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FOREWORD 

T h i s  document i s  b e i n g  i s s u e d  d u r i n g  a p e r i o d  of r a p i d  change ,  b o t h  t ech -  
n i c a l l y  and o r g a n i z a t i o n a l l y ,  i n  t h e  Department of Energy. N e v e r t h e l e s s ,  we f e e l  
t h a t  t h e  i n f o r m a t i o n  c o n t a i n e d  h e r e i n  w i l l  b e  u s e f u l  f o r  t h o s e  concerned  w i t h  t h e  
Geosc iences  a s p e c t s  of t h e  U. S. Energy Program. 

Research  is suppor t ed  p r i n c i p a l l y  a t  N a t i o n a l  L a b o r a t o r i e s  and U n i v e r s i t i e s .  
The amount of U n i v e r s i t y  s u p p o r t  d u r i n g  t h e  t i m e  covered  by t h i s  r e p o r t  w a s  
$16,000,000. 

I 

AKA. 
George A. K o l s t a d ,  Chairman 
DOE Geosc iences  Working Group 

d3.3 - 3- X J h Z  
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ER- 1 

O F F I C E  OF B A S I C  ENERGY SCIEUCES 

The Off ice o f  Basic Energy Sciences (OBES) supports long-range, bas i c  research 
i n  those areas o f  t h e  geosciences which a r e  r e l e v a n t  t o  t h e  n a t i o n ’ s  energy 
needs. The s c i e n t i f i c  o b j e c t i v e  o f  t h e  Geoscience program i s  t o  develop a quan- 
ti t a t i v e  and p r e d i c t i v e  understanding o f  geo log i ca l  , geophysical and geochemical 
s t r u c t u r e s  and processes i n  t h e  s o l i d  e a r t h  and i n  s o l a r - t e r r e s t r i a l  r e l a t i o n -  
sh ips .  Th is  understanding i s  t o  assure an e f f e c t i v e  knowledqe base f o r  energy 
resource r e c o g n i t i o n ,  e v a l u a t i o n  and u t i l i z a t i o n  i n  an env i ronmen ta l l y  accept-  
a b l e  manner. The work i s  c a r r i e d  o u t  p r i m a r i l y  i n  DOE l a b o r a t o r i e s  and i n  un i -  
v e r s i t i e s ,  a l though some i s  conducted by o t h e r  Federal agencies and by t h e  
Nat iona l  Academy o f  Sciences. P r i n c i p a l  areas o f  i n t e r e s t  i nc lude :  

1. 

2 .  

3. 

4. 

5. 

Geology, Geophysics and Ear th  Dynamics - la rge -sca le  e a r t h  movements; 
e v o l u t i o n  o f  geo log ic  s t r u c t u r e s ;  p r o p e r t i e s  o f  e a r t h  m a t e r i a l s ,  rock  
f low,  f r a c t u r e  and f a i l u r e ;  Cont inenta l  S c i e n t i f i c  D r i l l i n g  Program. 

Geochemistry - thermochemical p r o p e r t i e s  o f  geo log ic  m a t e r i a l s ;  s t a t i c  
rock-water i n t e r a c t i o n s ;  o rgan ic  geochemistry; geochemical m i g r a t i o n .  

Energy Resource Recogni t ion,  Evc..luation and U t i l i z a t i o n  - resource 
d e f i n i t i o n  and u t i l i z a t i o n ;  r e s e r v o i r  dynamics and modeling; magma 
energy resources. 

Hydro log ic  and Marine Sciences. 

Sol a r - T e r r e s t r i a l  /Atmospheric I n t e r a c t i o n s  - magnetospheric physics 
and chemistry;  upper atmosphere chemis t ry  and physics;  s o l a r  r a d i a t i o n .  
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LABORATORY AND EFFORT 

O F F I C E  O F  BASIC ENERGY SCIENCES 
DOE G E O S C I E i i C E  PROGRAf.1 

(Operating Costs, Thousands) 

ARGONNE NATIONAL LAGORATORY 

Thermochemistry of  Geothermal Material s 

Trace Element Transport 

Migration of Heavy Element Chemical 
Species in Geologic S t r a t a  

- LOS ALAMOS SCIEMTIFIC NATIONAL LABORATORY 

Geophysics & Geology Base Program 

Continental Sc ien t i f ic  Drill in9 Program - 
Cura to r i  a1 Needs Assessment 

Continental Sc ien t i f ic  Dril l ing Program - 
Comparative S i te  Assessment (Geology) 

Geochemical Research 

Element Migration a n d  Fixation in Rocks 

Energy Conversion & Transport in Space 
P1 asnias 

Study  o f  t h e  El ectrodynamical Aspects 
o f  the Solar Wind-Magnetosphere 
I n  terac t i on 

LAN R E N C E B E R I< EL E Y L A  BO RAT0 R Y 

Deep Electromagnetic Sounding o f  the Crust 

Thermodynamics of  High Temperature Brines 

Reservoi r Dynamics 

Properties PY Behavior of Rock-F1 uid 
Systems 

Thermodynamic Properties o f  S i l i ca t e  Liq- 
ui ds 

PRZNCZPAL ZNVESTTGATOR (a 1 

Cafasso/O' Hare 

Seitz/Couture 

Fields/Fried 

Riecker 

Hei ken/Gof f 

Goff 

Vidal e/Hol ley/Herrick 

Vidal e/Duffy 

Fel dman/Asbri dge/Bame/Gosl i n g  

Hones 

Ivlorri son 

P i  t ze r  

Tsang 

Some r t on 

Carmi chael 

ER- 3 

FY 80 
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ER-4 

8 OFFICE OF BASIC ENERGY SCIENCES 
DOE GEOSCIENCE PROGRAM 

(Operat ing Costs, Thousands) 

FY 80 ~- LABORATORY AND EFFORT P R l N C l P A L  lNV€STlGATU,R ( b )  

LAWRENCE BERKELEY LABORATORY (CONT' D) 

Rock- Wa t e r  I n  te rac  t i ons APPS 

Chemical Transpor t  i n  Natura l  Systems Carnahan 

Cont inenta l  S c i e n t i f i c  D r i l  l . i n g  Program - White 
Comparative S i t e  Assessment (Geochemistry) 

Feasi b i l  i t y  o f  Shear Wave Generators f o r  
Deep Crus ta l  Studies 

Aqueous So lu t i ons  Data Base 

,LAWRENCE L IVERMORE NATIONAL LABORATORY 

D i f f u s i o n  i n  Ear th  M a t e r i a l s  

Determinat ion o f  Seismic Q Wi th  Depth 

Underground Imaging 

Thermodynamics, K i n e t i c s  & Transpor t  
i n  Aqueous E l e c t r o l y t e  Sol u t i o n s  

Rock Mechanics 

Cont inenta l  S c i e n t i f i c  D r i l l i n g  Program - 
In fo rma t ion  and Data Management 

Cont inenta l  S c i e n t i f i c  D r i l l i n g  Program - 
Compa r a  t i ve S i  t e  Assessment ( Geo p hys i cs ) 

-- OAK RIDGE NATIONAL LABORATORY 

Physica l  Chemistry o f  Geothermal So- 
l i r t ions and M a t e r i a l s  

I n v e s t i g a t i o n s  o f  Aqueous Media w i t h  
Const i tuents  o f  Natura l  Formations 

Coen/Morrison 

Phi 11 i p s  

Condi t / P i w i n s k i  i 

Patton/Nakani s h i  

Duba/Lyt le 

M i  11 er/Rard 

Heuze 

Howard 

Kasameyer 

Mesmer/Naney 

D i  c kson 

90 

75 

70 

170 

140 

190 

100 

180 

. 60 

190 

90 



ER- 5 

LABORATORY AND %FORT 

OFFICE O F  BASIC ENERGY SCIENCES 
DOE GEOSCIENCE PROGRAM 

(Operating Costs, Thousands) 

Insol ation and  Aeronomy Studies 

Remote Sensing:  Geoscience Data 
Analysis Methodology 

Trace Constituent Sorption and Migration 
in Geologic Media 

Chemical Migration by Contact Metamor- 
phism in Granite-Carbonate Rocks 

SANDIA NATIONAL LABORATORI ES--ALBUQUERQUE 

Magma Energy Research 

Continental Sc ien t i f ic  Dril l ing Program-- 

Continental Sc ien t i f ic  Dril l ing Program-- 

Magma Research 

Comparative S i t e  Assessment (Energy 
Transport)  

Coordination 
Continental Sc ien t i f ic  Drilling Program-- 

Modeling of Geodetic Crustal Strain Data 

FY 80 

300 

PRINCIPAL INVESTIGATOR (6 1 

Stokes/Mi chal s ky/Smi t h / K l  ec kner 

Foote/Bl a i r  95 

Ra i 90 

La ul 80 

Col p/Gerl ach/Hardee 

L u t  h/Hardee/Gerl ac h 

Hardee/Luth 

900 

120 

60 

Jones/Hardee/Lu t h  25 

Rundle/Passsan 00 

LABORATORY TOTAL $5575 



ER-6 

OFFICE OF BASIC ENERGY SCIENCES 
DOE GEOSCIENCE PROGRAPI 

(Opera t ing  Costs, Thousands) 

ti' 

PRlNClPAL 1NVESTlGAlOR (a 1 

Akasofu I. 1 

- 

r "'. ( 

1 

CONTRACT RESEARCff FY 80 

U n i v e r s i t y  o f  Alaska: Magnetic F i e l d  
A n n i h i l a t i o n  Frocess i n  Maqnetosphere 
and Some Geotechnical  A p p l i c a t i o n s  

84.3 

r r  

\ -  Pul pan U n i v e r s i t y  o f  Alaska: Operat ion o f  a 
Telemetered Seismic Network on t h e  
Alaskan Peninsula 

86.6 

90.6 U n i v e r s i t y  o f  Ar izona: S o l a r  V a r i a b i l i t y  
Observed Through Changes i n  S o l a r  F igure  
and Mean Dens i ty  

H i l l  

35 Ar izona S t a t e  U n i v e r s i t y :  S i l i c a t e ,  A lu -  
m i n o s i l i c a t e  and B o r o s i l i c a t e  Glasses 
and Mel ts  - Thermochemical S tud ies  by 
High Temperature Ca lor imet ry  

Navro t s  k y  

70.5 Aspen I n s t i t u t e  f o r  Humanist ic Studies:  
Mechanisms f o r  E f f e c t s  o f  S o l a r  V a r i -  
a b i l i t y  on Weather 

Roberts 

Brown U n i v e r s i t y :  A p p l i c a t i o n  o f  Natura l  
E l  ectromagnet i  c F i e l d  Methods 

Herman c e 

Reynol ds 

140 

144.1 U n i v e r s i t y  o f  C a l i f o r n i a  a t  Berke ley:  
I s o t o p i c  S tud ies  on Rare Gases i n  
T e r r e s t r i a l  Samples and i n  Natura l  
Nucleosynthes is  

U n i v e r s i t y  o f  C a l i f o r n i a  a t  Los Angeles: 
R e l a t i o n s h i p  o f  Rock Physics and 
P e t r o l o g y  t o  Geothermal Energy Tech- 
no logy 

An de r s o n / Wa r r e n 107 

U n i v e r s i t y  o f  C a l i f o r n i a  a t  Los Angeles: 
C o m p r e s s i b i l i t y  Measurements 

Kennedy 

An d e r  son 

72 

54 U n i v e r s i t y  o f  Chicago: Depth t o  and 
Concentrat ions o f  Water i n  Large 
Bodies o f  S i l i c i c  Magma 

Columbia U n i v e r s i t y :  A Comprehensive 
Study o f  t h e  Seismotectonics o f  t h e  
Eastern A l e u t i a n  Arc and Associated 
Vol can i  c Systems 

Syke 

Scho 

/ Jacobs/Davi es 

z/Engel der  

311.8 

Columbia U n i v e r s i t y :  Rock F r a c t u r e  Per- 
y e a b i l i t y  a t  High Pressure and Tempera- 
! t u r e  

140 



A 

CONTRACT RESEARCH 

OFFICE OF BASIC E N E R G Y  SCIENCES 
DOE GEOSCIENCE PROGRAM 

(Operating Costs, Thousands) 

f c i  ' 
Indianapol i s CenYer-for Advanced 
Research: Computerized Underground 
Image Reconstruction 

Massachusetts In s t i t u t e  of Technology: 
Seismology of Crack Formation in Hy-- 
draul ic  Rock Fracture and Natural 
Geothermal Environments 

Massachusetts Inst i tute  of Technology: 
Microcrack Techno1 ogy 

Na t i on a1 Academy of Sc i ences/ Na t i on a'l 
Research Council: Studies i n  Geo- 
physics 

National Academy of Sciences/National 
Research Council : U. S. Geodynamics 
Commi t tee  

National Academy of Sciences/National 
Research Council: Continental Sci- 
e n t i f i c  Dril l ing Committee 

National Academy of Sciences/National 
Research Counci 1 : Committee on 
Seismology 

Pennsy lvan ia  S ta te  University: T h e  
Effect of S t r a i n  Rate and Stress 
Corrosion on Long-Term Strength of 
Crystall ine Rocks , 

Rice University: A1 terat ion of Or- 
ganic Matter and Generation of Pe- 
troleum During Burial Diagenesis 
o f  Carbonate Sediments 

Stanford University: F1 u i d  Perme- 
a b i l i t y ,  Porosity and Physical 
Properties of Crustal Rocks/A Study 
of Seismic Velocity Variations and 
Attenuation t o  Delineate Geothermal 
Reservoirs 

S ta t e  University o f  New York a t  Stony 
Brook: Chemical Migration by Con- 
t a c t  Metamorphism in Granite- 
Carbonate Rocks 

PR7NClPAL 7NVESTlGATORS (n I 

Dines 

A k i  

S i mmon s 

Hart 

Hart 

Hart 

Berg 

Ma r t i n 

Baker 

Nur/Kovach 

Papi ke 

ER- 7 

FY 80  

80 

152 

90 

27 

20 

60 

8.8 

61.1 

15.6 

140 

59.1 



CONTRACT RESEARCff 

I 

ER- 8 

TEXAS A&M: Mechanical and Trans- Fri edman/Carter/ Johnson/Handi n 208.5 
por t  Properties o f  Rocks a t  High 
Temperatures and Pressures 

OFFICE OF BASIC ENERGY SCIENCES 
DOE GEOSCIENCE PROGRAM 

(Operating Costs, Thousands) 

P R T N C l P A L  INVESTIGATOR (n) FY 80 

University o f  Tulsa: S t ab i l i t y  o f  Barker 
Natural Gas i n  Deep Subsurface 

Woods Hole Oceanographic Inst i  t u -  H u n t  
t i o n :  Organic Geochemistry o f  
Con ti nental Marg i n Sediments 

Yale University: Experimental Study Gordon 
of Opening Mode Crack Growth i n  
Rock 

NFE * 

140.7 

3.6 

CONTRACT RESEARCH TOTAL $2402.8 

GRAND TOTAL $7977.8 

* No Fund Extension 



CO2 and Cl imate D i v i s i o n  

Carbon d i o x i d e  research prov ides t h e  s c i e n t i f i c  b a s i s  for t h e  development o f  a 
n a t i o n a l  and g l o b a l  energy p o l i c y  f o r  t h e  carbon d i o x i d e  i s s u e  th rough compre- 
hensive i n v e s t i g a t i o n  o f  t h e  g loba l  carbon c y l c e ,  c l i m a t e  impact o f  carbon d i -  
ox ide ,  environmental  impacts o f  a c l i m a t e  change, s o c i e t a l  consequences o f  an 
environmental  change, and measures needed f o r  a m e l i o r a t i n g  o r  a d a p t i n g  t o  t h e  
undes i rab le  consequences from t h e  f u t u r e  use o f  f o s s i l  f u e l s .  

I n t e g r a t e d  geoscience research on the CO2 i s s u e  i n c l u d e s  observa t ion  o f  atmos- 
p h e r i c  CO , f l u x e s  o f  CO2 among major  r e s e r v o i r s  o f  t h e  e a r t h  (atmosphere, ocean, 

i n v e s t i g a t e d  w i t h  t h e  a i d  o f  c l i m a t e  models and p a l e o c l i m a t e  data.  These ap- 
proaches make use o f  geoscience da ta  such as r a d i a t i o n  f l u x ,  heat  c a p a c i t y  and 
t r a n s p o r t ,  c loud- ice-1  and a1 bedo, and atmospher ic c i r c u l a t i o n .  Research on e f -  
f e c t s  o f  c l i m a t e  change on t h e  p h y s i c a l  environment i n c l u d e s  i n v e s t i g a t i o n s  o f  
g l a c i o l o g y ,  permafrost ,  and ocean c i r c u l a t i o n .  I n t e g r a t e d  s t u d i e s  a l s o  i n c l u d e  
C02-induced e f f e c t s  on meteorology, hydro logy and water  resources.  

l a n d ) ,  an 5 documentation o f  C02 o f  i c e  cores.  The e f f e c t  o f  CO2 on c l i m a t e  i s  



GEOSCIENCE PROJECTS OF THE CARBON D I O X I D E  PROGRAM 
(Opera t ing  Costs, Thousands) 

FY 80 FY 81 FY 82 

Lamon t- Doherty Geol og i  c a l  Observatory Coral Growth Rings d the  Te o r a l  
H i s t o r y  of Nuclear “C/C and y g S r / S r  
i n  t h e  Surface Ocean 

Regions 

North A t l a n t i c  Study o f  t h e  T rans ien t  
Tracers i n  t h e  Ocean Program (NAS/TTO) 

Geophysical I n s t i t u t e  - Univ. o f  Alaska Carbon D iox ide  i n  A r c t i c  and Sub-Ar t i c  

Lamont-Doherty Geo1b\,gical Observatory 
Woods Hole Oceanographic I n s t i t u t i o n  
S c r i  pps I n s t i t u t i o n  o f  Oceanography 
U n i v e r s i t y  o f  M i a m i  

Argonne Na t iona l  Labora tory  CO2 F lux  V e r i f i c a t i o n  Studies 
Scr ipps  I n s t i t u t i o n  o f  Oceanography A Study o f  t h e  Abundance o f  Carbon 

D iox ide  i n  t h e  Atmosphere and I t ‘ s  
Exchange w i t h  t h e  Ocean 

Atmospheric CO2 Content and 73C/12C 
R a t i o  by I c e  Core Ana lys is  

U n i v e r s i t y  o f  Bern (Sw i t ze r land )  Reconst ruc t ion  o f  t h e  H i s t o r  o f  t h e  

Paci f i  c Northwest Labora tory  

U n i v e r s i t y  o f  Washington 

Atmospheric C02 Abundance - An A r c h i v a l  
Study o f  Spectroscopic Data 
Geochemi c a l  Determi n a t i o n  o f  B iospher i c  
CO2 Fluxes t o  t h e  Atmosphere 

Lamont-Doherty Geological  Observatory 

Lawrence Berke ley  Labora tory  

Scr ipps  I n s t i t u t i o n  o f  Oceanography Carbon D iox ide  Measurements i n  t h e  

Oregon S t a t e  U n i v e r s i t y  
Oak Ridge Na t iona l  Labora tory  

I n v e s t i g a t i o n  o f  t h e  Surface Water pCO2 
i n  t h e  Equa to r ia l  P a c i f i c  Ocean 

Determi n a t i o n  o f  Atmospheri c C02-02/N2 

Equator i  a1 Paci f i c  
Research on t h e  Dynamics o f  t h e  C l imate  

Global Carbon Cycles and C l i m a t i c  Risks 

97 100 100 

2 02 200 200 

1099 2260 544 

35 75 100 

5 56 2 y r s  600 

44 44 46 

242 2 50 275 

141 150 0 

59 0 60 
31 0 0 

11 0 0 

166 175 500 

21 0 21 5 rn 
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FY 80 FY 81 FY 82 

Lawrence Livermore Nat iona l  Labora tory  

U n i v e r s i t y  o f  Michigan 

.National Center f o r  Atmospheric Research 

Brown U n i v e r s i t y  

U n i v e r s i t y  o f  East Ang l i a  (England) 
Oregon S t a t e  U n i v e r s i t y  

U n i v e r s i t y  o f  Washington 

Argonne Na t iona l  Labora tory  

New York U n i v e r s i t y  

Sc r i  pps I n s t i t u t i o n  o f  Oceanography 
Oak Ridge Na t iona l  Labora tory  

Lamont-Doherty Geological  Observatory 

Lawrence Berke ley  Labora tory  

U n i v e r s i t y  o f  A r i  zona 

U n i v e r s i t y  o f  Ar izona 

U n i v e r s i t y  o f  Toronto (Canada) 

Weather Se rv i ce  Nucl ear Support 
O f f i c e ,  NOAA 

Carbon D iox ide  E f fec ts  Research 

A Coupled Carbon D iox ide  and Water Vapor 
Transpor t  Rad ia t i on  Model 
Enhanced Research Program on t h e  Long-Range 
C l i m a t i c  E f f e c t s  o f  I nc reas ing  Atmospheric 

Global Temperature Pat te rns  6000 Years Ago 

Geographical P a t t e r s  o f  C1 i m a t i c  Change 
On t h e  Increase o f  To ta l  C02 i n  t h e  World 
Oceans 

Deep Ocean Tracer  Release Experiment, DOTREX 

l4CO2 Tracer  f o r  Foss i l  Fuel 
Geochemical and Geophysical Models o f  t h e  
F o s s i l  Fuel Carbon D iox ide  Problem 
Development o f  a Laser Detec t ion  System f o r  
Argon 39 and A p p l i c a t i o n  t o  Oceanographic 
iJli x i  ng Studies 

V a r i a t i o n s  i n  A r c t i c  Cloud Cover i n  Summer 

The Role o f  t h e  Carbonaceous Aerosol i n  C l i -  
mate M o d i f i c a t i o n  
Dendrochronology o f  B r i  s t l  econe Pine 

Accurate Determinat ion  of  13C/12C i n  C02 of  
Past Atmospheres f r 0 m 1 3 C / ~ ~ C  i n  Tree Rings 
By Removal o f  C1 i m a t i c  In te r fe rences  

Storage o f  Non-Liv ing Organic Carbon i n  Boreal  
and A r c t i c  Zones 

co2 

385 6 30 600 

30 30 30 
98 400 200 

21 2 2 00 160 
59 65 65 

35 35 

10 0 

105 nr 13 

136 136 
122 122 

52 52 

125 125 

45 45 

56 56 

46 46 

Atmospheric Transpor t  Models 45 50 50 
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FY 80 FY 81 FY 82 

Massachusetts I n s t i t u t e  o f  Technology C1 imate F1 uc tua t ions ,  Volcanic  Aerosol 
and Carbon D iox ide  

U n i v e r s i t y  o f  Miami C1 imate E f f e c t s  o f  Atmospheric Transpor t  
and Trans fo rmat ion  o f  Hydrogenous Species 

150 164 150 

160 110 160 

401 0 5840 4777 
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OFFICE OF HEALTH AND ENVIRONMENTAL RESEARCH 

ECOLOGICAL RESEARCH DIVISION 

GEOSCIENCES RESEARCH 

The Office of Health and Environmental Research supports geosciences research 
i n  the Ecological Research Division. 
provide a knowledge base i n  the basic sciences; and par t icular ly  long term 
environmental and ecological research i n  a1 1 energy techno1 ogies. In the 
past several years , geological and hydrological research had been directed 
t o  the transformation and ef fec ts  of nonnuclear pollutants w i t h i n  ecological 
systems. 
of energy technologies on the environment; technical research tha t  d i rec t ly  
supports the requirements of environmental laws i s  conducted by other agencies. 

Since 1950, O H E R ' s  mission has been t o  

OHER gives pr ior i ty  t o  research on intermediate t o  long term ef fec ts  

ECOLOGICAL RESEARCH DIVISION 

The objectives of geosciences research w i t h i n  the Eco 'agical Research Division 
are  development of s c i e n t i f i c  information aimed a t  ant ic ipat ing the e f fec ts  of 
energy technologies i n  natural environments , and understanding the envi ron- 
mental changes tha t  r e su l t  from energy development. 
the Ecological Research Division, l i ke  other bas'ic research i n  OHER,  i s  aimed 
a t  developing a long term base of knowledge about the e f f ec t s  of new and 
emerging energy technologies and  future  energy development. The r e su l t s  of 
s c i e n t i f i c  research i n  the geosciences have proven useful t o  diverse groups, 
w i t h i n  t h e  Department of Energy i n  the solution of intermediate and long term 
energy issues; other groups including the Department of In t e r io r ,  National 
Academy of Sciences, and numerous S ta t e  agencies commonly draw upon the 
Division's geosciences publications i n  nuclear, coal , and other energy sources. 

Geosciences research i n  

Division projects a re  interdiscipl inary i n  content; research projects commonly 
involve the discipl ines  of geology, ecology, hydrology, marine sciences, 
chemistry, and biology. Geosciences research i s  rarely conducted i n  i solat ion 
from other discipl ines .  For example, the marine environment i s  the ultimate 
receiving system f o r  energy wastes; understanding the assimilative capacity 
of the marine environment m i g h t  require research i n  marine processes and the 
geochemistry of continental she1 f sediments. 

T h i s  in terdiscipl inary research approach means t h a t  geosciences funds are 
dis t r ibuted w i t h i n  mu1 t id i sc ip l  inary research projects ; research funds appor- 
tioned t o  geosciences research are  detai led i n  Table I .  Geosciences research 
t h a t  i s  less  than 5% of t o t a l  funding i s  n o t  detailed; this additional research 
commitment t o  geosciences i s  estimated t o  be $100,000. 



Approximately 20% of a l l  research i n  the Ecological Research Division involves 
physi cal oceanography, geology geochemi s t r y  , and hydro1 ogy . Addi t i  onal 
geological and hydrological research related t o  the e f fec ts  of energy-solid 
waste disposal i s  expected i n  FY 82 and FY 83. Aerial and s a t e l l i t e  remote 
sensing is  a potent ia l ly  important research method for ecological studies;  i t  
will be tes ted more extensively i n  the future t o  predict and evaluate the long 
term regional e f fec ts  of energy technologies on t e r r e s t r i a l  ecosystems. 

Principal areas of geosciences ac t iv i ty  i ncl ude: 

1. Physical Oceanography - including mixing and circulat ion of water, 
d i s t r i b u t i o n  of radionuclides and other energy contaminants i n  
ocean water and sediments the assimilative capacity of marine 
sediments, marine sediment transport  and t race metal studies i n  the 
marine envi ronment. 

2. C-ycling o f  radionuclides - including research i n  marine geochemistry 
and freshwater systems and the transport  and movement of radionuclides. 

3. Ecosystem model l ing - i n c l u d i n g  surface and groundwater systems as 
receptors o f  energy pollutants;  transport  of energy residuals i n  
surface waters; stream and estuarine sedimentation and the hydrology 
of disturbed lands. 

4. Ecoloqi cal e f fec ts  of 1 and disturbances , i ncl udi ng disposal of energy 
residuals - the hydrology of disturbed lands, reclamation, s o i l s  and 
sedimentation investigations geochemistry, and ecological impacts. 

