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GENERAL CONmPT OF A DUT UNREXXXJND SHOT 

RAINIER EVEIT - UPERATIOH PT3MBBOB 

I INTRODUCTION 

Following a suggestion 'c;y Criggs and Teller', the Universi ty  
of Cal i forn ia  Radia t ion  L a b r n t O r y  has 'been consider ing the feas- 
ib i l i ty  of t e s t i n g  devices by mans of  cozp le t e ly  contained under- 
ground explosions. 
the expense of weather d e l q s  makes such a b s t  method highly 
a t t r a c t i v e .  
hazard, depth of  burid, ground water c c L h d n a t i o n  and y i e l d  
determination $y shock growth measuremen+&, have been c a r r i e d  o u t  
by B. Sussholz 
conclusions, UCRL has included 8 deep mZerground (Rainier)  in 
the forthcoming Operation Plumbbob. F l s l l s  a r e  underuay f o r  a 
horimntal tunnel ta be driven i n b  the s i d e  of a hill i n  the 
Nevada Tes t  S i t e .  
o f  the tunnel where the  overburden is e x p c t e d  to be suff ic ient  to 
contain the explosion. 
for l a t e r ,  higher y i e l d  underground shoQ i f  the experience 
gained proves the  method f e a s i b l e .  
saving i n  dollars could be made i f  some of  the highly instrumented 
tover sho t s  can be replaced by an undergmund method of testing. 
Prel iminary estimates ind ica t e  t h a t  t h e  d i r e c t  coat per kiloton 
y i e l d  of  digging a tunnel is comparable b tha t  of erecting a 
tnwer. FoUnwlng the opera t ion ,  the c o s t s  o f  the u n d e r p u n d  
t e s t  v i l l  be eva lua ted  and compared w i t h  the coe t s  of conventional 
methods.. 

The p o s s i b i l i t y  of  eliminating f a l l o u t  and 

A preliminary study of suc l  questions as earthquake 

and G. T. Pslsor3. As a result of their favorable 

A l ov  y i e l d  bomb ViU be detonated at t he  end 

This shot is expected to be a precursor 

It appears t h a t  a a u b s t a n t l a l  

1. 

2. 

3. 

Deep Underground Tes t  Shots by D. T. Griggs and E. Teller 
UCFG-4659, .February 1956 

t 

Mem from B. Sussholz to G. W. Johnson 
Subject: UCRL Undergmund Explosion Program 
COT-5894 August 24, 1956 

Memorandum from G. T. Pel sor  to G. W. Johnson 
Subject: Underground T e s t  !i'unnel Design 
COT3963 
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I1 DATE - 
The planned readiness d a t e  for  the  underground nuclear h s t  is 

September 3 ,  1957. 

I11 DEVICe 

This choice vas based on the following considers- 
t i ona  : 

I-' 
2. To develop new d iap .os t i c  techniques, a device o f  .-- hound,  

and y i e l d  is needed. 

3* The dimensizw of the device  s h c a l d  b such t h a t  it can 
be easily rnaneuvereu i n  t h e  l i m i t e d  space of  a tunnel. 

IV PHYSICAL EWIRON?43NT 

A ,  Description of S i t e  

Fig. 1. shovs t ha  tunnel l o c a t i o n  a t  N.T.S. A v i e w  of the 
hill sec t ion  along the ixnnel d i r e c t i o n  i s  shown i n  Fig. 2. 
h i l l  is capped with 1GG-20O0 of  ryholite. 
f a i r l y  hmmgeaeoue formation of tuff (Oak Springs Formation) 
extending about 3500 f t .  to basement rock. 
tuff varies f r o m  1.6 to 1.9 gms/cm3. 
prope r t i e s  from the standpoint o f  t he  c o s t  of mining operations 
and the a w l i o r a t i o n  of the o f f - a i t e  earthquake hazard. 

