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MEMORANDUM FOR: James C. Malaro, Chief
High-Level Licensing Management Branch

FROM: Regis R. Boyle

SUBJECT: MINUTES OF NRC/DOE MEETING ON GEOLOGIC EXPLORATION FOR
HLW REPOSITORY SITES

On April 11, 1979, the second in a series of meetings was held in
Silver Spring with the U.S. Department of Energy (DOE) and their
contractors. The purpose of this meeting was to provide the NRC
staff and our contractors with a better understanding of the geo-
logical exploration program being implemented by DOE to identify sites
for nuclear waste repositories. NRC staff members from NMSS, SD, NRR,
and RES attended. A copy of the meeting notice was placed in the NRC
public document room at 1717 H Street and was sent to those individuals
who had requested that they be notified of NRC/DOE meetings on waste
management matters. The total attendance at the meeting was about
100 persons including several individuals from the public, other
Government agencies, and congressional staffs.

DOE briefly described their program for selecting a repository site.
Attached is a set of all vu-graphs which were used by DOE or the contractors
during the meeting. The sequence of geologic investigations in this
process is to (1) identify geologic formations of interest, (2) perform
regional reconnaissance studies on favorable geologic formitions, (3)
perform more detailed studies on smaller areas (C"' 1000 mi ) within a favor-
able geologic formation, and (4) prepare detailed site specific confirmation
studies on areas of no more than a few square miles.

The geologic exploration work in both salt and non-salt media by
DOE is taking place in seven areas in the United States. These
include the Gulf Interior Region (Texas, Louisiana, Mississippi),
the Paradox Basin.(Colorado, Utah), the Permian Basin (Oklahoma,
Texas, New Mexico), the Salina Basin (Ohio, New York), the WIPP
site. By 1984, work should have progressed in these areas to the
point where DOE will be able to determine the feasibility of
developing a repository at specific sites within these regions,
Hanford, and the Nevada Test Site.
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DOE is starting a program to examine geologic media other than salt
but DOE has not yet defined geographic regions of interest. This
work will focus primarily on argillaceous and crystalline rocks.
The geologic exploration program in non-salt media will not be
completed until 1985.

The next meeting between DOE and NRC on waste management matters is
tentatively scheduled for April 27, 1979, when the topic of criteria
development will be discussed.

Reg R.Boyle
High-Level Licensing

Management Branch

Enclosure:
As stated
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DEPARTMENT OF ENERGY BRIEFING

FOR NUCLEAR REGULATORY COMMISSION

"PROGRAM FOR IDENTIFYING SITES FOR NUCLEAR WASTE REPOSITORIES"

APRIL 11, 1979



AGENDA FOR NRC BRIEFING BY DOE
April 11, 1979 - Room 150, Willste Bldg.,
7915 Eastern Ave., Silver Spring, Md.

GEOLOGIC EXPLORATION FOR THE NWTS PROGRAM

9:30 a.m. Introduction (C. Heath, DOE-HQ)

9:40 a.m. Site & Repository Development (M. Kehnemuyi, ONWI)

9:50 a.m. Geologic Documentation for License Application (R. Laughon, ONWI)

10:30 a.m. BREAK

10:45 a.m. Plans for Exploration of Non-Salt Media (R. Laughon, ONWI)

11:05 a.m Geologic Exploration - Gulf Interior Region (P. Patchick, ONWI)

11:50 a.m. Geologic Exploration - Paradox Basin (N. Frazier, ONWI)

12:10 p.m. Geologic Exploration - Penmian Basin (W. Newcomb, ONWI)

12:30 p.m. LUNCH

1:30 p.m. Geologic Exploration - Salina Basin (W. Newcomb, ONWI)

1:50 p.m. Geologic Exploration - New Mexico (L. Hill, Sandia)

2:20 p.m. Geologic Exploration - Washington (D. Brown, Rockwell)

2:50 p.m. Geologic Exploration - Nevada (S. Sinnock)

3:20 p.m. BREAK

3:30 p.m. Discussion and Questions

4:00 p.m. Concluding Remarks

National Waste Tenminal Storage
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REGIONS BEING INVESTIGATED FOR TERMINAL STORAGE
OF RADIOACTIVE WASTES
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TERM

COMMERCIAL WASTE MANACEMENT PROGRAM
SITING SCHEDULE

FISCAL YEARS 1 1979 11980 11981 11982 11983 119841
INAL STO"11AGE © ( (

)LOGIC SITE SELECTION V V V1. GEC

* SALT

GULF DOMES

BEDDED SALT - 1

BEDDED SALT-2

VV1
'7

V7
* NON-SALT

HANFORD BASALT

NTS MEDIA

OTHER REGIONS

V V7
V 17

V MULTIPLE SITE CANDIDATES IDENlII ifF)

V GEOLOGIC SITE IDENTiFIED AS SUITABLE FOR REPOSITORY
Il
V- ALTERNATIVE STRATEGIES FOR INITIli. SITE SELECTION

(B)

0

EARLY SALT AND DOE SITE BASALT OPTIONS

EXPANDED SALT AND DOE SITE NON-SALT OPTIONS

MULTIPLE GEOLOGIC MEDIA OPTIONS

1/8/79
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| ASSUMED LICENSING PROCESS

I INFORMATION EXCHANGE
EAG., * WASTE ISQLATICOQ SAFETY ASSESSMENT

PROGRAM tUISAPI

* SITING & ENGINEERING CRITERIA
* GEOLOGIC EXPLORATION

* ENVI ROt"ME"TAL SURVEYS

I PRELIMINARY ImrORMATION REPORT
I APPLICATION PREPARATION |

* SAR PhEPiATION .
* ER PREPARATION

* FORMAL LICENSING

oi Bairetle2/6/79 
M o ani vimosement IDWislon

Off~ Ice oqtf Hrlat waste Isolatio



GEOLOGIC DOCUMENTATION

R. B. LAUGHON

(sOee of hiucIU sWae Ois4t.io

Battelle
4-79
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HISTORY OF WASTE DISPOSAL EFFORT