Two mu1  t i  d i  sc i  pl i nary research planning ac t i  vi t i e s  were completed i n  FY 80- 
FY 81; a research plan, Solid Wastes from Energy-Producing Technologies 
(1980) and Status of Health and Environmental Research Related t o  Solid 
Wastes from Coal Conversion ( 1981 ) . 

ER-14 
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Coal waste disposal s i t e  i n  southern Indiana. 
f i e l d  research are  carried o u t  a t  s i tes such as this one. 
term research related t o  regional disposal o f  energy wastes, 
s tab i l iza t ion  and reclamation of waste s i t e s ,  the mobilization 
and transport  o f  leachates i n t o  groundwater systems, and 
sedimentation are  among the geosciences questions being 
examined w i t h  OHER. 

Laboratory and 
Long 
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HUMAN HEALTH 
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ASSESSMENTS 

OFFICE OF HEALTH AND ENVIRONMENTAL RESEARCH 

HUMAN HEALTH 
EFFECTS FROM 
ENERGY 
GENERATION 

OCCUPATIONAL 
HEALTH AND 
MEDICAL 
RESEARCH 

BIOME DICA!. 
APPLlCATl ONS 

ENVIRONMENTAL 
ASSESSM E NTS 

HEALTH 
ASSESSMENTS 

HEALTH EFFECTS ECOLOGICAL 
RESEARCH RESEARCH 

CARCINOGENESIS TRANSPORT AND 
CONVERSION OF 

POLLUTANTS IN 
SYSTEMS DAMAGE TERRESTRIAL & 
(TOXICOLOGY) AQUATIC 

GENERAL LIFE 
SCIENGES EFFECTS OF 

MUTAGEN ESlS ENERGY-RELATED 

ECOSYSTEMS 
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PROCESSES AND 
POLLUTANTS 

FUNDAMENTAL 
ENVIRONMENTAL 
PROCESSES 

POLLUTANT 
CHARACTERIZATION 

AND SAFETY RESEARCH 

ANALYTICAL 
CHARACTERIZATION 

ATMOSPHERIC TRANSPORT 
AND TRANSFORMATION 

PHYSICS 6 CHEMISTRY 
OF POLLUTANT 
!NTE RACTlONS 

MEASUREMENT SCIENCE 

OCCUPATIONAL HEALTH 
AND SAFETY 

EFFECTS OF CLIMATE 
VARIATION ON THE 
ENERGY SYSTEM 



OFFICE OF MEALTII AND ENVIRONMENTAL RESEARCH 
ECOI,OGICAL RESEAIICH DIVISION 
GEOSCIENCIIS WLATI:D IUISLAKCH 

PHYSICAL OCEANOGRAPHY 

Lab or a t o r y /  Con t rac t o r  

~~ ~~ 

P r i n c  i p a l  
I n v e s t i g a t o r  FY 1980 ($000)  * 

Columbia U n i v e r s i t y ,  T r a n s p o r t  and T r a n s f e r  Rates i n  t h e  
Waters o f  t h e  C o n t i n e n t a l  S h e l f .  

U. of Washington, P o l l u t a n t  T r a n s p o r t  and Sediment D i s p e r s a l  
in t h e  Washington-Oregon Coastal Zone. 

U. of  M i a m i ,  She l f  C i r c u l a t i o n  i n  t h e  South A t l a n t i c  
Bight .  

Woods Hole Oceanographic  I n s t i t u t i o n ,  Coas ta l -Shel f  T r a n s p o r t  
and D i f f u s i o n .  

Skidaway I n s t .  of  Oceanography, Nearshore  T r a n s p o r t  Processes 
A f f e c t i n g  t h e  D i l u t i o n  and F a t e  o f  Energy-Related Contaminants .  

Skidaway I n s t .  of  Oceanography, C o n t i n e n t a l  S h e l f  P r o c e s s e s  
A f f e c t i n g  t h e  Oceanography of  t h e  South A t l a n t i c  B igh t .  

Nor th  C a r o l i n a  S t a t e  U., C o n t i n e n t a l  Shelf P r o c e s s e s  E f f e c t i n g  
t h e  Oceanography o f  t h e  South  A t l a n t i c  Bight .  

Brookhaven N a t i o n a l  Labora to ry ,  C o a s t a l  T r a n s p o r t  61 D i f f u s i o n .  

P. B i scaye  

B. Hickey 

T. Lee 

G. Csanady 

J. B lan ton  

L. Atk inson  

L. P i e t r a f e s a  

T. Hopkins 

*Es t ima ted  T o t a l  

(364) 

(67)  

1436 

m 
W 
I 
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Geosc iences  r e s e a r c h  component is l i s t e d .  



