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ANNUAL REPORT 
NTS TERMINAL WASTE STORAGE PROJECT 

FY 1978 

INTRODUCTION AND EXECUTIVE SUMMARY 

The primary t h r u s t  of t h e  NTS Terminal Waste Storage P ro jec t  during FY. 
1978 w a s  t o  continue an evaluat ion of t h e  s u i t a b i l i t y  of t he  Nevada T e s t  
S i t e  (NTS) f o r  s i t i n g  a commercial spent  f u e l  o r  high-level waste reposi-  
tory.  A t  t h e  beginning of t h e  year ,  t h ree  primary i s sues  were i d e n t i f i e d .  
They are: 

1. Is waste i s o l a t i o n  a t  t h e  NTS compatible with weapons t e s t i n g ?  

2. A r e  t h e r e  s u i t a b l e  geohydrologic s e t t i n g s  a v a i l a b l e  on the  NTS? 

3. Are t h e r e  s u i t a b l e  d i sposa l  media ava i l ab le  a t  NTS? 

The NTS Terminal Waste Storage P ro jec t  has been organized pr imari ly  t o  
address  these  t h r e e  i ssues .  The southwestern area of t h e  MTS has been 
i d e n t i f i e d  as compatible with both cur ren t  and f u t u r e  weapons t e s t i n g .  
The NTS and ad jacent  areas of southern Nevada conta in  media which are 
probably s u i t a b l e  f o r  waste i s o l a t i o n  and which occur i n  a region charac- 
t e r i z e d  by long groundwater flow pa ths  through so rp t ive  media. However, 
u t i l i z a t i o n  of t h e  southwestern p a r t  of NTS r equ i r e s  t h a t  s eve ra l  geo- 
t echn ica l  i s s u e s  be addressed in tens ive ly .  These a re :  

1. The p o t e n t i a l  f o r  earthquakes at  and near  NTS. 

2 .  The p o t e n t i a l  f o r  f u t u r e  volcanism a t  poss ib l e  repos i tory  sites. 

3. The loca t ion  and na tu re  of f a u l t s .  

4 .  The cha rac t e r i za t ion  of t h e  groundwater flow system from poss ib le  
r epos i to ry  sites t o  p laces  of discharge.  

Four p o t e n t i a l  d i sposa l  media a v a i l a b l e  on the  NTS w e r e  s tud ied  during 
FY 1978. 
t h e  low nea r - f i e ld  thermal conduct ivi ty .  
media, g r a n i t e ,  a r g i l l i t e ,  and t u f f ,  w i l l  continue during FY 1979 since 
i t  appears t h a t  t hese  media could be used f o r  emplacement of commercial 
spent  f u e l  o r  high-level  w a s t e .  Geologic s i te  inves t iga t ions  have and 
w i l l  cont inue t o  eva lua te  a r e a s  with these  media. 

S tudies  of one of these  media, alluvium, w e r e  suspended due t o  
S tudies  of o the r  p o t e n t i a l  

FY 1978 program h i g h l i g h t s  are l i s t e d  below: 

WEAPON TESTING COMPATIBILITY 

-- FY 1978 analyses  of weapons test-produced ground motion da ta  have 
s i g n i f i c a n t l y  reduced t h e  previously pred ic ted  ground motion impacts 
on repos i tory  l o c a t i o n  o r  design. 



The southwest por t ion  of NTS has been es tab l i shed  by t h e  weapons 
t e s t i n g  community as an area where waste i s o l a t i o n  would be compati- 
b l e  with both cur ren t  and f u t u r e  known t e s t i n g  requirements. 

I n i t i a l  estimates i n d i c a t e  t h a t  t he  cos t  increments t o  design 
r epos i to ry  f a c i l i t i e s  t o  withstand var ious l e v e l s  (below 1 g) of 
p red ic t ed  weapons t e s t i n g  ground motion are small. 

The Climax Stock, Twinridge H i l l ,  and the  Syncline Ridge area w e r e  
e l iminated from f u r t h e r  considerat ion a s  poss ib le  repos i tory  sites 
because of t h e i r  proximity t o  a weapons t e s t i n g  area. 

AVAILABILITY OF SUITABLE GEOHYDROLOGIC SETTINGS 

A programmatic dec is ion  w a s  made t o  suspend f u r t h e r  geologic evalua- 
t i o n  of t he  c e n t r a l  block of Syncline Ridge due t o  the  s t r u c t u r a l  
complexity i d e n t i f i e d  by geophysical techniques. 

The geologic s i te  eva lua t ion  program w a s  r ed i r ec t ed  a t  midyear, and 
e f f o r t  was concentrated on the  southwest por t ion  of the NTS. A t  
t h e  end of FY 1978, two areas w e r e  being evaluated: Yucca Mountain 
and Cal ico H i l l s .  Other p o t e n t i a l  areas s u i t a b l e  f o r  evaluat ion 
ex i s t  i n  the  southwest por t ion  of t h e  NTS. These o the r  areas were 
no t  evaluated during FY 1978 due t o  programmatic resource l imi t a t ions .  

AVAILABILITY OF SUITABLE DISPOSAL MEDIA 

Granite-Completed labora tory  s t u d i e s  and the  f i e l d  experiment 
po r t ion  of an at-depth, small-scale h e a t e r  test. FY 1978 r e s u l t s  
i n d i c a t e  t h a t  t h i s  medium can accept  t he  thermal load imposed by 
high-level wastes. 