1957

1963-1967

1968

1970

1972

1974

1976

1977

1978

1979

NAS-NRC RECOMMENDATION FOR DISPOSAL IN SALT

PROJECT SALT VAULT

EVALUATION OF HANFORD BASALTS BEGINS

PROPOSED PILOT FACILITY AT LYONS. KANSAS

WITHDRAWAL FROM LYONS, KANSAS

SEARCH CONTINUES IN KANSAS; EXPANDED TO NEW MEXICO

USGS SURVEY OF GULF COAST SALT DOMES

USGS BEGINS RECONNAISSANCE IN PARADOX BASIN

WIPP FACILITY PROPOSED

EVALUATION OF SALT DOMES BEGINS

NWTS PROGRAM ANNOUNCED

EVALUATION OF GEOLOGIC FORMATIONS AT NTS BEGINS

EVALUATION OF PERMIAN BASIN, EXCLUDING DELAWARE
SUB-BASIN

EVALUATION OF SALINA SALT BASIN BEGINS

EVALUATION OF PALO DURO SUB-BASIN BEGINS

STUDY AREAS RECOMMENDED IN GULF COAST AND
SALINA SALT REGIONS

ONWI FORMED AT BMI

IRG REPORT ISSUED

WORK PROCEEDING AT WIPP, NTS, COLUMBIA PLATEAU
BASALTS, AND FOUR SALT BASINS

EVALUATION OF OTHER NON-SALT MEDIA ACCELERATED

OP,4WI
offora l pudwastowfI, rmars

* Battelle4.79



ROCK SALT mPOSITS IN Mt UNITED STATES
WAFTsR PICE AND RIC", U.S.G.S. BULL. 1148)

OHlWI

Daf eflee

4-7
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GEOLOGIC EXPLORATION ACTIVITIES

GEOLOGIC AND HYDROLOGIC INVESTIGATIONS

SEPARATE AND DISTINCT FROM ENVIRONMENTAL SURVEY ACTIVITIES

COMPILATION, REVIEW, AND EVALUATION OF EXISTING DATA

COLLECTION AND EVALUATION OF NEW DATA

BASELINE FOR SAFETY ANALYSIS AND ENVIRONMENTAL REPORTS

RESULTS MUST SATISFY:

THE NEPA PROCESS

NRC LICENSING REQUIREMENTS

STATE AND LOCAL OFFICIALS

THE SCIENTIFIC COMMUNITY

THE PUBLIC AT LARGE

COVERED BY QA PROGRAM

INCLUDES PARTICIPATION BY STATE AGENCIES/UNIVERSITIES

SUBJECTED TO INDEPENDENT PEER REVIEW(S)

OEw-rr Nur tej w uijeli.s

.<?9 I Batelle
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SEQUENCE OF GEOLOGIC INVESTIGATIONS

IDENTIFICATION OF FORMATIONS OF INTEREST

NO AREAL LIMIT

EVALUATION OF EXISTING LITERATURE AND DATA

BASED ON FUNDAMENTAL ROCK PROPERTIES

BASIS FOR SELECTION OF REGIONS OF INTEREST

REGIONAL RECONNAISSANCE

REGION BOUNDED BY OCCURRENCE OF FAVORABLE GEOLOGIC
SYSTEM/MEDIUM

EVALUATION OF EXISTING LITERATURE AND DATA

BASIS FOR RECOMMENDATION OF STUDY AREAS

AREA STUDIES

AREA OF FAVORABLE GEOLOGY OR ABOUT 1000 mi2

COLLECTION AND EVALUATION OF NEW DATA

DATA SPECIFIC TO WASTE ISOLATION PROBLEM

BASIS FOR RECOMMENDATION OF POTENTIAL LOCATIONS
(CANDIDATE SITES)

CONFIRMATION STUDIES

AREA OF A FEW mi2

DETAILED, SITE SPECIFIC DATA COLLECTION

RESULTS IN QUALIFICATION OF REJECTION OF A SITE

GEOLOGIC BASIS FOR SUBMITTAL OF PSAR AND ER

Of~ st l m alus wme
4.79 gBlel



TOPICS TO BE ADDRESSED

GEOLOGY

* PHYSIOGRAPHY
EROSION & DENUDATION

* STRATIGRAPHY
DEPTH, THICKNESS, EXTENT
GEOCHEMISTRY
PHYSICAL PROPERTIES

* STRUCTURE/TECTONICS
LINEAMENTS. FAULTS. JOINTS
FOLDS
UPLIFT & SUBSIDENCE
DISSOLUTION FEATURES
TECTONIC HISTORY
IGNEOUS ACTIVITY

* SEISMOLOGY

* ENERGY & MINERAL RESOURCES

HYDROLOGY

* SURFACE WATER
GROUNDWATER

FUTURE GEOLOGIC EVENTS

Oak(, U



a

PRODUCT OF SITE SELECTION ACTIVITIES

* IDENTIFICATION OF APPROPRIATE SAFE, ACCEPTABLE, LICENSABLE
SITES FOR LOCATION OF REPOSITORIES

* SITE QUALIFICATION REPORTS THAT WILL SUPPORT LICENSING
DOCUMENTS (PSAR, ER, EIS)

,0f\WIIKm les Do t % 4 er r kidewo

t 4 " IBatelle
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SOURCES OF GEOLOGIC EXPERTISE

CONSULTANTS

DOE LABORATORIES

GEOTECHNICAL FIRMS

STATE GEOLOGICAL SURVEYS

UNIVERSITIES - ACADEMIC DEPARTMENTS, RESEARCH LABORATORIES

U.S. GEOLOGICAL SURVEY

Of t Ss1 Wv wi#.f91eel Nut Wadle-heldletwo

Batielle4?'9 I
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GEOLOGIC DOCUMENTATION
(Ideal Case)