OFFICE OF HEALTH AND ENVIRONMENTAL RESEARCH 
ECOI.OC, ICN, RESEARCH D IVZS ION 
CEOSCTENCES WLAl'lrD KI'SEAKCH 

CYCLING OF RADIONUCLIDES 

L a b o r a t o r y / C o n t r a c t o r  

~~~~~~ ~ -~ 

P r i n c i p a l  
I n v e s t i g a t o r  FY 1980 ($000) 

Lawrence Livermore Labora tory ,  Hydrogeochemis t r y  of 
Enewetak S t u d i e s  on Aqui fers . .  Buddemeier ( 70) 

Savannah R ive r  Labora to ry ,  D i s t r i b u t i o n  and Movement of 
Plutonium on Sedimentary Particles i n  t h e  Savannah River  
and its E s t u a r y .  Hayes 

Texas h h ??, Geechemical Sehsvior of Uranium and Pletoniem 
i n  t h e  M i s s i s s i p p i  and Rio Grande River  Estuaries.  S c o t t  

Columbia U n i v e r s i t y ,  Plutonium, Cesium and Uranium T r a n s p o r t  
and D i s t r i b u t i o n  on Sediments i n  the  Hudson R ive r ,  i t s  
Watershed and Es tua ry  . Simpson 

Oregon S t a t e  U n i v e r s i t y ,  Cycl ing  of Transu ran ic  Rad ionuc l ides  
and Technetium i n  t h e  Columbia River ,  its Es tua ry  and t h e  
C o a s t a l  S h e l f .  

U. of Wiscons in ,  Chemical A t t enua t ion  of S o l u t e s .  

Yale Unive r s i ty , .  The F a t e  of Nucl ides  in N a t u r a l  
Water Systems. 

_I ORNL, Radionucl ide  Sources  i n  t h e  Coas ta l  Zone. 

U.  of Washington, Chemical and Geochemical S t u d i e s  o f f  t h e  
Coast of Washington. 

U. of Alaska,  T ranspor t  and Reac t ion  of Heavy Meta ls  i n  
Alaskan F j o r d  e s t u a r i e s .  

Beas l ey  

Anderson 

K. Turekian  

C u t s h a l l  

R. Ca rpen te r  

D. B u r r e l l  

(91) 

(68) 

(44) 

I 



OFFICE OF HEALTIi AND ENVIRONMENTAL RESEARCH 
ECOLOCICIU, RESEAKCH DIVLSION 
CEOSCIENCES RELATI'D RIISMKCH 

CYCLING OF RADIONUCLIDES, cont inued.  

Laboratory/Contractor  
P r i n c i p a l  

Inves t  i g a  t o r  FY 1980 ($000) 

U. of C a l i f o r n i a ,  Marine Geochemistry Research. E. Goldberg (75) 

Woods Hole Oceanographic I n s t i t u t i o n ,  The D i s t r i b u t i o n  of 
Some Chemical Elements Between Dissolved and P a r t i c u l a t e  
Phases i n  the  Ocean. D. Spencer 

Woods Hole Oceanographic I n s t i t u t i o n ,  Radioelement S t u d i e s  
in t h e  Ocean. V. Bowen 

U. of  California, ,  Fluxes of Biogenic and Athropogenic Carbon 
Compounds i n  Marine Sediments. I. Kaplan 

Skidaway I n s t .  of Oceanography, Trace Element Geochemistry 
of t h e  South A t l a n t i c  Bight. H. tlindom (103) 

Scr ipps  Oceanographic I n s t . ,  Marine Geochemistry Research 
Using Fa l lou t  Radionucl ides  as Tracers .  Goldberg (80)  

Estimated T o t a l  1950 

m aJ 
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OFFICE OF HEALTI1 AND ENVTRONMENTAL RESEARCH 
ECOLOGICAL RESEARCH DTVLSION 
GEOSCIENCES WLA'I'ED KIXSEAKCH 

ECOSYSTEMS MODELLING 

P r i n c i p a l  M 1980 ($000) 
Laboratory/Contractor  I n v e s t i g a t o r  

- PNL, Terrestrial E f f e c t s  of O i l  Shale.  Wi ldung ( 150 1 

U. of Colorado, O i l  Sha le  Environmental Program. 

- PNL, Study o f  t h e  Movement and Chemical Spec ia t ion  of 
Radionucl ides  i n  A l l u v i a l  Groundwater Flow. 

New Mexico I n s t i t u t e  of Mining and Technology, 
Radon i r a n s p d r t  Frocesses  i n  Underground i4ines 
and S o i l  Matrices. 

Chappell  (100) 

Robert son (80)  

Wilkening 

Johns Hopkins Univers i ty ,  Biogeochemistry of Trace Metals i n  
Chesapeake Bay. J. Gavis 

Los Alamos Sc ien t  i f  i c  Laboratory,  
Erosion and Transport  of S o i l  Particles by 
I n t e r m i t t e n t  Streams. Hakonson 

Estimated T o t a l  700 



ECOLOGICAL EFFECTS OF LAND DISTURBANCES, INCLUDING RECLAMATION AND DISPOSAL OF WASTES FROM ENERGY SOURCES. 

Lab or at  o r y / Con t r a c  t o r  
P r i n c i p a l  

I n v e s t i g a t o r  FY 1980 ($000) 

Unive r s i ty  of Notre D a m e ,  
HYdrob$.ca l  and Chemical Modeling. Theis  (85) 

PNL, R e s t o r a t i o n  of Sur face  Mined Land. Sauer (100) - 
U. of Tennessee,Ecological  and hydro log ica l  Aspects of Coal 
Mining. Minear 

Oak Ridge Na t iona l  Laboratory,  Mobil izat ion and 
Transport  of Leachates  from Energy S o l i d  
Wastes . 
Colorado S t a t e  Un ive r s i ty ,  R e h a b i l i t a t i o n  P o t e n t i a l  
of O i l  Shale  Lands. Cook 

Argonne Na t iona l  Laboratory,  Long Term Reclamation of l ands  
Mined f o r  C o a l ,  and h y d r o l o g i c a l  e f f e c t s .  C a r t e r  

(400) 

(1200) 

Estimated T o t a l  (2100) 

rn 
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O f f i c e  o f  Energy Systems Research 
D i v i s i o n - o f  Energy Storage Technology 

Geosciences Related P ro jec ts  
(Cpera t ing  Costs, Thousands) 

FY80 P r i n c i p a l  I n v e s t i g a t o r  ( s) - Laboratory  and E f f o r t  

B a t t e l l e  PNL 

Ai r IWater lRock 
I n t e r a c t  i on s w i  t h Compressed A i  I’ 

F i e l d  Studies o f  Porous 
Rock Reservoi rs  

Aqu i fe r  Storage Program 
Environmental  Assessment 

Aqu i fe r  Thermal Storage 
Physiochemical Ana lys is  

Aqu i fe r  Thermal Storage 
Numerical S i m u l a t i m s  

Oak Ridqe Na t iona l  Labora tory  

Aqu i fe r  Storage Program 
Envi  ronmen t a 1 Assessment 

Lawrence Berkeley Labora tory  

Aqu i fe r  Mathematical  Studies 

S to t  t 1 emeyer 

Rudd/Allen 

Wukel i c  

S t o t  t 1 emeyer 

K i n c a i d  

Lee 

Tsang 

2 99 

548 

95 

66 

65 

60 

235 



CE-2 

Contract  Research 

Serata Geomechanics, I n c  
Numerical Modeling o f  S a l t  
Caverns f o r  Compressed A i r  

P r i n c i p a l  I n v e s t i g a t o r  ( s )  

Serata 

Lou is iana  S t a t e  U n i v e r s i t y  
Labora to ry  Tests o f  S a l t  
Specimens f o r  Compressed A i r  Thorns 

RE/SPEC, I n c  
Numerical Studies o f  Rock 
Caverns f o r  Compressed A i r  Fossum 

Auburn U n i v e r i s t y  
F i e l d  Studies o f  Aqui fer  
Thermal Storage 

M o l t / P a r r / M e l v i l  l e  

Century West Engineer ing 
Regional A q u i f e r  Assessment Study S t o f f e l  

Oregon S t a t e  U n i v e r s i t y  
Coupled Energy and Mass T ranspor ta t i on  
i n  Geologic Media Chi Ids  

8 
FY80 - 

71 

160 

138 

500 

38 

44 

n 
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O f f i c e  o f  Renewable Techno1 ogy 
D i v i s i o n  o f  Geothermal and Hydropower Technology 

The purpose o f  t h e  Department o f  Energy's geothermal program i s  t o  suppor t  t h e  
development and u t i l i z a t i o n  o f  t h e  N a t i o n ' s  geothermal resources as an economical, 
re1  i a b l e ,  o p e r a t i o n a l l y  safe,  and env i ronmenta l l y  acceptable energy source. 
i s  accomplished through a comprehensive e f f o r t  t o  develop new technologies t h a t  
w i l l  promote more e f f i c i e n t  and economical use o f  hydrothermal,  geo-pressured, and 
h o t  d r y  rock  resources. 
Federal and S t a t e  governmental agencies, u n i v e r s i t i e s ,  and p r i v a t e  c o n t r a c t o r s .  

Th is  

The program i s  c a r r i e d  o u t  by t h e  DOE n a t i o n a l  l a b o r a t o r i e s ,  
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i r >  
LABORATORY A!! EFFORT 

Division of Geothermal Energy 
Geosciences Related Projects 
(Operating Costs, Thousands) 

LAWRENCE BERKELEY LABORATORY 

Cerro Prieto ReseZvoir Case Study 

Exploration Technology Development 

Reservoir Engineering Management 

Reservoir Engineering 

Controlled Electromagnetic Surveys 

Resistivity and Magnetic Surveys 
at Cerro Prieto 

LAWRENCE LIVERMOW NATIONAL LABORATORY, 

Tidal Pressure Response as a Reservoir 
Engineering Tool 

- LOS ALANOS NATIONAL LABORATORY 

Log Interpretation 

Arizona-New Mexico Low 
Temperature Resource Assessment 

SANDIA NATIONAL LABORATORY 

Geothermal Well Logging Development 

PRINCIPAL INVESTIGATORS 

Lippmann 

Golds tein 

Howard 

Tsang 

Golds tein 

Go I d s  t ein 

Hanson 

Mathews 

Laughlin 

Veneruso 

ET 80 

500 

424 

100 

525 

100 

71 

1 4 0  

390 

1 2 5  

956  



Divisim of Geothermal Energy 

(Operating Costs, Thousands) 
DOE Geosciences Program - -;A 

b P '  i n  1' 
' 5: 

CONTRACT RESEARCH 

University of AlaskaIState of Alaska, 
Department of Natural Resources: 
Geothermal Assessment in Alaska 

Amax Exploration, Inc: Geothermal 
Reservoir Assessment 

Amherst College: Survey of the 
Geothermal Potential of New 
England 

Aminoil USA, Inc: Geothermal 
Reservoir Case Study 

State of Arizona, Bureau of 
Geology and Mineral Technology: 
Low and Moderate Temperature 
Geothermal Evaluation 

Barringer Research, Inc: The 
Application of Soil Geochemistry 
to Exploration for Concealed 
Geothermal Fields 

State of California, Division of 
Mines and Geology: Geothermal 
Assessment and Reservoir 
Definition in California 

University of California, Riverside: 
Application of Petrology and 
Geochemistry to the Study of 
Geothermal Reservoirs 

Chevron Resources Co: Geothermal 
Reservoir Assessment Case Study 

Colorado Geological Survey: 
Geothermal Assessment and 
Reservoir Definition in Colorado 

Earth Sciences, Inc: Sulfur Gas 
Geochemical Detection of Hydrothermal 
Systems 

PRINCIPAL INVESTIGATOR(s) . FY 80 
2 I . f .  

TurnerISchaff 200 

Olsen 423 

Brophy 65.4 

Jenkins 559 

Hahman 

Meyers 

Mart in 

Elders 

Dahls t rom 

Pearl 

Rouse 

300 

94.4 

250 

181 

150 

200 

CE-6 
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Electro Magnetic Applications, Inc: 
A Study of the Characterization 
and Elimination of Cultural Noise @ in Active Source EM Surveys 

Environment a1 Re search Ins t i tu t e 
of Michigan: Simultaneous Analysis 
of Multiple Data Sets 

FenPx and Scisson:Geothermal 
Drilling on Mt. Hood 

Gruy Federal, Inc: Support for DOE'S 
Hydrothermal Resource Program 

University of Hawaii: Geothermal 
Assessment and Reservoir Definition 
in Hawaii 

Idaho Department of Water Resources: 
Geothermal Assessment and Reservoir 
Definition in Idaho 

International Engineering Co: Geothermal 
Model Development Database contribut.ion 

Kansas Geological Survey: Geothermal 
Assessment and Reservoir Definition 
in Kansas 

Lutech, Inc: Analysis of Three-Dimensional 
Inverse Electrical Methods 

Montana Bureau of Mines and Geology: 
Geothermal Assessment and Reservoir 
Definition in Montana 

National Oceanic and Atmospheric 
Administration: Geothermal Map 
Preparation 

University of Nebraska: Geothermal 
Assessment and Reservoir Definition 
in Nebraska 

Nevada Bureau of Mines and Geology: 
Geothermal Assessment and Reservoir 
Definition in Nevada 

New Mexico Energy Institute: 
Geothermal Assessment and 
Reservoir Definition in 
New Mexico 

University of New Mexico: Terrain 
Effects in Resistivity and Mag- 
netotelluric Surveys 

Merewether 

Jackson 

Renner 

Helsey 

Mitchell 

Zurf lueh 

Peeples 

Tesche 

Sonderegger 

Theberge 

Carlson/Gosnold 

Trexler 

Iceman 

Jiracek 

CE-7 

39.7 

94.2 

1,787 

185 

150 

250 

75.5 

150 

64.5 

225 

284 

150 

200 

300 

54.9 



New York State Energy Research and 
Development Authority: State-Coupled 
Geothermal Energy Program 

North Dakota Geological Survey: 
Geothermal Assessment and Reservoir 
Definition in North Dakota 

Oregon Department of Geology and 
Mineral Industry: Geothermal 
Assessment and Reservoir Definition 
in Oregon and the-Cascades 

Princeton University: Development of 
a Geothermal Reservoir Simulator 

University of Southern California: 
Borehole Measurements of In-Situ 
Velocity and Attentuation as Related 
to Rock Fracture Characteristics 

Stanford University: Stanford 
Geothermal Program 

System, Science & Software, Incl: 
Inversion Modeling of Multiple 
Geophysical Data Sets for Geo- 
physical Exploration 

University of Texas at Austin: 
Geothermal Resource Assessment 
for the State of Texas 

Texas Energy and Natural Resources 
Advisory Council: Geothermal 
Exploration in Trans-Pecos, 
Texas/New Mexico 

U.S. Geological Survey: Heat Flow 
Measurements 

U.S. Geological Survey: Low 
Temperature Assessment 

U.S. Geological Survey: Seismic 
Profiles in The Geysers-Clear Lake 
Area 

U.S. Geological Survey: Computer Code 
Comparison 

Krakow 

Harris 

Hull 

Pinder 

Henyey 

Kruger/Ramey/Miller 

Savino 

Woodruff 

Rao 

Sass 

Iyer 

Sorey 

CE-8 

n 

376 (lrr3 

100 

526 

50 

87.9 

300 

89.5 

195 

170 

74 

11 

47.5 

9 

63 



U.S. Geological Survey: Imperial Valley 
Seismic Study 

Utah Geological and Mineral Survey: 
Geothermal Assessment and Reservoir 
Definition in Utah 

Johns on 

Gwynn 

60 

200 

University of Utah Research Institute: 
Support of the Industry-Coupled Program 

University of Utah Research Institute 
Support of the State-Coupled Program 

Vetter Research: Use of Tracers in 
Following Fluid Movement in 
Hydrothermal Reservoir 

Ross 

Foley 

Vetter 

700 

130 

120 

Virginia Polytechnical Institute 
and State University: Evaluation 
and Targeting of Geothermal 
Resources in the Southeastern 
United States 

Cost ain 1,597 

Washington Department of Natural 
Resources: Geothermal Assessment 
and Reservoir Definition in 
Washington 

University of Wyoming: Geothermal 
Assessment and Reservoir Definition 
in Wyoming 

S chu s t er 

Heasler 

300 

150 
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Fossil Energy 
Office of Oil, Gas and Shale 

Oil Division 
Advanced Process Technology Branch 

The goal of the Oil Division research and development program is to 
increase the production of oil from domestic sources by developing 
new and improved techniques of recovering oil from existing and 
potential oil reservoirs as well as non-conventional sources such as 
tar sand and oil shale. 
evaluate advanced techniques to increase the rate of production; to 
recover more oil from existing reservoirs; and to develop the technology 
base relating to the production and use of petroleum and shale oil. 

This program is designed to develop and 

Currently, in the United States, there are 334 billion barrels of oil 
in place which are not recoverable through conventional recovery 
techniques. The research effort in the Enhanced Oil Recovery (EOR) 
program is designed to assist development of the technology to recover 
an increasing portion of this oil through new o r  improved methods. 

The Nation's abundant western oil shale resource, equivalent to 1.8 
trillion barrels, has the potential of contributing up to 600 billion 
barrels to our domestic oil supply using surface and in situ tech- 
nologies that are currently in various stages of development. 
Additional shale oil may be recoverable from these shales and from 
the extensive but poorly-quantified eastern organic shales by potential 
technologies that are now in early stages of development. 

The Advanced Process Technology activity supports the overall objectives 
of: 
oil, and tar sands for transportation fuels, ( 2 )  producing and testing 
reference specification fuels to minimize required changes to engine 
design and costs, (3) investigating innovative technologies for recover- 
ing oil, gas, shale, and coal (in situ conversion) resources, (4) con- 
ducting fundamental materials and engineering research to overcome major 
barriers to advancing the state-of-the-art in drilling technologies in 
areas not,pursued by industry, ( 5 )  conducting research in advanced 
drilling technology to include deep water and Arctic frontiers, and ( 6 )  
providing engineering and advanced development support to the USGS and 
BLM in support of offshore and Arctic leasing and to the NSF for its 
OCS and deepsea drilling programs. 

For the foreseeable future, the United States must rely upon fossil energy 
resources to supply the bulk of its energy. Drilling is an integral 
technology required for exploration and production of all petroleum, 
natural gas,rcoal, oil shale, and tar sand resources. Although the 
bulk of these,domestic fuel resources are located onshore, the petroleum 
industry estimates that 60 to 70 percent of all additional petroleum 
discoveries will be made offshore on the Outer Continental Shelf (OCS). 
DOE estimates (1979) that in order to maintain current domestic levels of 
production at 10 million bbls/day, some 37 percent (20 percent oil 

(1) conducting advanced research in upgrading raw shale oil, heavy 
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n 

and 1 7  p e r c e n t  g a s )  o f  a l l  p r o d u c t i o n  i n  1990 must come from t h e  OCS. 
Estimates o f  p o t e n t i a l l y  p r o d u c i b l e  r e s e r v e s  i n  t h e  U..S. OCS areas 
i n c l u d e  32 b i l l i o n  b a r r e l s  o f  o i l  and 210 t r i l l i o n  c u b i c  f e e t  o f  n a t u r a l  
g a s .  

Development o f  e f f i c i e n t ,  c o s t - e f f e c t i v e  d r i l l i n g  and o f f s h o r e  t echno logy  
can  have a pronounced e f f e c t  upon t h e  pace a t  which b o t h  c o n v e n t i o n a l  
and unconven t iona l  f o s s i l  f u e l s  a re  produced. 
methane from c o a l  , underground c o a l  c o n v e r s i o n  and o i l / g a s -  p r o d u c t i o n  from 
waters g r e a t e r  t h a n  5,000 f e e t  i n  d e p t h ) ,  t h e  development o f  new t echno logy  
may d e t e r m i n e  whether a r e s o u r c e  becomes a commercial r e s e r v e .  

I n  some cases ( e . g . ,  

That p a r t  o f  t h e  O i l  D i v i s i o n ' s  r e s e a r c h  and development r e l a t e d  t o  geo- 
s c i e n c e  r e s e a r c h  i s  focused i n  t h e  Fron'ti.cn Area Research b ranch  (FAR). 

The FAR r e s e a r c h  a c t i v i t i e s  a d d r e s s  t h e  f o l l o w i n g  program o b j e c t i v e s :  

o Improve t h e  p r o d u c t i v i t y  o f  c o n v e n t i o n a l  d r i l l i n g  sys t ems  t o  
i n c r e a s e  ave rage  p e n e t r a t i o n  ra tes  and t h u s  i n c r e a s e  t h e  t o t a l  
f o o t a g e  d r i l l e d  p e r  y e a r  by t h e  U.S. d r i l l i n g  r i g  f l e e t  

Develop advanced , more e f f i c i e n t  ( " r e v o l u t i o n a r y " )  d r i l  
c o n c e p t s  f o r  deep  ocean and deep  onshore  a p p l i c a t i o n s .  

Develop r e q u i r e d  t echno logy  t o  d r i l l  and produce f o s s i l  
from b a t h  onshore  and o f f s h o r e  " f r o n t i e r "  areas:  

o 

o 

- 
- deep  o f f s h o r e  waters ( g r e a t e r  t h a n  5,000 f e e t )  
- Arct ic  environments  

v e r y  deep  f o r m a t i o n s  ( g r e a t e r  t h a n  30,000 f e e t )  

i n g  

f u e l s  

o Reduce o r  e l i m i n a t e  any  a d v e r s e  h e a l t h ,  s a f e t y  and env i ronmen ta l  
impact o f  b o t h  new and e x i s t i n g  t echno logy  a p p l i c a t i o n s .  

Coord ina te  a n d / o r  p r o v i d e  d i r e c t  r e s e a r c h  s u p p o r t  t o  t h e  O f f i c e  o f  
O i l ,  Gas and S h a l e  r e s e a r c h  development programs,  t o  r e l a t e d  programs 
w i t h i n  DOE (Geothermal,  Energy Research and Environment) and t o  
o t h e r  F e d e r a l  a g e n c i e s  (Departments  o f  I n t e r i o r ,  Defense,  and 
Commerce). 

o 

Although t h e  program r e s e a r c h  a c t i v i t i e s  a re  a f f e c t e d  by b o t h  t e c h n i c a l  
and n o n t e c h n i c a l  ( env i ronmen ta l  , l e g a l  and socioeconomic)  c o n s t r h i n t s  , t h e r e  
are no known t e c h n o l o g i c a l  o r  p h y s i c a l  
d r i l l i n g  and o f f s h o r e  t echno logy .  
o b j e c t i v e s  coupled w i t h  t h e  d e d i c a t i o n  o f  adequa te  f u n d s ,  manpower and 
r e s e a r c h  f a c i l i t i e s  w i l l  produce s p e c i f i c  improvements i n  
o f f s h o r e  t echno logy .  

The program i s  s e p a r a t e d  i n t o  t h e s e  s u b a c t i v i t i e s :  

b a r r i e r s  t o  development o f  improved 
D e f i n i t i o n  o f  s p e c i f i c  g o a l s  and 

o Advanced D r i l l i n g  Technology 
o O f f s h o r e  and Arctic Technology 

http://Fron'ti.cn
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DRILLING AND OFFSHORE 
TECHNOLOGY 

SUBACTIVITIES 

ADVANCED DRILLING TECHNOLOGY 

OFFSHORE & ARCTIC TECHNOLOGY 

TOTAL 

The t a b l e  below summarizes t h e  funding  l e v e l s  by  s u b a c t i v i t y  f o r  t h e  

BUDGET AUTHORITY 
(DOLLARS IN THOUSANDS) 

ACTUAL APPROPRIATION EST I M ATE 
FY 1979 FY 1980 FY 1981 

1,510 1,500 1,120 

1.090 1.500 1,250 

2.800 3.000 2,370 

FY 1979 t o  FY 1981 p e r i o d .  63 

A t r a n s i t i o n a l  o r g a n i z a t i o n a l  c h a r t  f o r  t h e  A s s i s t a n t  S e c r e t a r y  f o r  
F o s s i l  Energy showing t h e  s t r u c t u r e  and l o c a t i o n  o f  t h i s  program i s  i n  
t h e  f o l l o w i n g  page.  

ADVANCED D R I L L I N G  TECHNOLOGY 

A t r u e  u n d e r s t a n d i n g  of  t h e  need t o  i n c r e a s e  t h e  n a t i o n a l  d r i l l i n g  
c a p a b i l i t y  o c c u r s  only  when t h e  fo l lowing  i n f o r m a t i o n  i s  s t u d i e d .  
E s s e n t i a l l y  al .1 t h e  N a t i o n ' s  d r i l l i n g  r i g  f l e e t  h a s  been d r i l l i n g  a t  
c a p a c i t y  s i n c e  1974,  y e t  i m p o r t s  i n c r e a s e d  from 40 t o  50 p e r c e n t  by 
1979. 
f o o t a g e  i s  a b s o l u t e l y  e s s e n t i a l  i f  domest ic  p roduc t ion  r a t e s  a re  t o  b e  
s i g n i f i c a n t l y  i n c r e a s e d  above t h e  normal d e c l i n e  r a t e s .  

It i s  c l e a r l y  e v i d e n t  t h a t  a d d i t i o n a l  c a p a c i t y  i n  annual  d r i l l e d  

Some methods t o  i n c r e a s e  t h e  annua l  d r i l l e d  footage capac i ty  a re  l i s t e d  
below. 

1. I n c r e a s e  a c t i v i t y  i n  d r i l l i n g  r e s e a r c h  t h a t  w i l l  p rov ide  i n -  
c r e a s e d  p e n e t r a t i o n  r a t e s ,  r e d u c e  non- ro ta t ing  t i m e ,  and p r o v i d e  
b a s i c  research f o r  d r i l l i n g  a s soc ia t ed  problems.  

2. I n c r e a s e  o r  deve lop  a d d i t i o n a l  r i g - b u i l d i n g  c a p a c i t y .  

3 .  Induce  U.S. owned r i g s  which a re  d r i l l i n g  i n  f o r e i g n  c o u n t r i e s  
t o  b e  r e t u r n e d  f o r  domes t i c  d r i l l i n g .  

A s h o r t  d e s c r i p t i o n  and s t a t u s  o f  e a c h  FE FY 1981 d r i l l i n g  i n i t i a t i v e  
f o l l o w s :  d 

B a r t l e s v i l l e  Energy Technology Center ;  Sandia  L a b o r a t o r i e s  
'.JL'C .e  

- r t - ,  
High PeFformance B i t  Technology: This r e s e a r c h  a c t i v i t y  i s  d i r e c t e d  

toward op t imiz ing  r o c k  removal t e c h n i q u e s  and b i t  h y d r a u l i c s  performance 
f o r  newly developed  polycrys taLl . ine  diamond compact (PDC) d r a g  b i t s .  
work w i l l  i n v e s t i g a t e  and q u a n t i f y  r o c k  removal mechanisms, h y d r a u l i c  
b e h a v i o r ,  h e a t  t r a n s f e r  and o t h e r  dynamic c h a r a c t e r i s t i c s  o f  d r a g  b i t s  
used w i t h  high-speed downhole d r i l l i n g  m o t o r s .  

T h i s  
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F l u i d  System I n v e s t i g a t i o n s :  T h i s  a c t i v i t y  w i l l  e v a l u a t e  and 
q u a n t i f y  c u t t i n g s  removal c a p a b i l i t i e s  f o r  v a r i o u s  d r i l l i n g  f l u i d s  @ 
employed i n  v e r y  d e e p  ( g r e a t e r  t h a n  20,000 f e e t )  and h i g h l y  d e v i a t e d  
(30 d e g r e e  - 90 d e g r e e  a n g l e )  d i r e c t i o n a l l y  d r i l l e d  wel ls .  Labora to ry  
and f i e l d  expe r imen t s  w i l l  b e  augmented by computer model ing.  Hole 
s t a b i l i t y  and p a r t i c l e  t r a n s p o r t  phenomena i n  a e r a t e d  f l u i d s  a l s o  w i l l  
b e  e x p e r i m e n t a l l y  i n v e s t i g a t e d .  

Materials Research:  N e w  h igh - t empera tu re ,  h i g h - p r e s s u r e ,  and 
c o r r o s i o n  r e s i s t a n t  a l l o y s  and elastomers w i l l  b e  t e s t e d  t o  d e t e r m i n e  
whether t h e y  a re  s u p e r i o r  and more c o s t - e f f e c t i v e  ma te r i a l s  f o r  u s e  
i n  c o a t i n g s  , f i l l e r s ,  s t r e n g t h e n i n g  a g e n t s  and f a b r i c a t i o n  o f  equipment 
components . 

I n s t r u m e n t a t i o n  Development: T h i s  a c t i v i t y  w i l l  p r o v i d e  f o r  t h e  
development o f  downhole and s u r f a c e  s e n s o r s  t o  b e  used i n  c o l l e c t i o n  
and p r o c e s s i n g  o f  d a t a  r e q u i r e d  t o  o p t i m i z e  d r i l l i n g  o p e r a t i o n s .  

Water J e t  D r i l l i n g :  Research w i l l  c o n t i n u e  on t h e  development of 
high-pressure h y d r a u l i c  and c a v i t a t i o n  j e t  c u t t i n g  techniques f o r  
d r i l l i n g  s m a l l  d i a m e t e r  ( l e s s  t h a n  18-inches)  b o r e h o l e s .  
water j e t  d r i l l i n g  system ( s e e  accompanying i l l u s t r a t i o n )  w i l l  b e  f i e l d  
t e s t e d  t o  a s s e s s  i t s  a p p l i c a t i o n  i n  d r i l l i n g  h o r i z o n a l  h o l e s  i n  c o a l  
seams f o r  methane d r a i n a g e .  

A p r o t o t y p e  

D i r e c t i o n a l  D r i l l i n g :  I n e r t i a l  gu idance  sys t ems  ( a n  a d a p t a t i o n  
o f  a c r u i s e  missi le  gu idance  system) w i l l  b e  e v a l u a t e d  a s  a means o f  
c o n t r o l l i n g  downhole moto r s  f o r  p r e c i s i o n  d i r e c t i o n a l  d r i l l i n g .  A 
complete  sys t ems  a n a l y s i s ,  component t e s t i n g  ( d e s t r u c t i v e  and non- 
d e s t r u c t i v e )  and f i e l d  t e s t i n g  o f  t h e  e n t i r e  gu idance  assembly w i l l  b e  
conduc ted .  

Improved Pressure-Coring System: - T h i s  system i s  b e i n g  developed 
t o  p r o v i d e  i n d u s t r y  wi th  a r e l i a b l e  method € o r  o b t a i n i n g  a p r e s s u r i z e d  
c o r e  w i t h  reduced f l u s h i n g  a t  a r e a s o n a b l e  c o s t .  
c o r e  w i 1 . 1  p r o v i d e  more a c c u r a t e  r e s e r v o i r  s a t u r a t i o n  d a t a  which i s  
