.e., the location of 
the town of .Rf£#ition withinAlOtential control zone for the repository site 

_ 	.............. 
...

. 	. 	
Ceptable although it has no signifi- 

cant advantagetW4 .. .........  'sofieWSti . less favorable due to the apparent 
dissolution of 	' ... 'ck and surface hydrology. 

Creek 	 . This dome is acceptable and although one factor .... , .. 	 _ ... 
i*40.04g, . (existinCt#110 use), it has been assessed less favorable due 

. 

..,t9406'ii*i.VgochemicStiegime, potential dissolution, and surface 
hydrology. 

Oakwood  00.0  This dome, although acceptable for the purpose of this 
' e y,-Nation, has 4.004ssessed as much less favorable due to its exploration 
- 4Stiiand signttiOpt petroleum exploration. Approximately 36 holes have 
Pet400000_the WIWtome to repository level, and many have been further 
whipSt04.00e040Vthe salt overhang. The NRC concerns are strong in consid-
ering tk:„..' - 	 iierse condition". This issue may preclude licensing of _ _ 



• .•• • • 	.• 

o 	• •• • • ••• 
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.P11, 
Oakwood. In addition, the proximity of potential Quaternary fauW ....' ' 
dissolution, and the surface hydrology conditions are assessed '' ''' fffavorable. 

6.3.3 Conclusion 

  

The evaluations based on the decision process destiibed her0ikcest :  
elude that Richton, Vacherie, Cypress Creek, and Oakwood hive met themilt.  I  , ' 
NWTS requirements established as screening criteria, .ind are acceptablef0i. 
further characterization. These same requirements **not met by LamptonF 
Keechi, and Rayburn's; therefore, they were elimiria  from any future study ..14 
program. Palestine was eliminated earlier. 

•• 

Although Oakwood is deemed acceptabl4f0 furth0. 10nsideration for 
the purposes of this report, it has serious.4104ing 4#1Wtainties associated 
with salt penetrating borings and nearby repo  

' 
 !11,Ory faulting. 

Cypress Creek also is assessed less favorable.  f'  fiton and Vacherie are 
JD 	deemed the more favorable of the four domes. Betty  ''' Ase two, Richton is 

.... 

 

6.4 SENSITIVI   Y. ANALY  

 

_  ...... 

... . 
6.4.1 Introducttiiii  - 

cl  This section describes the uncFGs involved in deciding rela- 
tive dome favorability and identifies 00 actors to which dome recommendation 

CD 

• AnalySeiC. ...  to adequately describe or predict potentially 
significiWOOOpmena or conditions). 

ili -d*ta may arise from lack of precision in .......  ...  ..  
. . 4stfilents AO 	inability: 'of experiments or observations to precisely 

.'1*00ilre the neede.0 . 209logic data without altering the rock system in the 
Uncertatpt. es also arise from assumptions of which factors are more 

*rs .:.impprtant than othet.S.0d from inadequate understanding of phenomena or 
and ftions being m640.1ed or evaluated. 

ainsttt4background, testing the "correctness" of the choice of 

... 

recomme .  .  an evaluation of how sensitive the choice is to the 
uncertaint . ... Sent in the formation used  Large uncertainties in the 

assessed as the more favorable. 
on 

or 

decisions are most stIVOttite.. • 
,  . 

Uncertafn.  ar  from three priMiil sources: 
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data, assumptions, or analyses used to evaluate each factor may146 '''' 
unimportant, if the decision being made is insensitive to sucV*OFtainties. 
Similarly, small uncertainties in the evaluation of some factktiii'ay be quite 
significant, if the choice is sensitive to changes in data, ; ,stitions, or 
analyses used to evaluate those factors. 

Any analysis of uncertainty or sensitivity nee.A46..  be pe-  '''''' ''''' 
*. '' the context of the decision being supported by such analysis. The artcti4''' ' 

location step is made based on a "presumption" rathgr, than a "demonstratilitA l ,. 
of safety, and the choices are based on the relati*hvorability of one II:SW 
alternative over another. At this step a dome i.501 1beisumed" safe if unacce04 ,  
able conditions or features are not found. OnifWis more favorable than 
another if, other things being equal, it appe**0 come closer to meeting the 
site performance criteria described in SectAO, than,**45ther domes. A 
demonstration of safety and a finding of d '' ''''  only after 
detailed site investigations are performed .i`i .i . _'ater ''' tfng phase. 

The analysis is approached in two ways .(4141 ''' ag on whether the 
"uncertainty" question or the "sensitivity"  '' isidered first: 

Onl y sensitive facto**001ii#W0gcau se the  degree of 

0C•  Is the decision sensiti*OfOnsensitive to rea**10 changes 

C)- 

 

 
140604Win data, analyseVor assumptions? (within the range of 

uncertainty of insensiil*C1,06tb**)10AU:t4..effect on the outcome. 