Argi l l i te--Prel iminary labora tory  s t u d i e s  w e r e  completed and a 
near-surface,  fu l l - s ca l e  h e a t e r  test was turned on and is continuing. 
No information has been i d e n t i f i e d  which would d i s q u a l i f y  a r g i l l i t e  
from cons idera t ion  f o r  spent  f u e l  o r  high-level waste i s o l a t i o n .  

Tuff--The r e s u l t s  of an i n i t i a l  scoping study were presented t o  a 
Nat ional  Academy of Sciences Committee i n  September 1978. 
t h i s  scoping e f f o r t ,  an expanded eva lua t ion  program is being planned 
f o r  FY 1979. 

Based on 

Alluvium--Based on a scoping study, the  near-f ie ld  thermal proper t ies  
of alluvium appear t o  l i m i t  its u t i l i t y  as an emplacement medium 
f o r  high-level wastes. However, i ts  high s o r p t i v e  p r o p e r t i e s  
enhance the  s u i t a b i l i t y  of d i sposa l  sites up the  groundwater flow 
pa th  from a l l u v i a l  deposi ts .  Further  eva lua t ion  of alluvium as a 
d i s p o s a l  medium f o r  high-level waste was suspended. 
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OTHER MAJOR PROJECT HIGHLIGHTS 

A quality assurance program has been started, including the prepara- 
tion of an overall Quality Assurance Plan. 
September 1978. 

Audits were started in 

A spent fuel test in granite has been planned and construction 
started. 

Completion of inventory of granitic rocks in southern Nevada and 
the partial completion of inventories of shale/argillite and tuff 
rocks. 

3 



FY 1978 PROJECT SUMMARY 

The fol lowing i s  a desc r ip t ion  of progress and achievements of p r o j e c t  
subtasks.  
t echn ica l  d e t a i l s  of t he  work performed. 
r e s u l t s  are reported i n  t o p i c a l  r e p o r t s  prepared by p r o j e c t  pa r t i c ipan t s .  

It is  a p r o j e c t  management summary and does not  include 
In-depth t echn ica l  da t a  and 

Task 1 Seismic Inves t iga t ions  

Subtask 1.1 Data Processing and Analysis 

Objective: To de f ine  the  ground motion environment 
from underground nuclear  explosions as a func t ion  of 
y i e l d  and d i s t ance  and a t  s p e c i f i c  p o t e n t i a l  repos i tory  
sites. 

The Environmental Research Corporat ion 's  (ERC) equat ions re la t i r ig  peak 
ground motion acce le ra t ion  t o  test y i e l d  and d i s t ance  were derived us ing  
a wide range of y i e l d s  and d is tances .  Because of t h i s  broad da ta  base,  
i t  w a s  be l ieved  t h a t  t h e  ERC p red ic t ion  equat ion would overest imate  t h e  
s t a t i s t i ca l  v a r i a t i o n  i n  pred ic ted  peak acce lera t ion .  This  subtask 
determined t h e  a v a i l a b i l i t y  of pre-FY 1978 ground motion d a t a  wi th in  
r e s t r i c t e d  ranges of d i s t ance  and y i e l d  and analyzed these  r e s t r i c t e d  
d a t a  sets. Subtask 1.1 has a l s o  analyzed a por t ion  of t h e  new ground 
motion d a t a  co l l ec t ed  f o r  t h i s  p ro jec t  by Subtask 1.2 during N 1978. 
The FY 1978 r e s u l t s  of t hese  da t a  analyses  have ind ica ted  t h a t  w i th in  
t h e  parameter ranges of i n t e r e s t  and f o r  a 99.9 percent  level of confidence 
(3  o ) ,  t h e  pred ic ted  d i s t ance  assoc ia ted  with a given test y i e l d  and 
peak ground motion acce le ra t ion  is approximately one-half of the  corre- 
sponding ERC d i s t ance  predic t ion .  

Subtask 1.2 Weapons T e s t  Ground Motion Data Measurements 

Object ive:  To make ground motion measurements a t  
s p e c i f i e d  loca t ions  t o  provide the  b a s i s  f o r  determining 
how weapons test-induced ground motion changes with 
depth,  d i s tance ,  and y i e ld ;  and t o  determine f o r  
candidate  si tes whether o r  no t  t h e r e  are s i t e ' s p e c i f i c  
ground motion anomalies. 

The d a t a  acquired i n  t h i s  subtask are obtained on analog tape ,  d i g i t i z e d ,  
and f e d  d i r e c t l y  i n t o  t h e  da t a  analysis--Subtask 1.1. 
and downhole instrumentat ion w e r e  i n s t a l l e d  a t  approximately twenty 
l o c a t i o n s  on and nea r  t h e  NTS, wi th  each s t a t i o n  measuring three components 
of acce le ra t ion .  Numerous movements of t hese  measuring s t a t i o n s  through- 
out  t he  NTS were necessary i n  FY 1978 t o  provide appropr i a t e  ranges of 
y i e l d s ,  d i s t ance  from events ,  and media. I n  excess  of 550 ground motion 
measurements were obtained from su r face  and downhole instruments  during 
FY 1978. 

Surface s t a t i o n s  
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Subtask 1.3 F a c i l i t y  Hardening Studies  

Objective: 
p r o t e c t  a r epos i to ry ,  a t  candida te  NTS sites, a g a h s t  
weapons t es t  ground motion and t o  review t h e  s t a t u s  of 
seismic design criteria. 