ex t r eme ly  i m p o r t a n t  f o r  r e s e r v o i r s  b e i n g  c o n s i d e r e d  f o r  enhanced o i l  
o r  g a s  r e c o v e r y .  

Ob ta in ing  a n  un f lushed  

OFFSHORE AND ARCTIC TECHNOLOGY 

O f f s h o r e  

T h i s  proposed o f f s h o r e  r e s e a r c h  program can  assist i n d u s t r y  i n  p r o v i d i n g  
near- term r e l i e f  o f  domes t i c  e n e r g y  d e f i c i e n c i e s .  
i n f l u e n c e  t h e  ra te  o f  development o f  o f f s h o r e  o i l  and g a s  r e s o u r c e s .  

It i s  e v i d e n t  t h a t  o i l  and n a t u r a l  g a s  w i l l  c o n t i n u e  t o  b e t h e  dominant 
components o f  t h e  U.S. e n e r g y  mix f o r  t h e  r ema inde r  o f  t h i s  c e n t u r y .  
Informed estimates i n d i c a t e  t h a t  from 50 t o  60 p e r c e n t  o f  o u r  t o t a l  
domes t i c  ene rgy  s u p p l y  w i l l  b e  provided by o i l  and g a s  i n  t h e  y e a r  1990. 
O f f s h o r e  o i l  and g a s  p roduc t ion  p r o v i d e s  a s i g n i f i c a n t  p o r t i o n  o f  o u r  
c u r r e n t y  domes t i c  p r o d u c t i o n .  
o i l  and 26 p e r c e n t  o f  o u r  domes t i c  g a s  are produced from t h e  OCS. 

The program c a n  

C u r r e n t l y  1 3  p e r c e n t  o f  o u r  domes t i c  
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OCS o i l  and g a s  p r o d u c t i o n  w i l l  become even more i m p o r t a n t  i n  t h e  
f u t u r e .  
70 p e r c e n t  o f  a l l  new pe t ro l eum d i s c o v e r i e s .  I n  a d d i t i o n ,  one-half  
o f  a l l  domes t i c  p r o d u c t i o n  must come from p r e s e n t l y  undiscovered 
r e s o u r c e s  b y  1990 i f  o i l  p r o d u c t i o n  i s  t o  b e  ma in ta ined  a t  8 .6  m i l l i o n  
b a r r e l s  p e r  day  o r  i n c r e a s e d .  

I n d u s t r y  estimates t h a t  t h e  OCS w i l l  e v e n t u a l l y  p rov ide  60 t o  

Assess ing  such informat ion  r e g a r d i n g  t h e  U.S. e n e r g y  s i t u a t i o n ,  i t  i s  
c l e a r l y  e v i d e n t  t h a t :  

1. O i l  and g a s  w i l l  remain t h e  ma jo r  ene rgy  s o u r c e  f o r  t h e  
r ema inde r  o f  t h i s  c e n t u r y .  

2 ,  The OCS c u r r e n t l y  p r o v i d e s  s u b s t a n t i a l  amounts o f  o i l  and g a s .  

3 .  The OCS o f f e r s  one  o f  t h i s  N a t i o n ' s  b e s t  p o s s i b i l i t i e s  f o r  new 
d i s c o v e r i e s .  

T h e r e f o r e ,  t h e r e  i s  a c r i t i c a l  need t o  a c c e l e r a t e  t h e  development o f  
t h i s  N a t i o n ' s  OCS pe t ro l eum r e s o u r c e s  t o ,  as  S e c r e t a r y  Edwards s a i d  
d u r i n g  h i s  c o n f i r m a t i o n  h e a r i n g s ,  ' I .  . . emphasize c a p t u r i n g  t h e  enormous 
p r o d u c t i o n  p o t e n t i a l  o f  o u r  own r e s o u r c e s  , I '  

Arc t i c  

The re  i s  a g r e a t  l a c k  o f  b a s i c  knowledge r e g a r d i n g  d r i l l i n g  and producing 
o i l  and g a s  wel l s  i n  t h e  Arc t ic  environment .  
t o  o p e r a t e  i n  such a h a r s h ,  unde f ined  environment  wi thou t  adequa te  r e s e a r c h  
knowledge. However, o i l  o p e r a t o r s  r e c o g n i z e  t h i s  and o p e r a t e  a t  t h e  
m a x i m u m  s t a t e - o f - t h e - a r t  t o  a c h i e v e  s a f e t y  and e f f i c i e n c y .  
s t r u c t u r e s  e x t r a - s t r o n g  t o  compensate f o r  t h e  l a c k  o f  b a s i c  e n g i n e e r i n g  
d a t a .  
tremendous and t h e  r e s e r v e s  must b e  deve loped .  These reserves are  t h e  
most f a v o r a h l e  s o u r c e  of u s e a b l e  "near-term" e n e r g y  a v a i l a b l e  t o  t h e  
United S t a t e s .  

I t  i s  e c o l o g i c a l l y  dangerous 

They b u i l d  

The d a n g e r s  pers i s t ,  b u t  t h e  b e n e f i t s  and p r o d u c t i o n  p o t e n t i a l  a re  

Seventy p e r c e n t  o f  America's und i scove red  r e c o v e r a b l e  o f f s h o r e  o i l  
r e s o u r c e s  are e s t i m a t e d  i n  t h e  1980 U.S. Geo log ica l  Survey C i r c u l a r  725 
t o  l i e  w i t h i n  t h e  C o n t i n e n t a l  S h e l f  o f  A l a s k a ' s  c o a s t .  T h i s  c o n s i s t s  o f  
19 b i l l i o n  b a r r e l s  o f  o i l  and compares w i t h  a c u r r e n t  annual  p roduc t ion  
of about  2 . 2  b i l l i o n  b a r r e l s  from t h e  con t iguous  s t a t e s  and a d j a c e n t  
submerged l a n d s .  S i x t y  p e r c e n t  o f  t h e  N a t i o n ' s  und i scove red  r e c o v e r a b l e  
o f f s h o r e  g a s  r e s o u r c e s  a l s o  l i e  o f f  A l a s k a ' s  c o a s t .  These estimates a r e  
based on a 50 p e r c e n t  p r o b a b i l i t y  l e v e l .  

The v a s t  m a j o r i t y  o f  Alaska o f f s h o r e  r e s e r v e s  l i e  benea th  t h e  waters 
(and i c e )  o f  t h e  B e a u f o r t ,  ChukchJ, and Bering Seas .  
r e s e r v e s  have become a p r i n c i p a l  focus  i n  t h i s  N a t i o n ' s  e f f o r t  t o .  r educe  
i t s  dependence on f o r e i g n  pe t ro l eum s u p p l i e s  i n  f a v o r  o f  domesticnpro- 
d u c t i o n .  Commensurate w i t h  t h i s  g o a l ,  t h e  Department o f  t h e  I n t e r i o r  
h a s  schedu led  seven  i n i t i a l  o i l  and g a s  lease sales  i n  t h e s e i f r 6 Z t i e r  
areas d u r i n g  t h e  pe r iod  1980 th rough  1985. Moreover, f e d e r a l  onshore  
pe t ro l eum development i s  scheduled t o  occur  i n  t h e  Na t iona l  Pet36leum 

i p  

These e s t i m a t e d  

Reserve - Alaska (NPR-A). I ,  5 y 1 
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Although possessing a significant proportion of estimated U.S. 
petroleum reserves, these frontier areas present severe physical and 
climatological conditions and pose some of the most serious tech- 
nological challenges ever experienced in the field of petroleum 
exploration and production. It i.s imperative that the technology 
employed in the Arctic reflect the most advanced state-of-the-art 
possible to ensure the safe and t:imely availability of petroleum 
products . 
It was in recognition of this lack of knowledge and engineering data 
that the Federal Government scheduled its 1985 oil and gas leasing 
in the Chukchi Sea . . . "contingent upon a reasonable assumption 
that technology will be available for exploration and development of 
the tracts included in the sale." Implementation of this proposed 
work can assist in obtaining the information needed to develop the 
technology. 

Timely production of the Nation':; domestic petroleum resources 
requires, therefore, that technological research in the Arctic be 
given high national priority. 
research will require the combined and complementary efforts of 
both the petroleum industry and those federal agencies whose missions 
relate to providing petroleum resources for the American public. 

The achievement of  this essential 

A short description and status of each of our FY 1981 offshore tech- 
nology development initiatives follows: 

o SEMS ($175K) 

The Seafloor Earthquake Measurement System (SEMS) is a device 
for measuring the motion of soil on the seafloor during earth- 
quakes. Three SEMS units have been fabricated. They have been 
installed on the seafloor in the Santa Barbara (California) 
channel for a one year final test program. There has been 
intense industry interest in this program. No other devices 
of this kind are available. It will have important application 
in the Arctic, west coast, and other earthquake prone areas 
of the world. 

o GISP ($250K DOE; $50K USGS) 

The Geotechnically Instrumented Seaflood Probe (GISP) is a pore 
pressure measurement device. , Two prototypes have been fabricated. 
They were installed in the Gulf of Mexico f o r  testing which was 
accomplished, after which some modifications were made at Sandia. 
The USGS has identified an area in the Gulf which has an extremely 
unstable (shaifting) seafloor where the devices will be installed 
for further field tests. The data obtained will be used in the 
design andiinitiation plans f o r  offshore rigs. 

133 i 
Ac ou s t i c j Ted1 eme t r y ( $2 2 OK ) 

ric 
This FY 1981 budget would be used to extend the range of a DOE 
previously developed acoustic telemetry system from its 600 ft. 
transmission range through water capability to a 4000' range, and 
increase its data transmission rate. 

o 
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o Shear/Normal Force Gauge ($220K) 

The shear/normal force gauge is a new concept for measuring soil 

include developing and testing a prototype instrument. Ultimately 
it is planned that this system will measure both pore pressure and 
shear strength. 

strength in situ - applicable t o  deep water. The project will 

o Marine Sediment Penetrometer ($150K) 

Hardware has been developed for measuring shear strength of seafloor 
soils, and numerous sediment penetration readings have been recorded. 
Work now underway includes modelling and performing detailed analysis 
of the data to determine shear measurement correlation data. 

o Advanced Studies ($135R) 

This program is designed to conduct advanced theoretical studies and 
identify key parameters related to research projects that should be 
done. 

o Arctic Technology-Advanced Studies ($68K) 

Due to estimated potential of up to 4 million barrels/day of oil 
production (vs 1.5 million barrels/day of current production) a program 
plan is being developed t o  define the research and development 
initiatives the DOE/FE must take to support rapid exploration and 
development of the Arctic Frontier. 

UNIVERSITY CONTRACT RESEARCH AND DEVELOPMENT 

Three university geoscience-related research projects are funded by this 
division : 

o Stress Induced Fatigue Studies of Drill Pipe Immersed in Drilling Mud; 
University of  Tulsa; 2 year 

o Drill Cuttings Transport in Vertical Annuli by air, mist and/or foam; 
University of Tulsa; 2 year 

o Analysis and Priorities for Arctic Offshore Technology Research; 
University of Alaska; 1 year 

! 

I 
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D i v i s i o n  o f  Oil S h a l e  

P a r t  o f  t h e  O i l  Sha le  Program's  t echno logy  b a s e  r e s e a r c h  a t  t h e  Laramie 

Energy Technology Center  i n c l u d e s  min.eralogic  and F i s c h e r  Assay a n a l y s i s  o f  

s e l e c t e d  o i l  s h a l e  c o r e s  and d r i l l  c u t t i n g s  t o  p rov ide  improved e x t r a p o l a t i o n  

of l o c a t i o n s  and q u a n t i t i e s  o f  o i l  s h a l e s  t h a t  may be  amenable t o  s p e c i f i c  

o i l  s h a l e  t e c h n o l o g i e s  t h a t  a re  being; deve loped .  Gross p h y s i c a l  m i n e r a l o g i c  

d e s c r i p t i o n  as w e l l  as x-ray m i n e r a l  a n a l y s i s  i s  i n c l u d e d .  Samples a re  

g e n e r a l l y  o b t a i n e d  from i n d u s t r i a l  d r i l l i n g  p r o j e c t s  where a v a i l a b l e  and 

are s e l e c t e d  f o r  t h e i r  c o n t r i b u t i o n  t o  d a t a  gaps i n  t h e  p r e s e n t  knowledge 

o f  t h e  r e s o u r c e .  A c o r e  l i b r a r y  i s  m a i n t a i n e d  f o r  f u t u r e  r e f e r e n c e  n e e d s .  

T h i s  e f f o r t  i s  p r e s e n t l y  funded a t  $400K i n  FY 1981. 
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D i v i s i o n  o f  Gas 

The r e s e a r c h  p r o j e c t s  sponsored by t h e  O f f i c e  o f  Gas t h a t  are r e l a t e d  t o  
k o s c i e n c e s  r e s e a r c h  a r e ,  as  f o l l o w s :  

.FY 1981 

1. 

2. 

3 .  

4 .  

5. 

6 .  

7 
I .  

8. 

9 .  

TRW, I n c .  

A methane from c o a l b e d s  r e s o u r c e  d e l i n e a t i o n  e f f o r t  
c o v e r i n g  t h e  e n t i r e  U.S. 

Co 1 o r  ado Geo 1 o g i c  a1 Survey 

E v a l u a t i o n  o f  Colorado coa lbed  methane p o t e n t i a l  

Utah Geo log ica l  and Mining Survey 

E v a l u a t i o n  of  Utah coa lbed  methane p o t e n t i a l  

Lawrence Livermore Labora to ry  

F r a c t u r e  containment  s t u d i e s  i n  r e l a t i o n  t o  coa lbed  
methane p r o d u c t i o n  from mineable  c o a l  seams 

U n i v e r s i t y  o f  New Mexico 

Resource a s ses smen t  o f  coa lbed  methane from t h e  
San Juan Basin 

U.S. Geo log ica l  Survey 

Geologic  c h a r a c t e r i z a t i o n  f o r  w e s t e r n  t i g h t  g a s  
sands  p r o j e c t  

CER 

P rov ides  l o g  a n a l y s e s  and g a s  p r o d u c t i o n  g e o l o g i c  
s t u d i e s  f o r  western t i g h t  g a s  sands  p r o j e c t  

CER Corpora t ion  

$1,222,000 

50 , 000 

50 , 091  

250,000 

90 , 000 

440 , 000 

132,000 

660,000 

A c q u i s i t i o n  o f  c o r e  and logg ing  d a t a  f o r  w e s t e r n  
g a s  sands  p r o j e c t  ,., 

U.S. Geolog ica l  Survey 660,000 

Resource and r e s e r v o i r  c h a r a c t e r i z a t i o n  f o r  w e s t e r n  
t i g h t  g a s  s a n d s  
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2 

10 .  

11. 

12. 

13 .  

14 .  

1 5 .  

1 6 .  

1 7 .  

U n i v e r s i t y  o f  New Mexico 

Development o f  c o r e  a n a l y s i s  t e c h n i q u e s  f o r  low 
permeable g a s  r e s e r v o i r s  

C l i f f s  Mine ra l s  

C o l l e c t i o n ,  d e s c r i p t i o n ,  and l o g g i n g  o f  EGSP Devonian 
sha le  c o r e s  

Terra Tek 

Study o f  t h e  i n t e r a c t i o n s  between f r a c t u r i n g  f l u i d ,  
p r o p p a n t s ,  and s h a l e  m i n e r a l  components 

U .  S .  Geo log ica l  Survey 

G e o l o g i c a l ,  geochemical and geophys ica l  a p p r a i s a l  o f  
ene rgy  r e s o u r c e s  o f  t h e  Devonian s h a l e  i n  t h e  
Appalachian Basin 

Te t ra  Tech, I n c .  475 , 000 

Assessment o f  s h a l e  p r o d u c t i o n  i n  d u a l  completed wel ls  

Mound Lab o r  a t  o r  i e  s 1 , 100,000 

P h y s i c a l  and chemical  c h a r a c t e r i z a t i o n  o f  Devonian 
s h a l e  g a s  

Gruy F e d e r a l  

. Organizat-$on and c o l l e c t i o n  o f  d a t a  from EGSP 
d r i l l i n g ,  c o r i n g ,  and logg ing  o p e r a t i o n s  

. Gas w e l l  t e s t i n g  and a n a l y s i s  s e r v i c e  i n  t h e  
Devonian s h a l e  

West V i r g i n i a  U n i v e r s i t y  

. C h a r a c t e r i z a t i o n  and e v a l u a t i o n  o f  t h e  Devonian 
s h a l e s  i n  West ‘ V i r g i n i a  

Analyses  of  s t r u c t u r a l  g e o l o g i c a l  pa rame te r s  t h a t  
i n f l u e n c e  g a s  p r o d u c t i o n  from t h e  Devonian s h a l e  
of  t h e  Appalachian Basin 

. 

. I n  s i t u  s t ress  d e t e r m i n a t i o n  based on f r a c t u r e  
r e s p o n s e s  a s s o c i a t e d  wi th  c o r i n g  o p e r a t i o n s  

FY 1981 

96 , 000 

7 7 5 )  000 

600 , 000 

200 , 000 

740 , 000 

292,000 
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FY 1981 

18. Donohue, Ons tey  and M o r r i l l  1,170,000 

Tes t ing  of  a new exp lo ra t ion  technique using su r face  
measurements o f  se i smic  v e l o c i t y  t o  l o c a t e  zones of  

. n a t u r a l  f r a c t u r e s  i n  Devonian s h a l e s  

19. Columbia Gas System Serv ice  Corporat ion 1 , 539,000 

. Demonstrate t h e  gas  producing p o t e n t i a l  of t h e  
Devonian s h a l e  over a wide a r e a  i n  t h e  Appalachian 
Basin 

. Demonstrate s ta te -of - the-ar t  logging and s t imu la t ion  
techniques i n  r e l a t i o n  t o  d i f f e r e n t  geologic  and 
s t r e s s  cond i t ions  i n  t h e  Appalachian Basin 

20 .  Sandia Nat ional  Labora tor ies  11,750,000 

Technical  and management support  f o r  t h e  western 
t i g h t  gas  sands m u l t i p l e  wel l  experiment 



U.S. DEPARTMENT OF ENERGY 

DEPUTY ASSISTANT SECRETARY 
FOR NAVAL REACTORS 

DEPUTY ASSISTANT SECRETARY 
FOR NUCLEAR REACTOR PROGRAMS 

I OFFICE OF THE ASSISTANT SECRETARY I FOR NUCLEAR ENERGY 

DEPUTY ASSISTANT SECRETARY' 
FOR NUCLEAR WASTE MANAGEMENT 

AND FUEL CYCLE PROGRAMS 

ASSISTANT SECRETARY 
DEPUTY ASSISTANT SECRETARY 

FOR NUCLEAR ENERGY 
EXECUTIVE DIRECTOR 
DIRECTOR, NON-PROLIFERATION AND 

ENVIRONMENTAL AFFAIRS 
DIRECTOR, FIELD OPERATIONS 
DIRECTOR, EXTERNAL NUCLEAR AFFAIRS 

I 

PITTSBURGH NAVAL 
REACTORS OFFICE 

STAFF 

RESPONSIBLE FOR POLICY DEVELOPMENT 
AN0 COOROlNATION 

SCHENECTADY NAVAL 
REACTORS OFFICE 

STAFF 

RESPONSIBLE FOR BUDGET, MANAGEMENT 
INFORMATION SYSTEMS. COST ESTIMATING 
AND SYSTEMS ACOUISNION 

RESPONSIBLE FOR COMMUNICATIONS. 
PERSONNEL A I 0  SUPPORT SERVICES 

RESPONSIBLE FOR DIRECTING THE FOLLOWING RESPONSIBLE FOR OlRECTlNG THE FOLLOWING 
GASEOUS DIFFUSION ENRICHMENT NAVAL NUCLEAR PROPULSION AN0 ASSIGNED 
GAS CENTRIFUGE ENRICHMENT 
AOVANCEO ISOTOPE SEPARATION TECHNOLOGY RESEARCH, DESIGN. DEVELOPMENT. 

CIVILIAN NUCLEAR REACTOR PROGRAMS 

COHSTRUCTION, OPERATION AN0 HEALTH AN0 
SAFETY MATTERS PERTAINING TO PROGRAMS 
UNDER HIS COGNIZANCE 

0 EVE LOP M E N T 

AN0 RELATED PROOUCTS 
SALES OF URANIUM ENRICHMENT SERVICES 

URANIUM RESOURCE ASSESSMENT 
SAFETY OF ASSIGNED NUCLEAR FACILITIES 

RESPONSIBLE FOR OlRECTlNG THE FOLLOWIRlG 
NUCLEAR REACTOR R I D  
BREEDER REACTOR SYSTEMS 
CONVERTER REACTOR SYSTEMS 
LIGHT WATER REACTORS 
SPACE NUCLEAR SYSTEMS 
THREE MILE ISLANO EXAMINATION 
SAFETY OF ASSIGNED NUCLEAR FACILITIES 

'REPORTS TO THE ASSISTANT SECRETARY FOR OEFENSE PROGRAMS ON ALL OEFENSE WASTE MATTERS 

RESPOWSIBLE FOR OlRECTlWG THE FOLLOWIHG 
WASTE ISOLATION ACTIVITIES 
NUCLEAR FUEL CYCLE R&O 
OEFENSE NUCLEAR WASTE 
COMMERCIAL NUCLEAR WASTE 
SAFETY OF ASSIGNED WUCLEAR FACILITIES 

I 



NUCLEAR ENERGY 

Plans and Analysis 

T i t l e :  Meteorological Studies 

Performing Organization: 

F u n d i  ny: 

N O M ,  Air Resources Laboratory 

P1 anned 
FY 78 FY 79 FY 80 FY 81 

DOE $2 50,000 $250,000 $240,000 $200,000 

NRC $220,000 $250,000 $225 000 $220,000 

Summary: 

NE-2 

T h i s  jointly-supported research project consists p r  marily of f i e l d  measurements 
of meteorological dispersion t o  obtain dispersion parameters f o r  a variety of 
types of sites, par t icular ly  LMFBR program and potential reactor s i t e s ;  f i e l d  
measurements of downwind t racer  gas concentrations and related meteorological 
parameters over a wide range o f  distances, t e r ra in ,  weather conditions and 
source configurations; development of validated dispersion parameters and 
improved calculational models; and performance o f  building wake effects  studies.  

n 



@ Title:  Meteoro 

NE-3 

ogical Effects o f  Thermal Energy Releases 

Performing Organizations: 

ORNL, PNL, ATDL (NOM), Penn State ,  Rand, ANL 

Funding:  ( N E  share) 

P1 anned 
FY 78 FY 79 FY 80 FY 81 

$648 , 000 $450,000 $580,000 $400,000 

Summary : 

T h i s  jointly-funded (NE and EV) research project consists of the development of 
methods and a d a t a  base t o  assess the atmospheric e f fec ts  of heat and moisture 
releases from large nuclear and foss i l  energy generating f a c i l i t i e s .  The 
atmospheric e f f ec t s  o f  interest include precipitation modification, fogging 
and icing, d r i f t  deposition and shadowing. Included i n  the program are  effects  
from mechanical and natural d ra f t  cooling towers as well a s  cooling ponds. 
Primary emphasis is  given to  f i e l d  studies with related analytical  and  physical 
modeling studies conducted as well. Oak Ridge National Laboratory has been 
carrying out a precipitation study over a several year period a t  the 3160 MWe 
Bowen Power Plant i n  Georgia u t i l i z i n g  a dense ra ingage  network around the 
plant t o  determine t o  what extent normal ra infal l  patterns a re  affected by 
thermal emissions from natural d ra f t  cooling towers. A report  of six months 
of storm data was published i n  June 1979. 
a r e  ass i s t ing  Oak Ridge i n  f i e l d  t e s t i n g  and i n  d a t a  analysis.  
include: 
cooling towers; ( 2 )  airborne measurements of velocity, temperature, and huli,id.i t y  
i n  cooling tower plumes; (3)  mathematical modeling t o  predict the occurrence of 
snowfall from natural d ra f t  cooling tower plumes; and ( 4 )  physical modeling of 
mult iple  plume interactions between adjacent cooling towers. 

Battelle Pacific Northwest Laboratories 
Other e f fo r t s  

(1) an analysis of d r i f t  deposition and transport  from mechanical d ra f t  

A 



NUCLEAR WASTE ISOLATION 

The National Waste Terminal Storage (NWTS) Program was established i n  1976 by 
the Department of Energy's ( D O E )  predecessor agency, the Energy Research and 
Development Administration. The purpose of the Program i s  t o  develop the 
techno1 ogy and provide the fac i l  i t ies for the safe, environmentally acceptable, 
permanent disposal of high-level and transuranic nuclear wastes for w h i c h  the 
Federal Government is responsible. A1 though a1 ternative concepts are being 
investigated (e.g., subseabed disposal), principal emphasis i s  directed t o  
waste disposal by emplacement i n  mined repositories i n  deep, stable geologic 
formations. 

The NWTS Program wil l  be carried o u t  i n  four  phases: Technology Development, 
Engineering Development, Operations, and Decommissioning. 
Techno1 ogy Development, is  active and includes most of the geoscience-related 
research. The work of this phase i s  being accomplished by four separate, 
b u t  coordinated, projects: 1) the Office of Nuclear Waste Isolation (ONWI), 
2 )  the Basalt  Waste I so la t ion  Project (BWIP),  3 )  the  Nevada Nuclear Waste 
Storage Investigations (NNWSI) Project, and 4 )  the Subseabed Disposal Program. 
The f i r s t  three projects are concerned with mined geologic disposal and 
are conducting work i n  the general areas of s i te  evaluation and technology 
development, f a c i l i t y  design, and field testing. I n  addition, ONWI, the lead 
contractor i n  the NWTS geologic repository development effort, has program 
coordination responsibilities and responsibilities for  developing the criteria 
and technology t h a t  are generic t o  the design and safety assessment of mined 
geologic di sposal systems. 

The f i r s t  phase, 

With respect t o  evaluations of potential sites, BWIP i s  investigating b a s a l t  
formations underlying DOE's Hanford Site i n  Washington State, NNWSI i s  inves- 
t i g a t i n g  several different rock types underlying D O E ' S  Nevada Test Site, and 
ONWI i s  evaluating geohydrologic systems w i t h i n  the contiguous United States. 
T h e  ONWI siting investigations, which have historically focused on the potential 
of areas containing domed and bedded salt ,  have been expanded t o  include other 
rocks as well. The Subseabed Disposal Program i s  studying the technical and 
environmental feasibility of emplacing wastes i n  the sediments below the ocean 
floor. 

Titles, objectives, and principal investigators f o r  a l l  NWTS geoscience 
research tasks are given i n  the following pages. 
the  year FY 1980. 
FY 80 amount may be different from those i n  FY 79 or FY 81. 
o f  0 means t h a t  t h e  pro jec t  was funded i n  one o f  these other years. 

The contract amounts are for 
The contract l i s t  covers a three year period, and hence the 

An FY 80 amount 
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LIST OF RESEARCH AND DEVELOPMENT CONTRACTORS PARTICIPATING 
IN THE EARTH SCIENCES WORK OF THE NATIONAL WASTE 

T t R m A L  STORAGt PRUmAM 
1 

Agapito and Assoc ia tes  
Argonaut Enterprises 
Argonne National Laboratory ( A N L )  
B a t t e l l e  Columbus Labora to r i e s  ( B C L )  
BDM Corporat ion ( B D M )  
Boyles Brothers  Drill ing Co. 
BSC Richland, Inc.  
Bec h tel 
B i rdwel 1 
Brookhaven ,National Laboratory (BNL 
Brown, R. E .  
Colorado School of Mines (CSM) 
Columbia Univers i ty  
Corps of  Engineers 
Dames and Moore 
D ' Appol oni a 
Esca-Tech 
Explora t ion  Data Consul tan ts  
Fa1 con Corpora t i  on 
Fiber Mate r i a l s ,  Inc. (FMI) 
Fugro, Incorpora ted  
Geoc hron 
Georesul t s  
Georgia I n s t i t u t e  of Technology 
Gonzales,  S .  
Hanford Engineering Development Laboratory 
Hatch D r i l l i n g  Co. 
INTERA Environmental Consul t a n t s  (INTERA) 
IRT Corporat ion (IRT) 
J .  A. Jones Construct ion Company 
Johnson, K .  S. 
Law Engineering and Testing Company (LETCO) 
Los Alamos S c i e n t i f i c  Labora to r i e s  (LASL) 
Los Alamos Technical Assoc ia tes  (LATA) 
Lawrence Berkeley Labora to r i e s  ( L L L )  
Leh igh  Univers i ty  
Louis iana S t a t e  Univers i ty  (LSU) 
National Bureau of Standards (NBS) 
Nevada Bureau of  Mines 
Nevada Opera t ion ' s  Engineering and Drilling Con t rac to r s  ( N V O  Support  

New Mexico I n s t i t u t e  of  Mining and Technology (NMIMT) 
New York University ( N Y U )  

Cont rac tors  1 
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Oak Ridge Nat iona l  Laboratory (ORNL) 
O f f i c e  o f  Nuclear Waste I s o l a t i o n  (ONWI) 
Ohio S ta te  U n i v e r s i t y  (OSU) 
P a c i f i c  Northwest Labora tor ies  (PNL) 
Pennsyl vani a S t a t e  U n i v e r s i t y  (PSU ) 
Research Management Associates 
RE/SPEC Incorporated (RE/SPEC) 
Rockwell Hanford Operations (RHO) 
Sandi a Laborator ies,  A1 buquerque (SLA) 
Savannah R i v e r  Labora tor ies  (SRL) 
Science App l i ca t i ons  Incorpora ted  (SA1 ) 
Seismograph Serv ice Corporat ion 
Shannon and Wilson 
South Dakota School o f  Mines (SDSM) 
S ta te  o f  Idaho, Bureau o f  Mines and Geology 
S ta te  o f  Oregon, Department o f  Geology and Minera l  I n d u s t r i e s  
S ta te  o f  Washington, Department of Ecology and Department o f  

:i 
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Natura l  Resources 
Stone and Webster 
Ter ra  Tek 
Texas A&M u n i v e r s i t y  
Texas Bureau o f  Economic Geology (TBEG) 
U.S. Geological  Survey (USGS) 
U n i v e r s i t y  o f  Ar izona 