Are the uncertainties smaIt *t largq:J..4at make any ..  -  . 

di fference to the decision ' 'r:i4  ' eZ;66j4 ,The large uncertainties are 
evaluated for their potential i.,,,.. ,,, '''' '''''' 

the outcome. 

Therefore ll'ecommendat iCA valid unless large uncertainty 
.:,•••,,.,...„. , .. 

remains regarding*000', :: . which the di000 is sensitive. The key ques-
tion is are 0100*Y '' t*iit 4ta or reasoriAite weighting uncertainties that 
could change t,W44tision 04tOme?  

...  _...... 

 '' 

The unceetk :. . ties . and sensitivities associated with each differenti-
ating factor are evitti#0d 19 .  this section. The summary of the analysis per- 
forp#C0qA0ffilTr the koW,:400stions is presented in Table 6-23.  ffer- 
er 	noC1:,tg1100ed in the analysis. By definition, a factor 
,W0iidiffer460#0pg becauWthe uncertainty ranges evaluated are overlapping 

:'.AtiigY2do not proVIOC*,basis for differentiation among domes. These nondiffer- 
WOitiating factorVWIOistill be significant to the eventual demonstration of 

so4011i.p suitability.ft data and analysis, however, provide no significantly 
or un f a**1 e evidence for any of the nondifferentiating factors at 

tt1001,0t. In ot4tTwords, each dome still being considered is judged 
atet#40,t0.!or 0 .0.4.#6ndifferentiating factor. Table 6-23 indicates that the 
uncert4410jk0 evaluation of host rock depth, geochemical regime, re-
sourcesOttAO*drology, and environmental impact provide insufficient 
cause to 600;'ZfOrther study of the acceptable domes (Richton, Vacherie, 
Cypress Creek 'and Oakwood). The uncertainties associated with licensing 
issues are sufficient to cause Oakwood dome to appear much more unfavorable 
than the other acceptable domes. 

00 

O 

CD 

O 

CP. 



	

Capability 
of 	........ Yes  

'Fr inn y Rive. 

deposits 
... 	... 

....... r able 
. .. 

No 	 None, based on present data 

1410tis4ng issue could adversely 

. liittri:0411,.worx1 dome favorability 
... tt.••••••:•:::: . 	. 

Yes 

Licensing issue could adversely 

affect Oakwood dome lavoiability 

No ' 	Roc ...... 	altt'on of Cypress 

Creek tioil*...'' ' ........ changed 
based on laitiOnlY of extensive 

utngineered fill  

..  IMObased un present 
.......... 

Mitigative measure would need  

be negotiated with local of 

and affected residents of 

Rich ton 

Not significant 

Nut significant 

Not estimated 

TABLE 6-23. SUMMARY OF UNCERTAINTIES AND SENSITIVITIES IN SALT DOME RECOMMENDATION DECISIONS 

Potential Effect un 
Approximate 
	

Recommended Domes for 

Uncertainty 
	

Recommendation t( 1  ) 
	

Differentiating factor 

1.20 ft 	 No 	 None, based on present data 

30%" 
	

Yes 
	

Possible, but unlikely, that 
100) 
	

Oakwood dome would be 
larger than Cypress Creek dome 

(tor 430%) and smaller than 

Vacherie (for -30%) 

Dissoluilon of husri 

(Section 6.2.2.5) 

Geocheinical regime 

(Section 6.2.3.1) 

Evidence:440101til ... ing 	.:PtieIli mechanisms fur 
that _ .Yt 1.1** .......... 	:1414010on in g active ....... 

.........   

'1190 .. ................. 	...:41 .01410 they be 

llt.it.0.11Valed? 

. ".L. , :11:::::....... 	-""••• ...... 
:. 	..., time predictict. :::ii:: 	1.:,;,:'Nuiesiiiitated 

...... .. 	 ..::::::::: 

Yes 
	

Dissolution at Richton, Vacherie, 

Cypress Creek, and Oakwood 

domes could render these domes 

less favorable 

No 
	

None, based on present data 

Qua'ciliary lauliing 

(Section 6.2.5.2) 

Resources 

(Section 6.2.6.1) 

Explut JilUll history 

(Section 6.2.6.2) 

Surface hydrology 

(Section 6.2.7.1) 

Environmental impact 

(Section 6.2.9.1) 

Air, water, land use conflict 

(Section 6.2.9.2) 

I ly puthesized neaniyietiAk 

capable faulting  104,4*411: 
2 million years 01401 1 : 11 : 

..... 

Declining petroleum 

produt lion 

Presence of unreculded 

boreholes 

Feasibility of engineered 

protection against probable 

maximum Hood 

Impact medic tiun 

Displacement of residents 

Socioeconomic impact 

(Secuon 6.2.10.1) 
Alteration of utilities, 

services and inlrastructure 

of town ul Richton 

Not estimated 	 Yes Mitigative measure .  .. 
be negotiated soil t 

and affected re410iitiSiitAnWii of 

Richton 

•::: ....... 
(I) ( °old any 1i:commended dome lose favorability? Or, could lire uncertainties cause any eliminated domes to be recommended? "Yes" answers are iiii411%X:d in 

Section ti.4. 