The 
Beneath this l i e s  a 

The dens i ty  of the 
T h i s  mate r i a l  has exce l l en t  

8 .  Depth of Buriel 
2 Extensive s t u d i e s  have been c a r r i e d  out  by Sussholz and 

Pel& on the problem of  containment. As a result of their work, 
the cr i t ica l  depth corresponding to t h e  linit o f  c r a t e r  production 

ied nuc lear  explosion has  been estimated t o  be dc ( f t . )  = 
2,5 W 
depth of burial (db) hes been taken 8s'  

3 (lbs.). Due IB the p ioneer ing  nature of  Rainier the 
I 

for a Y 
- . 

* -  .. * - - -  rt ' . .  
I see Fig. 2. 

C. Tunnel Design 

The tunnel  was designed to sstisf'y tw c r i t e r i a :  (1) easy 
access to device a t  a l l  times, and (2) the tunnel should close off  

.*_ 
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c e a r  the poin t  o f  de tonar ion  TJ contain the rad ioac t ive  deb r i s ,  
Pe l so r3  has suggested a desi@ t h a t  appears to meet these  =quire- 
ments (Fig. 3 ) .  
the shock growth o u t  to 17 f t .  of  the Janglz ’J h o t ,  P e l s o 3  has 
c a r r i e d  o u t  d e t a i l e d  c a l c u l a t i o n s  t o  determine the c r i t i c a l  dimen- 
s i o n s  of t h i s  design.  The e x p c t e d  sequence o f  events i s  as 
f o l l o w :  After the de tona t ion ,  the shock front mopes out through 
the  rock and water. Even tue l ly ,  the shock breaks o u t  o f  the 
water tank and t akes  of f  down the tunnel.  Menwhile,  the shock 
f ron t  moving along the gznere i  d i r e c t i o n  o f  the 28 f t .  dimension 
pushes compressed rock i n t o  t h e  twine1 fonning a plug p r i o r  to 
the  a r r i v a l  of  the a i r  shock i n  the tunnel. The water tank thus 
serves to de lay  the a i r  shock i n  th tuml and results in a 
considerable  saving i n  t u m e l  Ie3g th .  
a medium f o r  shock t i m - o f - a r r i v a l  measurements. 

On the basis o f  the Cr ies  theow, uhich edicted 

It is a lso  to be used as 

V DIAGNOSTICS 

The feas ib i l i ty  of under,round +&sting hinges on the develop- 
meEt of y i e l d  determination methods of accuracy comparable ta p r e s - n t  
pconventional* methods. 
cu la ted  f’rom early shock grovth z e a s u r e w n t s  i n  air (fireball  
photogrsphy) o r  from radiocheuiical a n a l y s i s  o f  debr i s .  n e e  
rceasurements, i n  the usual sezse, cannot be performed underground. 
Preliminary s t u d i e s ,  hovever, inciica+A t h a t  these tu0 categories 
of measurements, s u i t a b l y  adapfxd t o  an underground environment, 
o f f e r  the bsst chance f o r  good y i e l d  measurements. Accordingly, 
the main diagnos t ic  e f f o r t  w i l l  go i n t o  measurements of these tuo 
classes of  phenomena. 

I n  air txl rs ts ,  f i e l d s  are ueually cal- 

The concept o f  this s h o t  e8 a d e w l o p e n t  of 8 new t e s t  

The var ious  d i agnos t i c  experiments ta 
technique has d ic t a t ed  the use of  a device the y i e l d  and& of 
which are w e l l  known. 
determine the y i e l d  can then be evaluated in  terms of e i t h e r  o r  
both of  the following viewpoints:  
y i e l d  from first p r i n c i p l e s  o r ,  (2) an empirical approach l a  uhich 
t h i s  sho t  muld be a nomal imt ion .  