U n i v e r s i t y  o f  C a l i f o r n i a ,  Berkeley (UCB 
U n i v e r s i t y  o f  New Mexico (UNM) 
U n i v e r s i t y  o f  Minnesota 
U n i v e r s i t y  o f  Miami 
U n i v e r s i t y  of Southern M i s s i s s i p p i  (USM 
U n i v e r s i t y  o f  Texas, E l  Paso (UTEP) 
U n i v e r s i t y  o f  Washington 
Utah Geologic and Minera l  Survey (UGMS) 
V i t r o  Engineer4 ng Corpora t i  on 
Washington S ta te  U n i v e r s i t y  
Waterways Experiment S t a t i o n  (WES) 
Westinghouse Advanced Engineer ing Systems D i v i s i o n  (Westinghouse AESD) 
Wes ti nghou se E l  ec tri c Corpora t i  on (WEC) 
Woodward-C1 yde 
Yale U n i v e r s i t y  
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1. 

2. 

3 .  

4.  

A. 

TITLE: 

O N E C T I V E :  

PARTICIPANT: 

TITLE: 

O B J  ECT I VE : 

PART I C I PANT : 

TITLE: 

O N  ECTIVE : 

PART I C I  PANT : 

TITLE: 

OBJECTIVE : 

IDENTIFICATION AND EVALUATION OF POTENTIAL 
GEOLOGIC ENVIRONMENTS 

FY 1980 
( $  OOO'Sl 

Nat ional  Screening o f  Geologic Environments $ 500 

To i d e n t i f y  po r t i ons  o f  the  conterminous Un i ted  Sta tes  
w i t h  p o t e n t i a l  f o r  waste i s o l a t i o n ,  based on a comprehensive 
i n teg ra ted  1 i t e r a t u r e  search o f  geolog ic  and environmental 
data. 

To be determined 

Geologic Eva lua t ion  o f  t he  Southeastern 
Un i ted  Sta tes  $ 40 

To evaluate the  p o t e n t i a l  o f  geolog ic  format ions i n  
the  southeastern Un i ted  States,  espec ia l l y  t he  c r y s t a  1 i n e  
rocks o f  the  Piedmont Province and a rg i l l accous  rocks o f  
t he  Southeastern Coastal P la in ,  f o r  the  d isposal  o f  rad io -  
ac ti ve waste. 

SRL; I .  Wendell Marine 

Eva lua t ion  o f  West Texas Bedded S a l t  $ 2,500 

To evaluate the  reg iona l  geolog ic  and hydro log ic  environ- 
ments o f  the  Palo Duro and D a l h a r t  Basins o f  West Texas 
where extens ive bedded s a l t  occurs; t o  a s s i s t  i n  se lec t i ng  
study areas f o r  d e t a i l e d  charac ter iza t ion ;  and t o  inventory  
the  na tura l  resources o f  the  basins. 

TBEG; C.  R. Hanford 

Eva lua t ion  o f  t he  Sa l i na  S a l t  Bas in $ 0 

To evaluate t h e  reg iona l  geolog ic  and hydro log ic  envi  ron- 
ment o f  t he  Sa l i na  S a l t  Basin, New York and Ohio, where 
extens ive bedded s a l t  occurs; t o  s e l e c t  study areas f o r  
d e t a i l e d  charac ter iza t ion ;  and t o  inventory  the  na tura l  
resources o f  t h e  Sa l i na  Basin. 

PARTICIPANTS: J .  H. Peck (Stone ii Web,ster), 
S .  E. N o r r i s  (USGS) 
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5. 

6. 

7. 

8. 

TITLE: 

OM ECTIVE : 

PART I C I PANTS : 

TITLE: 

OW ECTIVE : 

PART I CI PANT : 

TITLE: 

ONECTIVE: 

PARTICIPANT: 

TITLE: 

O N  ECTIVE : 

PARTICIPANTS: 

63 2 

Geologic Evaluat ion of  the Paradox Basin $ 9,600 

To conduct,  i n  sequence, reg iona l ,  a rea ,  and s i te  
i n v e s t i g a t i o n s  f o r  purposes of i den t i fy ing ,  cha rac t e r i z ing ,  
and 1 icensing a r epos i to ry  i n  bedded s a l t .  

Dona1 d McM i 1 1 an (UGMS) , 
Robert  Hite (USGS), 
Fred Conwell (Woodward-Clyde) t 

Survey o f  Crystal1 ine Rocks $ 0 

To perform a reconnaissance survey of occurrences of  
c r y s t a l l i n e  rocks i n  the United S t a t e s  w i t h  p o t e n t i a l  
f o r  r a d i o a c t i v e  waste  i s o l a t i o n .  

Dames and Moore; R.  M. Winar 

Regional Evaluat ion of C r y s t a l l i n e  Intrusive 
Rocks $ 1,000 

To undertake a d e t a i l e d  l i t e r a t u r e  search  and a n a l y s i s  
of  a region w i t h i n  the cont iguous 48 s t a t e s  t o  e v a l u a t e  
the p o t e n t i a l  f o r  future work i n  a r e a s  w i t h i n  the study 
region.  

To be determined 

Regional Geology of the Columbia P la t eau  $ 1,281 

To provide suppor t  f o r  s i te  s e l e c t i o n  and eva lua t ion  a s  
well a s  i n p u t  f o r  the S i t e  Charac te r i za t ion  Report ,  the 
Environmental Report ,  and the D r a f t  Environmental Impact 
Statement.  T h e  knowledge obta ined  from this e f f o r t  will 
be used t o  c h a r a c t e r i z e  the surrounding regional  geology 
and the na tura l  geologic  events t h a t  have occurred o r  may 
occur  i n  the future. 

RHO; S t a t e s  of Oregon, Idaho, Washington; USGS; and o t h e r s  

n 
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Y 9. TITLE: 
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Reposi tory Support  Geophysics f o r  BWIP $ 1,667 

OBJ ECT I VE : To provide geophysical suppor t  t o  the development of a 
d e t a i l e d  s t r u c t u r a l  and s t r a t i g r a p h i c  model of the proposed 
r epos i to ry  site. The suppor t  w i  11 include va r ious  types  
of  geophysical surveys t h a t  will provide subsurface 
information a t  the repos i to ry  s i te  and surrounding a reas .  

PARTICIPANTS: RHO; Argonaut En te rp r i se s ;  Seismograph Se rv ice  Corporat ion 

10. TITLE: Tectonic  S t u d i e s  of  the Columbia P la teau  $ 985 

OBJECTIVE: .,; To provide the d a t a  requi red  f o r  an assessment of the 

PARTICIPANTS: 

11. TITLE: 

O N  ECTIVE : 

PART1 C I PANT S : 

12. TITLE: 

OBJECTIVE: 

PART I C I PANTS : 

tectonic  s t a b i l i t y  o f  the repository area. As p a r t  of 
this s tudy,  the c a p a b i l i t y  of s p e c i f i c  structures will be 
determined, per the NRC d e f i n i t i o n s ,  w h i c h  could a f f e c t  
r epos i to ry  i n t e g r i t y .  

RHO; Shannon and W i l  son 

Develop Base l ine  !Seismic Monitoring Plan 
f o r  BWIP $ 88 

To develop a plan f o r  precons t ruc t ion  base1 ine monitoring 
of  any p o s s i b l e  microseismic a c t i v i t y  i n  the v i c i n i t y  of 
the repos i to ry .  'In a d d i t i o n ,  va luable  d a t a  will be 
obta ined  f o r  use . i n  developing seismic design c r i t e r i a .  

RHO ; Woodw ard-C 1 y de 

Operat ions o f  I n i t i a l  Seismic Network a t  BWIP $ 489 

To cont inue  ope ra t ion  o f  the e a s t e r n  Washington seismic 
network t o  provide cont inuing  information on seismic events 
and t r a v e l  times. 

RHO; Univers i ty  o f  Washington 
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OBJECTIVE: To prov ide hydro1 og ic  data on the  ground-water f l ow  system 
o f  the  basa l t s  o f  t he  Columbia Plateau and how t h i s  f l ow  
system impacts the  Pasco Sub-Basin f l ow  system and t o  
prov ide hydro log ica l  gu ide l i nes  f o r  se lec t i ng  s u i t a b l e  
candidate s i t e s  f o r  a nuc lear  waste repos i to ry  w i t h i n  t h e  
Pasco Sub-Basin p o r t i o n  o f  t he  Columbia R ive r  basal ts .  

PARTICIPANTS: RHO; S ta te  o f  Washington, Department o f  Ecology; 
Washington S ta te  Un ivers i ty ;  PNL; R. E. Brown 

14. TITLE: In teg ra ted  System Desc r ip t i on  o f  Basa l t  Hydro log ic  
Regime, P re l im ina ry  Model Adaptations, and 
Modeling o f  P o t e n t i a l  Cred ib le  Scenarios $ 956 

OBJECTIVE : To prov ide numerical ana lys is  techniques f o r  eva lua t ion  
o f  rad ionuc l ide  movement w i t h i n  the  hydro log ic  system a t  
t h e  candidate s i t e  and w i t h i n  the  Pasco Basin. 

PARTICIPANTS: RHO; USGS; S ta te  o f  Washington, Department o f  Ecology; 
Georesults; BCS Richland, Inc.; Research Management 
Associates 

15. TITLE: Charac ter iza t ion  o f  Yucca Mountain Area, 
Nevada Tes t  S i t e  $ 3,000 

O N  ECT I VE : To assess the  geologic,  geophysical, and hydro log ic  
c h a r a c t e r i s t i c s  o f  t he  Yucca Mountain p o r t i o n  o f  t he  
southwestern NTS i n  s u f f i c i e n t  d e t a i l  t o  permi t  a judge- 
ment about the  s u i  t a b i l  i ty o f  conta ined s i  t e ( s )  . 

PARTICIPANTS: G. L. Dixon (USGS); B. M. Crowe (LASL) 

16. TITLE: Eva lua t ion  o f  Candidate Areas, Southern Nevada $ 150 

OBJ ECT I VE : To i d e n t i f y  t he  most promising l o c a l i t i e s  f o r  waste 
i s o l a t i o n  i n  southern Nevada, w i t h  specia l  emphasis on t h e  
southwest quadrant o f  t he  Nevada Tes t  S i t e  (NTS). 

PARTICIPANT: R. Byers (USGS); Nevada Bureau o f  Mines 

A 
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@ 17. TITLE: 

OBJECTIVE : 

PART I C I PANT : 

18. TITLE: 
' I  

OBJECTIVE : 

Evaluat ion of the Hydrologic Flow System, 
Nevada Test S i t e  (NTS) and V i c i n i t y  $ 750 

To assess and d i g i t a l l y  model i n  two dimensions the 
hydrologic  flow system of the NTS and surrounding areas. 

D. I .  Leap (USGS) 

Evaluat ion of G u l f  Coast  S a l t  Domes (Texas, 
Louis iana,  Miss i s s ipp i )  $ 16,600 

To evaluate the regional  geologic  and hydrologic  environment 
of  the Gulf I n t e r i o r  Region where numerous sa l t  domes 
occur; t o  s e l ec t  study areas f o r  detai led characterization; 
and t o  inventory the natural  resources of the basin.  

PARTICIPANTS: 0. E. Pauls  ( L E T C O ) ;  
C. W .  Kreitler ( T B E G ) ;  
J . D .  Martinez (LSU); 
C .  A. S p i e r s  (USGS); 
G. Ryals (USGS); 
Oscar Paulson (USM) 

19. TITLE: Characterization of Regio 
system a t  WIPP 

1 Grou d-wa ter 
$ 30 

OM ECTIVE : To determine r ev i sed  and r e f ined  poten t io-met r ic  and flow 
re1 a t ionships  between Capi t a n  Reef and ad jacen t  rocks 
f o r  use i n  rad ionucl ide  migrat ion and d i s s o l u t i o n  modeling. 

PARTICIPANTS: 0. D . Gonzales (SLA) , hydro1 ogy 
S. J .  Lambert (SLA) geochemistry 

20. TITLE: Repository Geology a t  BWIP $ 382 

OM ECT I VE : To de f ine ,  w i t h  as high a degree of c e r t a i n t y  as poss ib l e ,  
the ,geologic  cond i t ions  w h i c h  w i  11 be encountered i n  the 
repos i to ry .  

PART I CI PANTS : RHO 

A 



NE-1 2 

21. TITLE: 

OBJECTIVE: 

PART I CI PANT : 

22. TITLE: 

OM ECT I VE : 

PARTICIPANTS: 

23. TITLE: 

OM ECTIVE : 

PARTICIPANT: 

6 

Laboratory Eva1 uation of Argillaceous Rocks 
for Nuclear Waste Containment $ 430 

To perform a fundamental invest igat ion o f  physico-chemical 
properties of argil laceous rocks; and t o  ident i fy  and 
document their  s u i t a b i l i t y  as  waste repository hosts. 

ORNL;  G.  Brunton 

Survey of Argi 11 aceous Rocks $ 31 

To perform reconnaissance survey of occurrences of 
argi l laceous rocks i n  the United S t a t e s  w i t h  potential  
f o r  radioactive waste i sol a t i  on. 

K.  S .  Johnson; S .  Gonzales 

High-Frequency Electromagnetic Borehole 
Techniques $ 0 

To determine c a p a b i l i t i e s  and 1 imitations of h i g h  
frequency techniques f o r  exploration of evaporites 
and crystal1 ine rocks, t o  develop borehole equipment 
f o r  radar and point-to-point transmission measurements, 
and t o  t e s t  this equipment a t  several sites t o  guide  
further devel opment. 

USGS; Frank Frischknecht 
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1. 

2. 

3 .  

4.  

5 .  

TITLE: 

OBJECTIVE : 

PARTICIPANTS:  

TITLE: 

OBJECTIVE : 

PART I C I PANT : 

TITLE: 

OM ECT I VE : 

PARTICIPANT: 

TITLE : 

OBJECTIVE : 

P ART1 C I PANT : 

T I TL E .: 

OBJ E CT I VE : 

PARTICIPANT: 
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B. S ITE  CHARACTERIZATION 

Economic Geology Study a t  BWIP $ 239 

To assess t h e  p o t e n t i a l  f o r  s i g n i f i c a n t  va luab le  resources 
t h a t  may be a t t r a c t i v e  t o  p resent  o r  f u t u r e  generat ions.  

RHO; Esca-Tech 

Large-Hole D r i l l i n g  and Bor ing  Equipment 
C a p a b i l i t y  Trade Study a t  BWIP $ 0 

To determine t h e  c a p a b i l i t y  o f  e x i s t i n g  l a rge -ho le  d r i l l i n g  
and bo r ing  equipment f o r  s h a f t  and/or d r i f t  c o n s t r u c t i o n  i n  
support  o f  repos i to ry  development i n  t h e  Columbia P la teau 
basal  t s .  

RHO 

V e r i f i c a t i o n  Stud ies  o f  S p e c i f i c  Geologic 
S t ruc tu res  o f  .the Columbia P la teau $ 300 

To prov ide  geophysical  support  t o  t h e  i n v e s t i g a t i o n s  
c a r r i e d  o u t  t o  determi ne c a p a b i l i t y  o f  s p e c i f i c  s t r u c t u r e s  
which cou ld  e f f e c t  t h e  repos i to ry .  

RHO 

Shale S t r u c t u r e  Stud ies  $ 65 

To determine t h e  e f f e c t  o f  e leva ted  temperature on the  
chemical /phys ica l  s t r u c t u r e  o f  shales. 

Georgia I n s t i t u t e  o f  Techno1 ogy , Char1 es Weaver 

Seismic E f f e c t s  o f  Weapons Tests  a t  t he  
Nevada T e s t  S i t e  $ 275 

To s t a t i s t i c a l l y  determine t h e  sur face  and subsurface 
ground mot ion e f f e c t s  o f  underground nuc lear  explos ions a t  
p o t e n t i a l  r e p o s i t o r y  areas on the  Nevada Tes t  S i te .  

SLA; L. J .  Vortman 

. 



. .  
r 

6. 

7. 

8. 

9. 

TITLE: 

O N E C T I V E :  

PARTICIPANT: 

TITLE: 

O N E C T I V E :  

PART I C I  PANTS : 

TITLE: 

OM ECTIVE : 

PARTICIPANT: 

TITLE: 

OEUECTIVE: 

PARTICIPANT: 
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Sal t Permeabi 1 i ty $ 40 

To assess the  permeab i l i t y  o f  southeastern New Mexico 
rock s a l t  f o r  gas and l i q u i d  m ig ra t i on  s tud ies.  

SLA; 3. R. Wayland 

Characterization of Local Ground-water 
System a t  WIPP $ 30 

To ob ta in  d e s c r i p t i o n  o f  hydro log ic  system f o r  rad io -  
n u c l i d e  m ig ra t i on  modeling a t  WIPP. 

D. D. Gonzales (SLA); J .  W. Mercer (USGS) 

Evapor i te  O r i g i n s  and Phase Re la t ions  i n  
t h e  WIPP Area $ 60 

To determine, e m p i r i c a l l y  and t h e o r e t i c a l l y ,  t he  
cond i t i ons  o f  s t a b i l i t y  and phase r e l a t i o n s  o f  evapor i te  
minera ls  f o r  eva lua t ing  the  e f f e c t s  o f  physiochemical 
pe r tu rba t i ons  o f  heat ing experiments and ho le  p lugging 
experiments. 

NE-1 4 

S.'J. Lambert (SLA) 

Development o f  a S ing le  Hole Electromagnet ic 
Probe $ 100 

To develop and t e s t  an e lect romagnet ic  borehole probe 
t h a t  i s  capable o f  l o c a t i n g  anomalies i n  t h e  v i c i n i t y  o f  a 
deep borehole (s ize,  d is tance from t h e  hole, and d i r e c t i o n ) .  

R. J .  L y t l e  (LLL) 

n 
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C. EARTH SCIENCE ASPECTS OF FACILITY DESIGN 
AND OPERATIONAL R I S K  

1. TITLE: Near-Fie1 d Waste-Rock I n t e r a c t i o n s  $ 211 

OBJ  ECT I VE : To i n v e s t i g a t e  the  consol i d a t i o n  (compaction) behavior  o f  
crushed s a l t  and t o  study b r ine .  

PARTICIPANTS: PSU; D e l l a  M. Roy 

2. TITLE: Sal t -Br ine-Waste-Canister I n t e r a c t i o n s  $ 230 

OBJ ECTIVE : To determine t h e  l i k e l y  i n t e r a c t i o n s  among s a l t ,  br ine,  
can is te rs ,  and waste a t  a range o f  temperatures and 
pressures t h a t  may be considered i n  d isposal  o f  h igh- leve l  
r a d i o a c t i v e  waste o r  spent f u e l ,  and t o  determine the  
p r o p e r t i e s  o f  the r e s u l t a n t  r e a c t i o n  products a t  tempera- 
tures up t o  3 0 0 O C .  

PARTICIPANT: USGS; Rob P o t t e r  

3. TITLE: High-Level-Waste-Container I n t e r a c t i o n s  
w i t h  Rock S a l t  and B r i n e  $ 693 

OELJECTIVE: To prov ide  data and assess impacts o f  the  i n t e r a c t i o n  
p o t e n t i a l s  o f  high-1 eve1 waste forms and conta iners  w i t h  
t h e  WIPP geolog ic ,  n e a r - f i e l d  environment. 

PARTICIPANT: SLA; M. A. Molecke 

4. TITLE: B r ine  M ig ra t i on  $ 650 

OBJECTIVE : To determine t h e  physiochemical p roper t i es  o f  f l u i d  
i n c l u s i o n s  i n  n a t i v e  rock and i n  a r t i f i c i , a l l y  imposed heat  
f i e l d s .  To evaluate t h e  p o t e n t i a l  o f  f l u i d  i n c l u s i o n s  f o r  
waste-form degradat ion and rad ionuc l i de  m ig ra t i on  by 
per forming 1 aboratory,  bench-scale, and i n  s i t u  experiments 
f o r  assessment o f  b r i n e  m ig ra t i on  phenomena. 

PARTICIPANTS: H. C. Shefe lb ine (SLA) 
S. J . Lambert (SLA) 
A. R. S a t t l e r  (SLA) 
E. Roedder (USGS) 
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5. TITLE: E f f e c t  of Water on S a l t  Repository $ 260 

OBJ ECTI VE : To ga in  information sufficient t o  p r e d i c t  c r ed ib ly  
the consequences of any p l a u s i b i e  form o f  water  
breeching a s a l t  r e p o s i t o r y  t h a t  might compromise 
t h e  i n t e g r i t y  o f  t h a t  repos i to ry .  

PARTICIPANT: ORNL; Charles Baes 

6. TITLE: Radio lys i s  of Brine $ 150 

OBJECTIVE: To provide experimental  information on the effects 
on brines under cond i t ions  appropr i a t e  t o  the 'very near- 
f i e l d  environment of a r epos i to ry  i n  s a l t .  

PARTICIPANT: ORNL;  G1-en Jenks 

7.  TITLE: Expected Repository E n v i r o n m e n t s  $ 300 

n 

OBJECTIVE : To i den t i fy  reference cond i t ions  i n  s a l t ,  s h a l e ,  and 
g r a n i t e  r e p o s i t o r i e s  t o  serve a s  a guide fo r :  
( a )  scientists conducting mater ia l  performance tests,  
( b )  eng inee r s  preparing the design of r e p o s i t o r i e s ,  
( c )  the t e c h n i c a l l y  conse rva t ive  cond i t ions  t o  be used 
a s  a b a s i s  f o r  DOE a p p l i c a t i o n  f o r  a license, and 
( d )  scientists and engineers developing waste  forms. 

PARTICIPANTS: RHO (BASALT); H.  C. Claiborne ( O R N L )  
L .  D .  Rickertsen (SAI) 
G .  D .  Callahan (RE/SPEC)  

8. TITLE: Trans i en t  Creep i n  Rock S a l t  $ 62 

OBJECTIVE: TO develop and tes t  a t r a n s i e n t  creep c o n s t i t u t i v e  
r e l a t i o n s h i p  f o r  s a l t .  

PARTICIPANT: Texas A&M Univers i ty ;  David P a r r i s h  

9. TITLE: Bench S c a l e  Creep Tests on Rock S a l t  $ 35 

OBJ ECT I VE : 

PARTICIPANTS: 'SDSM; William Grams, Char les  Gessner 

To perform creep tests on l a r g e  na tura l  b locks  o f  s a l t .  



'10. TITLE: 

OBJ  ECTIVE : 

PARTICIPANT: 

11. TITLE: 

OBJ ECT I VE : 

PART I C I  PANT : 

12. TITLE: 

O B J  ECTIVE : 

PARTICIPANT: 

13. TITLE: 

OBJECTIVE: 

PARTICIPANT: 

14. TITLE: 

OELJECTIVE : 

PART1 C I PANTS : 

NE-17 
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Thermomechanical and B r i n e  M i g r a t i o n  I n  S i t u  
Tests  i,n Dome S a l t  a t  Avery I s l a n d  $ 400 

To prov ide  f i e l d  engineer ing support  t o  i n  s i t u  t e s t s  
a t  t he  Avery I s l a n d  Mine examining thermomechanical 
e f f e c t s  and b r i n e  m ig ra t i on  i n  dome s a l t .  

Wayne Krause (RE/SPE) 

U.S./Federal Republic o f  Germany (FRG) 
Cooperat ive E f f o r t s  i n  Asse $ 200 

To develop and perform f i e l  d t e s t s  , i n i  ti a1 l y  i nvol v i  ng 
b r i n e  and gas m ig ra t i on  and waste/rock i n t e r a c t i o n ,  a t  the  
Asse S a l t  Mine, FRG, which has c a p a b i l i t i e s  c u r r e n t l y  
unava i lab le  i n  the  U.S. 

Westinghouse AESD; Don Newby 

Operat ion and Design Support Tests  f o r  WIPP $ 507 

To prov ide  i n  s i t u  eva lua t ion  o f  f a c i l i t y  design parameters 
and opera t iona l  procedures as i n p u t s  t o  the  WIPP engi -  
neer ing design and opera t iona l  sa fe ty  procedures. 

WEC; Bechtel ,  A. R. S a t t l e r  (SLA) 

Thermomechanical Tes t ing  i n  S t r i p a  Gran i te  $ 1,565 

To prov ide  data on the  e f f e c t s  on the  i n t e g r i t y  o f  
g r a n i t e  i n  a deep geologic  format ion t h a t  i s  subjected to 
long-term h igh  heat  loads. 

LBL; Paul Witherspoon 

M a t e r i a l  P roper t i es  o f  S t r i p a  Gran i te  $ 130 

To measure the  ma te r ia l  p roper t i es  o f  c a r e f u l l y  se lected 
rock samples from the  g r a n i t e  rock mass a t  t he  S t r i p a  mine 
t h a t  a re  needed t o  understand the  hydrau l i c ,  thermal, and 
rock mechanic behavior o f  t he  f r a c t u r e  rock mass. 

LBL; Paul Witherspoon 



15. TITLE: 

NE-1 8 

12 n 

D i r e c t i o n a l  Permeabil i ty o f  S t r i p a  Gran i te  
W 

$ 259 

OBJECTIVE: To de f i ne  the  surface and subsurface hydro log ica l  cond i t ions  
o f  the  f rac tu red  g r a n i t e  rock mass as a func t i on  o f  t ime 
and temperature. 

PARTICIPANT: LBL; Paul Witherspoon 

16. TITLE: Macroscopic Permeabi l i ty  o f  S t r i p a  Granite, I $ 100 

OBJECTIVE : To determine the  gross seepage r a t e  i n  a mined d r i f t  a t  
S t r i p a  and t o  c o r r e l a t e  t h i s  r a t e  w i t h  hydrau l i c  pressure t o  
determine the  g loba l  permeab i l i t y  o f  the  f rac tu red  rock mass. 

PARTICIPANT: LBL; Paul Witherspoon 

17. TITLE: U.S./Swedi sh Cooperative E f f o r t s  a t  S t r ipa ,  
Sweden $ 0 

OBJECTIVE : To ca r ry  o u t  t e s t s  dea l ing  p r i m a r i l y  w i t h  b u f f e r  mater ia l  
and seal ing, and hydrogeological aspects i n  f rac tu red  
g r a n i t e  a t  depth i n  the  S t r i p a  mine. 

PARTICIPANT: ONWI; R. A. Robinson 

18. TITLE: Eva lua t ion  o f  Geophysical Techniques i n  
Fractured Crys ta l  1 i ne Rock $ 40 

To determine the  a p p l i c a b i l i t y  o f  d i f f e r e n t  surface, 
subsurface, and borehole geophysical techniques i n  
d e l i n e a t i n g  and cha rac te r i z ing  the  f r a c t u r e  systems, i n  
t h e  g r a n i t e  body a t  S t r ipa .  

OBJ ECT I VE : 

PARTICIPANT: LBL; Paul Witherspoon 

19. TITLE: Near-Surface Tes t  F a c i l i t y  Design, Construction, 
and Operati  on $ 16,716 

The design and cons t ruc t i on  o f  a mult ipurpose Near-Surface 
Tes t  F a c i l i t y  f o r  t he  i n  s i t u  t e s t i n g  o f  basal t .  

OBJECTIVE : 

PARTICIPANTS: RHO; J. A. Jones Construct ion Company; 
V i t r o  Engineering Corporation 
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20. TITLE: 

O N  ECTIVE : 

PARTICIPANT: 

21. TITLE: 

OBJ ECTIVE : 

PARTICIPAN 

22. TITLE: 

OBJECTIVE : 

PART I C  I PANTS : 

23. TITLE: 

OBJ ECTI  VE : 

PARTICIPANT: 

24. TITLE: 

OBJECTIVE: 

I n  S i  t u  S t ress  Measurement Techniques $ 0 

To determine the  i n  s i t u  s t a t e  o f  s t ress  i n  the  f r a c t u r e d  
g r a n i t e  rock mass i n  the  S t r i p a  mine. 

JLBL; Paul Witherspoon 

Support o f  Geotechnical Tes t  F a c i l i t y  a t  
t he  Colorado School o f  Mines (CSM) 

To prov ide an experimental f a c i l i t y  i n  c r y s t a l l i n e  rock t o  
conduct i n  s i t u  tes ts ,  and t o  develop hard rock mining 
methods t o  a i d  i n  c r y s t a l l i n e  rock repos i to ry  development. 

Experimental M i  ne $ 210 

CSM; W i l l i am t l u s t r u l i d  

Heated Block F l a t j a c k  Tes t  $ 250 

To prov ide  an i n  s i t u  data base o f  thermomechanical rock 
p roper t i es  f o r  development and eva lua t i on  o f  mathematical 
models, and t o  p rov ide  a t e s t  f o r  t he  i n  s i t u  c a l i b r a t i o n  
o f  rock inst rumentat ion.  

Ter ra  Tek; Howard P r a t t  

Climax Spent Fuel Tes t  $ 5,000 

To eval  ua te  the  f e a s i  b i  1 i ty o f  safe and re1  i ab1 e empl ace- 
rnent, shor t - term storage, and r e t r i e v a l  o f  spent reac to r  
f u e l  assemblies and p l a u s i b l e  repos i to ry  depth i n  a t y p i c a l  
g r a n i t e  rock; t o  o b t a i n  techn ica l  data about the  s u i t a b i l i t y  
o f  g r a n i t e  as a medium f o r  deep geo log ica l  d isposal  o f  
h igh- leve l  r e a c t o r  waste; and t o  ob ta in  i n fo rma t ion  about 
t h e  design o f  a repos i to ry  i n  g ran i te .  

NVO Support Contractors;  L. 0. Ramspott (LLL) 

Gran i te  Heater and Rock Mechanics Tests, 
Climax Stock $ 0 

To analyze and document the  r e s u l t s  o f  g r a n i t e  heater  
t e s t  No. 1, and p lan  subsequent i n  s i t u  g r a n i t i c  thermal 
and rock mechanic experiments. 

PARTICIPANT: LLL; L. 0. Ramspott 
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25. TITLE: 

OBJECTIVE : 

PART I C I  PANT : 

26. TITLE: 

OBJECTIVE : 

PARTICIPANTS: 

27. TITLE: 

OBJECTIVE : 

PARTICIPANTS: 

28. TITLE: 

OBJ ECT I VE : 

PARTICIPANTS: 

29. TITLE: 

OBJECTIVE : 

PARTICIPANTS: 

Nucl ide M ig ra t i on  Studies i n  Frac tured  Granite: 
Climax, NTS $ 250 

(1) To study rad ionuc l ide  m ig ra t i on  i n  f ractured gran i te ;  
(2)  t o  compare i n  s i t u  r e t a r d a t i o n  f a c t o r s  with labora tory  
values; and ( 3 )  t o  model f r a c t u r e  f l ow  i n  g r a n i t e  and 
c a l i b r a t e  t h e  model us ing i n  s i t u  values. 

LLL; David Coles 

Waste/Barrier/Rock I n t e r r a c t i  ons i n  B a s a l t  $ 1,492 

To determine the  hydrothermal i n t e r a c t i o n s  which w i l l  occur 
f o l l o w i n g  a worst  circumstance breach o f  t he  engineered 
b a rr i e r sy s tem. 

RHO; PSU; PNL 

Charac ter iza t ion  o f  Waste Form and Geologic 
Environment f o r  BWIP $ 1,020 

To ob ta in  phys ica l ,  chemical, and s t r u c t u r a l  data from 
analyses o f  candidate waste forms, natura l  ground waters, 
and p o t e n t i a l  geolog ic  b a r r i e r s .  

RHO; LBL; Hanford Engineering Development Laboratory; PNL 

Advanced Rock Test ing o f  Basa l t  $ 464 

To determine rock p roper t i es  f o r  b a s a l t  a t  t he  Near-Surface 
Tes t  F a c i l i t y  and f o r  deep b a s a l t  f lows under t h e  Hanford S i te .  

RHO; CSM 

Heater Tes t  Data Analys is  and Repository 
Design f o r  BWIP $ 645 

To assess the  s u i t a b i l i t y  o f  b a s a l t  as a repos i to ry  medium 
from a thermomechanical v iewpo in t  and t o  develop t h e  computer 
modeling c a p a b i l i t y  needed t o  procede w i t h  design, construc- 
t i o n ,  and l i c e n s i n g  of a b a s a l t  repos i to ry .  

RHO; ,Un ive rs i t y  o f  Maryland 
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30. TITLE: 

OBJ ECT I VE : 

PARTICIPANTS: 

31. TITLE: 

OF3J ECTI VE : 

PART I CI PANT : 

32. TITLE: 

OBJECTIVE : 

PART I C I PANTS : 

33. TITLE: 

OBJECTIVE : 