DOCUMENT(S) DEMONSTRATING CHOICE OF GEOLOGIC MEDIA/SYSTEMS

DOCUMENT(S) DEMONSTRATING CHOICE OF REGIONS

REGIONAL CHARACTERIZATION REPORT, DEMONSTRATING CHOICE OF
AREAS

PLAN FOR FIELD ACTIVITIES AND DETAILED EVALUATION

AREA CHARACTERIZATION REPORT, DEMONSTRATING CHOICE OF
POTENTIAL SITES

SITE CHARACTERIZATION REPORT, DEMONSTRATING VALIDITY OF SITE

GEOLOGIC CONTRIBUTION TO PSAR AND ER

t 4.79 sBattelle 2
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GEOLOGY

DETAILED LITHOLOGIC DESCRIPTION OF ALL UNITS IN STRATIGRAPHIC
SECTION

THREE DIMENSIONAL OVERALL STRUCTURAL CONFIGURATION

DESCRIPTION OF ZONES OF ALTERATION AND/OR WEATHERING

DESCRIPTION OF STRUCTURAL DETAILS - JOINTS, FAULTS, SHISTOSITY,
FOLDS, BEDDING PLANES. FOLIATION

RELATION OF STRUCTURAL FEATURES TO STRESS REGIME

TECTONIC SETTING AND GEOLOGIC HISTORY

CRUSTAL STABILITY

REGIONAL STRESS REGIME

GEOTHERMOMETRY

HISTORIC SEISMICITY AND RELATION TO STRUCTURE

SEISMIC MONITORING/DEFINITION OF SEISMOGENIC STRUCTURES

EARTHQUAKE RECURRENCE RATE

MAXIMUM CREDIBLE EARTHQUAKES

SEISMIC WAVE TRANSMISSION CHARACTERISTICS

IDENTIFICATION OF CAUSES/EFFECTS OF INDUCED SEISMICITY

MAXIMUM VIBRATORY GROUND MOTION

EROSION/DENUDATION PROCESSES AND RATES

POTENTIAL FOR EROSION/DENUDATION RATE CHANGE DUE TO CLIMATIC
FLUCTUATIONS

NATURAL RESOURCE POTENTIAL AND PROJECTED NEED

' O[\WI
Of l r ucr d ?FWAS80 1vrevn

479 BatItelle
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HYDROLOGY

SURFACE WATERS

DETAILED HYDROLOGIC DESCRIPTION OF SITE ENVIRONMENT

DESCRIPTION OF SIGNIFICANT TRIBUTARIES IN VICINITY

PATTERN AND GRADIENTS OF DRAINAGE

EXPECTED SEASONAL/TEMPORAL VARIATIONS OF FLOW, CURRENTS,
TEMPERATURE, SALINITY. STREAM LOAD, SEDIMENTATION RATE

SOURCE AND NATURE OF ANY BACKGROUND POLLUTANTS

LOW AND AVERAGE FLOW CONDITIONS FOR ANY STREAM TO BE
USED

PERIOD-OF-RECORD DROUGHT

GROUNDWATER

PIEZOMETRIC CONTOUR MAPS AND HYDRAULIC GRADIENTS

PERMEABILITIES; TOTAL AND EFFECTIVE POROSITIES

BULK DENSITIES AND STORAGE COEFFICIENTS

DISPERSION AND DISTRIBUTION (SORPTION) COEFFICIENTS

DEFINITION OF RECHARGE ZONES AND ANNUAL RECHARGE

DEFINITION OF DISCHARGE AREAS

DEFINITION OF RETENTION TIME

DISTANCE TO NEAREST DOWN-GRADIENT WELL/WATER BODY

WATER CHEMISTRY

TIME HISTORIES OF GROUNDWATER FLUCTUATIONS

DATA ON DRAWDOWN FROM INDUSTRY/MUNICIPALITIES

o4wi

4.9Otn @,mJ~d W. iweattele



ONWI NON-SALT ACTIVITIES

1979 BEGIN REVIEW TO IDENTIFY FORMATIONS/REGIONS OF INTEREST

° ARGILLACEOUS ROCKS

* CRYSTALLINE ROCKS

BEGIN LABORATORY STUDIES OF ROCK PROPERTIES

* ARGILLACEOUS ROCKS

COMPLETE SUBREGIONAL STUDIES IN SOUTHEAST

1980 REVIEW OF GEOLOGIC/ENVIRONMENTAL "SYSTEMS"

BEGIN REGIONAL RECONNAISSANCE

* ARGILLACEOUS ROCKS

* CRYSTALLINE ROCKS

BEGIN AREA STUDIES

* CRYSTALLINE ROCKS

479 Of\IW I'I
*#041 Mim odar *.Jjrnntv y
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ONWI NON-SALT SCHEDULE

FY 1979 1980 1981 1982 1983 1984 1985

NATIONAL OVERVIEWS

IDENTIFICATION OF REGION

REGIONAL RECONNAISSANCE

IDENTIFICATION OF AREA

AREA STUDIES

IDENTIFICATION OF LOCATION

CONFIRMATION STUDIES

SITE RECOMMENDATION

PSAR SUBMITTAL S

.4-n

\K, Battelle Joo
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GEOLOGICAL INVESTIGATIONS

GULF COAST INTERIOR REGION

P. F. PATCHICK

'WI
'Wa*te Inown

BaDtelle
4.79
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FAVORABLE CHARACTERISTICS
OF SALT DOMES

MINERAL RESOURCES

ALL DOMES HAVE HUGE RESERVES
OF HALITE

INTERIOR DOMES GENERALLY NOT AS-
SOCIATED WITH OIL/GAS ON FLANKS

NO OIL/GAS DEPOSITS KNOWN
WITHIN DOMES

SOME DOMES HAVE
"CAPROCK"

SOME DOMES HAVE
"CAPROCK"

SULFUR IN

GYPSUM IN

449 OWae iuke W.Ul. horzon

* Rafene )
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FAVORABLE CHARACTERISTICS FOR SALT DOMES

HYDROLOGIC

HYDROLOGICALLY STABLE ROCK-TYPE

NEAR-ZERO CONNATE WATER CONTENT

NO SIGNIFICANT GROUNDWATER FLOWS
WITHIN DOME INTERIORS

DOMES SURROUNDED BY NONPOTABLE
GROUNDWATER AT DEPTH

VERY LOW TO ZERO PERMEABILITY TO GROUNDWATER

MECHANICAL/PHYSICAL PROPERTIES

VERY HOMOGENEOUS

STRUCTURALLY SOUND

GOOD RADIATION SHIELDING PROPERTIES

EASY TO MINE

GOOD THERMAL PROPERTIES

TRANSMITS HEAT AWAY
DIFFUSES HEAT

HIGH INHERENT PLASTICITY

FRACTURES CAN "HEAL"
HALITE WILL REMAIN INTACT FOR EONS

KwW
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FAVORABLE CHARACTERISTICS
OF SALT DOMES