(2) Collins, L. W., el al, QghlitillarV luulrinyur lush it'At/1, bureau ui Economic Geology, Geologic Circular /S0-1. 
(I) Oakwood. 

(.1) Cy VICSS CIVON, Kldii lull, arrd VaifiCfle. 
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The uncertainties associated with the remaining factors fii.table 6-23 
(lateral extent, Quaternary faulting, dissolution, exploration 	it'y, land 
use conflict, and socioeconomic impact) require some discussi.W 	 ore 
recommendation (acceptance) of the four domes is considered 

6.4.2.1 Lateral Extent  

The uncertainty in measurement and estimation of the lateral ex e 
of domes is on the order of + 10 percent, for all d040; except for Oakwoo - 7f .  
and Lampton domes estimations, which are + 30 and3V - respectively. This 
amount of uncertainty is insufficient to TonsidelPiPress Creek, Richton, or 
Vacherie less favorable than indicated by the4t0y - result*I„ If the Oakwood 
dome size were 30 percent low and the CyOresA4t0ek dome.00'estimate (at 
repository level) were 10 percent high, a p0.01Pe . but,,,mplycely situation, 
then Oakwood would be larger than Cypress Creiekk.:311#100.ible difference is 
of little importance because Oakwood dome has Ott*:/.0.*Acteristics (possible 
Quaternary faulting and extensive exploration hiSttOWIMat are considered 

CP• 	more significant and outweigh the possibility of relattOly .  minor differences 
cry 	in dome size with Cypress Creek. If the size estimate1*14wood dome was 

too high, Oakwood could possibly .  bfsmaller than Vacherie:;00:the relative .. 
cr 	ranking of the four domes would. 	c ed. 	 .. . 

.... ..... 
Similar evaluation of s 	, fere-L, ..  .. . .. 	a conclusion that it 

is unlikely that any of the eliminkteddomes . wofirOiiifde as large a reposi-
tory buffer zone area as the recommended' :; .dome$.; eainties in estimated 
dome sizes do not, therefore, provide'.4basis . .::thange the dome 
recommendations. 

CD 
Tw2  6.4.2.2 DissolutiOel: 

. 
	Rock  

c, 
AccepteOp domes COSss Creek, Oakviood, and Vacherie are less favor- 

CD 	able for the 4iSsclution fact) . than is Richton. The evidence suggesting dis- 
solutionlng cif .  herie, 	.. 	4.nd Oakwood domes is not considered 

Cr 	strong enough to defer t 	... 	r . er* investigation, however. The presence 
of dissolutioning 	. e severe when viewed against evidence that the 
domes have been reTa If .  Tstable over the past several tens to hundreds of 
millionS Of years. The . f .. - t of possible dissolutioning at these domes on 
repository performance w' 	..more thoroughly evaluated in the next stage of 

AWAy 

. 
Dissola :1 Ong at Rayburn's dome is not the sole reason for recom-

nding its elimii100. The recommendation is based on size, depth, geo-
emical regime, and . eiploration history--less than favorable conditions that 

t present a 	.press Creek or Vacherie--which combined to make 
dome a 	likely choice for a repository. 

. 	re 	uncertainties associated with other factors listed in 
Table 6- „  th Lampton and Keechi domes were rated less favorable or 
eliminated are considered more important than uncertainties associated with 
dissolutioning at Vacherie, Cypress Creek, and Oakwood domes. These three 
domes should, therefore, remain candidates for the investigation. 

Q. 
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6.4.2.3 Quaternary Faulting  

Oakwood dome is the only remaining dome for which an:. . ,rtainty 
exists relative to Quaternary faulting. This uncertainty i$ 04f0i:.by the 
existence of a Texas Bureau of Economic Geology report "QuiterWsr•pim ilting in 
East Texas" (32) that postulates Quaternary faulting in east Texas 
Oakwood and Keechi domes. Removal of the Quaternary fault -ihicertaih004 
not cause Keechi dome to be considered acceptable; it was eliminated  . 
insufficient size. Oakwood was not eliminated for this factor, but furtfiet 
study of the postulated structures and a "negative fiOng" would be neces4 --  
to rank Oakwood dome over Richton, Cypress Creek, or  domes. A 
"positive finding" of Quaternary fault existence jtee Oakwood dome could 
create extreme licensing uncertainties and ef  elio4pate it from 
further consideration. 