To estimate t h e  added c o s t s  required t o  

This  subtask provided a prel iminary a n a l y s i s  f o r  t h r e e  candidate  media 
( a r g i l l i t e ,  g r a n i t e ,  and t u f f )  of ground motion e f f e c t s  on repos i tory  
des ign  and c o s t s .  
Studies ,"  JAB-99-123, which est imated t h e  added hardening c o s t  as a 
func t ion  of media, su r f ace  and subsurface f a c i l i t i e s ,  and peak ground 
acce le ra t ion ,  w a s  published. Estimated c o s t  increases ,  r e l a t i v e  t o  a 
zero g s ta t ic  design,  are less than  35 percent  f o r  a11 media considered 
and f o r  a 1.0 g dynamic loading design. 

I n  A p r i l  1978, a r e p o r t  e n t i t l e d  "Design Cost Scoping 

The second por t ion  of t h e  subtask was t o  review seismic des ign  cri teria,  
summarize e x i s t i n g  s tandards ,  guides,  cri teria,  and a n a l y t i c a l  techniques 
f o r  s ta t ic  and seismic design of nuc lear  f a c i l i t i e s  f o r  t h e i r  a p p l i c a b i l i t y  
t o  seismic design a spec t s  of a r epos i to ry .  
included i n  a September d r a f t  r epor t  e n t i t l e d  "Progress Report, Seismic 
Design Criteria," c u r r e n t l y  being reviewed. 

This  prel iminary work w a s  

Subtask 1.4 E f f e c t  of Depth on Ground Motion 

Objective: 
b i l i t y  f o r  subsurface ground motion when provided wi th  
t h e  su r face  ground motion parameters and t h e  necessary 
geologica l  and phys ica l  d e s c r i p t i o n  of t h e  proposed 
site. 

To develop an a n a l y t i c a l  p red ic t ion  capa- 

This  subtask w a s  i n i t i a t e d  a t  midyear t o  review and ca t a log  t h e  a v a i l a b l e  
l i t e r a t u r e  r e l a t i n g  t o  t h e  a n a l y s i s  of  subsurface seismic motion necessary 
f o r  design of underground openings and t o  review and eva lua te  a l l  experi-  
mental  d a t a  r e l a t i n g  t o  t h e  simultaneous recording of su r face  and subsur- 
f a c e  seismic s t a t i o n s .  
Ground Motion" recommended cont inua t ion  of t h i s  e f f o r t  based on t h e  
r e s u l t s  o f  l i t e r a t u r e  surveys. 
des ign  and implementation of s e v e r a l  d i g i t a l  f i l t e r s  f o r  processing t h e  
measured a t -dep th  d a t a  from Subtask 1.2. 
dur ing  FY 1978 show exce l l en t  agreement of s p e c t r a l  and peak amplitude 
va lues  with those  obtained independently by Subtask 1.1. 
at-depth d a t a  w i l l  be  used t o  compare wi th  t h e  a n a l y t i c a l l y  pred ic ted  
at-depth ground motion dur ing  FY 1979. 

An in t e r im  r e p o r t  e n t i t l e d  "Effect of Depth on 

Modeling e f f o r t s  concentrated on t h e  

Analy t ica l  r e s u l t s  obtained 

This experimental  
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Task 2 Geological Inves t iga t ions  

Subtask 2.1 Tectonics ,  Seismici ty ,  Volcanism, and Erosion 

Objective: To access the  p o t e n t i a l  f o r  damaging ear th-  
quakes, recurrence of volcanism, and acce le ra t ion  of 
e ros ion  i n  p a r t s  of t h e  southern Great Basin. 

The major seismologic e f f o r t  i n  FY 1978 was deployment of a seismic n e t  
i n  an area of approximately 100-mile r ad ius  around t h e  NTS.. The n e t  is 
p resen t ly  about 95 percent  complete, and f u l l  recording opera t ions  are 
expected by January 1979. 
Quaternary depos i t s  on t h e  NTS and nearby areas w a s  compiled from aerial  
photographs and f i e l d  reconnaissance. Three t renches were excavated, 
two ac ross  the  Rock Val ley Fau l t  i n  upper Rock Valley and one i n  a pond 
depos i t ,  probably fau l t -cont ro l led ,  i n  western Yucca F l a t .  Carbonate 
samples from displacment zones and s o i l s  exposed i n  the  t renches and 
along o t h e r  f a u l t s  were co l l ec t ed  and dated by d isequi l ibr ium uranium 
series techniques.  

A prel iminary map of f a u l t s  t h a t  o f f s e t  

The s tudy  of recurrence of volcanism w a s  begun by radiometr ic  da t ing  of 
samples of r e l a t i v e l y  young b a s a l t i c  and s i l i c i c  rocks on and near  t he  
NTS. The s i l i c i c  volcanic  rocks of t h e  i1TS region are o l d e r  than 5 
mi l l i on  years  and younger than 25 mi l l i on  years.  
igTS area are no t  voluminous, bu t  have been erupted sporad ica l ly  i n  t h e  
las t  10 m i l l i o n  yea r s ;  t h e  youngest e rupt ion  (near  Lathrop Wells) occurred 
about 0.23 m i l l i o n  years  ago. Analysis w a s  a l s o  begun of petrographic  
and chemical d a t a  of rocks from t h e  youngest (7.5 m.y.) major s i l i c i c  
e rup t ive  c e n t e r  and a similar cen te r  about 14 mi l l i on  years  old.  Erosional  
s t u d i e s  have concentrated on developing the  Quaternary s t r a t i g r a p h y  and 
t e c t o n i c  framework of t h e  al luvium-fi l led va l l eys  on t h e  NTS. 