SEISMIC

OCCUR IN SEISMICALLY STABLE REGION
ZONE 0 TO ZONE 1

TECTONIC

TECTONICALLY STABLE STRUCTURES
125 IN GULF INTERIOR BASINS

LAST MOVEMENTS, MAINLY DOWNWARD,
IN LATE TRIASSIC

NO IGNEOUS ACTIVITY SINCE LATE
TRIASSIC AND LATE CRETACEOUS

LAST MAJOR TECTONIC ACTIVITY (BLOCK
FAULTING) DURING LATE TRIASSIC

INTERIOR DOMES LAST IMPLACED (INTRUDED)
DURING MIOCENE TIME

osakOilher 4)1 %& WddWdtW
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FAVORABLE CHARACTERISTICS
OF SALT DOMES

GEOLOGIC

MULTIPLE BARRIERS MAY BE PRESENT

* AQUICLUDES
* AQUITARDS

MANY DOMES NOT TOO DEEP

* <915M

NUMEROUS ONSHORE DOMES

* 263 IN GULF COASTAL PLAIN

VERY THICK DEPOSITS OF HALITE

* THOUSANDS OF FEET

'CAPROCK" THICKNESS VARIES GREATLY

SUFFICIENT AREAL EXTENT

* > 1000 AC + 500 FT BARRIER ZONE

GULF INTERIOR DOMES GENERALLY
LOCATED BENEATH HILLY. WELL-
DRAINED TERRAIN

41' Otic.o 8WaIb~tc

$_sanefk



MAJOR STEPS IN SCREENING PROCESS

ONSHORE/OFFSHORE DOMES 500

ONSHORE 263

I TOO DEEP 148| USGS 1973

-UNAVAILABLE 79

POTENTIALLY ACCEPTABLE 36

* DEPTH TO SALT < 2000'
* LACK OF PREVIOUS USE

COASTAL TX. 7
+ - INTERIOR LA. 8

INTERIOR MISS. 14

0/N/WI
411 flatitt-l;
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SALT DOME BASIN; NUMBER INDICATES KNOWN / SUSPECIED
DOMES ONSHORE
DOMAL-AnCHI STRUCTURES 111- IWI-EN BASINS
BORDERING rAIJlT- SYs1I.M

MAP SHOWING THE FIVE SALT DOME BASINS AND
OUTLINING OTHER MAJOR STRUCTURAL FEATURES
OF THE GULF COAST REGION.
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. MAJOR STEPS IN SCREENING PROCESS
(Continued)

ONSHORE DOMES

263 -- 125

b1

° DOME SIZE
* REPOSITORY DEPTH/COVER
0 DOME UTILIZATION

OWl 1975

1976INTERIOR DOMES: 29 25 NSAI

(LA)

(TX)

19 - 11 _3

20 3

125 1 1 -l-7

1975
LSU 1976

1978

TBEG 1978

GPM 1978

7 + 1-- 8 1 GPM/RPM 1979

RECOMMENDED FOR ADDITIONAL STUDY
AREA CHARACTERIZATION PHASE

0/ky* off"@- r § h-,nto % aI, 1. .. #. ..
NI Afn.no-4."
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GULF INTEmIOR REGION

I REGIONAL
CHARACTERIZATION

STUDY ( STUDY ARESW

SALT DOMES
OF INTEREST:

RAYBURN'S
VAC"ERIE

CYPRESS CREEK
LAMPTON
RICHTON

KEECNI
OAKWOOD
PALESTINE

LA.
LA.

MISS.
MISS.
MISS.

TEX.
TEX
TEX

IF

BECHTEL 11178
LAW ENGINEERING 4/78

' OQf WII4.9 
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INTERIOR PIERCEMENT SALT DOMES OF
EAST TEXAS. NORTH LOUISIANA, & MISSISSIPPI
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GULF COAST SALT DOMES STUDY

BASIN DOME
DEPTH TO
SALT MFT)

APPROXIMATE
AREA OF SALT

(Acres)

Feet Below Ground Surface
1000 2000 3000

LOUISIANA BASIN

Vacherie

Rayburns

777

130

1620

940

2400

1730

2860

2370

MISSISSIPPI BASIN

Richton

Lampton

Cypress Creek

720

1650

1447 (flank)

4025

170

2200

4500

1040

2850

4275

1440

3300

EAST-TEXAS BASIN

. 4-79

Keechi

Oakwood

Palestine

400

1000

i00

80

760

715

500

1820

1330

1100

2140

2275

I

K J
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ACCOMPLISHMENTS

Geologic Exploration: Salt Domes

1974 0 LSU UNDER DOE CONTRACT

1975 * LITERATURE SURVEYS, REGIONAL CHARACTERISTICS

* BEGAN SEISMIC WORK IN LOUISIANA

1976 * LIMITED FIELD RECONNAISSANCE, LOUISIANA

* 50 MISSISSIPPI DOMES INVESTIGATED (LITERATURE
SEARCH) AND MAPS PREPARED

1977 * SCREENING SPECIFICATIONS DRAFTED

* GPM SELECTED

* PLANS MADE TO CORE TWO DOMES IN LOUISIANA

* HYDROLOGIC STABILITY RESEARCH INITIATED

* 19 LOUISIANA DOMES STUDIED AND TENTATIVELY
RANKED

* TEXAS BUREAU OF ECONOMIC GEOLOGY UNDER DOE
CONTRACT

* EAST-TEXAS DOME RESEARCH BEGUN

l AWYl /



ACCOMPLISHMENTS

Geologic Exploration: Salt Domes
(Continued)

1978 * VACHERIE DOME, LOUISIANA DRILLED TO 5,043 FEET

* RAYBURN'S DOME, LOUISIANA DRILLED TO 5,013 FEET

* TOTAL OF 5,064 FEET OF CORE RECOVERED, LOUISIANA

* TOTAL OF 304 FEET OF CAPROCK CORED, LOUISIANA

* ONWI GEOLOGIC EXPLORATION DEPARTMENT FORMED

* TECTONIC STABILITY RESEARCH BEGUN AT LOUISIANA
DOMES

* MINED-OPENINGS RESEARCH BEGUN, LOUISIANA

* MINERAL RESOURCES MAPS PREPARED FOR 2
LOUISIANA DOMES

* GRAVITY GEOPHYSICAL RESEARCH BEGUN OVER
3 LOUISIANA DOMES

Off d*4NWLI.r
fit.t Wa %Ur0j wavehisll.11-.11

t 0 Battelle
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ACCOMP LISHM ENTS