(1) obtaining the absolute 

The Rainier d iagnos t ic  e x p r i m e n t s  t h a t  are currently being 
planned are described below: 

p r o j e c t  22,l - Radiochemistry - R .  H. Goeckermann - ‘CRL 

Griggs and Teller’ have siiggested that the  y i e l d  of an under- 
g r o m d  burst might be determined by p r f o m i n g  radiochemical 
ana lys i s  of core samples obta ined  by d r i l l i n g  into the  dis turbed 
region. 
proceed along conventional lines. The securing of the core 
samples i s  a spec ia l ized  problem and w i l l  be c a r r i e d  o u t  as 

The radiochemistry f o r  y i e ld  d e b m i n a t i o n  is expected to 
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T r o j e c t  26.1. 
temperature, r a d i o a c t i v i t y  ma perhaps pr ssure, presents  a major 
developmental problem. 
draw on technica l  assistencs fro5 the  dri l l ing  indus t ry  
experienced in the h m d l i s g  o f  rodioac t ivz  materials. 
a Radioactive Sampling Comittke has  beec formed. 
members of the committoe heve been appoizted by G. W. Johnson. 

Obtaiziag c3r? emples  f n z  a region of in tense  

To = e t  this, i t  appeared necessary to 
and ageccies 

Accordingly, 
The following 

&2!2 Q - p i z a t i o n  Qwci ty 

E,  B. Eckel USGS En e ring C eo l o  g i s  t 
U. P. Huleatt GSCS D r i U g  kchnlquea  
J, W. Landry 0PJ;L !bdic&ct ive  mteriels processing 
E ,  A. Parker uz H i n e r d  pmper t . i es  
R. G. Preston E CrL ~ m p a m  Officer ~ r o C r a m  ,26 
L. E.  Shaffer  L'c D r i E a g  techniques 
C. E. Violet  ULPL ShsiF--;an 

?'he scope of the c o m 9 - t b e ' ' s  w r k  c o n s i s t 2  o f  the  f o l l o u b g :  

1, To rscomenc! procedure3 and t o  sst up cr i ter ia  by which 
the d r i l l i n g  ui,ll 'ce c a r r i e d  O L ~  and the  samples secured. 

2. To supply the S C  with a list o f  o m  o r  more d r i U i n g  
companies th t  a re  willing and able to meet the challenge 
o f  this p r o j e c t  so t h a t  a c o n t r a s t  can be negotiated.  

3.  To work w i t h  represountatiwes o f  +he drill ing company 
se l ec t ed  i n  the  d e w l o p e n t  o f  special tools ,  remote 
equipment end o ther  specializec! hardware. 

To recormend a candidate  to be &?,Fointed a s  p r o j e c t  
o f f i c e r  of  P r o j e c t  26.1. 

4 .  

5. To give c a r e f u l  cons idera t ion  of  the hazards involved and 
to f o l l o u  the  design, testing, t r d  procurement of vhate-r 
shie ld ing  and decontamination equipment is necessary, 

To ect as  a tzchnical steering committee and advise the 
p r o j e c t  o f f i c e r  during the course of the planning s t ages  
end the a c t u a l  drilling. 

6 .  

?he minutes of ths first, second, pry? third meetings of t h e  
Commitbe have been p b l i s h e d  end distri'kutxd t o  the cognizant 
per tie s e 

Project 2 2 , l  - Nuclear Radiation X e ~ s m z e n t s  - .W.H.  McMaster/ 
W. W. Xnapp - UCFL 

T h i s  measurement is primarily a c!--Ck on the perfonnence of 
agrees  with the eqec ted  values, the yield the device. If the 
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w i l l  be know, 
no problem. 
t he re  it3 an abundance of sh ie ld ing  nvai leble .and the d r i l l i n g  of  
h r i z o n t a l  l i n e  of  s i g h t  holes i s  cheap. 

Tne measureuent o f  =z meerground appears t o  offer 
I n  f ac t ,  it i s  someufiet s i q l i f i e d  to the extent that  

W c t  22.4 - Technique DevEbpIEIlt Expr imenta  - E.A. Sol tys ik  - E;% 

For the R a i d e r  event,  these r c e a s m m n t s  a r e  of two types 
descr ibed below. 