Basaltic rocks i n  the  

Subtask 2.2 Eleana Inves t iga t ions  

Object ive:  To cha rac t e r i ze  the  candidate  a r g i l l i t e  mass 
loca ted  a t  Syncl ine Ridge with respec t  t o  its s p a t i a l  
dimensions, s t r u c t u r a l  i n t e g r i t y ,  f l u i d  permeabi l i ty ,  and 
mineabi l i ty .  

During t h e  f i r s t  h a l f  of FY 1978, t h e  mineabi l i ty  of a r g i l l i t e  i n  t h e  
c e n t r a l  block of Syncl ine Ridge w a s  es t imated and documented. 
i n v e s t i g a t i o n s  of t h e  middle block of Syncline Ridge ind ica t ed  more 
s t r u c t u r a l  complexity than o r i g i n a l l y  an t ic ipa ted .  For t h i s  reason, 
f u r t h e r  cons idera t ion  of t h e  Syncline Ridge area w a s  suspended during 
Apr i l  1978, and t h e  planned Syncl ine Ridge d r i l l i n g  a c t i v i t y  w a s  canceled. 
The remainder of t h e  f i s c a l  year  w a s  devoted t o  concluding t h e  ongoing 
s i t e  eva lua t ions  and summarizing the  ava i l ab le  s i te  information. Labora- 
t o r y  s t u d i e s  of Eleana a r g i l l i t e  i n d i c a t e  very low matrix permeabi l i ty  
va lues ,  t y p i c a l l y  about o r  less than 1.0 nanodarcy. Samples wi th  induced 
through-going f r a c t u r e s  w e r e  t e s t e d  a t  confining pressures  s imula t ing  

Geophysical 
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overburden depths  of about 3,000 f e e t ,  wi th  t h e  r e s u l t s  i nd ica t ing  
pe rmeab i l i t i e s  one t o  two o rde r s  of magnitude higher  than those  measured 
wi th  i n t a c t  samples.  

Subtask 2.3 Low Tes t - In te r fe rence  Areas 

Objective: 
f a c t o r s  a f f e c t i n g  t h e  w a s t e  i s o l a t i o n  s u i t a b i l i t y  of 

To eva lua te  t h e  geologic and hydrologic 

low-test  i n t e r f e i e n c e  areas of NTS and develop p lans  
f o r  s i te  inves t iga t ions  of those  areas t h a t  are poten- 
t i a l l y  s u i t a b l e .  

This subtask acce le ra t ed  i t s  e f f o r t s  following t h e  p r o j e c t  r e d i r e c t i o n  
subsequent t o  suspension of t h e  Syncl ine Ridge evaluat ion.  Geophysical 
surveys were conducted i n  t h e  no r the rn  po r t ion  of Jackass  F l a t s ,  Calico 
H i l l s ,  Climax Stock, and a t  Yucca Mountain. Two explora tory  holes  were 
s i t e d ,  d r i l l e d ,  and continuously cored t o  2,500 f e e t .  

The Yucca Mountain d r i l l  hole ,  UE25a#l, encountered no major unexpected 
condi t ions.  The p a r t i a l l y  welded upper p a r t  of t h e  Crater F l a t  t u f f ,  a 
p o t e n t i a l  emplacement u n i t ,  was reached a t  about 2,200 f e e t .  Core from 
t h e  d r i l l  h o l e  i n  t h e  densely welded sec t ions  (0-1,300 f e e t )  showed 
extens ive  f a u l t i n g  and f r a c t u r i n g ;  only minor f a u l t i n g  and f r a c t u r i n g  
w a s  observed i n  t h e  deeper ha l f  (1,300-2,500 f e e t )  of t h e  hole .  

The Cal ico H i l l s  d r i l l  ho le  f a i l e d  t o  pene t r a t e  a g r a n i t i c  body i n i t i a l l y  
pred ic ted  t o  l i e  less than  2,500 f e e t  below t h e  su r face  based on i n t e r -  
p r e t a t i o n  of  a l a r g e  magnetic anomaly and of mineralogic  a l t e r a t i o n  of 
rocks a t  t h e  sur face .  The upper 1,300 f e e t  of t h e  d r i l l  ho le  pene t ra ted  
a r g i l l i t e .  A t  1,300 feet, a l t e r e d  a r g i l l i t e  w a s  encountered. This rock 
i s  under la in  by marble a t  about 2,350 f e e t .  
h o l e  (UE25a#3) i s  h igh ly  f r ac tu red  and brecc ia ted  throughout t h e  t o t a l  
depth of t h e  hole.  
d a t a ,  suggest  t h a t  t h e  i n t r u s i v e  is  deeper than 4,000 feet beneath t h e  
sur face .  Prel iminary e l e c t r i c a l  d a t a  i n d i c a t e  t h a t  an  unfractured 
i n t r u s i v e  may not  occur a t  a depth less than  about 9,000 f e e t .  