PARTICIPANT: 

34. TITLE: 

OBJECTIVE: 

PARTICIPANT: 
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Borehole P1 uggi ng i n  B a s a l t  $ 2,014 

To develop and demonstrate the technology needed t o  
e f f e c t i v e l y  sea l  a l l  man-made openings t o  a nuc lear  waste 
r epos i to ry  w i t h i n  the b a s a l t s  of the Columbia P la teau .  

RHO; Woodward4 1 y de 

Ground-water Monitoring System C r i t e r i a  
f o r  B a s a l t  $ 49 

To prepare  cr i ter ia  and requirements ( i f  any) f o r  monitoring 
ground-water movement i n  the immedi a t e  vici n i  t y  of the 
r epos i to ry .  

RHO 

Argi 11 i t e  Study $ 90 

To c h a r a c t e r i z e  the nea r - f i e ld  response of a r g i l l i t e  t o  
s imulated thermal, mechanical,  and chemical cond i t ions  
created by emplacement o f  high-level  r a d i o a c t i v e  wastes .  

L .  0. Tyle r  (SLA) 
K .  Wolfsberg (LASL) 

In  S i t u  Test--Conasauga Shale  $ 0 

To measure the thermomechanical response and mineralogical  
changes t h a t  occur near  a hea t  source  i n  the Conasauga 
sha le .  

SLA; L.  0. Tyler ' 

Nuclide Migrat ion S t u d i e s  i n  T u f f :  
G-Tunnel , NTS $ 250 

TO develop the techniques  for and t o  conduct  c o n t r o l l e d  
f ield experiments t o  define radionucl ide migrat ion through 
tuffs. 

Keith Johns tone  (LASL) 

- 



NE-22 

16 

35. TITLE: 

OBJECTIVE : 

PARTICIPANTS: 

36. TITLE: 

OM ECTIVE : 

PARTICIPANTS: 

37. TITLE: 

O B J  ECT I VE : 

PART I C I PANT : 

38. TITLE: 

OBJ E CT I YE : 

PART I C I PANTS : 

39. TITLE: 

OBJECTIVE : 

PARTICIPANT: 

T u f f  Study $ 2,500 

To develop and apply means t o  character ize  the near-field 
response of selected t u f f  u n i t s , t o  simulated thermal, 
mechanical , chemical , and f l u i d  conditions created by 
emplacement of high-level radioactive waste. 

L .  D. Tyler (SLA) 
K .  Wolfsberg ( L A S L )  

Engineered Barr ier  Optimization $ 408 

To assess  the c a p a b i l i t i e s  of individual engineered b a r r i e r s ,  
evaluate the mutual compatibil i ty of various components of 
the waste package, and specify acceptable b a r r i e r  assemblages. 

RHO; PNL 

Waste Rock-Interaction Technology: Leaching $ 1,800 

To determine waste form release r a t e s  and h e l p  provide 
source terms f o r  consequence analysis.  
t o  character ize  candidate waste forms; t o  measure leach 
r a t e s  w i t h  sol u t ions  and under conditions simul a t i  ng 
expected repository conditions; and t o  determi ne the 
e f f e c t s  of physical and chemical fac tors  on release 
mechanisms. 

More spec i f ica l ly :  

PNL; Donald Bradley 

Transuranic Waste Characterization Studies 
Under Conditions of Geologic I so la t ion  $ 333 

To obtain data and predict ive analyt ical  models on the 
interact ion and degradation behavior of existing and 
development TRU wastes i n  a bedded s a l t  repository environment. 

LASL; SRL; UNM; M.  A. Molecke (SLA) 

Analysis of Thermomechanical Response of Rock $ 178 

To develop the capabi l i ty  f o r  detai led simulation of 
demonstration tests as  well as  laboratory tests and the 
capabil i t y  necessary f o r  simulation of repository behavior. 

SAI; Ronald Hofmann 
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40. TITLE: 
Q 

OBJECTIVE: 

PARTICIPANT: 

41. TITLE: 

OBJ E CT I VE : 

PART I CI PANT : 

42. TITLE: 

OB3 ECT I VE : 

PARTICIPANTS: 

43. TITLE: 

OBJECTIVE : 

PARTICIPANTS: 

44. TITLE: 

OBJECTIVE : 

PARTICIPANT: 

Modeling of Theimal-Structural  I n t e r a c t i o n s  
i n  S a l t  $ 562 

To provide the a n a l y t i c a l  modeling f o r  p r e d i c t i o n  o f  
near-f ie l  d and f a r - f  ie l  d response of s a l  t and a s soc ia t ed  
over ly ing  media. 

SLA; J .  R. Wayland 

S a l t  Model P i l l a r  S tud ie s  

To understand 1 ong- term c reep  behav 
of  temperature ,  stress, and time. 

O R N L ;  Tom Lomewick 

-Spent Fuel Cani :;ter and Room/Pi 11 ar 
Convective Heat T rans fe r  

$ 100 

o r  of s a l t  a s  a funct 

$ 157 

To i n v e s t i g a t e  experimental ly  and a n a l y t i c a l l y  the convec- 
t ive  hea t  t r a n s f e r  a s p e c t s  r e l a t e d  t o  nea r - f i e ld  thermal 
performance. 

OSU; F.  A .  Kulacki,  R.  N. Christensen 

on 

Independent Measurement Laboratory and Rock 
P roper  t i es H a ndb ook 

To develop and ope ra t e  an independent measurement l abora to ry  
a s  a p a r t  of  the Energy Technology o rgan iza t ion  f o r  m a t e r i a l s  
c h a r a c t e r i z a t i o n ,  $and t o  determi ne the f e a s i b i l i t y  of 
au thor i ta t ive  documentation of the physical  p roper ty  da t a  
of  b a s a l t s ,  g r a n i t e s ,  and s h a l e s  and t o  perform p i l o t  
eva lua t ions  o f  t yp ica l  da t a .  

$ 600 

NBS; H. Thomas Yoklen (Independent Measurement Laboratory)  
L .  H. Gevantman (Rock P r o p e r t i e s  Handbook) 

F r a c t u r e  Permeabi l i ty  of Rocks Under Pressure $ 270 

To measure the f r a c t u r e  permeabi l i ty  i n  rock ( co re  samples) 
a s  a func t ion  of pressure and r e l a t e  i t  t o  the a c o u s t i c  and 
e l e c t r i c a l  p r o p e r t i e s  o f  the rocks.  

L L L ;  H.  C .  Heard 
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45. TITLE: 

OM ECT I VE : 

PARTICIPANT: 

46. TITLE: 

OBJECTIVE : 

PARTICIPANT: 

47. TITLE: 

OM ECTIVE : 

PART I CI PANT : 

48. TITLE: 

OBJ ECTI VE : 

PARTICIPANT: 

49. TITLE: 

OBJECTIVE : 

PART I CI PANT : 
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Permeabil i ty Studies $ 95 

To determine very low permeability charac te r i s t ics  i n  the 
1 aboratory of several potential  repository host rocks under 
various conditions of temperature and confining pressure. 

LLL;  H. C .  Heard 

Determination of E l  a s t i c  Constants $ 45 

To determine the e f f e c t s  of pressure and/or temperature on the 
rock el a s t i c  constants. 

LLL;  H. C .  Heard 

Mechanical Behavior of Rocks Under Pressure $ 190 

To tes t  rock samples t o  determi ne thermal conducti v j  ty  , 
thermal d i  f fus iv i  ty , heat capacity,  and 1 i near thermal 
expansion coef f ic ien t  as  a function of combined pressure, 
temperature, and pore water pressure, and t o  gain an 
understanding of the in te r re la t ionship  between thermal 
propert ies  and sample composition, fabr ic ,  and degree of 
f rac t u  ri ng . 
LLL; Albert Abey 

Experimental Study of Opening Mode Crack 
Growth i n  Rock 

To study crack growth mechanisms i n  rock. 

Yale University; R.  B. Gordon 

N A  

Laboratory Measurements--Mechani cal 
Properties $ 50 

To perform materials propert ies  tests on rock specimens. 

Terra Tek 
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50. TITLE: 

OEM ECTIVE : 

PARTICIPANTS: 

51. TITLE: 

OBJECTIVE : 

PARTICIPANTS: 

52. TITLE: 

OBJ E CT I VE : 

PART I C I PANTS : 

53. TITLE: 

OBJECTIVE.: 

PARTICIPANT: 

54. TITLE: 

OBJECTIVE: 

PARTICIPANT: 

Thermal P roper t i es  Measurements $ 89 

To prov ide  measurements o f  thermal p roper t i es  o f  a l a r g e  
number o f  samples on a r o u t i n e  bas is  as var ious s i t e s  a re  
explored and geologic  and o the r  data obtained. 

M. T. Morgan (ORNL) 
J. F. Lagedrost. (FMI) 

Thermal-Structural  I n t e r a c t i o n  i n  Sa l t - -  
Laboratory Experiments $ 352 

To prov ide thennophysical p roper t i es  o f  WIPP rock s a l t  and 
surrounding media and t o  ob ta in  data on e l a s t i c  and creep 
behavior t o  support development o f  appropr ia te  c o n s t i t u t i v e  
model s.  

SLA; J .  R. Wayland, W. Wawerski 

Tectonic  S t a b i l  i t y - -ERDA 6 Tes t  Borehole $ 0 

To conduct adequate t e s t s  o f  r e s e r v o i r  s i z e  ( l a r g e  b r i n e  
pocket)  and adjustment dur ing  t e s t i n g  and t o  ob ta in  
a d d i t i o n a l  samples o f  b r i n e  f o r  study o f  genesis of 
s t r u c t u r e  and f l u i d .  

SLA; D. W. Powers, S. J .  Lambert, R. 0. S t a t l e r  

F e a s i b i l i t y  o f  an I n  S i t u  Tes t  F a c i l i t y  $ 0 

To perform a f e a s i b i l i t y  study on the  p o s s i b i l i t y  o f  
developing an underground t e s t  f a c i l i t y  (UTF) i n  hard rock.  

LBL ; Paul W i therspoon 

U1 t ra-Large Rock Core Tests  $ 240 

To perform labo ra to ry  t e s t i n g  to :  (1) i n v e s t i g a t e  e f f e c t s  
o f  scale, s t a t e  o f  s t ress,  f l u i d  pressure, and temperature 
on measured p r o p e r t i e s  o f  rocks and rock f i ssures ;  ( 2 )  conduct 
s i t e - s p e c i f i c  core  t e s t i n g  (i .e., S t r i pa ,  BWIP, NTS); and 
( 3 )  i n v e s t i g a t e  the  r e l a t i o n s h i p  between f i s s u r e  permeab i l i t y  
and d i l a t e n c y  due t o  shear loading.  

LBL; Paul W i therspoon 



55. TITLE: 

OBJECTIVE : 

PARTICIPANT:  

56. TITLE: 

OBJECTIVE: 

PARTICIPANT : 

57. TITLE: 

OWECTIVE: 

PART I C I PANT : 

58. TITLE: 

OBJECTIVE : 

PARTICIPANT : 

59. TITLE: 

OBJ ECT I V E : 

PARTICIPANT:  
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Reposi tory Ins t rumenta t ion  Development $ 150 

NE-26 

I n i t i a l  procurement o f  ins t rumenta t ion  R&D 
f o r  i n  s i t u  experiments (shor t - term) and repos i to ry  mon i to r ing  
func t i ona l  requirements (1 ong-term) . 
To be determined. 

sa t i s f y  neeb; 

Appl i c a t i o n  o f  Acoust ic Methods $ 140 

To determine whether acoust ic  methods can be used i n  the  
n e a r - f i e l d  environment t o  moni tor  f r a c t u r e  development 
and/or s l i p  along f r a c t u r e s  dur ing  the  thermal pulse. 

LBL; Thomas McEv i l l y  

Data -Transmission A1 t e r n a t i v e s  $ 150 

To conceptual ly  develop and analyze techniques t o  t ransmi t  
data from subsurface ins t rumenta t ion  i n  o r  a t  t he  repos i to ry  
t o  the  biosphere w i t h o u t  breaching repos i to ry  geolog ic  
i n t e g r i t y .  These concepts w i l l  apply g e n e r i c a l l y  t o  a l l  
candidate repos i to ry  media. 

To be determined. 

* Borehol e Ins t rumenta t ion  $ 99 

To develop an underground te lemetry  system capable o f  
measuring an i n  s i  t u  phys ica l  p roper ty  and transmi tti ng 
the  data t o  the  surface. 

IRT;  Rod Galloway 

Ins t rumenta t ion  Development f o r  I n  S i t u  
Tes t ing  $ 430 

To develop thermomechanical and thermochemical i nstrumenta- 
t i o n  f o r  a p p l i c a t i o n  t o  pre-WIPP i n  s i t u  experiments, f o r  
measurements f o r  which commercially a v a i l a b l e  ins t rumenta t ion  
i s  inadequate o r  n o t  ava i lab le .  

SLA; A. R. S a t t l e r  
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60. TITLE: 

OBJECTIVE : 

PARTICIPANT: 

61. TITLE: 

083 ECTIVE : 

PARTICIPANT : 

62. TITLE: 

OBJECTIVE : 

PARTICIPANT : 

63. TITLE: 

OBJECTIVE : 

PARTICIPANTS: 

64. TITLE: 

OBJ E CT I VE : 

PARTICIPANT: 

Ins t rumenta t ion  Needs f o r  I n  S i t u  Experiments $ 37 

To determine ins t rumenta t ion  requirements f o r  a l l  c u r r e n t  
and planned NWTS i n  s i t u  t e s t s  and de f i ne  corresponding 
developmental needs. 

OSU; Don M i l l e r  

S ta te -o f - the-Ar t  Review o f  Measurement 
Techniques f o r  Nuclear Waste Disposal  $ 50 

To assess the  va lue o f  var ious  types o f  ins t rumenta t ion  
which w i l l  be used dur ing  t h e  s i t e  eva lua t i on  phase, 
t h e  s i t e  cons t ruc t i on  phase, and t h e  1 ong-term mon i to r ing  
phase. 

Ter ra  Tek; Howard P r a t t  

Short-Term Hydrau l i c  E f f e c t s  $ 0 

To s imu la te  w i t h  a d i g i t a l  model t h e  f l u id -p ressu re  response 
measured near an e l e c t r i c a l  heater  source i n  the  g r a n i t e  o f  
t h e  C1 imax Stock. 

USGS; 0. D. Gonzales 

Thermal S t r u c t u r a l  In teract ion--Bench Scale 
and I n  S i t u  

To conduct bench-scale and i n  s i t u  t e s t s  which 
assess and demonstrate the  v a l i d i t y  o f  p r e d i c t  

SLA; J .  R. Wayland, A. R. S a t t l e r  

Release Rates o f  Reactor Products 

$ 206 

serve t o  
ve models. 

$ 

To i d e n t i f y  and q u a n t i f y  t h e  re lease o f  rad ionuc l i des  

175 

from 
i r r a d i a t e d  UO f u e l  elements and syn the t i c  and na tura  
u r a n i n i t e  mingra l  s under c o n d i t i o n s  o f  geo log ic  d i  sposal . 
LASL; Edward N o r r i s  
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65. TITLE: Thermodynamic Proper t ies  o f  Ac t in ides  $ 250 

OBJ ECT I VE : To prov ide thermodynamic data on the  species, ox ida t i on  
states, and concentrat ions o f  rad ionucl ides i n  s o l u t i o n  
under geolog ic  repos i to ry  condi t ions.  

PARTICIPANT: LBL; Norman Edel s t e i n  

66. TITLE: S t r a i n  Related Radiat ion Damage $ 190 

OBJECTIVE : To determine the  combined e f f e c t s  o f  s t r a i n  and i r r a d i a t i o n  
over a range o f  temperatures i n  candidate hos t  rock 
mater ia ls .  

, 
PARTICIPANT: BNL; Paul Levy 

67. TITLE: Repository Concepts Analys is  $ 490 

ONECTIVE:  To prov ide 1 aboratory t e s t i  ng capabi 1 i t y  f o r  cha rac te r i z ing  
s a l t  and o the r  rocks i n  a repos i to ry  environment and numerical 
support on generic conceptual repos i to ry  design. 

PARTICIPANTS: G. D. Callahan; P. F. Gnirk, RE/SPEC 

68. TITLE: Development o f  D isp l  acement-Discontinuity 
Model s $ 125 

OBJ ECT I VE : To develop d fsp l  acement-discontinui ty model s f o r  ana lys is  
o f  conceptual repos i to ry  designs. 

PARTICIPANTS: Un ive rs i t y  o f  Minnesota; Steve Crouch, Chr is topher  S t .  John 

69. TITLE: Borehole P1 uggi ng--Cement and Geochemical 
Studies $ 600 

OBJECTIVE : To develop a b e t t e r  bas ic  understanding o f  the  parameters 
t h a t  r e l a t e  t o  placement and long-term s t a b i l i t y  o f  cementi- 
t i o u s  composites, t o  evaluate the  geochemistry of cement- 
based mater ia l  s, and t o  he lp determi ne the  l ongev i t y  and 
durabi 1 i ty o f  cementi t i o u s  composites i n  t h e  repos i to ry  
envi ronment. 

D e l l a  M. Roy (PSU) 
PARTICIPANTS: Kather ine Mather (WES) 



70. TITLE: 

OBJECTIVE: 

PARTICIPANT : 

7 1 .  TITLE: 

OM ECTIVE : 

PARTICIPANT: 

72. TITLE: 

OBJECTIVE : 

PARTICIPANTS : 
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Geotechnical Design Stud ies  f o r  Reposi tory  
Seal i ng $ 500 

To es tab l  i s h  r e p o s i t o r y  seal  i ng design c r i  t e r f  a t h a t  w i  11 
become the  bas i s  f o r  determin ing t h e  needs o f  a l l  r e l a t e d  
l abo ra to ry ,  f i e l d  tes t i ng ,  a n a l y t i c a l ,  and 1 icens ing  
e f f o r t s  i n  the  NWTS program. 

D'Appolonia; 0-ick E l l i s o n  

I 

Borehole Plugging-Cement Technology Studies $ 0 

To i n v e s t i g a t e  methods f o r  improving the  p r e c i s i o n  o f  
phys ica l  t e s t i n g  o f  cement i t ious  so l i ds .  

ORNL; John Moore 

Borehole Plugging F i e l d  Tests  $ 1,600 

To demonstrate borehole p l  uggi  ng techno1 ogy us ing  the  b e s t  
a v a i l a b l e  c u r r e n t  methods, ma te r ia l s ,  and inst rumentat ion.  

SLA; C. L. Chr is tensen 
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D .  EARTH SCIENCE ASPECTS 
OF LONG-TERM RISK ANALYSIS 

1. TITLE: E f f e c t  of S u r f i c i a l  Processes  on the 
Columbia P la teau  $ 96 

OBJECTIVE: To ana lyze  those  s u r f i c i a l  processes  w i t h  p o t e n t i a l  f o r  
a f f e c t i n g  a r epos i to ry .  As p a r t  of this a c t i v i t y ,  quant i -  
t a t i v e  measurements of denudation r a t e s  w i  11 be determined 
and coupled w i t h  maximum p o s s i b l e  r a t e s  of u p l i f t  t o  
examine any poss ib l e  effect  on a r epos i to ry .  

PARTICIPANTS: RHO; Woodward-Clyde 

2 .  TITLE: Evaluat ion of D i s so lu t ion  of Evaporities 
near WIPP Area $ 100 

O B J  ECT I VE : To determine amount, extent, and nature of d i s s o l u t i o n  
o f  e v a p o r i t e s  due  t o  effects of supe r j acen t  water-bear ing 
rocks. 

PARTICIPANTS: G. 0. Bachman (USGS); S. J .  Lambert (SLA); J .  W. Mercer 
(USGS); D. G .  Brookins ( U N M )  

3.  TITLE: Subsidence Over Mines i n  Evaporites $ 50 

O N  ECT I VE : To determine e f f e c t s  of evaporite removal on overburden 
subsidence and d i s r u p t i o n  of  over ly ing  water-bear i  ng 
units, for implications regarding mine-induced d i s s o l u t i o n .  

PARTICIPANTS: J .  W. Mercer (USGS); D. W. Powers (SLA) 

4 .  TITLE: Charac t e r i za t ion  of Consol idated Rubble 
C h i m ney $ 750 

To determine nature and o r ig in  of consol ida ted  rubble  
chimney ( b r e c c i a  p i p e )  and t o  e v a l u a t e  magnitude of  t h r e a t  
of such f e a t u r e s  f o r  c o n t r i b u t i n g  toward d i s s o l u t i o n  of 
evapor i t e s .  

OBJECTIVE : 

PARTICIPANTS: C. L.  Jones (USGS); J .  W. Mercer (USGS); S. J .  Lambert 
(SLA); D. G .  Brookins ( U N M )  

5. TITLE: E f f e c t  of Depth on Ground Motion $ 0 

OBJECTIVE: To a n a l y t i c a l l y  p r e d i c t  subsur face  ground motions 
necessary f o r  the seismic design of underground r epos i to ry  
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6. 

7. 

8. 

9. 

PARTICIPANTS : 

TITLE: 

081 ECTIVE : 

PART I C I  PANT : 

TITLE: 

OBJ ECT I VE : 

PARTICIPANTS:  

TITLE: 

ON ECTIVE : 

PARTICIPANTS:  

TITLE: 

081 ECT I VE : 

PART I C I PANTS : 

f a c i l i t i e s  and compare these p r e d i c t i o n s  w i t h  f i e l d  
measurements. . 

D. M. E l l e t t ,  L. J .  Vortman, SLA 

Subsurface Earthquake Damage $ 80 

To determine whether damage from an earthquake i s  l e s s  
a t  depth than i t  i s  on the  sur face and t o  develop 
mathematical models. 

I. Wendel 1 Marine, SRL 

Assessment o f  Geothermal and Volcanic  A c t i v i t y  
o f  the  Columbia Plateau $ 244 

To assess the  p o s s i b i l i t y  o f  f u t u r e  vo lcan ic  a c t i v i t y  
i n  the  respos i to ry  area which cou ld  a f f e c t  t he  repos i to ry .  
As p a r t  o f  t h i s  study, determine the  geothermal g rad ien t  
i n  the  repos i to ry  area and determine the  r e l a t i o n s h i p  
between pas t  vo lcanic  a c t i v i t y  and t e c t o n i c  s t ruc tu res .  

RHO; Fugro, Incorporated 

Eva lua t ion  o f  Tectonic,  Seismic, and Volcanic  
Hazards, Nevada Tes t  S i t e  and V i c i n i t y  $ 800 

To assess the  p o t e n t i a l s  f o r  vo lcan ic  erupt ions,  f a u l t  
movements, reg iona l  u p l i f t ,  erosion, and na tu ra l  s e i s m i c i t y  
i n  the  v i c i n i t y  o f  the  Nevada Tes t  S i t e .  

W. J. Carr,’A. M. Rogers (USGS); B. M. Crowe (LASL) 

Tectonic S tab i l i t y - -Magnet ic  Anomaly $ 0 

To determine the  presence/absence o f  magnetic anomalies 
i n  the  WIPP s i t e  area normal ly associated w i t h  igneous 
i n t r u s i o n s  about 9 m i l e s  northwest o f  the  WIPP s i t e ;  and 
t o  determine e m p i r i c a l l y  t he  magnetic s ignature,  i f  any, 
associated w i t h  so-ca l led b recc ia  pipes. 

SLA; Undetermined 
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10. TITLE: Tectonic S t a b i l  ity--Remote Sensing $ 0 

OBJ ECT I VE : 

PARTICIPANTS: SLA; Undetermined 

To detect and evaluate large, b u t  perhaps subtle, tectonic 
features tha t  may a f fec t  tectonic s t ab i l i t y  of the WIPP. 

11. TITLE: Tectonic S t a b i l  ity--Quaternary F a u l t  Mapping $ 0 

OBJ ECT I VE : To provide f i e ld  evidence on existing fau l t s  or areas of 
in te res t  for  mechanism, ages, and magnitudes o f  movement 
for  assessment of tectonic s t a b i l i t y  of the Delaware 
Basin. 

PARTICIPANTS: G.  0. Bachman (USGS), SLA 

12. TITLE: Tectonic S t a b i  1 i ty--Earthquake Activity $ 175 

OBJECTIVE : To provide rel iable  estimates of present earthquake 
act ivi ty  around the WIPP s i t e  for  f a c i l i t y  design and 
assessment o f  long-term tectonic s t a b i l i t y .  

PARTICIPANTS: A. M. Rogers (USGS); G .  R. Keller (UTEP); A. R .  Sanford 
( NM I MT 1 

13. TITLE: Tectonic Stabil ity--In S i  t u  Stress ,  
Del aware Basin $ 0 

OBJ E CT I VE : To measure i n  situ s t ress  t o  determine whether s t r e s s  i s  
consistent with the tectonic s i t u a t i o n  i n  the northern 
Delaware Basin; and t o  determine i n  situ s t r e s s  i n  deformed 
evaporite sequence. 

PARTICIPANTS: SLA; D.  W .  Powers; R.  D .  S t a t l e r  

14. TITLE: C1  imatic Stabi l i  ty/Tectonic Stabil i ty--  
West Texas S a l t  Flats  Graben $ 25 

OBJ ECT I VE : To obtain supplementary time/climatic relationships for 
southeastern New Mexico; and t o  o b t a i n  structural/age 
relationships for the t i l t i n g  of the Delaware Basin. 

PARTICIPANTS: SLA; D .  W .  Powers, S. J .  Lambert 
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15. TITLE: 

OBJ  ECTI 

C1 ima t i c  S tab i l i t y - -Pecos  R ive r  H i  s to ry  $ 

To determine c l i m a t i c  h i s -o ry  o f  the  area dur ing  the  
Quaternary i nc l  ud i  ng ra tes ,  chronol ogy , and 1 i m i  t s  
o f  e f f e c t s .  

/E : 

PARTICIPANT: USGS; G. 0. Bachman 

C1 i m a t i c  S tab i  1 i ty--San Simon Sink $ 16. TITLE: 

OW ECTIVE : To ob ta in  c l imat ic /age in fo rmat ion  r e l a t e d  t o  per iods 
o f  d i s s o l u t i o n  hy study o f  a core o f  f i l l  ma te r ia l  i n  the  
San Simon Sink. 

PARTICIPANT: SLA; Roger Y .  Anderson 

17. TITLE: 

OBJ ECT I VE : 

E f f e c t s  o f  Fa r -F ie ld  Inhomogeneities $ 64 

To i n v e s t i g a t e  by use o f  scaled l abo ra to ry  models and by 
a n a l y t i c a l  techniques the  e f f e c t s  o f  f a r - f i e l d  inhomo- 
genei t i e s  on hea.t t rans fe r .  

OSU; F. A. Ku1ac:ki PARTICIPANT: 

$ 100 18. TITLE: 

OBJ  ECTIVE : 

Large-Scal e Ground Movements 

To t e s t  long-term f a r - f i e l d  models. 

PART IC I PANT : To be de termi ned 

19. TITLE: 

OM ECTIVE : 

Natura l  F i ss ion ,  Reactor Program, Oklo $ 350 

To i d e n t i f y  t he  m i g r a t i o n  paths o f  some o f  t he  mobi le 
f i s s i o n  products and recons t ruc t  the  paleohydrology and 
t r a n s p o r t  h i  s to ry .  

PARTICIPANT: LASL; George Cowan 

Study o f  t he  Morro do F e r r o  Thorium Deposi t  $ 100 20. TITLE: 

OM ECTIVE : To measure the  i n i t i a l  d i sso lu t i on ,  subsequent t ranspor t ,  
and d ispers ion  o f  thor ium f rom t h e  Morro do Fe r ro  depos i t  
i n  the  Pocos de Caldas p la teau i n  Minas Gerais, B r a z i l .  

NYU; Mer r i  1 E i  senbud PARTICIPANT: 
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21. TITLE: F i e l d  I n v e s t i g a t i o n s  t o  Determine I n  S i t u  @ 
Geol og i c, Hydro1 og i c, and Eng i neeri ng 
P a rame t e  rs $ 6,845 

To provide f i e l d  services as requi red  t o  ob ta in  subsurface 
geologic ,  hydrologic ,  and engineering d a t a  i n  suppor t  of 
candida te  s i t e  selection and evaluation f o r  construction 
of a nuc lear  waste r epos i to ry  i n  Columbia River b a s a l t s .  

OBJECTIVE: 

PARTICIPANTS: RHO; PNL; Boyles Brothers Drilling Company; Explorat ion 
Data Consul tants; SA1 ; LBL;  Hatch Dri 11 i ng Co. ; B i  rdwel 1 ; 
Geochron; Univers i ty  of Miami; and J .  A. Jones Construction 
Company 

22. TITLE: 

O B J  ECT I VE : 

PARTICIPANT: 

23. TITLE: 

OBJECTIVE : 

Waste Rock Interaction Technology: 
Geochemistry $ 2,000 

To determi ne rad i  onucl i de sorption processes under 
cond i t ions  o f  a1 1 candida te  r epos i to ry  geologies. 

PNL; R .  J .  Serne 

Geochemical S tud ie s  f o r  Nuclide Migration 
(WIPP) $ 476 

To determine s o r p t i v e  capacities for rad ionuc l ides  i n  
rock/sol u t ion  systems of  sou theas t e rn  New Mexico and 
perform assessment of rad i  onucl i d e  migrat ion model i ng. 

PARTICIPANTS: SLA; D. R. Fortney; R. G .  Dosch 

24. TITLE: Organic Compounds i n  Ground Water $ 100 

OBJECTIVE : To e v a l u a t e  the structure and extent of na tura l  o rganics  
t h a t  may be present i n  r epos i to ry  environments and analyze 
p o t e n t i a l  e f f e c t s  on rad ionucl ide  migrat ion.  

PARTICIPANT: BCL; J .  L .  Means 

25. TITLE: Ground-water Da t ing  $ 225 

OBJ ECT I VE : To develop methods of da t ing  ground water t h a t  i s  o l d e r  
t h a n  50,000 yea r s .  This c a p a b i l i t y  would provide informa- . 
t i o n  on p a s t  r a t e s  of ground-water flow i n  the v i c i n i t y  of 
a r epos i to ry  and a i d  i n  v e r i f i c a t i o n  o f  p r e d i c t i v e  models 
used f o r  determining f u t u r e  rates of ground-water flow. 

I .  Wendell Marine (SRL); Stan Davis (Univers i ty  of 
Arizona); John Apps ( L B L )  

:7 
PARTICIPANTS: 
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27. 

28. 

29. 

30. 

@ 

TITLE: 

083 ECT I YE : 

PART I C I PANT : 

TITLE: 

O B J  ECTIVE : 

PARTICIPANTS: 

TITLE: 

OBJECTIVE : 

PARTICIPANT: 

TITLE: 

083 ECTIVE : 

PARTICIPANT: 

TITLE: 
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Characterization of Southeastern New Mexico 
Rocks and Waters $ 50 

To obtain basic geochemical data on subsurface materials 
i n  southeastern New Mexico f o r  brine migration, radio- 
nuclide sorp t ion ,  and borehole plugging studies and t o  
determine the history of rock/solution interact ion.  

SLA; S. J .  Lambert 

Chemical E n v i  ronment Model i ng $ 266 

To character ize  the chemical environment i n  the v ic in i ty  
of the buried waste packages as  a function of time. 

RHO; LBL 

Development of Fracture Flow and Thermal- 
Hydraul i c  F1 ow Model s $ 111 

To review the s t a t e  of the a r t  of ground-water flow 
modeling i n  fractured media; and  t o  determine where 
emphasis should be placed on fu ture  model development; t o  
develop, i n  para1 1 e l ,  techniques f o r  determi n i  ng global 