 

6.4.2.4 Exploration History  
C.) 

Drilling or other exploratory activities are. . kto have occurred 
at all domes considered in this evaluation. The guantil**me proximity, 

co 

 

 depth of drilling penetrations, a#4 existence of exploratt00*umentation are 
factors in this evaluation. Oakm004461e , ts , known to have tOn explored, more 

CD  extensively than the other three.0.041,410  ciOts.t and many of the penetra- 
tions in and around the dome werentitret6000744Jack of documentation 
poses a potentially intractable lft.etiing is .ttifiWOOent at Richton, 
Vacherie, and Cypress Creek domes. ..Tht'importafkO'Itifs lack of documenta-
tion was not considered sufficient tO4Timjn4*Olikwood dome from further con-
sideration, but it does cause Oakwood it8ia6:oft * considered the least favor-
able of the domes judged, acceptable. Pf.a hflfier importance is assigned to 

V5 	the lack of exploration dotumentation in ifte -Tficinity of Oakwood dome, Oakwood 

C)  
could be dropped into tbe rase of unacceptibilty. No reasonable change in 
the relative impor1Ohte  th4 factor could 1be made that would cause Oakwood 

cD 

 

 dome to be jud.9 .ed are favoWe than Richton, Vacherie, or Cypress Creek 
domes for the ex loration .. si ry factor. 

CI% 

6.4.2.5  Land Jse- 	Ond 5Octi6edhomic Impact  

The land use'  .. .. ocioeconomic factors for Richton were reviewed 
against.  . ..that citirttree domes to be eliminated to ascertain whether 
Linter  . .  kthe preseWdOla could cause Richton to be assessed as less 
fOorable .. Or .ripIked by anatber dome not having the same "less favorable" 

atacteristic  . 6-23). 

The Richton recommendation is supported by two considerations. 
ri , any uncertaW0es associated with geologic factors that contribute to 

ar detract from radionuclide containment and isolation are safety related and 
art, tberefore, totifdered more severe than uncertainties associated with 
socioecOnbmiq iMpat.t or land use conflicts. For example, Keechi dome cannot 
be made 14t .W, but the conflicts and impacts at Richton may be amenable to 
mitigatioi 	 AdOtional investigation of Keechi dome may provide evidence to 
indicate an ifIci.ease 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 mitigallon. The 
socioeconomic impact and land use conflict apparent at Richton . ;:ar considered 
less severe than: 

• The lateral extent disadvantage at Lampton, R 
domes 

• The minimum depth disadvantages at Keechi and R .ayburn' 

• The exploration history disadvantages a.t. Rayburn's and 
domes (see Table 6-22). 

Keechi 

Based on these considerations, Lampt4000Yburn's„ Keechi, and 
Oakwood domes cannot be considered equal to pfItOter the0Aichton dome. 

...... 
Secondly, when Richton dome is cott004041tilffiCtither recommended 

domes, the "less favorable" land use and soditi****Oracteristics at 
Richton do not warrant changing the recommendatikICOly Cypress Creek, 
Vacherie, and Oakwood domes at this phase of the $44igRichton dome, unlike 
the other three, is either "acceptable" or "more fakitiOICJor  all contain- 

17. 

 

 ment and isolation factors (Table,.6-22). The uncertai -6.W .  .sociated with 
dissolutioning at Vacherie, Cypr, ::.:_re.#15 and Oakwood doMeCi4 more severe 

cc  than the land use and socioecon ... :7 . uncertainties associated: With Richton 
CD.  dome, because containment and 4 .4140.#0,004Arg considered more important 

to site suitability than envirom04041 4iiir.i0.040011q. factors. On the 
other hand, Vacherie, Cypress Creek  Oakwoc  O'ff:***Cfrible  6-22) have no 
"less favorable" characteristics fattl*envi l0iiktiE . socioeconomic and land 
use factors, whereas Richton dome 640*M.00#0rtainties associated with 
each of these four domes at least partiVe4erlap and do not provide a basis 

CD  for recommending one 4 .me„,as  superior to the others. Therefore, 

VD 	it is recommended W.  ur domes re000ovailable for continued study. 
................ 

.4.3 Conclusion 

t~s ion: 

• Bic  . - 
 

. .p.  rie, CyPress Creek, and Oakwood domes should remain 
availa  .,.further study. 

. c4Um don   • gnificant, but potentially resolvable, land 

. *.:010 socioe600fte conflict that deserves further study, but 
... not outweigh its favorable safety provided by 

cori .. f 	t and isolation capabilities. 

• safety-imertainties that may be expensive to study and resolve 

r  
Cypress. eek and Oakwood dome have containment, isolation, and 

and pe  ps pose formidable licensing questions. 

$bnable changes in the importance of the differentiating 
rs could cause any of the four eliminated domes to be 

o  dered 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. . .. 	.. :,..0h.arged with 
evaluating the appropriate data and formulatin g  the recom**01.0'e.ulf 
Coast salt domes for further characterization. Also disg4d 
actions- to date with other technical participants, peer groups, 
officials. 

6.5.1 Preliminary  Eval ua  .  

In Au gust, 1979, a Gulf Coast Site EvAttion ComOilittee (SEC) was 
formed by  ONWI mana gement. This group cons:440f key  ,giAtirIStaff, as well as 
personnel from Law Engineering Testin g  Comp000fle Gu14104st geologic proj-
ect mana ger ;  Bechtel National, Inc., the Gul'ffP.)410•00'tory  project mana-
ger ;  and Battelle's Pacific Northwest LaboratoH"100\011.1 .0 is involved in far- 

C\I 

	

	field safety  anal yses. This group was g iven the .1440.0..P4.1 . lity  of evaluatin g  
the available data on the Gulf Coast salt domes and . 4*.l.#119  methods for 
arriving at a recommendation of a more limited number .6" ........ 	 for detailed 

cc. 	subse q uent characterization. 
...... 	 .. 