The co re  from t h e  d r i l l  

Present  estimates, based on newly obtained geophysical 

Paleohydrological  s t u d i e s  emphasized a search  f o r  anc ien t  sp r ing  depos i t s  
on and near  t h e  NTS. 
P le i s tocene  groundwater d i scharge  downgradient from t h e  NTS w a s  l imi t ed  
t o  e l eva t ions  below about 2,500 f e e t ,  which i s  about 150 f e e t  above t h e  
upper e l e v a t i o n  of present  spr ings .  
a l l u v i a l  s t r a t i g r a p h y  and paleopedology were begun t o  a t tempt  t o  determine 
p l u v i a l  cyc le  w a t e r  table l e v e l s  i n  d e s e r t  bas ins  t h a t  are higher  than  
t h e  upper d ischarge  e l e v a t i o n  l i m i t .  

Prel iminary r e s u l t s  of t h e  search  i n d i c a t e  t h a t  

I n i t i a l  s t u d i e s  of subsurface 

Subtask 2.4 Solute-Transport Model 

Object ive:  
t r a n s p o r t  model t o  p r e d i c t  rates of movement of r ad ioac t ive  
s p e c i e s  and t h e i r  concent ra t ions  i n  groundwater if they 

To develop a d i g i t a l  hydraul ic  and so lu te -  
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should be  re leased  from a waste repos i tory  on o r  near  t h e  
NTS. 

Major e f f o r t  i n  FY 1978 w a s  placed on t h e  co l l ec t ion  and compilation of 
a l l  a v a i l a b l e  d a t a  on hydrologic  condi t ions on and near  t he  NTS. D r i l l  
ho l e  records  were compiled t o  obta in  spot  e l eva t ions  which w e r e  then 
contoured by computer techniques t o  produce a f i r s t  approximation water 
t a b l e  map. D r i l l  ho l e s  are very unevenly d i s t r i b u t e d  throughout t h e  
region,  w i th  major concentrat ions i n  Yucca F l a t ,  Pahute Mesa, Frenchman 
F l a t ,  and Mercury Valley. 
t a b l e  information. 
c o n j e c t u r a l  f o r  s i g n i f i c a n t  areas of t he  southern Nevada region. 
s t r u c t e d  water t a b l e  maps w e r e  used t o  de f ine  nodal e l eva t ions  on a 10- 
by 10-kilometer g r i d  spacing f o r  computer s imula t ion  of head po ten t i a l s .  
From t h e  hydrologic  and geologic  l i t e r a t u r e ,  estimates of t ransmiss iv i ty ,  
s a t u r a t e d  thickness ,  c ross -sec t iona l  area of aqu i f e r s ,  and recharge- 
discharge f l u x  were added t o  the  matr ix  t o  de f ine  a model of f a c t o r s  
t h a t  c o n t r o l  r eg iona l  groundwater flow. 
hydraul ic  computer code w a s  chosen f o r  f i r s t - run  ana lys i s  of the  two- 
dimensional model, and debugging w a s  completed. Sa tura ted  thickness  
maps f o r  a l l u v i a l ,  t u f f ,  and carbonate aqu i f e r s  were prepared from t h e  
geologica l  and hydro logica l  da t a  base. 
model i s  t h e  f i r s t  s t e p  toward c r e a t i o n  of a rad ionucl ide  t r anspor t  
model f o r  t h e  NTS region. 

Other areas have no o r  only spa r se  water 
Hence, water t a b l e  maps must p re sen t ly  be l a rge ly  

Con- 

A standard USGS f i n i t e  ,d i f fe rence  

The reg iona l  groundwater flow 

Subtasks 2.5 and 2.7 Off-Site Inves t iga t ions  

Object ives:  
l a r g e  masses of g ran i t e ,  a rg i l l aceous  rocks,  and t u f f  
nea r  t h e  NTS. 

To i d e n t i f y  and sys t ema t i ca l ly  appra ise  

Geological i n v e s t i g a t i o n s  ou t s ide  t h e  NTS during N 1978 were pr imar i ly  
l i t e r a t u r e  surveys,  reconnaissance geologica l  f i e l d  s t u d i e s ,  and map 
compilat ions of geologic,  geophysical,  and hydrologic  data .  These 
inves t iga t ions  r e s u l t e d  i n  completion of a d r a f t  r epor t ,  "Preliminary 
Inventory of G r a n i t i c  Masses i n  t h e  S t a t e  of Nevada," p re sen t ly  i n  
review, and p a r t i a l  completion of r epor t s  on t h e  d i s t r i b u t i o n  of clay- 
r i c h  rocks i n  eastern Nevada, and on t h e  d i s t r i b u t i o n  of tuffaceous 
rocks i n  southern Nevada. 
scale maps of t h e  s ta te  of Nevada: aeromagnetic, genera l ized  t ec ton ic ,  
groundwater recharge-discharge and genera l  flow d i r e c t i o n ,  and g r a n i t e  
outcrop areas. The n a r r a t i v e  descr ibes  the  very genera l  petrographic ,  
geologica l ,  and hydro logica l  s e t t i n g s  of t h e  exposed p lu tons  i n  Nevada. 
The off-NTS s t u d i e s  w i l l  be used as base da t a  f o r  prel iminary screening 
of geologica l  s e t t i n g s  with regard t o  t h e i r  s u i t a b i l i t y  f o r  high-level 
waste i s o l a t i o n .  