parameters from borehole data i n  fractured media and the 
e f f e c t s  of f rac ture  continuity on these parameters; and t o  
develop and verify f rac ture  flow models t h a t  include the 
e f f e c t s  of temperature on the flow. 

Paul W i therspoon ( L B L  1 

Development of Analytical Transport Model s $ 150 

To provide an analyt ical  standards capabi l i ty  f o r  the 
cal cul a t i  on of radi onucl i de transport i n  porous media and 
apply i t  i n  support of the performance assessment ac t iv i -  
t ies  of the NWTS Program. 

Thomas P i g f o r d  (LBl-1 

Brine Migration Modeling $ 115 

0 BJ E CT I V E : 

PARTICIPANTS: Don Olander ( U C B ) ;  others t o  be determined 

ry ’- TO develop a comprehensive model of brine migration i n  
- * I  natural rock sal I;. 

35E df ” ‘ 

?f I + 



31. TITLE: 

OBJECTIVE : 

PARTICIPANT: 

32. TITLE: 

OBJ ECTIVE : 

PART1 CI PANTS : 

33. TITLE: 

083 ECTIVE : 

PARTICIPANT : 

34. TITLE: 

OBJECTIVE : 

PARTICIPANT : 

35. TITLE: 

OBJECTIVE: 

PARTICIPANTS: 
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Tracer Tests of Overlying t r a t a  

NE- 36 

A 

50 

To determine permeability and dispersion coeff ic ients  of 
water-beari ng rocks overlying evapori tes fo r  i n p u t  of 
numerical resul t s  t o  radi onucl ide migration model i ng. 

D. D .  Gonzales (SLA) 

Osmotic Effects  of Clay Minerals $ 175 

To determine the e f f ec t s  t ha t  natural clay membranes 
can have on pressure. 

I .  Wendell Marine (SRL) 

Sy s tema t i c C omp reh e n s i ve E va 1 u a t  i on of 
Performance and Total Effectiveness of 
Repos i t o r i  es $ 1,000 

To develop, integrate and apply model i n g  technology t o  
evaluate nuclear waste i so la t ion  system performance (both 
near- and f a r - f i e ld ) .  

R. B. Lantz (INTERA) 

Advanced Evaluation of Geologic Isolat ion 
Systems $ 1,908 

To develop and apply release scenario and consequence 
analysis  methodology fo r  assessment of repository 
performance. 

Mark Harwell (PNL)  

Nuclear Waste Repository Safety Assessment $ 500 

To provide a WIPP s i te -spec i f ic  assessment o f  the long- 
range consequences of the emplacement of nuclear wastes 
i n  the Salado s a l t  formation. The assessment will be 
dependent on repository design, WIPP s i t e  geology and 
hydrology, waste form, and waste mixes. 

J .  P .  Brannen ( S L A ) ;  M. S. Tierney (SLA) 
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36. T TLE: 

OBJ ECTIVE : 

PART I C I  PANTS : 

37. TITLE: 

OBJECTIVE : 

PARTICIPANT: 

38. TITLE: 

OBJECTIVE : 

PART I C I PANT : 

39. TITLE: 

OBJ ECT I VE : 

PARTICIPANT: 

Systems Study o f  

31 

ngi  neered B a r r i e r s  $ 450 

To prov ide  a techn ica l  bas is  f o r  dec is ions regard ing t h e  
development o f  engineered b a r r i e r s  f o r  the  geologic  
disposal o f  spent f u e l  

M. 0. Clon inger  (PNL); D. H. Les te r  (SAI) 

Radi onucl i de Transpor t  $ 0 

To couple source-term assumptions i n t o  models f o r  
rad ionuc l i de  movement i n  the  WIPP envi  ronment. 

J .  P. Brannen (SI-A) 

Software Support $ 0 

To q u a n t i f y  consequences o f  var ious  source-term assumptions 
f o r  r a d i  onucl i de re1 ease. 

J .  P. Brannen (SI-A) 

Source Term--Di r e c t  Access $ 0 

To cha rac te r i ze  rad ionuc l ide  source terms f o r  hypothe t ica l  
d i  rect-access scenarios. 

J .  P. Brannen (SI-A) 
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E. COORDINATION AND REVIEW 

1. 

2. 

3 .  

TITLE: 

OBJ ECT I VE : 

PART I CI PANT : 

TITLE: 

OBJ ECT I VE : 

PART I C I  PANT : 

TITLE: 

OBJECTIVE : 

Coord inat ion and Consul t a t i o n  $ 60 

To prov ide  coo rd ina t i on  o f  USGS p r o j e c t s  and t o  p rov ide  
geo log ica l  ass is tance t o  DOE i n  l i e u  o f  s t a f f i n g .  I . .  , 

G. D. DeBuchananne (USGS) 

Technical  I n t e g r a t i o n  and Support $ 295 

To prov ide  techn ica l  support  t o  ONWI i n  a broad range o f  
areas r e l a t i n g  t o  geo log ic  d isposal  and t o  coord ina te  a l l  
ONWI work a t  ORNL. 

A. L. L o t t s  (ORNL) 

Nevada Nuclear Waste Storage I n v e s t i g a t i o n s  
(NNWSI Technical  P r o j e c t  Coordi n a t i o n  $ 1,010 

To prov ide  coo rd ina t i on  and i n t e g r a t i  on o f  NNWSI t echn ica l  
i nves t i ga t i ons ;  t o  assure appropr ia te  exchange o f  i nforma- 
t i o n  among NNWSI con t rac tors ;  t o  exchange in fo rma t ion  w i th  
o t h e r  aspects o f  t h e  NWTS Program; and t o  adv ise  DOE on 
t h e  techn ica l  m e r i t s  o f  i n v e s t i g a t i v e  a c t i v i t i e s  i n  terms 
o f  progress toward a c a p a b i l i t y  f o r  repos i to ry  cons t ruc t ion .  

PARTICIPANTS: R. C. L inco ln ,  L. D. T y l e r  (SLA); W. S .  Twenjofel ,  
G. L. Oixon (USGS); K. Wolfsberg, B. M. Crowe (LASL); 
L. 0. Ramspott (LLL) 
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NUCLEAR ENERGY 
OFFICE OF URANIUM E N R I C H M E N T  AND ASSESSMENT 

Estimates of U.S .  uranium ore reserves and uranium supply have been made 
by the Atomic Energy Comnission ( A E C )  and i t s  successors, ERDA, and DOE, 
since 1952. In response to  concerns regarding the adequacy and avai labi l i ty  
of domestic resources to  support extended development of nuclear power i n  
the U.S., and to  ensure a sound information base on which federal p l a n n i n g  
and policy decisions could be based, an expanded e f fo r t  t o  systematically 
assess the nation's potential uranium resources was i n i t i a t ed  i n  1974. 

The goals of the Uranium Resource Assessment program have been to  assess 
and expand the nuclear fuel resource base of the United States;  reduce 
uncertainties regarding economics and avai labi l i ty  of domestic and foreign 
nuclear fuel resources; and make available t o  industry resource information 
and technology for  use i n  the discovery and production of uranium resources. 

In October 1980 "An Assessment Report on Uranium i n  the United States" was 
publ i shed  covering the highest p r ior i ty  areas con ta in ing  a l l  of the known 
reserves and most of the probable potential resources. An improving resource 
s i tuat ion,  as indicated i n  t h i s  report ,  and reduced demand projections have 
m i  t igated the perceived need for  completion of the comprehensive, systematic, 
nationwide assessment. Consequently, ac t iv i t i e s  designed to  increase the 
d a t a  base for  resource estimation or t o  develop advanced technologies for 
resource identification and assessment are being phased out.  Reserve e s t i -  
mation and supply analysis e f for t s  based largely on data furnished by indus- 
t ry  will continue much as i t  has since 1952. Total budget authority is  ex- 
pected t o  decrease from $61.5 million i n  FY 1980 to  $10.0 million i n  FY 1982. 
The table  of Operating Costs provides an indication of the categories of and 
expenditures for geoscience related research conducted i n  FY 1980. 

The d a t a  base and technology developed by this program over the past f ive 
years should serve the nation well for  many years, providing a sound factual 
basis for  future exploration and evaluation of uranium as well as other 
mineral resources. Of particular significance a re  the mu1 ti-element analyses 
of hydrologic and stream sediment samples covering some 67 percent of the 
conterminous U.S. and 82 percent of Alaska, as well as the airborne radio- 
metric and magnetic surveys covering v i r tua l ly  the en t i r e  contermi.nous U.S. 
and 75 percent o f  Alaska. Discussions have been held with the U.S. Depart- 
ment of Inter ior  and seminars are  being presented t o  industry and the public 
t o  increase awareness of the available d a t a  base, c l a r i fy  w h a t  remains to  be 
done and how i t  may be accomplished.' The table of Selected Projects provides 
a brief description of topical and technology based projects t h a t  were con- 
ducted i n  FY 1980. 



OFFICE OF URANIUM ENRICHMENT AND ASSESSMENT 
GEOSCIENCE RELATED RESEARCH 

FY 1980 OPERATING COSTS 

Pro ject  Category 

o Geologic and Related Invest igat ions 

o Surface 
o Aer ia l  

Survey 
Technology 

o Hydrogeochemical 
o Subsurface 

D r i  1 1 i ng and Logging 
Logging only 

( $  i n  M i l l i o n s )  

Subcontracts National Labs BFECU 

$ 4.8 $ 0.6 $10.8 

7.9 
0.5 
0.1 

2.8 
3.5 

- 
0.2 
0.2 

1.1 
1.3 

o Technology Appl icat ions 

o Technology Development 
and Evaluation 

o Technology In teg ra t i on  
0.4 
0.3 

$20.3 

1 .o 2.0 
- 0.5 $in $16.1‘ 

- -  USGS Total  

$ 2.2 $18.4 

- 7.9 - 0.7 
10.3 

0.1 4.0 - 4.8 

- 

- 3.4 
0.8 

$23  $50.3 

l’ Bendix F i e l d  Engineering Corporation, Prime Contractor, Grand Junction, CO. 
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Topical Studies 

O F F I C E  OF URANIUM ENRICHMENT AND ASSESSMENT 
GEOSCIENCE REL4TED RE SEARCH 
SELECTED PROJECTS - FY 1980 

1. Title: Uranium Distributi 

2. Title: 

3. Title: 

4. Title: 

in Fluorine- rich d Volcanic Rocks 

Authorized Expenditure: $79,000 
Contractor: Arizona State University 
Principal Investigator: Dr. D. M. Burt 
Project Summary: The dynamics of the uranium-fluorine relation- 
ship during magmatic differentiation; eruption, welding, second- 
ary crystallization and diagenesis of tuff sheets; and hydro- 
thermal fluid migration were studied. The primary study area 
was the Spor Mountain-Thomas Range area of western Utah. 

Study of Uranium and Thorium Potential in Red Muds 

Authorized Expenditure: $55,000 
Contractor: Zel lars-Williams 
Principal Investigator: Michael E. Zellars 
Project Summary: The red mud residues from aluminum production 
were analyzed for uranium content. 
the residues are a potential low- to intermediate-grade uranium 
resource. 

The results indicate that 

NURE Geostatistical Evaluation Study-Phase I 

Authorized Expenditure : $70,000 
Contractor: Terradata 
Principal Investigator: C. Kendall 
Project Summary: 
was examined from a statistical viewpoint and an in-depth study 
of control-area parameters to provide a population data set f o r  
control areas was made. 

The current resource assessment methodology 

Uranium in Carbonatites in the United States 

Authorized Expenditure: $93,000 
Contractor: Powell and Associates 
Principal Investigator: J. D. Powell 
Project Summary: Genetic models for uranium in carbonatites 
using world-wide geologic, geochemical, and geophysica1,data 
from carbonatites and associated alkaline rocks were prepared. 
These models were used in evaluating uranium potential of sel- 
ected carbonatites in the United States. 
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5. Title: Basin and Range Volcanic Census 

Authorized Expenditure: $80,000 
Contractor: U.S. Geological Survey 
Principal Investigator: Karen Wenrich-Verbeek 
Project Summary: 
current USGS geochemical sampling of volcanic rocks in the Basin 
and Range relating geochemistry to volcanic environments are 
being made. 

A compilation and an analysis of past and 

Aerial Technology 

1. Title: 

2 .  Title: 

3. Title: 

4 .  Title: 

Spectrum Enhancement-Phase I11 

Authorized Expenditure: $320,000 
Contractor: Science Applications, Inc. 
Principal Investigator: Dr. John Reed 
Project Summary: This is the third phase of a study to demon- 
strate the applicability of the spectrum-enhancement technique 
(MAZE) t o  data acquired with sodium iodide detector systems 
currently used in aerial radiometric surveys. 

Reconnaissance Magnetics Interpretation Survey 

Authorized Expenditure: $58,000 
Contractor: QEB, Inc. 
Principal Investigator: D. P.3 O'Brien 
Project Summary: The usefulness of combining magnetic data 
from the NURE surveys with available gravimetric data to pro- 
vide a more complete regional subsurface interpretation for 
possible use in evaluating uranium resource potential was stud- 
ied. 

Dynamic Test Range-I, Follow-on 

Authorized Expenditure: $110,000 
Contractor: LKB Resources, Inc. 
Principal Investigator: R. L. Summerfelt 
Project Summary: Detailed radiometric and aeromagnetic data 
were obtained. Contour maps were prepared which allowed users 
to find both altitude - and location-dependent concentration 
variations and apply this information to improve airborne Cali- 
bration coefficients. 

Vertical Radon Propagation 

Authorized Expenditure: $169,000 
Contractor: Radiation Research Associates, Inc. 
Principal Investigator: M. B. Wells 
Project Summary: This project furnished much needed information 
for developing more accurate techniques to account for the dis- 
tribution of radon daughters and for improving subsequent model 
calculations. 
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5. Title: 

6. Title: 

7. Title: 

8. Title: 

Phoswich Detector 

Authorized Expenditure: $170,000 
Contractor: Grumman Aerospace Corporation 
Principal Investigator: Dr. E. Schneid 
Project Summary: Grummari Aerospace fabricated a hybrid Phos- 
wich detector having a greater sensitivity for uranium than a 
sodium iodide detector by about 50 percent for equal volume or 
weight systems. 

Solid S t a t e  Photomultiplier Tube Applications 

Authorized Expenditure: $70,000 
Contractor: Science Applications, Inc. 
Principal Investigator: Raulf Polichar 
Project Summary: Conventional spectral-scintillation-type 
uranium exploration systems are limited to a large extent by 
undesirable characteristics inherent to the use of the photo- 
multipliertube. 
resolution of the prototypes was equal to conventional tubes 
and the performance of the tubes was potentially superior in 
use in terms of temperature, voltage, and power consumption. 

Four tubes were fabricated, and the energy 

Science Applications, Inc., MAZE Code 

Authorized Expenditure: $223 ,000  
Contractor: Science Applications, Inc. 
Principal Investigator: Dr. Glen Reynolds 
Project Summary: The MAZE code study included: the final 
development and demonstration of q temporal filtering technique 
conceptually developed under the Spectrum Enhancement Phase I1 
project, and the assembling of computer codes for determining 
detector response functions of typical aerial radiometric detec- 
tors into a user's-oriented package. 

Airborne EM Evaluation 

Authorized Expenditure: $76,000 
Contractor: Geoterrex Ltd. 
Principal Investigator: John Devalk 
Project Summary: 
Barringer INPUT System to map 'resistivity of  the sedimentary 
environments of the Red Desert, Wyoming, Technology Integration 
site andthe Powder River Basin, Wyoming, study areaswas under- 
taken. Results from both study areas indicate that the INPUT 
system was able to map gross variations of the subsurface resis- 
tivity structure but was not sufficiently detailed to map stream 
channels. 

A study to evaluate the effectiveness of the 

A 
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Technology Development and Evaluation 

1. Title: 

2. Title: 

3. Title: 

4 .  Title: 

5.  Title: 

Optical Fiber Logging Cable Development 

Authorized Expenditure: $90,000 
Contractor: Optelecom, Inc. 
Principal Investigator: Gordon Gould 
Project Summary: An optical fiber logging cable to increase 
the data transmission capabilities of logging systems many times 
over industry's standard four-conductor logging cable was stud- 
ied. The fabricated prototype cable was tested and proved to 
be feasible for borehole logging. 

Uranium Borehole Logging with PFN 

Authorized Expenditure: $316,000 
Contractor: Sandia Laboratories 
Principal Investigator: Hugh Bivens 
Project Summary: Two major areas were investigated: commer- 
cialization of the neutron generating tube technology and prompt 
fission neutron system refinement. 
in Texas, New Mexico, and Washington. 

252Cf -based Direct Uranium Logging System-Phase I I 

Field work was conducted 

Authorized Expenditure: $531,000 
Contractor: IRT Corporation 
Principal Investigator: Dr. D. K. Steinman 
Project Summary: 
of the 252Cf-based delayed fission neutron probe built for DOE 
and certain components of the computer-based system within a 
logging vehicle. Field work was conducted in Texas, Wyoming, 
and Washington. 

Phase I1 work was to complete the upgrading 

Associated Uranium Minerals Logging 

Authorized Expenditure: $361,000 
Contractor: Sandia Laboratories 
Principal Investigator: Hugh Bivens 
Project Summary: This study is investigating the development 
of a gamma-ray spectroanalysis probe that assays for elements 
which are associated with uranium deposits. 
that this probe, when developed, will be used with other pros- 
pecting techniques in a systems approach for the identification 
of U mineralization. 

It is envisaged 

Borehole Neutron Correlation-Phase I1 

Authorized Expenditure: $69,000 
Contractor: Consolidated Controls Corporation 
Principal Investigator: C. W. Peters 
Project Summary: 
iated particle technique for uranium exploration with probes 
containing neutron generators. 
-theoretical calculations from Phase I of the project. 

Experiments were conducted to test the assoc- 

The results were used to test 

A 
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T i t l e :  

T i t l e :  

T i t  l e  : 

T i t l e  : 

T i t l e  

Gmima-gamma T r a n s p o r t  C a l c u l a t i o n s - P h a s e  I and Phase I1 

Author ized  Expendi ture :  $120,000 
C o n t r a c t o r :  Sc ience  A p p l i c a t i o n s ,  I n c .  
P r i n c i p a l  I n v e s t i g a t o r :  W. A .  Woolsen 
P r o j e c t  Summary: 
s c a t t e r  p r i n c i p l e  as a d i r e c t  uranium logging method. The 
s t u d y  a l s o  d e t p m i n e d  t h e  s e n s i t i v i t y  of  format ion  d e n s i t y  
measurements t o  v a r i a t i o n s  i n  borehole  d i a m e t e r ,  f l u i d ,  r u g o s i t y ,  
and mud cake c o n d i t i o n s ,  and d e t e m i n e d  probe d e s i g n  p z r a m e t e r s .  

This  s t u d y  i n v e s t i g a t e d  t h e  gamma-ray back- 

Computation and N o n - d e s t r u c t i v e  Assay Methods 

Author ized  E-xpenditure: $270,000 
C o n t r a c t o r :  Los Alamos S c i e n t i f i c  Labora tory  
P r i n c i p a l  I n v e s t i g a t o r :  Michael Evans 
P r o j e c t  Summary: 
homogeneous rock media were developed.  

Gama.-ray f lux  c a l c u l a t i o n s  f o r  i n f i n i t e  

Borehole Data Acquis i t i .on and T r m s p o r t a t i o n  System (BDATS) 

Author ized  E-xpenditure: $100,000 
C o n t r a c t o r :  Sc ience  A p p l i c a t i o n s ,  I n c .  
P r i n c i p a l  I n v e s t i g a t o r :  Robert  Hancock 
P r o j e c t  Summary: 
o f  a p r o t o t y p e  BDATS t h a t  u t i l i z e d  d i g i t a l  d a t a  t r a n s m i s s i o n  
and a c q u i s i t i o n  t e c h n i q u e s .  

T h i s  c o n t r a c t  p rovided  f o r  t h e  c o n s t r u c t i o n  

H e 4 / A r ”  R a t i o  and 222Rn Measurements 

Author ized  Expendi ture  : $145,000 
C o n t r a c t o r :  Teledyne I s o t o p e s  
Pr inc ipa l  Investigator: D r .  Don Shultz 
P r o j e c t  Summary: 
m i n e r a l i z a t i o n  i n  Red Desert, Wyoming; Copper Mountain, Wyoming; 
and Spokane Mountain, Washington. 
HeJ/Ar36 r a t i o  d i d  e l i m i n a t e  t h e  problem of  locbl  v a r i a t i o n  i n  
s o i l - g a s ,  v a l u e s .  

The p r o j e c t  inc luded  sampling a r e a s  o f  known 

Results i n d i c a t e d  t h a t  t h e  

-Uranium I s o t o p e s  S tudies -Phase  I1 

Author ized‘  Expendi ture  : 
C o n t r a c t o r :  F l o r i d a  S t a t e  U n i v e r s i t y  
P r i n c i p a l  I n v e s t i g a t o r :  J. I(. Osmond 
P r o j e c t  Summary: 
w i t h  ground-water samples from deep holes i n  t h e  Grants mineral 
b e l t ,  N e w  Mexico. 

$62 , 000 

Phase I1 involved  an in-depth  e v a l u a t i o n  
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11. Title: Lead Isotopes in Ground Water 

Authorized Expenditure: $52,000 
Contractor: California State University at Los Angeles 
Principal Investigator: Dr. T. E. Davis 
Project Summary: This project studied the U/Pb variations in 
and around known mineralization for uranium deposit halo- 
identification studies. 
at different levels from seven BFEC/DOE holes and from leaching 
the core samples collected at the same site. 

Ground water samples were collected 

12. Title: Uranium and Radon Daughters by Nuclear Emulsions 

Authorized Expenditure: $51,000 
Contractor: Stieff Research and Development Co., Inc. 
Principal Investigator: Lorin Stieff 
Project Summary: The major objective of the study was to obtain 
data on the systematic distribution and concentration of 238U 
and its daughter products 226Ra, 21oPb, and 23% from drill- 
hole and geochemical samples collected over or near known ore- 
bodies via nuclear emulsion techniques and to determine whether 
leachable 21oPb values represent an enhanced 222Rn signal. 

13. Title: Delayed Neutron Logging Demonstration 

Authorized Expenditure: $120,000 
Contractor: IRT Corporation 
Principal Investigator: Dr. D. K. Steinman 
Project Summary: The objective of the project is to evaluate 
the 252Cf logging probe (DFN). 

Technology Integration 

1. Title: Stable Isotope Ratios 

Authorized Expenditure: $94,000 
Contractor: Global Geochemistry Corporation 
Principal Investigator: Dr. I. R. Kaplan 
Project Summary: These studies delineated halos around known 
uranium deposits, and exploration models will be prepared. 

2.  Title: Seismic Reflection Applications 

Authorized Expenditure: $118,000 
Contractor: Geophysical Services, Inc. 
Principal Investigator: Richard Maxwell 
Project Summary: 
lithology and structure of the Westwater Canyon Member of the 
Jurassic Morrison Formation in the San Juan Basin near Crown 
Point, New Mexico. 

This work will investigate the subsurface 



DP-1 

Defense Programs 

The role  of the Department of Energy in defense a c t i v i t i e s  i s  t o  provide for  
national security requirements in support of the Department of  Defense a n d  
includes a wide range o f  programs. 
Programs d i rec ts  the Nation's nuclear weapons research, development, t es t ing ,  
production, a n d  stockpile surveillance program. I n  addition, the Assistant 
Secretary coordinates a safeguards a n d  security program related t o  f a c i l i t i e s  
a n d  t o  the provision of accountability a n d  physical protection of special 
nuclear materials.  Further responsibi l i t ies  include management of the iner t ia l  
fusion development a n d  nuclear materials production programs, c lass i f ica t ion  
a n d  declassif icat ion o f  nuclear weapons information, a n d  analysis a n d  coordina- 
tion of international a c t i v i t i e s  relatedoto nuclear technology a n d  materials.  

The Assistant Secretary for  Defense 
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O f f  i c e  of M i l  i t a r y  Appl i c a t i o n  
A 

The O f f i c e  o f  M i l i t a r y  A p p l i c a t i o n  (OMA), under  t h e  A s s i s t a n t  Sec re ta ry  f o r  
Defense Programs, d i r e c t s  t h e  research ,  development,  e n g i n e e r i n g ,  t e s t i n g ,  and 
p r o d u c t i o n  o f  a l l  U . S .  n u c l e a r  weapons; maintenance o f  r e l i a b l e  weapons f o r  
t h e i r  s t o c k p i l e  l i f e ;  and r e t i r e m e n t  and d i s p o s a l  o f  n u c l e a r  weapons f rom t h e  
s t o c k p i l e .  Weapon r e s e a r c h  and development i s  conducted p r i m a r i l y  a t  t h e  
Department o f  Energy ' s  t h r e e  n u c l e a r  weapon l a b o r a t o r i e s :  Lawrence L ivermore  
N a t i o n a l  L a b o r a t o r y  (LLNL), L i ve rmore ,  C a l i f o r n i a ,  Los Alamos N a t i o n a l  
L a b o r a t o r y  (LANL), Los Alamos, New Mexico; and Sandia N a t i o n a l  L a b o r a t o r i e s  
a t  A1 buquerque, New Mexico (SNLA), and L i ve rmore ,  C a l i f o r n i a  (SNLL). 
n u c l e a r  t e s t i n g  i s  conducted a t  t h e  Nevada T e s t  S i t e  (NTS). 
conducted a t  seven government-owned, c o n t r a c t o r - o p e r a t e d  p l a n t s .  

Underground 
Weapons p r o d u c t i o n  i s  

A m a j o r  o b j e c t i v e  o f  t h e  geosciences r e s e a r c h  and development e f f o r t s  i s  t o  
assu re  t h a t  t h e  U.S. n u c l e a r  t e s t  p r o g r a h  i s  conducted s a f e l y  w i t h  r e s p e c t  t o  
e f f e c t s  on man, s t r u c t u r e s ,  and t h e  env i ronment .  Much o f  t h i s  work i s  p e r -  
formed by a v a r i e t y  o f  s p e c i a l i z e d  c o n t r a c t o r s  under  t h e  ausp ices  o f  t h e  
Department o f  E n e r g y ' s  (DOE) Nevada Opera t i ons  O f f i c e .  The weapons l a b o r a t o r i e s  
a l s o  p e r f o r m  geosc iences  r e s e a r c h  i n  s e l e c t e d  d i s c i p l i n e s .  P r i n c i p a l  a reas  o f  
i n t e r e s t  i n c l u d e :  

1 .  GeologylHydrology--studies o f  r o c k  f o r m a t i o n s  and p r o p e r t i e s ;  d i s t r i b u t i o n  
and c i r c u l a t i o n  o f  w a t e r  i n  t h e  s o i l  and u n d e r l y i n g  r o c k s  i n  proposed 
underground t e s t  areas; 

2. Seismology--development o f  r e l i a b l e  ground m o t i o n  p r e d i c t i o n  techn iques ;  
measurement and e v a l u a t i o n  o f  ground m o t i o n  d u r i n g  NTS even ts ;  measurements 
o f  t h e  response o f  s t r u c t u r e s  t o  ground m o t i o n  produced by underground 
n u c l e a r  t e s t s ;  and i n v e s t i g a t i o n s  t o  improve U.S .  c a p a b i l i t y  t o  d e t e c t ,  
l o c a t e ,  and i d e n t i f y  n u c l e a r  e x p l o s i o n s ;  

3. R a d i o n u c l i d e  M i g r a t i o n  S t u d i e s - - s t u d y  movement o f  exp los i ve -p roduced  
r a d i o n u c l i d e s  i n  t h e  subsur face  away f r o m  t e s t  s i t e s ;  

4 .  A tmospher ic  S c i e n c e s - - s t u d i e s  o f  f a l l o u t  models, r a d i a t i o n  models, t r a j e c t o r y  
p r e d i c t i o n s ,  and long - range  d i f f u s i o n  s t u d i e s ;  s t u d i e s  o f  a i r g l o w ,  a u r o r a ,  