Geologic Exploration: Salt-Domes
(Continued)

1978 * PETROGRAPHIC DESCRIPTION OF RAYBURN'S DOME,
LOUISIANA CORE COMPLETED

* 45 CORED, SHALLOW DRILL-HOLES COMPLETED AT
VACHERIE AND RAYBURN'S DOMES, LOUISIANA
TOTALLING 1,400 FEET

* 6 LARGE-DIAMETER HOLES DRILLED TO CAPROCK AT
RAYBURN'S

* REGIONAL GEOLOGIC/HYDROLOGIC STUDIES UNDER-
WAY FOR EAST TEXAS

* PRELIMINARY FINDINGS ON 26 EAST-TEXAS DOMES;
3 RECOMMENDED FOR FURTHER STUDY

4.79 Battelle
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ACCOMPLISHMENTS

Geologic Exploration: Salt-Domes
(Continued)

1979 * SITE-SELECTION PROGRAM PLAN PREPARED BY GPM -

8 DOMES WINNOWED FROM 125

* RPM/GPM PREPARED SUMMARY CHARACTERIZATION
REPORT - STUDY AREAS RECOMMENDED

* DRILLING PROGRAMS PLANNED: 3 STATES

* LAND ACCESS ACTIVITIES BEGUN IN 3 STATES; C of E
ON BOARD IN LOUISIANA

* REMOTE THERMAL-IR SENSOR FLOWN OVER 8 DOMES

* UNIVERSITY OF SOUTHERN MISSISSIPPI UNDER CONTRACT

* COMPLETED TOPOGRAPHIC MAPPING, VACHERIE DOME,
LOUISIANA

B70teleWI
0fa 4. Nud§ BdafrhndI,,r
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ACCOMPLISHMENTS

Geologic Exploration: Salt-Domes
(Continued)

1979 0 20-COUNTY REGIONAL GROUNDWATER MAP PRE-
PARED: EAST TEXAS

* GRAVITY MODEL COMPLETED AT KEECHI AND OAK-
WOOD DOMES, EAST TEXAS, AND PARTIALLY COM-
PLETED AT CYPRESS CREEK AND LAMPTON DOMES,
MISSISSIPPI

* 11 GEOLOGIC CROSS-SECTIONS COMPLETED ACROSS
EAST TEXAS BASIN

* 2,646 WELLS PLOTTED ON 1:250,000 SCALE MAP FOR
EAST TEXAS REGIONAL STUDIES

* GROUNDWATER MODEL CONSTRUCTED FOR OAKWOOD
DOME VICINITY

* 8 TILTMETERS INSTALLED AND OPERATING AT VACHERIE
DOME, LOUISIANA

* ELECTRICAL RESISTIVITY WORK STARTED AT VACHERIE
DOME

* DRILLING IN PROGRESS AT CYPRESS CREEK DOME,
MISSISSIPPI - FIRST DEEP STRATIGRAPHIC TEST-HOLE
COMPLETED 4/5/79: 3006 FT

' %upaWJ.I'A~e

'.Battll
4-n -9
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CYPRESS CREEK DOME LOCATION MAP
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* 11, PRELIMINARY ASSESSMENT
GEOLOGIC FACTORS

GULF COAST SALT-DOME
PROJECT

LuN I

LUA:

r_

cc

c-
-J

FE

CAPROCK PRESENT YES YES YES YES YES YES YES
ON TOP

CAPROCK PRESENT YES ? YES YES ? YES ? YES
ON FLANK

POSSIBLE SHALE/CLAY
"SHEATH" OVER OR ? ?
AROUND DOME

POSSIBLE AOUICLUDE(S) 7 YES YES YES ? YES YES YES
OVER DOME

POSSIBLE AQUITARD(S)
OVER DOME

KEY:

M NOT APPLICABLE

rm INCONCLUSIVE EVIDENCE .
= NOT STUDIED TO DATE

ovgtof %uc. j Il7r UaCI4.f al,

BaltlelleK\t-79
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PRELIMINARY ASSESSMENT
GEOLOGIC FACTORS

GULF COAST SALT-DOME
PROJECT

U

i o4

-J-I

z
eL

E Do

-

a-
p

0 1

cc

DOME TOP BELOW OR 11
NEAR BASE OF ? 7 NO YES YES
FRESH I
GROUNDWATER _

NO CURRENT
SIGNIFICANT YES YES YES YES YES YES YES YES
INDUSTRIAL USE

NO CURRENT

HYDROCARBON YES YES YES YES YES YES YES YES
PRODUCTION

EXTREMELY LOW YEl Y-1
WATER CONTENT [ _IY

KEY:

m INCONCLUSIVE EVIDENCE

m NOT STUDIED TO DATE ofe O. Nmucar We Iaton
a Batlelle

4-a

J
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C PRELIMINARY ASSESSMENT
GEOLOGIC FACTORS

GULF COAST SALT-DOME
PROJECT

REGIONAL. TECTONIC
FAULTS WITHIN
3 MILES

CURRENT PETROLEUM

NO YES NO NO NO YES NO NO PRODUCTION WITHIN

DOME CENTER

0a

0
CL
0
a

0

Is-

L) O= C

'U
I-z

wo

KEY:

m INCONCLUSIVE EVIDENCE

a7 NOT STUDIED TO DATE

4-79

'WI
r Woare fugaton
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GEOLOGIC EXPLORATION
FUTURE PLANS

Gulf Coast Salt-Domes

1979 MISSISSIPPI

* DRILL CORE-HOLES AT 3 DOMES

* DRILL NEAR-DOME GEOLOGIC TEST HOLES

* DRILL SHALLOW TEST-HOLES OVER 3 DOMES

* BEGIN DOME-STABILITY RESEARCH

* BEGIN AREA CHARACTERIZATION STUDIES

EAST TEXAS

* DRILL CORE-HOLES AT 2 DOMES

* DRILL NEAR-DOME GEOLOGIC TEST HOLES

* DRILL SHALLOW TEST-HOLES OVER 3 DOMES

LOUISIANA

* INSTALL MICROSEISMIC RECORDING EQUIPMENT

* DRILL NEAR-DOME GEOLOGIC TEST HOLES

* COMPLETE PETROGRAPHIC DESCRIPTION OF
VACHERIE DOME CORE

oltv iwwbil
atielle
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HYDROLOGIC EXPLORATION
FUTURE PLANS