The g r a n i t e  inventory r epor t  includes- 1:500,000- 
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Subtask 2 . 6  Timber Mountain Wrap-up 

Objective: To complete preliminary d e f i n i t i o n  of t h e  
subsurface geology and s t r u c t u r e  of t he  Timber Mountain 
area. 

Electrical ,  grav i ty ,  and aeromagnetic geophysical surveys of t he  Timber 
Mountain area were completed during FY 1978. Resul t s  of these surveys 
w e r e  matched wi th  e x i s t i n g  da ta  and evaluated. 
i nd ica t ed  t h a t  a h igher  poros i ty ,  h igher  w a t e r  content  zone o v e r l i e s  a 
dense, r e l a t i v e l y  impermeable zone beneath t h e  resurgent  dome. The 
lower, dense zone is  i n f e r r e d  t o  be a s i l i c i c - t y p e  i n t r u s i o n  assoc ia ted  
wi th  resurgence and o f f e r s  p o t e n t i a l  f o r  e f f e c t i v e  i s o l a t i o n  of high-level 
waste. 
major explora t ion  e f f o r t  w a s  d i r ec t ed  t o  o ther  areas on NTS. 

I n t e r p r e t a t i o n s  genera l ly  

Based on weapons t e s t i n g  compat ib i l i ty  and p r o j e c t  guidance, 

Task 3 Media Inves t iga t ions  

Subtask 3.1 Argi l laceous Experiments 

Objective: To cha rac t e r i ze  t h e  response of Eleana a r g i l -  
l i t e  t o  t h e  thermal and s t r u c t u r a l  loadings imposed by 
t h e  emplacement of high-level waste s u f f i c i e n t l y  t o  permit 
a prel iminary assessment of t h e  s u i t a b i l i t y  of Eleana 
a r g i l l i t e  (or  any a r g i l l i t e )  f o r  i s o l a t i o n  of spent  f u e l  
o r  high-level  w a s t e  . 

Both f i e l d  and labora tory  ac t iv i t i e s  were conducted i n  t h i s  subtask 
during FY 1978. A near-surface Eleana a r g i l l i t e  f u l l - s c a l e  h e a t e r  test 
w a s  f i e l d e d  and operated f o r  approximately t h e  last  ha l f  of t he  year.  
The des ign  of t he  h e a t e r  test  w a s  i n i t i a t e d  during FY 1977, as w a s  s i t e  
s e l e c t i o n  and some prel iminary s i te  preparat ion.  
q u a r t e r  of FY 1978, s ca l ed  hea te r  tests w e r e  i n i t i a t e d  and completed. 
The d a t a  from these  tests agreed with p r e t e s t  modeling and supported t h e  
f e a s i b i l i t y  of a long-term, f u l l - s c a l e  h e a t e r  test. 

During the second 

Near-field thermal modeling of t h e  fu l l - s ca l e  hea te r  experiment w a s  
performed both before  and during t h e  test operat ion.  During i n i t i a l  
opera t ion  of t h e  f u l l - s c a l e  tes t ,  water en tered  t h e  hea te r  hole.- 
ca t ions  w e r e  made t o  measure and c o l l e c t  t h i s  water, and t h e  experiment 
w a s  r e s t a r t e d  i n  mid-May. F u l l  power, 3.8 kw, w a s  a t t a i n e d  in  e a r l y  
June. N o  w a t e r  has  appeared i n  t h e  h e a t e r  ho le  s ince  June, and temperature 
p r o f i l e  p r e d i c t i o n s  based on conductive hea t  t r a n s f e r  a long the  s t r i k e  
compare w e l l  wi th  t h e  i n  s i t u  f i e l d  data .  
c u r r e n t l y  an unresolved i ssue .  

Modifi- 

The source of the water is 

Laboratory measurements were made of thermal, mechanical, s o r p t i v e ,  and 
minera logica l  p r o p e r t i e s  of va r ious  a r g i l l i t e  samples. 
thermal and mechanical modeling w a s  done f o r  a hypo the t i ca l  r epos i to ry  
loca ted  i n  Eleana a r g i l l i t e  us ing  an assumed s t r a t ig raphy  and media 

Some preliminary 
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p r o p e r t i e s  measured i n  t h e  laboratory.  
c a n i s t e r  e f f e c t s  as w e l l  as f a r - f i e l d  thermal ( repos i tory  modeled as a 
t h i n  d i s k  smeared hea t  source) and mechanical response. 
thermal and l i n e a r  elastic stress ca lcu la t ions ,  no known near-canis ter  
o r  f a r - f i e l d  thermal o r  stress l i m i t s  w e r e  exceeded wi th  10-year-old 
high-level  o r  spent  f u e l  wastes emplaced a t  150 kw/acre a t  a depth of 600 
meters i n  t h e  assumed s t r a t ig raphy .  

This modeling included near- 

Based on these  

Subtask 3.2 Tuff Experiments 

Object ive:  
media f o r  nuc lear  waste i s o l a t i o n .  

To provide an  i n i t i a l  eva lua t ion  of t u f f s  as 

This  subtask i n i t i a l l y  concentrated on a l i t e r a t u r e  review and labora tory  
measurements of e x i s t i n g  core t o  d e f i n e  ranges f o r  t h e  mineralogical ,  
thermal, mechanical, and s o r p t i v e  p r o p e r t i e s  of t u f f s .  