The Site Evaluation Co ...... 	..... 	 .... ,:.meetings durin g  the remainder 
of 1979. In this period, site Oa .. .. . 1.catitiC00041:An.1 subcriteria were 
related  to the available data in 	foriiiO4WW\deficiencies were 
determined and methods explored for`' 	 . . 	.......... be recommended and 
selecting the domes for further in-dept.!; . 	... 	ttion. 

The work of the . Site Evaluatiok': ..o. ittee was discussed in a series 
of meetin g s with part:ktii0tA . in the Gulii.0.4.# effort durin g  January  and 
February , 1980. Fli4.100t#Clincluded thelOirks Bureau of Economic Geology , cp the Institute far`: ivi  ronitiOtat Studies of LtAsiana State University , the 

o 	Geology  DepartmOtof the 1.404rsity of Southern Mississippi, and the U.S. 
Geological 	 ....... . This cu.1014.0. in a three-day seminar on the Gulf Coast 

cr. 	salt dome fci•tt:. . . 	.......... • .. .":•fgbruary , 1980. ...... 

In Apri 	.. 	-e Geol og  t'"Review Group, an ONWI peer review 
committee, examine d: 	 .............. recommendation process and the data then 

.... Their cori&liftttits. althou gh not documented, appear to parallel 
• :•• ...... . ..... tho . 	 ... ''''' 	in thi s 	• s4figo:%1,. 

' • 	Throti .... „ . ropriateitt channels, the available technical information 
salt doiik:',4.0itgenin g  and recommendation process were discussed with 

AgStSsissippi state..,...4fOcials in late May  and again in earl y  September, 1980. 
apprcit04e state officials and agencies in Texas and Louisiana 

• '' '' briefed duri rig 	js period. 

on curr*.0..1•; in the sprin g  and summer of 1980, additional field data 
were O ta ro  ..... all*.Aiial y ses were completed to realize the level of information 
adeq uate'''. ' . '''.*'!'ecommendation process. 
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6.5.2 Gulf Coast Salt Dome Evaluation Team 

 

In June, 1980, the general manager of ONWI created thg.. .. ..  Coast 
Salt Dome Evaluation Team to complete work started by the SECS  Cformulate 
the recommendations presented in this document. This secttoli.000.S  how 
the group arrived at its recommendation and the compositiOn that .. m. 

6.5.2.1 Recommendation Process 
.. .... 

It should be emphasized that this team di  .. .. make a decision to 
further investigate Richton, Vacherie, Cypress QtgOk i  and Oakwood domes. DOE 
will decide which domes, if any, to study, afterCObsultat.ton with state and 
local officials and technical peer review. HONOer, theevaluation team did 
spend several months (June to October, 1980. (1):,revieNtftg:ffiaracterization 
data, (2) developing a step-by-step approach Vo 40cidin0 Nbich domes to 
recommend for further study, (3) defining the"sf9W1400 of the various site 
suitability factors, (4) requesting new informati0kW4palyses to reinforce 
the data base, (5) comparing dome favorabilities, and16) evaluating or postu-
lating the consequences of uncertain future events, be f0 ... king the recom-
mendations reported here. 

The group did not use... ..  .. . ? ...  majority rule, or 
poll-taking to decide the key isiOWOricrtIONj0"0dress  them. Rather, team 
members individually assessed fact .. 00 . expert . OoTpitn't.0.  identify features or 
conditions that were judged to enhaft0  dimipfSktbe ability of a given dome 
to perform as required by the perforni00.0blect.ives and criteria. Many dif- 
ferences of opinion were raised and t .. . .........  -debates were fully heard. 

CD  This led to a better understanding by e ..... .  ... member of the effect of var- 

t0  ious factors on both . 	area -to-locatioit ..... 0mmendation, and an eventual dome 
suitability determihatioh;: .The general agreeknt reached on the significance 

CD  of the various factors to "Og:gventual dome -Oftability determination is as 
described in thlt'Ocument.:  us, the result is a "group consensus" by the 

CD 	evaluation teat . 

	

a 	Do e Evaluation Team  

 

Evaluation'  ... , ....... bers possess the educational qualifications and 

	

experIA4q0jOtcated 	.  - 

WI Genert . 	Off16e . 	,  

Nuclear 	101eer—radioactive waste management-siting and technology 
developme 	 .research management, engineering sciences, nuclear 
physics, ramlear safety, nuclear waste management safety, and systems 
alysis 

ss 'anal Civil Engineer--radioactive waste repository and nuclear ,  
reac ter  siting; reactor standards development, design, and licensing; 
and cirstruction of nuclear facilities. 
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• ONWI Site Exploration Functional Area  

Geologist--repository siting, geologic exploration 	. 	Aracteri- 
zation of host rock media, mineralogy and petrology 	legic 
teaching and research. 