(1) 

I t  has been proposed t h a t  the  dev ice  be ‘enclosed i n  a 
sphe r i ca l  shell of  aluminun wc t h a t  one u d l  of the chamber be 
a sphe r i ca l  s ec t ion  o f  a1unin.m. 
the shock growth i n  a ndi1.m the pro-perties of which are fairly 
L.VU k~ovn. 
the  s9hel.e m d  w a l l  m i g h t  be b r o u g h t  i n  BS shorn i n  Fig. 3. 
TLight signals produced by .tihe a r r i v a l  o f  the  shock front will b 
r e f l ec t ed  by 8 mirror  system a t ’ t h e  f e r  end Fig-  3 and w i l l  be 
detected by photodiodes st a location y e t  to bz determined. It 
is  estimated t h a t  12-l6 U g h 5  pipes ers oeeded to carry out th 
exps r imnt .  
c t l r rent ly  being studied by V. H, G r a s b r e r ,  F. L.  Adelman, end 
E ,  A. Soltysik.  

Shock grovth measmernents i n  d d n u m .  . 
The o”,;’sctive here  is  t o e a s w e  

Evacusted p i p e s  t e r m i m t i n g  e t  various depths  i n  

The d e t e i l s  o f  t h e  desigr. o f  t h i s  experiment are 

(2) Shock growth in rock. 

Soltysik has suggested the f o l h v i c g  experiment. If an array 
of m e t a l  m.3 are embddsd in the rock al igned i n  a r a d i a l  d i r e c t i o n  
such that the nea r  ends termicate st n r i o u s  r a d i a l  d i s tances ,  
then the shock front movbg through the rock would shock each rod 
a t  a time corresponding tn the r a d i a l  distances. The ebck  i n  
the rods uould t r ave l  somewhat faster and independent of the 
shock i n  the rock. me pressure pulses in the rods vould be 
converted into electrical  signals .!q 
diaplayed on scopes. 
shock tim-of-arrival i n  the rock. The feas ib i l i ty  of this 
experbent  is  c u r r e n t l y  being studie:l  b3 E. A. Sol tys ik .  

means of  t ransducers  and 
This s y s t e m  i d  J. aeans of measuring the 

Propram 25 - Shock Growth Xeesurersinta, Onderground Shot - 
F. B. Porze l  - h o u r  Research Foundetion. 

ProjecG 25.1 - Hydrodynamic Yield Mees\s..ements 

Upon a reques t  of UCRL, F, 3. P o r z s l  of A m u r  Research 
Foundation has proposed an e x p e r i m n t  tc measure the  shock growth 
i n  the rock and water gate. The techniques ou t l in sd  In the  pro- 
posal foUou closely those used i n  the AF3 Wigwam blast measm-  
ment8. (UT-1034) 
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Fol loving  the  rrc~Xi.,>ZcdatioRS o f  the A R F  proposal ,  we h Q w  
t e n t a t i v e l y  located tkrae hor izonta l  h o l e s  as shown i n  Fig. 3. 
TLQ of these a re  f o r  s f r i n g s  o f  b l a s t  sr;i*.ehes and the  third i s  
f o r  doppler cable.  
switches In the water tank. 

In eddi t ion ,  there w i l l  ?E a s t r i n g  o f  

These ~~!easurements mnjr af ford  a better measure of the H e l d  
than those in  rock. To l ean .  s o w t h i n g  a b u t  the c losure  behsvicr 
of the tunnel ,  measure l ren~s  o f  the  a i r  s3ock in the tunnel between 
the water gate azd the plug and a l so  be,pnd the  plug vi11 be made. 
ARF has been asked. tn p-cjvide +Le former, a d  ERDL will pmvide 
the l a t t e r .  
wal ls  of the  tunne l  a t  the 
to i nd ica t e  the b g i r a i n g  a..d completion of the plugging ac t ion .  .- 

Sandis Co;.-mrat.ion has been asked b insirument bt!! 
point e-xpected to plug, the instruments 

P roa rm 26 - E f f e c t s  o f  'u'lidergmunc! Shot  - R.  C. Preston - UCRL 

The p ro jec t s  i n  t h i s  -,rogran have k e n  plenned with four 
pr inc ipa l  ob jec t ives  i n  m i r d :  

a. 
containment o f  l a rger  detor.ations i n  the same o r  other geological 
f o m t i o n s .  