Gulf Coast Salt-Domes

1979 MISSISSIPPI

* DRILL REGIONAL HYDROLOGIC BOREHOLES

* RUN PUMPING TESTS

* COLLECT WATER SAMPLES

EAST TEXAS

* DRILL REGIONAL HYDROLOGIC BOREHOLES

* RUN PUMPING TESTS

* COLLECT WATER SAMPLES

LOUISIANA

* DRILL REGIONAL HYDROLOGIC BOREHOLES

* RUN PUMPING TESTS

* COLLECT WATER SAMPLES

O.79WI I

4 79 0Baffelle



S A.

GEOPHYSICAL EXPLORATION
FUTURE PLANS

Gulf Coast Salt-Domes

1979 MISSISSIPPI

* CONDUCT HIGH-RESOLUTION SEISMIC REFLECTION
SURVEY -SIX 2-MILE LINES: 3 DOMES

* RUN GEOPHYSICAL SUITE OF LOGS IN DRILL-HOLES

* COMPLETE GRAVITY SURVEYS OVER 3 DOMES

EAST TEXAS

* CONDUCT HIGH-RESOLUTION SEISMIC REFLECTION
SURVEY -FOUR 2-MI LE LINES: 2 DOMES

* RUN GEOPHYSICAL SUITE OF LOGS IN DRILL-HOLES

LOUISIANA

* CONDUCT HIGH-RESOLUTION SEISMIC REFLECTION
SURVEY - SIX 2-MILE LINES: 2 DOMES

* RUN GEOPHYSICAL SUITE OF LOGS IN DRILL-HOLES

* CONDUCT GRAVITY SURVEY AT 2 DOMES

° COMPLETE SHALLOW ELECTRICAL RESISTIVITY
SURVEY, 2 DOMES

4X9 J Battelle
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GEOLOGICAL INVESTIGATIONS

PARADOX BASIN

UTAH AND COLORADO

N. A. FRAZIER

0f\IWI
afficto l v. ewakerfi alsoee

Battellek."
4.79
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LOCATION OF PARADOX BASIN
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GPM:
WOODWARD-

CLYDE
CONSULTANTS

UTAH
GEOLOGICAL
& MINERAL

SURVEY

GEOLOGICAL PARTICIPANTS
PARADOX BASIN

4/79 Oar4 1y
* isb. #l4_
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U.S. SEISMIC ZONE MAP

SEISMIC DATA ADAPTED FROM: EERI. JULY 1976, VOL. 10. NO. 4.
ALGERMISSEN & PERKINS. U.S.G.S., PG. 78.

-*eNUCLEAR POWER PLANT DATA FROM: NUCLEAR NEWS INDUSTRY cot
REPORT 1977-78 A REPRINT, LA GRANGE PARK, ILL. 1978

IN

LEGEND' :.'~cLs LAA.

o 200 R40

Ir;IT;1. i^, NUCLEAR POWER aro ax 0 200 400
Be s<u0m3s9 > ° lg PLANTS * K\ItLOMETEllS
_ 0.19 a MILESIG D

No 0 20 400
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3/79

a
10/80

3A
3/82

AREA
SELECTION

CANDIDATE SITE IDENTIFICATION

SITE
CONFIRMATION &

CHARACTERIZATION

GEOLOGIC MILESTONE PLAN
PARADOX BASIN ON/WII. , Jaf. . hftJbh~f4/79
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STATUS AND ACCOMPLISHMENTS-PARADOX BASIN

* GEOLOGIC APPRAISAL PARADOX BASIN SALT

o 3-HOLE DRILLING/TESTING PROGRAM
SALT VALLEY. UTAH

o VERTICAL SEISMIC PROFILING EXPERIMENT
SALT VALLEY. UTAH

o SALT VALLEY COMPLETION REPORT

* GEOLOGIC EXPLORATION WORK PLAN

* REGIONAL GEOLOGY

o REGIONAL HYDROLOGY

o ENERGY AND MINERAL RESOURCES

6 REGION-TO-AREA SCREENING

* FUTURE WORK

4/79 0..c .4 A. ....
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Salt anticline or Salt dome'
PROBABLE AREAS FOR GEOLOGICAL

EXPLORATION-PARADOX BASIN

4/79

30Miles

501Km.

Batteltl
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GEOLOGICAL INVESTIGATIONS

PERMIAN BASIN

TEXAS

W. E. Newcomb

4~~~~~ ,9,~ .""- 1 r-tS9S"

I 5jttdfr
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Map of Permian basin salt area In southwestern - - - - - -� --

*Denver

COLORADO

iMap of Permian basin salt area In Southwester
United States showing principal tectonic provinces. I

...... Topek
I " .$a * I

i KANSAS Salana / Topeka
PI KLvons"l

K
4-79 J



(

CURRENT PERMIAN BASIN SCHEDULE

SITE IDENTIFICATION 3/83

'V
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PERMIAN BASIN (BEG)

ACCOMPLISHMENTS

COMPLETED DRILLING PROGRAM

COMPLETED DESCRIPTION OF CORES

BEGAN HYDROLOGIC CHARACTERIZATION

CONTINUED REGIONAL FIELD STUDIES

REMAINDER OF FY 79

COMPLETE FULL CHARACTERIZATION OF CORES

PUBLISH PENNSYLVANIA/PERMIAN STRATIGRAPHY

RECOMMENDATION OF STUDY AREAS

SELECTION OF COMMERCIAL SUBCONTRACTOR

BEGIN HYDROLOGIC DRILLINGITESTING (?)