Environmental and Radiological Health Engineerz-r ository 
environmental exploration and characterization, ePvironmenti 
analysis, radiation dose analysis, and applied health physics.' 

_ i  Professional Geologist and Engineering G00.04st--radioactive waste ..,.. 
repository and nuclear reactor sitingoWttary  facility siting, and' 
hydrologic and geotechnical studies fqtymajor industrial facilities. 

• NWTS Site Program Office  

Professional Geologist--radioactive wai 	************** and nuclear 
reactor siting, siting criteria development;.4003ogic hazards 
analysis, and geologic teaching and researchW 

Professional Civil En 046t1-- tadiOactive waste repottiory and nuclear 
reactor siting, siting Olterig.  dOgiopment, environmental impact 
assessment, and geotechh. ** stud ** * Y . 110.clear facilities. 

• Other Key Staff  

c, 	Systems Department--Sociologi  w i.,ait1Oactive waste repository socio- 
logical anksocipeconomic impac*i .4.64mitigation analysis, public 
participW4K;40041tural econde*, rural and developmental 

cD 	sociolo ** 	1*. 'pg and researt0V 

CD 	Le 1 .::166 _  „Oney--environmental, administrative, nuclear 
an 00:w law; .r**0:1M..iti?:§t.e repository siting; power reactor 

cr 	 sittlig,..litigatt00.W*0400htation; assistant attorney general 
(Ohio),00.4041WpartietiAtfon workshops. 

.. 
NWTS Progr* POOktional Area--Computational and Systems Analyst-- 

. rgligactive wiiWrippsitory planning, research administration, 
;151(mpiON, and itifti Cation processing. 

All e fibers are employees of the Battelle Office of Nuclear 
4ste Isolation. 	 ' 'ultants, subcontractors, and other ONWI staff members 

tnPorted the deliWitions of the group by providing expert technical opinion ...  
he data on whi0-the recommendations are based. 

This recofilioOdation document in its final form may include additional 
evaluatidtS of th0 hur recommended domes and will incorporate, as appropri-
ate, colfloW431014fiCand concerns expressed during the review process. These 
reviews will Ofitribute to general acceptance of the recommendation or may 
cause reevaliratfons 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 4tement of position for t* . 	.... 
Rulemaking activity of the NRCO), the activities that h00,04:ed'6i*W„ ,, .., 
preparation of this document represent the second of a sequence oCt*AtIlgps 
that will be required before a salt dome can be considered - as one poilMiG4, 
site out of four or five in several geologic media ftlom which a selectfbilE....:... 
be made for the nation's first repository. ...••••••:.••••• 

Following a period of public review ot*Wdocument and the tech-
nical reports that provide the basis for the f#000endati4ps  contained herein, 
it is expected that there will be a period gailffining f4tAhe technical 
activities that will be conducted during t0004 . phasOMWtechnical 
investigations. It is anticipated that ap0000*COAWrepresentatives will 
assist in the preparation of these plans, as WWWWparticipants in the 
technical program. These activities will resultJOOtecise plan of 
activities to be conducted, a schedule over which th6.90Rbe carried out, 
identification of organizations that will have the 144ire#00nsibility for 

ce 

	

	each activity, and identificatio04 1„technical reports, . :40.10, and data that 
will he the products of the stud ' ...... ...... .. plans will be dbOrnented in a 

CD • 	report which should be transmitt 	....... ........ .......  t..p.ne month after the plans are 
finalized and to the states for .  - c .. 't;*tiO4C . )63y,thereafter. 

....... 

It is already clear that . 
	

... Rr ofatf . 	#S are very important to 
the next phase of work and will be fil044ed.4C0e plans that will be 

cD  developed. Among these activities are404009drologic investigations, both 
on a regional basis to provide the bas610CA'ainst which site-specific data 

PI 	can be compared, ar4:,*00VAC  to the d oliclkluestion to more thoroughly 
.address the guest000*.ution and hY.4t0Togic stability. Core samples of 

CD 	the stratigraphi.004400pg the domes*Oi be obtained to determine the 

CD 	nature and qua#00 .  of sorWA material within these units, so that the 
important quOtipli of rete*NO .. of radionuclides due to these processes can be 

tr 	addressed. :400,pecific4#101tapfpcmation must be obtained by utilization 
of a microseft*Att,4040040tOtInition of the structure of the domes 
and the flankin44000606 unit0iiitt be obtained by additional seismic 
surveys. Other iii4W0tions to be conducted will be determined during the 
planning period disedOWIg.the preceding paragraph. 