To furn ish  information required for planning the safe 

b. 
nuclear  weapons agair.3+, urderground t a r g e t s  or os d e m l i t i o n  
explosives  . 

c. 
regarding the  e f f e c t s  o f  k s t i n g  of  nuc lea r  mapons detonated 
deep underground. 

To furn lsh  information required for e f f e c t i v e  us8 of  

To furnish i n f o m a t i o n  required for reassur ing  the public 

d.  To obtain s m p l e s  o f  occluded r ad ioac t ive  d e b r i s  f o r  a 
radiochemical y i e l d  de'temination. 

Additional minor ob jec t ives  of t h i s  program a r e  l i s t e d  as 
follows: 

a. To ob*vain s m p l e s  f o r  s tud ie s  of geophysical s ignif icance.  

b. To furn ish  i n f o m a t i o r  f o r  e s t ima t ion  of the detonation 
energy couples i n t o  seismic waves f o r  use i n  se i snv log ica l  cali-  
bra t ions  and o t h e r  geophysical i nves t iga t ions .  

c. To obtain samples of  occluded r ad ioac t ive  d e b r i s  f o r  
analysis by c o l l a b r a t o r s  i n  P r o j e c t  MICE. 

P r o j e c t  work under Pm..;ram 26 has been divided up, ten4.+ 
tively, as foUouar 
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P r o j e c t  26.1 - Core S a p l i n g  e- L. E .  S h a f f e r  - UG"L4 

T h i s  p r o j e c t ,  to be accomplished b3 TCRL, with con t r ac to r  
a s s i s t a n c e ,  provides f o r  a l l  a c t i v i t i e s  l s c i d e n t e l  to obtaining 
r ad ioac t ive  samples from t h e  c a v i t y  a f t e r  d e b n a t i o n  and f o r  
drilling a c t i v i t i e s  both for emplacemnt  o f  Ins t ruments  and for 
mapping the 2one disturbed by the de tonz t lon .  

P r o j e c t  26-2 - Ceophyaicol ?-!ee,Puements - Unknown - USGS 
T h i s  p r o j e c t ,  to ke rccercplished bj' 7SC4, provides f o r  map- 

ping the zone d is turbed  by Lae detonfi t ior ,  for appropriate physical  
and chemicnl tests of core s ~ a p l e s :  f o r  determining the penet ra t ion  
of rad ioec t ive  products ?cd f o r  s t u d i e s  o f  s p e c i f i c  geophysical 
s ign i f i cance .  

P r o j e c t  26.3 - Temperaturo a n i  S t a t i c  Pressure Measurementk 

This p r o j e c t ?  to be ecconplished lq- SRD, provides f o r  ~liszsire-  
ments of temperatures i n  aGd =ear the cti;-lty a s  a f'unctioa o f  time 
a f t e r  t he  de tona t ion  and for detexminicg the  s t a t i c  pressure 
w i t h i n  t h e  c a v i t y  following ds'.onation p r i o r  to penet ra t ion  by 
sampling e q u i p n t .  

These f ive  p r o j e c t s  =presen t  an i s t e g r a t e d  effort to study t h e  
e a r t h  motion2 r e s u l t i n g  from the  de tona t ion  a t  l o c a t i o n s  betwen 
minimum d i s t a n c e s  f o r  s u r v i v s l  of i n s t m n t s  and d i s t ances  &ere 
t h e  predominate ftffect is s5iSmlc. 
measurements wiL be accomplished, by SC, SFU and ERDL (under 
P r o j e c t s  26.4a5 26.4b -and 26.e) on the basis of  pooling the  
inatrurceat c a p a b i l i t i e s  of t h e  t h r e e  agencies.  
displacement measurements i n  the s t r o n g  seismic region ( l e s s  
than 2 miles from GZ) and on t h e  a l luv ia l  f i l l  of  Yucca F l a t  
w i l l  be accomplished by the USC & GS (u ide r  P r o j e c t  26.4d). 
Examination and documentation a s  well as a portion of the  t r a n s i e n t  
meaaurementa, a s  just noted, of the physical  e f f e c t s  of the 
detonat ion  vill be accomplished by ERDL (under P r o j e c t  26.M). 
Fina l ly ,  t i ned  t echn ica l  photography of e a r t h  sur face  d i s t u r b a x e s  
W i l l  be accomplished by E&&' 