The very good s o r p t i v e  p r o p e r t i e s  of t u f f  measured i n d i c a t e  t h a t  a 
r epos i to ry  loca ted  i n  a t u f f  s e t t i n g  could provide exce l l en t  mu l t ip l e  
b a r r i e r s  t o  rad ionucl ide  t r anspor t .  The thermal and mechanical d a t a ,  
combined wi th  prel iminary modeling, i nd ica t ed  t h a t ,  w i th  appropr ia te  
r epos i to ry  design, t u f f s  could d i s s i p a t e  t h e  hea t  produced by spent  f u e l  
o r  high-level  waste. 
combined wi th  d iscuss ions  of  t h e  o r i g i n s ,  occurrences,  and t y p i c a l  
geohydrologic s e t t i n g s  of t u f f ,  w e r e  presented t o  t h e  Nat ional  Academy 
o f  Sciences Committee on Radioactive Waste Management i n  September 1978. 
The p resen ta t ion  i d e n t i f i e d  favorable  a spec t s ,  unfavorable a spec t s ,  and 
unresolved i s s u e s  a s soc ia t ed  with t u f f s  and t h e i r  geohydrologic s e t t i n g  
i n  t h e  Basin and Range Province. 

The scoping d a t a  and conclusions drawn from them, 

Plans f o r  experiments designed t o  provide an understanding of t h e  major 
media-related unresolved i s sue ,  impact  of t h e  water conten t ,  were near ing 
completion by t h e  end of FY 1978. 

Subtask 3 . 3  G r a n i t i c  Experiments 

Object ive:  
C l i m a x  g r a n i t e ' s  response t o  thermal and s t r u c t u r a l  
loading.  

To provide a b a s i c  cha rac t e r i za t ion  of t h e  

Included i n  t h i s  subtask w a s  t h e  opera t ion  of an  at-depth h e a t e r  test 
designed and constructed i n  FY 1977, l abora to ry  s t u d i e s  of t h e  so rp t ion  
c h a r a c t e r i s t i c s  of  t h e  Climax g r a n i t e ,  and modeling f o r  t h e  i n i t i a l  
design of t h e  Spent Fuel  T e s t  (Task 7).  The hea te r  test w a s  designed t o  
measure t h e  bulk thermal conduct iv i ty  both p a r a l l e l  and perpendicular  t o  
t h e  p r i n c i p a l  l o c a l  f r a c t u r e s .  
thermal conduct iv i ty  of approximately 3 W/m-'K both p a r a l l e l  and perpen- 
d i c u l a r  t o  f r a c t u r e  d i r e c t i o n s .  
two hea te r s  used i n  t h i s  i n i t i a l  test ,  a l o c a l i z e d  hot  spot  requi red  
decreasing t h e  h e a t e r  power. 

Prel iminary r e s u l t s  i n d i c a t e  a n e t  

During opera t ion  of t h e  second of the 

The temperature rise w a s  accomplished by 
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excursions of both temperature and f l u i d  pressure  a t  0.5 meter from t h e  
h e a t e r  hole.  
f i r s t  hea t e r .  It is  hypothesized t h a t  t h e  l o c a l  temperature excursion 
w a s  caused by d r i l l i n g  d u s t  which accumulated around t h e  lower thermo- 
couple. 

This phenomenon d id  not occur during opera t ion  of t h e  

Af t e r  completion of t h e  thermal conduct iv i ty  tests, t h e  experimental 
s e t u p  w a s  used t o  measure t h e  g r a n i t e  mat r ix  permeabi l i ty  and i t s  vari- 
a t i o n  wi th  temperature. Prel iminary d a t a  a n a l y s i s  of t h i s  second phase 
of t h g  h e a t e r  tes t  i n d i c a t e s  a matrix permeabi l i ty  of 200 t o  600 p icodarc ies  
a t  32 C., decreasing t o  less than  20 p icodarc ies  a t  75 C. 

0 

Subtask 3 . 4  Alluvium S tud ie s  

Objective: 
w a s t e  i s o l a t i o n  p o t e n t i a l  of alluvium. 

To provide a prel iminary eva lua t ion  of t h e  

The occurrences;  geologic and hydrologic c h a r a c t e r i s t i c s ;  and thermal, 
mechanical, and minera logica l  p r o p e r t i e s  of alluvium-fil led v a l l e y s  
w i t h i n  t h e  NTS reg ion  w e r e  summarized i n  a d r a f t  r e p o r t  e n t i t l e d  "Pre l imi -  
nary  Evaluat ion of t h e  Radioact ive Waste I s o l a t i o n  P o t e n t i a l  of t h e  
Alluvium-Filled Val leys  of t h e  Great Basin." 
c a l c u l a t i o n s  presented i n  t h i s  d r a f t  r e p o r t ,  a l luvium appears t o  rank 
behind o t h e r  media ( f o r  high-level  w a s t e  i s o l a t i o n )  i n  a l l  p r o p e r t i e s  
examined except  rad ionucl ide  s o r p t i o n  p rope r t i e s .  It w a s  recommended 
t h a t  a l luvium be considered a secondary b a r r i e r  t o  rad ionucl ide  migrat ion 
f o r  a high-level  w a s t e  r epos i to ry .  
e f f o r t .  

Based on da ta  and thermal 

This  study concluded t h e  subtask 

Task 4 NTS Engineering and Technical  Support 

Objective: 
p r o j e c t  by t h e  NV prime A-E support con t r ac to r s  and t h e  NV 
prime ope ra t ing  con t r ac to r .  