Alt** anticiti404V0at the next phase of activities will neces- 
,00  '1-: SUltAk* . equal artiOft of data on the domes that are acceptable, or 
A4t . exactly f.hig004 activities will he conducted for each of the domes. 

occurs beca4W0e questions that need to he addressed at the domes are 
exactly the s40 .:,  The most significant questions at one dome are not 

W0*#41y the same WOiDse for a second dome. It is also anticipated that 
`4f00*tion gaineViting the next phase will allow a further narrowing of the 

.... 
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APPENDIX A. SALT DOME DATA SUMMARY 

. ala in this appendix will be updated as additional information is obtained in the next phase of investigations. 

Vacherie, 	Cypress Creek, 	Lampton, 	Richton, 	Keechi, 	Oakwood, 
Louisiana 
	

Mississippi 
	

Mississippi 
	

Mississippi 
	

Texas 
	 Texas 

a4;; )  

. . 	 ... 

• ... 	...77 ....... 
.• 	..1 	: •••••••;"•\"-.......":1'..1:7103.4k:iforne 18(1 ti 

It ( SS to 9 

........ 
...... ......•... . dorntel .  

.".-117:1....1...ji 20 t (55 to yt{itii"r.i: 

1271 It (387 ni) 

Surface elevation over 

dome ISO io 270 It 

(55 6)82 m) 

2. Thickness 102011 (311 m) max. 

1646 It (502 ni) 	722 It (220 m ) 	435 ft ( 133 m) 	1163 ft (354 m) 

Surface elevation 	Sur lace circa- 	Surface elevation 	Surface elevation 

over dome I9U 	lion over dome 	over dome 340 	over dome 300 

to 370 ft 	 160 to 290 Ii 	to 480 11 	 to 550 ft 

(58 to 113 m) 	(49 to 88 m) 	(104 6,146 m ) 	(92 to 1613 m )  

850 It (260 m) 	1050 ft (320 m) 	2260 It (689 m) 	1780 ft (543 m) 

min 

C> 
3. Lucia' 1 xtem 

(with 800 ft bullet zone) 
213(0 acrd ( alT 826 ha) 	500 Are, (202 ha) 
(See Figure A• 10) 	.... .... 	•:40% 

e Figure A 14 )  

3760 acres 	 990 acres (401 ha) 

(1522 ha ) 	(See Fi gure A•22) 

(Ste Figure 

A7113)  

1940 acres (785 ha) 

(See Figure A-26) 

7C" 

 

IL Geohydr °logy 

2. Hydrological Regime, - 

I. Creohydiological Re gime, 	  

Aquifer Charac ter izat ion 

Modeling, Surface. 

Subsurface 

3. Geohydrulogical Regime, 	Clay 5 to 15 ft 	Clay 190 ft ( 

Adequate  

emd:) . a I. e.. d 44:ay113f.'.il." ;  ad  

. 7.7J7 

''':';'. ............... 
Phase; 

thick Shal heal-Flow Rates 	 (1.5 to 4.6 m) 	thick 
IT 	 thick 

4. Subsurface Dissolution 

Rates 

Topogr a ph ic     depres-

sion 

 

 mayindicate 

some dissolution-

ing  

Possible saline anom-

aly, origin unknown 

.... 
Swamp over dolWe 

may  indicate 

dissolution 

* la to be obtained in next phase 

kjkkil data to be obtainedictil'.41 1.iirtiese 	  

	

Clay 875  ft,; 	 chw 	 :,lay 150 ft ' 

	

(267 mOki.k 	 m) thick 

	

.••••••• .... 	......... 

	

9.*:04i.on,04100 	••••-:::.:.**i01:ii11 
.. .. ..... . 

.. ....... ceuc;tiet to 
he determined 

No 	 . 

. 
Possible saline anom-

aly, Source and 

Clay 184 It (56 m )  

thick 

consequences 

nknown 

Ill. Geochemistry 

I. Chemical Interaction of 	  Adequate data for area phase; additional data to be obtained in next phase 

Waste/Rock/Ground 

Water 

2. Radionuclide Retardation 

 

Area phasedata indicates adequate retardation at all domes 

Additional data to be obtained in next phase 

 



Oakwood, 
Texas 

Lampton, 	Richton, 

Mississippi 	Mississippi 
Keechi, 
Texas 

APPENDIX A. SALT DOME DATA SUMMARY (Continued) 

Vacherie, 	_ Cypress Creek, 
Louisiana 	Mississippi 

IV. (..;eolOgighar,* r i/a ion 

I. Sir 	 " 	 ... 	(se, I i gu e A. II) 	 (See F igui A- 15) 	(See F iguie A-19I 

...... 	...... 

2. Host 	.. 	............................ ...... ....... 	 . 	 .. .... 	 moisture content; additional data to be obtained in next phase 
..... . 	• 	. 

(See Figure A-23) 	(See Figure A-27) 

C> 

Analysis 0 1-...0.141• cure indicates strength within previously observed limits 
1■4' 	. 