A c c e h r a t i o n  and s t r a in  

Accelerat ion and 

:under P m j e c t  2 6 . u ) .  

P r o j e c t  26.5 - On-Site Seismic Measurersn+ta 

This p r o j e c t ,  to be accomplished by the  USGS, provides for  
on-site aei8mic measurewnts c o m n c i n g  a few miles f r o m  GZ and 
extending throughout t he  test a rea  t o  include l o c a t i o n s  of geo- 
physical signlf icanco and of interest f r o m  the s tandpoin t  o f  
s a f e t y .  
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The program a s  out l ined  e r v i s i o n s  the development of s u f f i c i e n t  
data on ear th motion (1 , e G  acce le ra t ion ,  s tra in  and displaceolent 
i n  the medium and on the sur face  and s e i d c  disturbances on the 
su r face )  tx permit e x ~ r e p I . s t i o n  of the test r e s u l t s  to nuclear  
detonations of other yields under  d i f f e r e n t  t e s t  o r  employment 
conditions.  

Pronam 27 - Contained Nucleer Detonation as a Research Tool - UCRL 

Pro jec t  27.1 - Diemond Frodzc t ion  - W. 1. L i n l o r  - UCRL 
The possibility o f  pro?-Jcing d i a m r A s  f r o m  graphite expoted 

to a contained n?rclear di'tmetion has  beon advanced. 
provides for a t t a i n i n g  the  requi red  high temperatures i n  the 
graph i t e  sample by inccq-o ra t ing  b r o n  i n  mme fashion with the 
graphi te  80 a s  t o  der ivs  k a t  fmn the  cextmn capture process.  
A t  the same time, t h e  high presstires r e q i i r e d  for s t a b i l i z i n g  t he  
diamond phase of carbon t:ould be available within the  m o m  housing 
the davice s h o r t l y  af-kr ce to t a t ion .  

The suggestion 

W. I. Linlor is proseat1.y i c r e s t i g e t i n g  the f e a s i b i l i t y  of 
the suggested method f o r  e iemnd production. 
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Appendix A - Hydronuclear and One-Point Sa fe ty  Tests. 

A problem c l o s e l y  r e l a t e d  to the Rain ier  concept i s  that  o f  
carrying o u t  one-point s a f e t y  tests u n d e r p u n d .  
here  of  containing t h e  r a d i o a c t i v e  d e b r i s  i s  obvlous. 
possible  t h a t  the r e c o v g r y  o f  the  SF mate r i a l  by some kind of  
mining operat ion may k feasible .  

The advantage 
I t  i s  also 

‘JCRL i s  
i n  Operation 

\ 
I 

\ 

shots. This 

c u r r e n t l y  planning to shoot tuo devices o f  t h i s  type 
P l m t b b ,  - 

Fig. A S ~ G S  tti: p r e s e n t  t m e l  design f o r  these 
tuncz l  wiil lx loca ted  near the  Rainier tunnel. 

The upper limit on t h e  y i e ld  i s  1 ton. 
i s  again token to te 2 s dF. 
The length o f  the tu-Ln>;-l ~ ~ 1 1  b adjus ted  to t h i s  overburden. 
There v i l l  be m ad2itlc:ie. l  tunriel dug neerby similar t o  t h a t  
shown i n  Fig. 1. This i s  ava i l ab le  f o r  the second s h o t  if 
necessary o r  f o r  use is 2 fu tu re  test s e r i e s .  