cosmic r a y s ,  a tmospher i c  a e r o s o l s ,  and dynamic i n t e r a c t i o n  o f  plasmas w i t h  
t h e  upper atmosphere; p o l l u t a n t  t r a n s p o r t  t h e o r y ;  c l i m a t e  mode l ing ;  and 
c o m p o s i t i o n  o f  t h e  atmosphere. 

The t o t a l  OMA program i n  env i ronmen ta l  sc iences  wh ich  i n c l u d e s  a l l  geosciences 
a c t i v i t i e s  was e s t i m a t e d  a t  86.6M i n  FY 1980. 
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S A N D I A  NATIONAL LABORATORIES-ALBUQUERQUE 

T i t l e :  Rock Defo rma t ion  and F a i l u r e  
Budget :  200K 
P r i n c i p a l  I n v e s t i g a t o r :  B .  M .  B u t c h e r  (SNL)  

Summary: E x p e r i m e n t a l  s t u d i e s  a re  s u p p o r t i n g  model deve lopment  
f o r  computer c o d e s  d e s c r i b i n g  t h e  s t a t i c  and dynamic d e f o r m a t i o n  
and f a i l u r e  o f  compe ten t  r o c k ,  d e f o r m a t i o n  o f  j o i n t  s y s t e m s  and 
rock f r a g m e n t a t i o n .  

T i t l e :  Con t .a inment  S t u d i e s  
Budget  : 4 5 0 K  
P r i n c i p a l  I n v e s t i g a t o r :  C .  W .  Smi th  (SNL) 

Summary: Examina 
measurements  on n 
a t  NTS, f r a c t u r e s  

t i o n  o f  phenomenology o f  r e s i d u a l  s t r e s s f i e l d s  
u c l e a r  and  h i g h  e x p l o s i v e  e v e n t s .  I n  G- tunnel  
are b e i n g  d r i v e n  i n t o  t u f f  w i t h  a i r  and  w a t e r  

A i r  f r a c t u r e  measurements  p e r t a i n  t o  t h e  p r o p a g a t i o n  of s t eam 
h y d r o f r a c s ;  w a t e r  f r a c t u r e  measu remen t s ,  p l u s  a n a l y s i s ,  y i e l 6  
e s t i m a t e s  of i n - s i t u  s t ress  f i e l d s .  

T i t l e :  On-Si te  Ground Motion from Undergrounz 

Budget :  70K 
P r i n c i p a l  I n v e s t i g a t o r :  L .  J .  Vortman (SNL) 

Summary: P r e d i c t i o n ,  measurement ,  and e v a l u a t i o n  o f  ground mot ion  
d u r i n g  Nevada T e s t  S i t e  even t . s ,  w i t h  s p e c i a l  emphases  on  t h e  com- 
p a t i b i l i t y  be tween weaFon t e s t i n g  and Nevada N u c l e a r  Waste S t o r a g e  
i n v e s t i g a t i o n s  and  o n  c o n t a i n m e n t  d i a g n o s t i c s .  
w i t h  e a r t h q u a k e  mot ion  a r e  i n c l u d e d .  

Weapons Tests 

Some compar i sons  

T i t l e :  S a n d i a  S e i s m i c  N e t  
Budget :  270K 
P r i n c i p a l  I n v e s t i g a t o r :  H .  D. G a r b i n  and  L.  R .  H i l l  (SNL) 

Summary: S e i s m i c  s t a t i o n s  p l a c e d  a round  t h e  Nevada T e s t  S i t e  a re  
u s e d  t o  d e t e r m i n e  y i e l d s  o f  unde rg round  n u c l e a r  tes ts  and o b t a i n  
e a r t h q u a k e / e x p l o s i o n  d i s c r i m i n a t i o n  d a t a .  

T i t l e :  Te r radynamic  S o i l  and  Rock P e n e t r a t i o n  
Program 

Budget :  1900K 
P r i n c i p a l  I n v e s t i g a t o r :  C .  E:. D a l t o n  (SNL) 

S-ary: S t u d i e s  of s o i l  and  rock pene t r a t ion  by i n s t r u m e n t e d  
project i les .  The s t r u c t u r a l  r e s p o n s e  of t h e  p e n e t r a t o r  and  
t a r g e t  are b e i n g  i n v e s t i g a t e d  b o t h  a n a l y t i c a l l y  and  exper imen-  
t a l l y  a t  ve loc i t i e s  u p  t o  1000 m/s i n t o  n a t u r a l  t a r g e t s .  
L a b o r a t o r y  and mode l ing  e f f o r t s  i n v o l v e  c h a r a c t e r i z i n a  t h e  s o i l  
and  r o c k  p h y s i c a l  propert ies  and  t h e i r  c o n t r i b u t i o n s  t o  p e n e t r a t i o n .  



G E O L O G I C A L  SURVEY 

DP-4 

T i t l e :  

Budget: 

N V  Geology S u p p o r t  

921 4K 

Principal Invest igator :  A .  T .  Fernald, USGS 
(303)234-2391 

Summary : 

T i t l e :  

Budget : 

1 .  To provide a senior geology 
consultant and  an  a1 te rna te  
member t o  attend meetings o f  
the Containment Evaluation Panel 
t o  evaluate the containment o f  
each nuclear t e s t .  

2 .  To .manage a f a c i l i t y  a t  Mercury, 
Nevada, for  the col lect ion o f  
d r i l l  cores a n d  cut t ings f o r  
nuclear weapons programs and 
radioactive waste management 
programs. 

Technical S u p p o r t  t o  LANL 

$1 15K 

Principal Invest igator :  E .  C .  Jenkins, USGS 

Summary : 

( 303) 2 34 -2 39 1 

To provide the Laboratory with advice 
on ( 1 )  s i t e  select ion for nuclear 
t e s t s :  ( 2 )  l i thology and geologic 
s t ruc ture ;  ( 3 )  depth t o  Paleozoic 
rocks by gravi ty  methods; a n d  
( 4 )  presentations by the Laboratory 
a t  CEP meetings. 

T i t l e :  Technical S u p p o r t  t o  LLNL 

Budget: $1 15K 

Principal Investigator:  E .  C .  Jenkins, USGS 
(303)234-2391 

Summary To provide the Laboratory w i t h  
advice on ( 1 )  s i t e  select ion f o r  
nuclear t e s t s ;  ( 2 )  l i thology and 
geologic s t r u c t u r e ;  ( 3 )  d e p t h  t o  
Paleozoic rocks by gravity methods; 
and ( 4 )  presentations by the 
Laboratory a t  C E P  meetings. 

I 



DP-5 

T i t l e  
Budg e t  
P r i n c i p a l  

Summary: 

T i t l e  
Budget 
P r  i nc i pa  1 

Summary: 

T i t l e  
Budget 
P r i n c i p a l  

Summary : 

T i t l e  
Budget 
P r  i nc i pa 

LOS ALAHOS NATIONAL LABORATORY 

: 
: 60K 

Low A l t i t u d e  Nuc lea r  Weapons E f f e c t s  

I n v e s t i g a t o r s :  R .  W .  Wh i take r ,  E .  M .  Jones, M .  T.  Sandford ,  H. G .  Horak 

We model o p t i c a l  s i g n a t u r e s  f rom low a l t i t u d e  n u c l e a r  weapons u s i n g  one 
and two d imens iona l  r a d i a t i o n - h y d r o d y n a m i c  computer codes. We a l s o  d e f i n e  

two t h e  d u s t y  n u c l e a r  env i ronment  by making s i g n i f i c a n t  a d d i t i o n s  t o  our  
d imens iona l  K F l X  and deve loped a two phase two d i m e n s i o n a l  r a d i a t i o n  
v e r s i o n  o f  YAQUI. T h i s  enab les  us t o  respond t o  i m p o r t a n t  q u e s t i o n s  
r a i s e d  by gaps i n  o u r  u n d e r s t a n d i n g  o f  t h e  impor tance o f  d u s t  on nuc 
e f f e c t s .  

: Improved Geo log ic  I n t e r p r e t a t i o n  a t  NTS Us ing  E l e c t r  
: 20K 

l nvesg i g a t o r s :  N. Marusak, R .  B a t r a  

ea r 

c Logs 

We use e l e c t r i c  l o g s ,  a g e o p h y s i c a l  t o o l  measur ing  t h e  r e s i s t i v i t y  o f  a 
r o c k  fo rma t ion . ,  f o r  d e t a i l e d  g e o l o g i c  i n t e r p r e t a t i o n  a t  t h e  Nevada Tes t  
S i t e .  E l e c t r i c  l ogs  have s u c c e s s f u l l y  been used t o  i d e n t i f y  a m i s s i n g  
r o c k  sequence ( g e o l o g i c  f a u l t ) ,  enhance s t r a t i g r a p h i c  i n t e r p r e t a t i o n  
and a i d  i n  a c c u r a t e  d e f i n i t i o n  o f  new s i t e  s e l e c t i o n s  f o r  f u t u r e  emplace- 
ment h o l e s .  O b j e c t i v e s  a r e :  t o  a i d  i n  t h e  i n t e r p r e t a t i o n  of s e i s m i c  
d a t a  a t  NTS; use e l e c t r i c  l o g  i n t e r p r e t a t i o n  i n  new areas  cons ide red  f o r  
underground t e s t i n g  and s t o r a g e  o f  r a d i o a c t i v e  waste ;  and g r a p h i c a l l y  
r e p r e s e n t  t h i s  r e f i n e d  g e o l o g i c  d a t a  t o  g i v e  a more a c c u r a t e  r e g i o n a l  
i n t e r p r e t a t i o n  wh ich  would a i d  b o t h  t h e  g e o l o g i s t  and n o n g e o l o g i s t  who 
i s  r e q u i r e d  t o  unders tand  g e o l o g i c  p rob lems.  

: E l e c t r i c a l  C o n d u c t i v i t y  and P e r m e a b i l i t y  o f  T u f f  
: 40.5K 

I n v e s t i g a t o r  : T .  Dey 

P o r o s i t y ,  p e r m e a b i l i t y ,  and e l e c t r i c a l  r e s i s t i v i t y  o f  z e o l i t i z e d  and 
o t h e r  t u f f s  a r e  measured and c o r r e l a t e d  under  b o t h  h y d r o s t a t i c  and 
t r i a x i a l  s t r e s s  c o n d i t i o n s .  A r c h i e ' s  law w i l l  be t e s t e d  fo r  i t s  a p p l i c a -  
b i l i t y  t o  t u f f s .  Measurements o f  t h e s e  p r o p e r t i e s ,  t o g e t h e r  w i t h  s t r e s s  
and s t r a i n  i n f o r m a t i o n  for samples loaded t o  f a i l u r e ,  a r e  made s i m u l t a n e -  
o u s l y .  The observed phenomena w i l l  be used t o  i n d i c a t e  s i m i l a r i t i e s  and 
d i f f e r e n c e s  i n  f a i l u r e  p rocesses  i n  t u f f s  compared t o  sandstones and g r a n i t e s  

: Reg iona l  S e i s m o l o g i c a l  Research 
: 6 3 1 K  

I n v e s t i g a t o r s :  K. H. Olsen, J .  N.  S t e w a r t ,  E. F. Homuth, C. A. Newton, 
D. J. Cash 

We a n a l y z e  s h o r t - p e r i o d  and broadband s e i s m i c  r e c o r d i n g s  and i n f e r  f r o m  
them d e t a i l e d  models o f  c r u s t  and upper m a n t l e  s t r u c t u r e  beneath  a reas  o f  
New Mexico, Nevada, A r i zona ,  M idwes te rn  U n i t e d  S t a t e s ,  and t h e  U . S . S . R .  



A 

We seek improved d i a g n o s t i c  i n d i c a t o r s  f o r  d i s c r i m i n a t i n g  
between p o s s i b l y  c l a n d e s t i n e  l o w - y i e l d  underground nuc lea r  
exp los ions  and smal l  earthquakes as observed a t  r e g i o n a l  
d i s t a n c e  ranges (200-2000 km).  A major a n a l y t i c  procedure 
i s  d e t a i l e d  waveform model ing by s o p h i s t i c a t e d  computer 
programs; ex tens ions  and improvement o f  these s y n t h e t i c  
seismogram codes i s  a major component o f  t h e  research. Our 
long-range goal  i s  t o  o b t a i n  impor tan t  new b a s i c  understanding 
o f  s h o r t - p e r i o d  wave p ropaga t ion  i n  l a t e r a l l y  complex e a r t h  
s t r u c t u r e  and improve knowledge o f  seismogram character  
a t  reg  i ona 1 d i stances . 

A 



Tit le :  

DP- 7 

NEVADA OPERATIONS OFFICE 

Analysis of Ground Motions Recorded  f ron  
Underground Nuclear  Explosions 

Budget: $70K 

Principal  Invest igator :  J. A. Lahoud (Adaptronics ,  Inc.) 
(703) 893-6650 
FTS 8-202-893-6650 

Summary:  A 14-month program to c o m p l e t e  t h e  postshot  analysis  of ground 
mot ion  d a t a  co l l ec t ed  during t h e  a c c e l e r a t e d  high-yield test program 
at t h e  Nevada Tes t  S i t e  and  to upda te  ground mot ion  predict ion 
technology.  

Ti t le :  S t ruc tu ra l  Response Studies  

Budget: $56 1 K 

Principal  Invest igator :  K. K. Honda, John A. Blume & Associa tes  Engineers ,  
Inc., (415) 397-2525 
FTS 8-41 5-.397-2525 

Summary:  A three-year  s tudy  consis t ing of fou r  r e sea rch  t a sks  which dea l  wi th  
these on-going r e sea rch  programs a r e  required to develop and  improve  
t h e s e  t echn ica l  me thods  for predic t ion  of on- and of f -s i te  s t r u c t u r a l  
d a m a g e  po ten t i a l  resu l t ing  f r o m  proposed underground nuclear  tests. 
Tasks include: S t ruc tu ra l  response analysis  (highrise d a m a g e  cr i te r ia ) ,  
envi ronmenta l  effects s tudies ,  low-rise d a m a g e  analysis, new 
s t r u c t u r a l  and  a r c h i t e c t u r a l  systems.  



Tit le :  Radionucl ide Migration 

Budget  : $28K 

Principal  Invest igator :  Paul  R. Fenske  (DRI) 
(702) 673-7371 

Summary:  The Radionucl ide Migrat ion Program is a program to inves t iga te  
radionucl ide dis t r ibut ion in rubble  ch imneys  c r e a t e d  by underground 
nuclear  tests and t h e  t r anspor t  of those  radionuclides f rom t h e  rubble  
ch imney by moving groundwater .  Field opera t ions  involve monitor ing 
and pumping of drill-back holes within and  ex te rna l  to rubble 
chimneys.  

Ti t le :  NTS Cul tura l  Resources  Management  P rogram 

Budget: $26K 

Principal  Invest igator :  Lonnie Pippin (DRI) 
(702) 673-7306 

Summary:  This program includes t w o  overlapping r e sea rch  ac t iv i t ies :  ( 1 )  t h e  
i m m e d i a t e  on-call reconnaissance  df a r e a s  proposed fo r  land dis turbing 
ac t iv i t i e s  by t h e  D e p a r t m e n t  of Energy o r  i t s  con t r ac to r s ,  and  (2) t h e  
long range ,  s y s t e m a t i c  inventory and ana lyses  of a rcheologica l  records  
of t h e  Nevada  T e s t  Si te .  

T h e  f i r s t  ac t iv i ty ,  requi red  by seve ra l  f e d e r a l  acts i s  o r i en ted  toward  
p ro tec t ing  s igni f icant  a rcheologica l  resources  f r o m  adve r se  and  
inadve r t en t  i m p a c t  by t h e  Depar tmen t  of Energy. 

The  Inventory of Cul tura l  Resources  a l so  requi red  by f ede ra l  
legis la t ion i s  designed to provide informat ion  on  cu l tu ra l  his tory,  
pa leoenvi ronmenta l  var iabi l i ty ,  p reh is tor ic  and  h is tor ic  s e t t l e m e p t  
p a t t e r n s  in re la t ion  to land f o r m s  and  economic  resources  and  
ecologica l  and  cu l tu ra l  p rocesses  which inf luence  t h e s e  a d a p t i y p  
s y s t e m s  through t ime.  1 C t '  

I ,  

DP-8 



DP-9 

Tit le :  Sa tu ra t ed  Zone P rograms  

Budget: $70K 

Principal  Invest igator :  Stephen Wheatcraf  t (DRI) 
(702) 673-7393 

Summary:  In areas where  underground nuclear  tests a r e  conducted ,  knowledge of 
t h e  groundwater  resources  is required fo r  t h e  con ta inmen t ,  design, 
assessment  of radionucl ide t r anspor t  and development  of w a t e r  
supplies. Groundwater  resource  s tudies  will ident i fy  a r e a s  of ser ious 
d a t a  def ic ienc ies  and  provide a basis for  planning supplementa l  d a t a  
co l lec t ion  programs.  

The  f i r s t  and most  easily ac:complished task in ana lyz ing  t h e  
groundwater  resources  is t h e  cons t ruc t ion  of a m a p  showing t h e  
probable  conf igura t ion  of the wa te r  tab le .  The  second,  and t h e  m o r e  
d i f f icu l t  s t ep ,  is t h e  cons t ruc t ion  of a t h r e e  dimensional  model  flow 
sys t em.  Two s a t u r a t e d  zone  programs a r e  cu r ren t ly  underway,  a n  
empir ica l  w a t e r  t a b l e  mapping program and a numer ica l  ana lyses  
program of t h e  three-dimensional  a s p e c t s  at  t h e  NTS hydrological 
sys tem.  In addi t ion,  t h e  geochemis t ry  of Nevada  T e s t  S i t e  w a t e r s  in 
wel ls  and  spr ings is being inves t iga ted  to de f ine  t h e  f low sys tems.  

Ti t le :  Unsa tura ted  Zone Program 

Budget: $1 17K 

Principal  Invest igators :  Roger  Jacobson (DRI) (702) 673-7373 
Clinton M. Case (702) 673-7375 

Summary:  The  regional  unsa tu ra t ed  z o n e  p rograms  involve f ie ld  e f f o r t  as well as 
labora tory  and  theo re t i ca l  s tud ie s  on  t h e  movemen t  of w a t e r  and  t h e  
t r anspor t  of radionucl ides  through t h e  unsa tu ra t ed  zone  to t h e  w a t e r  
t a b l e  on  t h e  Nevada  T e s t  Si te .  An impor t an t  p a r t  of t h e  f ie ld  e f f o r t  
h a s  been  de l inea t ion  and  s tudy  of r echa rge  a r e a s  in a d e s e r t  
envi'ronment. This s tudy  involves a f ie ld  program t h a t  inves t iga tes  t h e  
movemen t  of groundwater  through t h e  unsa tu ra t ed  z o n e  both  in a r e a s  
of idf i l t raf ion and  through t h e  th ick  unsa tu ra t ed  zone  above  t h e  tunnel  
complex  at Rain ier  Mesa. The  groundwater  r echa rge  program 
cur ren t ly  involves: (1) a s tudy  of washes  and  the i r  impor t ance  to 
recha rge  in t h e  unsa tu ra t ed  and  s a t u r a t e d  zones,  and  (2) a s tudy  to  
addres s  t h e  fundamen ta l  r echa rge  on bedrock a r e a s  and a n  a t t e m p t  to 
c o r r e l a t e  t h i s  wi th  w a t e r  qual i ty  changes  in t h e  Rain ier  Mesa tunnels .  



Associated with th i s  will b e  t h e  monitor ing of springs pr imari ly  at  t h e  
base  of Rainier  Mesa. By de termining  t h e  quant i ty  and  qual i ty  of t h e  
spr ing wa te r  i t  is possible to  s e p a r a t e  base  f low f rom m o r e  d i r e c t  
s t o r m  waters .  

Ti t le :  Con ta inmen t  Evaluat ion Panel  

Budget: $73K 

Principal  Invest igators :  Paul  R. Fenski (DRI) (702) 673-7371 
Clinton h9. Case (702) 673-7375 

Summary:  The  pr incipal  inves t iga tors  on th is  p ro jec t  a r e  member  and  a l t e r n a t e  
m e m b e r  of t h e  con ta inmen t  eva lua t ion  panel  fo r  t h e  D e p a r t m e n t  of 
Energy. Their  main  t a sk  is to rev iew all con ta inmen t  designs for  
underground nuclear  tests and  to provide the i r  judgment  a long  wi th  t h e  
o t h e r  panel  members  on t h e  likelihood of possible vent ing  of 
rad ioac t iv i ty  in to  t h e  a tmosphere .  In addi t ion  to serv ing  on t h e  panel ,  
a dupl ica te  nuc lear  e v e n t  d a t a  f i l e  is kep t  in t h e  DOE c o m p u t e r  and  t h e  
DRI m e m b e r s  on t h e  con ta inmen t  eva lua t ion  panel  c a r r y  o u t  s tud ies  in 
hydrology and geology as re l a t ed  to con ta inmen t  as necessary .  

Title: Radionucl ide Transpor t  Assessment  at  t h e  NTS 

Budget: $70K 

Principal  Invest igator :  Cl inton M. Case (DRI) 
(702) 673-7375 

Summary:  This program inves t iga t e s  t h e  possible migra t ion  of radionucl ides  away  
f r o m  proposed and cu r ren t ly  used disposal loca t ions  on t h e  Nevada  
T e s t  Site. A number  of spec i f ic  ac t iv i t i e s  a r e  required: (1) f lash  f lood 
invest igat ions,  (2) c l i m a t i c  invest igat ions,  (3) measuremen t s  of 
ex is t ing  soil s a tu ra t ion ,  (4) measuremen t  of soil suc t ion ,  ( 5 )  
measuremen t s  of t h e  s a t u r a t e d  hydrologic conduct iv i ty  as a func t ion  
of sa tu ra t ion ,  ( 6 )  measuremen t s  of soil w a t e r  t empera tu res ,  and  (7) 
s tud ie s  of chemica l  i n t e rac t ions  of spec i f ic  ions wi th  re levant  sojls. 
These  s tudies  are ca r r i ed  out as f ie ld  efforts, labora tory  e f fo r t s '  and  
theo re t i ca l  e f fo r t s .  

DP-10 



DP-11 

Tit le :  N V  Geology Support 

Budget: $2l4K 

Principal  Invest igator :  A. T. Fernald (USCS) 
(303) 234-2391 

Summary:  (1) To provide a senior  geology consul tan t  and a n  a l t e r n a t e  member  t o  
a t t e n d  mee t ings  of t h e  Con ta inmen t  Evaluat ion Panel  to e v a l u a t e  t h e  
con ta inmen t  of e a c h  underground nuclear  test. (2) To manage  a 
fac i l i ty  at  Mercury,  Nevada,  fo r  t h e  co l lec t ion  of drill co res  and  
cu t t i ngs  for  nuclear  weapons programs,  which provides  d a t a  on a 
cont inuing basis  on t h e  geology of NTS and o t h e r  locales. 

Ti t le :  Radia t ion  Predic t ion  Techniques for  Nuclear  T e s t  
Support  

Budget: $41K 

Principal  Invest igator :  H. F. Mueller (WSNSO) 
(702) 734-35 I. 3 

Summary:  To provide rad ia t ion  exposure/dose predic t ion  capabi l i t i es  in suppor t  
of DOE nuclear  test act ivi t ies . .  This  suppor t  func t ion  requi res  
cont inuing development  and  implemen ta t ion  of radiological  pred ic t ion  
methodologies  unique to varying test configurat ions,  r e l ease  modes,  
and  radionucl ide inventor ies .  Pred ic t ion  techniques  deve lopment  
involves meteoro logica l  and  radiological  interdiscipl inary s tud ie s  
r e l a t e d  to t h e  t r anspor t ,  dispersion, and  deposi t ion of rad ioac t iv i ty  
r e l eased  into t h e  a t m o s p h e r e  and  resu l t ing  exposures  o r  absorbed  
doses. Digi ta l  c o m p u t e r  codes  and  e l e c t r o n i c  ca l cu la to r  p rograms  a r e  
fo rmula t ed  fo r  s o m e  of t h e  pred ic t ion  techniques  employed.  



DP-12 

Title: Meteorology for  Ecological Studies 

Budget: $1 8 K  

Principal Investigator: H. F. Mueller (WSNSO) 
(702)  734-3513 

Summary: Measurement of physical pa rame te r s  in environmental  and ecological 
studies usually includes t h e  measurement  of meteorological variables 
such as t empera tu re  of t h e  air;  humidity and solar radiation; measures 
of air  motion or ventilation such as mean wind direction and wind 
speeds at varying heights above t h e  surface; soil and vegetat ive su r face  
temperatures;  and soil moisture. These types of measurements a r e  
made t o  help in identifying and understanding t h e  routes whereby 
radioactive mater ia ls  a r e  redistributed. Currently,  t h e  major e f f o r t  is 
concentrated on t h e  study of plutonium and ce r t a in  other  radionuclide 
contamination in t h e  environs of t h e  Nevada Tes t  Site with special 
emphasis on t h e  resuspension and transport  of radioactive mater ia l  by 
t h e  wind. A special  meteorological measurement  network is operated 
in connection with radiological measurements  being made by t h e  
Lawrence Livermore Laboratory. Activit ies a r e  coordinated by t h e  
Nevada Applied Ecology Group. 

Title: Studies t o  Improve Weather, Wind, Trajectory,  and 
Transport  Prediction for  Nuclear Tests  

Budget: $1 10K 

Principal Investigator: H. F. Mueller (WSNSO) 
(702)  734-351 3 

Summary: Provide t h e  continuing meteorological services required in t h e  safety 
and technical programs associated with all forms of nuclear and non- 
nuclear experiments  conducted by t h e  DOE Nevada Operations at t h e  
Nevada Test  S i t e  and o the r  places. Studies a r e  conducted to improve 
t h e  equipment and procedures for  measuring, analyzing, and predicting 
t h e  atmospheric  processes involved in t h e  t ransport  of any radioactive 
eff luents  f rom nuclear tests. The potential  effects of radioactivity on 
t h e  bioenvironment justifies continuing e f f o r t s  to understand transport  
phenomena and predict  t h e  a reas  to be  subject to potential  exposure. 
A variety of approaches a r e  used, including s ta t is t ical  relationships, 
case studies, and dynamical modeling to improve predictions; 
development of au tomated  t e l eme te red  sensors to measure input 
a tmospheric  parameters ;  and development of computer  programs to 
process da t a ,  perform calculations, and display results. The 
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meteorological studies are based primarily on weather and wind data 
collected in  the process of supporting nuclear tests, but National 
Weather Service network data and local measurements are also used. 
The effluents from past nuclear rocket engine tests, cratering tests, 
and atmospheric experiments are used to  provide large scale transport 
data. 
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1. T i t l e  : NTS Groundwa t e t  Hydro1 ogy 
Budget : 220K 
P r i n c i p a l  I n v e s t i g a t o r  : R. W. Buddemeier (UNL) 532-8159 

DP-14  

Summary: Determination oE hydrologic  source terms for t h e  migra t ion  of rad io-  
n u c l i d e s  from t h e  si tes of nuclear  de tona t ions  and modeling. 

2. T i t l e  : Geologic and Geophysical S t u d i e s  at t h e  Nevada Test 
S i t e  (NTS) 

Budget : 200K 
P r i n c i p a l  I n v e s t i g a t o r  : H. Lawrence McKague (LLNL) 932-6491 

Summary: Various geologic  p r o j e c t s  such as al luvium correlation s t u d i e s  and 
age d a t i n g  of  carbonate  from f a u l t s  and s t r a t i g r a p h i c  ho r i zons  lead 
t o  a b e t t e r  understanding of NTS geology, and concomitant ly ,  t h e  safe 
and e f f e c t i v e  use  of  t h e  NTS. 

3. T i t l e  : Geologic and Geophysical C h a r a c t e r i z a t i o n  of Nuclear  
T e s t  S i t e s  

Budget : SOOR 
P r i n c i p a l  I n v e s t i g a t o r  : N. Howard (LLNL) 532-6491 

Summary: Geologic and geophysical  desc r ip t ions  allow s i t e  e v a l u a t i o n  of  con- 
tainment for proposed underground nuc lea r  tests. 

4. T i t l e  : Geologic and Nuclear Tes t  E f f e c t s  Data Base 
Budget : 150K 
.P r inc ipa l  I n v e s t i g a t o r  : N. Howard (LLNL) 532-6491 

Summary: A l l  geologic  and nuc lea r  t e s t  e f f e c t s  d a t a  are en te red  i n  a computer- 
i zed  d a t a  b a s e  so t h a t  new sites amy b e  compared and eva lua ted  t o  
previous tests. 

5 .  T i t l e  : Seismic Surveys a t  t h e  Nevada Tes t  S i t e  
Budget : 250K 
P r i n c i p a l  I n v e s t i g a t o r  : N. Burkhard (LLNL) 532-6483 

Summary: Knowledge of t h e  subsur face  geology is needed for s i t i n g  of NTS e x p e r  
iments. Because of the seismic c h a r a c t e r i s t i c s  of the al luvium, 
convent ional  s e i smic  surveys have n o t  been e f f e c t i v e  in d e f i n i n g  t h e  
subsur face  geology. This work has developed s u c c e s s f u l  seismic tech- 
n iques . 

A 
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6 .  T i t l e  : Improved Geophysical Logging 
Budget : $50K 
P r i n c i p a l  I n v e s t i g a t o r  : J .  Hears t  (LLNL) 532-6490 

Sum-ry: Convent ional  w e l l  logging  methods are n o t  s a t i s f a c t o r y  f o r  de t e rmin ing  
water and carbonate  con ten t  a t  NTS. S p e c i a l  logs and c a l i b r a t i a n  
techniques  a r e  be ing  developed to  s o l v e  t h e s e  and s i m i l a r  problems. 

7, T i t l e  : Containment S t u d i e s  fo r  Nuclear  Weapons T e s t i n g  
Budget : 200K 
P r i n c i p a l  I n v e s t i g a t o r  : R. Terhune ( U N L )  532-3964 

S u m a r y  Computer modeling of explos ion  phenomenology and e a r t h  media behav io r  
c h a r a c t e r i s t i c s  t o  deve lop  containment risk a n a l y s i s  procedure  f o r  
Nuclear  Weapons Test Program. 

8 .  T i t l e  : S t r a t o s p h e r i c  E f f e c t s  of Atmospheric  Nuclear  
Explos ives  

Budget : 60K 
P r i n c i p a l  I n v e s t i g a t o r  : F. M. Luther  (LLNL) 532-1825 

J .  S. Chang (LLNL) 532-4081 

Summary: To understand and assess t h e  p o t e n t i a l  impact of a tmospher ic  n u c l e a r  
e x p l o s i v e s  on t h e  s t r a t o s p h e r e ,  u l t r a v i o l e t  r a d i a t i o n  f lux and s u r f a c e  
climate by use of numerical  models of t h e  chemis t ry  and phys ic s  of t h e  
atmosphere.  
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