..... 	Additional 4:cioAie obtained in next phase ........... 
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..................... terraces 
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.................................. ... 	........... 
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BP date 
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5. Seismiciiy, Giound 
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Earthquake 
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V 	Ice tonic 1.11V11o111111.:111 

. I LI. 10111L. 1.11111CM 
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Possible Quaternary 	Possible Quaternary 
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)> 
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APPENDIX A. SALT DOME DATA SUMMARY (Continued) 

Vacherie, 	Cypress Creek, 	Lampton, 	Richton, 	Keechi, 	Oakwood, 
Louisiana 
	

Mississippi 
	

Mississippi 
	

Mississippi 
	

Texas 
	

Texas 

iiii 	.......  
2. I 

1. Laird Qwneishrp, 
Access 

• ' .:.. ...11'...:::::........ '''''''''' ''''' '''''' '''''''''' : sm., 	... ................::::;:l '......... 1,1■ g .......** •••  ........ ... . .. . . 	( ■ Ih ■tcliolt, in salt Ix - 
••:. 

................... 

• .. --.::44/00 II ( -nil 0 Air: 
:1::(11:1671.1:141:1:::11:Inu:,"..:;:i...ti,....: .. .. 	I ,,, - ,. 11 • 2i Nirr and 

'000 and -400rf.f.4::::: ... 	. trim t I 1-610 and 
•9  I I nil NISI 

( ,.t .: idiclie 'pi ih)  i Mg iSi.4.1 	Aft .1 ............ m s i I I de, p ii, it digs iii s mi 
::::: ...... 

	

•••:: ...... :: 	-: ....... .. 	. 	..., . 

,- -- 

',.111 u 0 -4 IY.1.1 ":lniiii1C:: :::'.:*::: :11deep bor ings.in•••••• ••• lit krii) I adius • .. •• 	 ••••-: ......... 

	

- 	-:'•••••".• ' 	lb:hnl) r 	'" ... :::::. ..... 

1111.4 Mg.. Mho 

- 2011011 (,..11111111) 

MSI 

ih I II 1 gs in 

1 MO Pi 

0 hosing,  pen, - 	; deep turf digs pelie. 	fu ■ Ichoks u1 • s ell 

lime 2000 II 	u.11r herween 	 heiween -2000 and 

1 -4, 10 Ill) 	 -2000 mid - )(NO It 	- ItHX) It ( -610 and 

19 deep Ion 	 (-AIM mid -414 in) 	-914 ni) MSI. 
III 	 MSI 	 74 hoicholcs in Sim 
i mho, 	 ris 0.11ings 	 (S•kni) radius 

Di km) radius 	ire addition, .34 
whopstocked pro. 

du,. mg 77 holes in 

sedimc- nrs below 

the overhang 

l ir um,. 	 Pr 15.11) . 
	

Pr ivale 

111.111.11...1 • 111..111 M11, 

1 .1 1.111111. V.11111 

Drained by 	 ..............ccen Minor drainage of 

'N41.1iure A -21) ............. 	 ........ 

	

..................... 	.. .. 	.... 

1:-.1)SOi1i4ii..Ni'.6;rii*..1'r**sraphi4 high 

	

au 	.. :1404.4*,,p 
. 

. *0- igure A•1 7)  
... ....... ...... 

VII, 	S/1116141: 	11. it 

I. S1uhu.d 11) 

System 

2. Sutl.m• 1 op,igi aphic 

Ica !Wes 

Drained by louse 

Creek 

(Sec Figure A4 

and A- 5) 

Central depression 

surrounded by  hills 

(Sec Figure A'S) 

CeltUal deprusmon 

(See 1.  iguie A - 9) 
Depression I s ■ii41.1121:9 
(See F iguie A -  13) 

Drained by 

Alligator Creek T, 

(See Figures A - 2/3 

and A- 29) 

Benign tojtiiip•phic 	Irregular ridge of 
...... 

....... 	low, rolling hills 
(See 	 (See Figure A -29) . . • 

Keechi Creek 

Lower LrtNaYiek .. and 	... 	. 	(See Figures A-24 

(See F 	Creek 	 and A 2 5 )
• 

and 	 . A . 20 and A..11,1:1 :,1;; ,*  
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3. Me t col ,r1 )gic a I 	------ — 
	

Adequate data for area phase; additional Jata to be obtained in next phase 

Phenomena 

4. Industrial, fransporia non, 

Wax y Installation Lite,. is 
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some industrial complexes, 

nuclear facildies/activi ties 

Mississippi 	small airports, 

military installation in Area 

Texas small 

two electrical generaI•ieit ........... 
facilities 



Campton, 	Richton, 

Mississippi 	Mississippi 

	

--Keet-hi, 	Oakwood, 

	

Texas 	 Texas 
Vacherie, 
Louisiana 

Cypress Creek, 
Mississippi 

1 2.') P•11111111,11 till 
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ul dorm' 

.11 110101111 • 511 nil 
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APPENDIX A. SALT DOME DATA SUMMARY (Continued) 
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2. Radio,ativc Waste 

hanspoi tation Risk 
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Use Con118.1, 
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