The overburden c r i t e r i o n  
Taking a f i e l d  o f  1 tan, db=65 f t .  

I t  is poss ib le  t h z t  these shots may be u s e f u l  to the dr i1l i r .g  
contractor to test the  sFecial  equ ipmnt  designed to accomplish 
the rad ioac t ive  core s a p l i n g .  

. .. 

.._. 
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In addi t ion  t o  the on-site m e a s u r e E n b  which 1.411 be ca r r i ed  
o u t  a s  Pro jec ts  26.2 and 26.5 the USCS is undertaking the following 
work associated v i t h  Rainier.  

(1) F e a s i b i l i t y  St.ldy for AEC. 

The USCS, under a c o n t r e c t  u i t h  tbe  AEC, is cur ren t ly  car ry ing  
o u t  a f e a s i b i l i t y  s t u d y  znd a? a s s o c i a b d  test program with the 
following primary o b j e c t i ? q s  i n  mind: 

(I) 
to a i d  i n  the s e l e c t i o s  of a site for  the Rainier  tunnel. , 

Geological essessmr-t of the  underground area  (Area 12) 

(2) 
explosives (HE) of  h o r n  yield, mci the sca l ing  thereof.  

Detennhat ion  o f  safe mver  f o r  complete containment of 

(3) 
and f rac tur iog  ~f t h e  ,-cck, 

Determination oi" tihe degree and extent of compression 

(1;) 
Rainier  event.  

Pred ic t ion  of the  expected s e i d c  d e a l s  f r o m  the 

( 5 )  Predic t ion  o f  t h e  hazhrd of ground water contamination, 

With regard %o (2) gncl ( 3 ) r  the  USGS is carrying o u t  a series 
of 'XE t e s t s  including a lO-ton arid H 50-ton shot a t  the 17-12 
Lunnel. 
detonated i n  d r i l l e d  holes i n  the t u f f  and basement rock. 

In  addi t ion  t here  till be a series of smaller charges 

The lO-ton sho t  vxs fired Feb. 21  aad the seismic m d  o+kier 
measurements are currently bei evalusted.  The 50-bn shot vi11 
include about 300 curies of LeEo and a highly odoriferous gas to 
aid in evalua t ing  the f r a c t u r i n g  mechanim. 

With regard to ( 4 )  and ( 5 ) ,  the  AEC has inv i ted  a number of 
seismologis ts  and ground water experts tc, make an independent 
evaluat ion of these problem a d  of t h e  USCS f e a s i b i l i t y  study. 

(2) Off-Si te  Measurements 

The USGS w i l l  record all t e s t s  i n  the s e r i e s  t o  determine 
whether ground motions are s u f f i c i e n t  to cause damage at repre- 
sen ta t ive  d is tances .  
a r e  (1) to  advlse  the ASC on t h e  p robcb i l i t y  of  Rain ier  t r i gge r ing  
an earthquake (2) and i f  an earthquake does occur, to de te rmhe  
whether it was n a t u r a l  o r  causzd by Rainier .  

The primary ob jec t ives  f o r  these measurements 

Accordingly, the  USGS will operate  a b u t  20 seismic s t s t i o n s  
during Plumbbob and coordinate the  operat ion of s t a t i o n s  of other 
agencies i n  the area of  i n t e r e s t .  
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Appendlx C - R a d S a f e  Froctdtu-e.3 

Due to the  p ioneer ing  c a t u r e  of the  Rainier tes t ing  technique 
and also the p robab i l i t y  t h a t  t he re  Vi11 be cracks or fissures 
avai lable  to provide paths  for a f rac t ion  of  the f i s s i o n  products 
to escape into the sLms$?errs, it appears advisab;.4 to set up a 
procedure for  monitoring the z e s a  after the  shot.  
there will be a n * u t e r  of detectors placed i n  the  tunnel to mnitor 
remtely the r a d i o e z t i v i t y  a t  verious l oca t ions  a f t e r  the shot. 

In addition 

. 