K 4-On ise hrolaIon

Batlene v
Batiefle 00,



MATADOR PALO DURO BASIN APIARFTLO

I"ALE CO SWISHMR CO ARMSTRONG CO I GRAY CO
'a I I A" a..a. A-IL

ANADARKO BASIN

I 'teaOs I O O k l
EHfMULL CO ELLIS CO j OOIW OOtS

I WODWAM CO Co WOD
I . VLAvM*W

6 - * *.-

2000 ft
1610 ml

- Mostly sof Wvrh some SONY shle. anh,*de.
end/oe dolomte.

|' Sa.- y shule with Some SN.

= Mostly anhydrote and/or dolomite.

= Mostly shae. solstoe. or s"an Oito.I a tM

Generalized structural cross section showing Permian salts and associated strata In Texas Panhandle and western Oklahoma

AI-,,

\ Sattlelt I,4



GEOLOGICAL INVESTIGATIONS

SALINA BASIN

NEW YORK AND OHIO

W. E. Newcomb

4..6tle-7
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NO FIELD WORK HAS BEEN DONE IN THE SALINA BASIN.

STATE CONCURRENCE ON COURSE OF STUDIES WILL BE
SOUGHT PRIOR TO FIELD WORK.
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AREAS FAVORABLE FOR FURTHER EXPLORATION IN NEW YORK STUDY AREA

LEGEND

SCALE-MILES

0. 1,0 20 30,T1

SCALE-KILOMETERS ---

-

a

AREAS FAVORABLE FOR FURTHER STUDY

OUTLINE OF STUDY AREA

3000 FT DEPTH TO POSSIBLE SITING
HORIZON. DEEPER ON SOUTH SIDE

THRUST FAULTS
NORMAL FAULT
INFERRED STRIKE-SUP FAULTS
OIL AND GAS FIELDSK at-?

eJ'00N _ .
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GEOLOGIC INVESTIGATIONS

BASALTS OF THE COLUMBIA PLATEAU

D. J. BROWN
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EXPLORATION ACTIVITIES

O GEOSCIENCES

O HYDROLOGY

0 ENGINEERED BARRIERS



The Columbia Plateau
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MAJOR INTRAFLOW STRUCTURES OF
TYPICAL COLUMBIA RIVER BASALT FLOW

METERS 1
- 25

La Es0

FEET

FANNING COLUMNS

HORIZONAL JOINTS
.- I

kTIVELY SHARP CONTACT

F. I . I

I... .

DIVIDING COLUMNS

*BLOCKY JOINTS

VESICLE COLUMNS
PIPE VESICLE
VESICULAR BASE
CHILLED BASE & "INCIPIENT PILLOWS"
PILLOW

PALAGONITE

EITHER CHILLED CONTACT
WITH LOWER FLOW

OR PILLOW-PALAGONITE
COMPLEX

V7804-4.7

- . .1.

.1 . . . .,

I

lt.
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Geology
* REGIONAL STUDIES

* MAPPING OF LOCALLY PROMINENT
STRUCTURES

* STRATIGRAPHIC CORRELATION

° FRACTURE ANALYSES

* PALEOGEOLOGY

° TECTONICS

V7709-18.11

I.-
(D



SUBCONTRACTORS SUPPORTING
GEOLOGIC INVESTIGATIONS

* SEISMOGRAPH SERVICES CORPORATION

* OUIGSON PROSPECTS

o SENTURION SCIENCES

o LAWRENCE BERKELEY LABORATORIES

* PENNSYLVANIA STATE UNIVERSITY

* BRIGHAM YOUNG UNIVERSITY

* WASHINGTON STATE UNIVERSITY

* WOODWARD-CLYDE CONSULTANTS

* STATE OF IDAHO

* STATE OF OREGON

* U.S. GEOLOGICAL SURVEY - WESTERN DIVISION

* UNIVERSITY OF OREGON

* TELEDYNE ISOTOPE

* WASHINGTON STATE

* U.S. GEOLOGICAL SURVEY - WATER RESOURCES

e W.K. SUMMERS AND ASSOCIATES

* GEOCHRON



V7' APPROXIMATE MAP
AREA COMPLETED

gY 19r9 - 1980D MAP AREA

L PASCO BASIN

I'



DISTRIBUTION OF FORMATIONS WITHIN
THE COLUMBIA RIVER BASALT GROUP

: -. IMNANA BASALT

Ew PICTURE GORGE BASALT

0 100 200 MILES

a 1 2 _OT
O 100 200 KILOMETERS

GRANDS RONDE BASALT

fn
la
0
au.
a

a

goa
Na
Na
0

Na

F

LONGITUDE DEGREES LONGITUDE DEGREES

WANAPUM BASALT SADDLE MOUNTAINS BASALT

to
Cl

wa0

Na
a

aw
w0

Na

122 120 11I

LONGITUDE DEGREES LONGITUDE DEGREES
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HYDROLOGY ACTIVITIES

° PASCO BASIN HYDROLOGY

a DATA EVALUATION

0 FIELD STUDIES

e FLOW MODEL DEVELOPMENT

* COLUMBIA PLATEAU HYDROLOGY
* DATA EVALUATION

e FLOW MODEL DEVELOPMENT
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FLOW SYSTEMS

WEST 
EAST

CASCADE
MOUNTAINS
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REASONS FOR CONSIDERING NTS FOR WASTE ISOLATION

GEOLOGY/IIYOROLOGY - THE HTS HAS SEVERAL POTENTIALLY SUITABLE GEOLOGIC

|';t!WtATIOtS A:JD A DEEP WATER TABLE WITH LONG FLOV PATHS WHICH EVENTUALLY

OSCARGE INTO HYDROLOGICALLY CLOSED, DESERT BAS1IS

LAi; f"4;iERSHIP AND DEDICATIC11 - THE HTS C'ONSISTS OF t350 SOIUARE t4ILES

OF FEICERALLY OWNED LAND MANAGED BY DOE. A DEDICATED RADIOLOGICAL

SAFE rY IIA'JAGEMENT PROGRAN EXISTS AYD ILl 1CON TINUE I DEFI14ITFLY

LCGISTICAL BASE A SUBSTANTIAL WORK FORrE. ORIENTEO T51ARGS MAJOR

1iYST.WUCTION PROJECTS OF A TECHNWCAL NATJRE iS AV.M!'U3LE AT 4TS

9
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NTS TERM INAL V
WASTE STORAG E
PROGRAM

COMPATIBLE AREA

GROUND MOTION
STUDIES
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EA.RP.'-SCIENC FACTR0.S