To provide t e c h n i c a l  support  requirements of t h e  

This  t a s k  provided t e c h n i c a l  support (such as su r face  f a c i l i t y  engineer- 
i ng ,  d r i l l i n g  and mining c o s t  es t imat ing ,  aerial photographic services, 
co re  l i b r a r y ,  f i e l d  geology support ,  e t c . )  t o  t h e  p ro jec t .  FY 1978 
a c t i v i t i e s  of t h i s  t a s k  are i m p l i c i t l y  included i n  t h e  r e p o r t s  of a l l  
o t h e r  t a s k s  o r  subtasks.  

Task 5 Qual i ty  Assurance 

Objective: To develop and implement t h e  NTS Terminal Waste 
Storage  P r o j e c t  Qual i ty  Assurance Plan. 

The Qual i ty  Assurance Overview con t rac to r ,  r epor t ing  d i r e c t l y  t o  t h e  
P r o j e c t  Manager, provided guidance t o  a l l  p r o j e c t  p a r t i c i p a n t s  concerning 
q u a l i t y  assurance  po l i cy  and requirements f o r  t h e  NTS Terminal Waste 
Storage P r o j e c t .  Using t h i s  guidance, l a b o r a t o r i e s  and agencies  p a r t i c i -  
pa t ing  i n  t h e  p r o j e c t  have i n i t i a t e d  development of i n d i v i d u a l  Qual i ty  
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I .  

Assurance Plans u t i l i z i n g  t h e i r  own Qual i ty  Assurance organizat ions or 
appropr i a t e  subcontractors .  

The Q u a l i t y  Assurance Overview con t rac to r  a l s o  i n i t i a t e d  the  prepara t ion  
o f  t h e  o v e r a l l  NTS Terminal Waste Storage P ro jec t  Qual i ty  Assurance 
Plan. 
1979, and a u d i t s  w i l l  continue. 

This  o v e r a l l  Qual i ty  Assurance Plan w i l l  be completed during FY 

Task 6 Pro jec t  Management 

Objective: 
p r o j e c t  manager. 

To provide t echn ica l  management support  t o  t he  NV 

This  t a s k  provides  t echn ica l  guidance t o  t h e  NV P ro jec t  Manager, including 
p r o j e c t  planning, i n t e g r a t i o n  and eva lua t ion ,  and r e l a t e d  t echn ica l  and 
admin i s t r a t ive  support .  
Technical P ro jec t  Of f i ce r s ,  o the r  p ro jec t  p a r t i c i p a n t s ,  and the  NV 
Pro j e c t  Manager : 

The Technical Overview con t rac to r ,  working wi th  

-- Defined c r i t i c a l  i s s u e s  a s soc ia t ed  with eva lua t ing  t h e  waste i s o l a t i o n  
p o t e n t i a l  of t h e  NTS, formulated a conceptual plan t o  address  these  
i s s u e s ,  and prepared a formal p ro jec t  plan.  

-- Documented t h e  cr i ter ia  f o r  t he  recommendation t o  suspend explora t ion  
of t h e  c e n t r a l  block of Syncl ine Ridge. 

-- Presented t echn ica l  b r i e f i n g s  t o  r ep resen ta t ives  of DOE/HQ, NRC, 
t h e  S t a t e  of Nevada, and the A i r  Force. 

-- Working wi th  t u f f  p ro j ec t  p a r t i c i p a n t s ,  prepared and presented t o  
NAS an  eva lua t ion  of t u f f s  as d isposa l  media. 

Task 7 Spent Fuel  T e s t  

Objective: 
monitor,  and retrieve approximately 11 spent  f u e l  c a n i s t e r s .  

To emplace sa fe ly ,  s t o r e  f o r  a 3- t o  5-year per iod,  

This t a s k ,  i n i t i a t e d  a t  midyear, s t a r t e d  with a conceptual design of t he  
Spent Fuel  T e s t  planned f o r  t h e  Climax Stock. The test w a s  des2gned t o  
s imulate ,  w i th  supplementary h e a t e r s ,  an acce lera ted  thermal h i s t o r y  of 
a "module" of a spent  f u e l  r epos i to ry  i n  gran i te .  Data and models from 
Subtask 3.3 were used i n  t h i s  design process. 
t o  i n v e s t i g a t e  t h e  area planned f o r  t h e  test  w a s  conducted during the 
l a s t  q u a r t e r  of FY 1978. D r i l l i n g  of t h e  vertical access hole ,  which 
w i l l  be used t o  t r a n s f e r  spent  f u e l  t o  t h e  425 m level of t he  test  i n  
t h e  Climax Stock, w a s  a l s o  s t a r t e d .  
s h a f t  w a s  r e h a b i l i t a t e d  i n  prepara t ion  f o r  FY 1979 mining operat ions.  

Exploratory core  d r i l l i n g  

The e x i s t i n g  service and e n t r y  

Spent f u e l  c a n i s t e r  design, handl ing,  t r anspor t a t ion ,  t r a n s f e r  systems, 
d r i f t  design,  and ins t rumenta t ion  d e f i n i t i o n  comprised t h e  major engineer- 
i n g  e f f o r t s  conducted during FY 1978. 
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A draft of the "Technical Concept for Test of Geologic Storage of Spent 
Reactor Fuel in the Climax Stock, NTS" was issued at the end of the 
fiscal year. 
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