° SUITA3ILITY OC. ;1iDIU:6: R'XICK TYPE, FRA'CTURDIG

3 A\DI: L' TLE ' 3L U'E: A-S, H! C*SSJ 2 ?TH

3 Co;'lLEXITY: STRUCTURE, ST-PLATI2.P'?.'Y, 1iIDPOLOGY

O TECTOiHICS: FAULTS, UPLIFT, ETC.
0 SEISiIICITY

o VOLCAhISK -

3" 7 G Z-1;ATER SYST.M
-DESTI-.hATI O
-rLO'-PATH DEPTH
-FLC.'-PATH l E4GTH
-FL'W VELOrl -1
-SORPTIVE PRDOPERTI-ES

>T RA-. SI T
TI -E

3. FJ IKS

CO.ICEA-
TRAT IO;1:

JVS. TI.^E

..S UrF7 CE- ATER SYSTEM
-FLODI."G POTE:ATI.AL
-DISTRIBUTION OF -I'Y ,vAT ;-'!. -- D!SCH.'r-^AbrE

O R._SC:iRCE CO;;PETITIl
-TERP ALS

-F. LS
-AILTTEvR
-AG.SP;CUITJ.\,

-3 /-bo 77q- /G,
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N2TS TEV:U" -W.,STE STOVt3q F RaOJECT

EARTH1 SCIE^3E ACTIV'ITIES
r0o GEOLOGIC _ICDl9.IC PEG6P2'I.( PMEL I'JAR LI JENTORY &

DFULIlNG RECON rFlCON G~CPHYSS MEDIA llrEJT1'RE
.MAPPINGG- _ V(AtI APF "PFY.-E EVALUATIONJ SEAr.CH

OSS FIVAT1lv ln s T Er:S9'PtiS *___________ ___ _ _ _ _ _ _

EXPLORATORY DRILLING HYDRAULIC BOPHECLE LA!3 - SCAlE CrIr'.^.¶MF SITE
DRILLING TESTS METHODS MEDIA STUDIES IDNT1IFILATION

-STRATIGRAPHY - CHEMICAl -PHYSICAt PROPS
-HISTORIY ---ISOTOPIC -- IHERMOM'FCHANICAl

-RESOURCE -GtOCHE?¶ICAt
ASSESSMENT

DRILLING DETAILED TRACER TESTItJG HOLE-SURFACL SHALIOW 1or. S!. f 5 rS T i-.4
WITH DRILLLINJG SITE MODELIJG HOLE-HOLE REMOTE

STRICT CONTROLS IN-SITU TESTS

NEED FOR _ERIFIC ITION TESTS ; IN-SITU r
PLUGGING I I ESOSETSS C 1VTN
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CLIN~A

tj.2 - 4 9.

u b I VOLCANIC ROCKS
u I, I NL I T I TEIS 2 PALEOZOIC ROCKS

* ELEANA FORMATION

,C GRANITIC ROCKS
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MAP OF THE NEVADA TEST SITE SHOWING
PRINCIPAL TOPOGRAPHIC FEATURES
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* WHAT IS THE WIPP ?

* A DEMONSTRATION OF RADIOACTIVE -WASTE DISPOSAL IN BEDDED SALT
( Solid Wastes Mechanically Emplaced in Mined Chambers )

* RADIOACTIVE WASTES ACCOMMODATED:
Defense Transuranic - Contact Handling ( < 200 mr/hr )
Defense Transuranic - Remote Handling ( > 200 mr/hr )
High Level Waste - For Experiments

Spent Fuel ( Option ) - For Demonstration

° "PILOT PLANT" IMPLIES :
Initial Period of Limited Operations
Retrievability of all Wastes
Decision Required to Commence Full-Scale Disposal Operation

ilh Sandia I ahoratnriwp
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WIPP DRILL HOLE STATUS
MAtCH 1111

L E C E N D

TD.Isthl Dapth & ERDA Potash Drill Hets

rTA. TmpararllI Abandenud ( - PZ/)

o Domp Prodjcing Gas "o""" tst Land

4 Absandaed Will - -- Natiurat gas Pipellne

O Deep A Abandonud …and Withdrawal BoundrV

* Potash Drill Holes
o 9e0eiaeIl Hoist

* MI&OWSgcal Holts

ZONE A AREA

I 51 sores

U 1,8t0 "

m 3.230 a

= I 10312 -

TOTAL I1110 seots
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a

WIPP SITE NATURAL RESOURCE RESERVES

WIPP SITE

ZONES I-III

WIPP SITE

ZONE IV USA

POTASH
(LANGBEINITE)
MILLIONS'OF TONS

CRUDE OIL
MILLIONS OF BARRELS

1.2 3.2 42.4

29,500NIL NIL

NATURAL GAS RESERVES
BILLIONS OF CUBIC FEET

23.5 13.4 208,800

NOTE: 1) 313 MILLION TONS SYNTHETIC LANGBEINITE (MOSTLY GREAT SALT LAKE)
2) CURRENT PRICES AND TECHNOLOGY (RESERVES)
3) LANGBEINITE (1600'), OIL (14000'), GAS (14000')
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NEW YORK AND OHIO PORTION OF SALINA BASIN {STONE & WEBSTER; USGS)

ACCOMPLISHMENTS

FINAL VERSION OF REGIONAL CHARACTERIZATION

COMPLETED PLANS AND SCHEDULES

COMPLETED DRAFT SUMMARY DOCUMENT

REMAINDER OF FY 79

CONTINUE WORK ON HYDROLOGICAL MODEL

COMPLETE REEVALUATION OF STUDY AREAS

COMPLETE "DICTIONARY" OF GEOLOGICAL EXPLORATION
TECHNIQUES AND ASSOCIATED TERMINOLOGY

COMPILE TOPICAL STATUS REPORT ON SALINA BASIN EXPLORATION
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K Generalized columnar sections of Saline Group in northeastern Ohio

NORTHEAST SOUTH-CENTRAL
OHIO NEW YORK
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AGGREGATE SALT THICKNESS
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SCALE-MILES
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NOTE: AGGREGATE THICKNESS INCLUDES
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DISTINCTION WAS NOT POSSIBLE
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LOCATION OF THE STUDY REGION IN NEW YORK
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