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SECTION I 

SUMMARY 

\ 

SCOPE 

T h i s  environmental statement has been pirepared by the  Energy Research and Development A d m i n i s t r a t i o n  

(ERDA) i n  accordance w i th  t h e  requirements o f  T i t l e  10, P a r t  711, o f  t h e  Code of Federal Regulat ions 

which prescr ibes  the  procedures t o  be fo l lowed f o r  implementat ion o f  the  Nat iona l  Environmental 

P o l i c y  A c t  o f  1969. 

The T r e a t y  on t h e  L i m i t a t i o n  o f  Underground Nuclear Weapon Tests, commonly known as the  Threshold 

T e s t  Ban Treaty ,  and i t s  companion Trea ty  on Underground Nuclear Explosions f o r  Peaceful Purposes 

have been s igned and in t roduced t o  the  U.S. Senate f o r  r a t i f i c a t i o n .  

underground nuc lear  t e s t s  t o  150 KT. 

S ta tes  has announced i t s  i n t e n t i o n  t o  ab ide by t h e  y i e l d  l i m i t s  o f  the  t r e a t i e s .  

c a p a b i l i t y  t o  conduct l a r g e r  nuc lear  t e s t s  a t  the  Nevada Test  S i t e  (NTS) remains unchanged. 

These t r e a t i e s  l i m i t  i n d i v i d u a l  

I n  t h e  i n t e r i m ,  pending t h e i r  e n t r y  i n t o  fo rce ,  the  U n i t e d  

However, the 

As has been done i n  t h e  p r e p a r a t i o n  o f  environmental statements i n  the  pas t  f o r  the  t e s t i n g  

a c t i v i t i e s  a t  t h e  Nevada Test  S i t e  (References 1, 2, 3, and 4 ) ,  t h i s  environmental statement 

considers underground nuc lear  detonat ions w i t h  y i e l d s  of one megaton o r  less ,  a long w i t h  t h e  

prepara t ions  necessary f o r  such detonat ions.  The t e s t i n g  a c t i v i t i e s  considered a l s o  i n c l u d e  

o t h e r  c o n t i n u i n g  and i n t e r m i t t e n t  a c t i v i t i e s ,  b o t h  nuc lear  and nonnuclear, which can b e s t  be 

conducted i n  t h e  remote and c o n t r o l l e d  area o f  t h e  Nevada Test  S i te .  

S p e c i f i c a l l y ,  t h i s  environmental statement does’ not i nc lude cons idera t ion  o f :  

Nuclear  detonat ions f o r  excavat ion purposes, 

Underground nuc lear  detonat ions p lann 

Nuclear  detonat ions conducted away from t h e  Nevada Test  S i te .  

one megaton i n  y i e l d ,  o r  

Tests i n  these th ree  ca tegor ies  will be covered by separate environmental impact  assessments or 

statements i f  and when such a c t i v i t i e s  a r e  contemplated. 
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I n  a d d i t i o n ,  geo log ic  format ions a t  t h e  Nevada Test  S i t e  a r e  be ing s t u d i e d  f o r  p o s s i b l e  use i n  

t h e  ERDA program formanagement o f  commercial ly generated h i g h - l e v e l  r a d i o a c t i v e  wastes. 

t h e  Nevada Tes t  S i t e  i s  se lec ted  as a s to rage s i t e ,  a separate s i t e - s p e c i f i c  environmental 

statement w i l l  be prepared f o r  t h a t  a c t i v i t y .  

If 

The ongoing a c t i v i t i e s  as descr ibed i n  t h i s  statement a r e  q u i t e  s i m i l a r  t o  those descr ibed i n  

p a s t  environmental statements, and i t  i s  n o t  expected t h a t  t h e  f u t u r e  a c t i v i t i e s  a t  the  Nevada 

T e s t  S i t e  w i l l  d i f f e r  s u b s t a n t i a l l y  i n  na ture  o r  degree. 

in tended t o  p r o v i d e  f o r  t h e  c o n t i n u a t i o n  o f  these a c t i v i t i e s  i n  f u t u r e  years u n t i l  there  i s  some 

s i g n i f i c a n t  change i n  t h e  charac ter  o f  the  planned programs o r  some s i g n i f i c a n t  change i n  the  

This  environmental statement i s  

'understanding o f  t h e  environmental e f f e c t s  which a r e  expected. 

B. BRIEF DESCRIPTION OF THE CONTINUING NTS TESTING PROGRAM 

Nat iona l  p o l i c y  suppor ts  a v igorous nuc lear  weapons research and development program as p a r t  o f  the  

n a t i o n a l  defense posture. 

Atmosphere, i n  Outer Space and Underwater, known as t h e  L i m i t e d  Tes t  Ban Treaty ,  i n  1963, t h e  Atomic 

Energy Commission conducted a c o n t i n u i n g  program o f  underground n u c l e a r  t e s t i n g  a t  t h e  Nevada 

Tes t  S i t e ,  a s i t e  dedicated t o  t h i s  purpose. 

Energy Research and Development A d m i n i s t r a t i o n *  became respons ib le  f o r  c a r r y i n g  o u t  t h i s  research 

and development on t h e  bas is  o f  nuc lear  weapons requirements developed by the  Department o f  Defense. 

Nuclear  weapon t e s t i n g  i s  planned t o  cont inue a t  t h e  Nevada Test  S i t e  as a v i t a l  p a r t  o f  t h i s  research 

and development program, u n t i l  t h e  U.S. goal o f  an i n t e r n a t i o n a l  agreement f o r  d iscont inuance o f  

t e s t  explos ions i s  achieved. 

t h e  Los Alamos S c i e n t i f i c  Laboratory ,  and the  Sandia Labora tor ies  i n  t h e  development o f  nuc lear  

weapons i n  response t o  Department of Defense requirements and t h e  development by ERDA o f  nuc lear  

exp los ives  f o r  peacefu l  a p p l i c a t i o n s .  

t e s t i n g  o f  weapons e f f e c t s .  

Since t h e  s i g n i n g  o f  t h e  Trea ty  Banning Nuclear Weapon Tests  i n  the  

Under the  Energy Reorganizat ion A c t  o f  1974, the  

These t e s t s ,  o r  experiments, suppor t  the  Lawrence Livermore Laboratory ,  

Test  s i t e  a c t i v i t i e s  a l s o  suppor t  the  Department o f  Defense 

* 
References t o  ERDA throughout  t h i s  document a l s o  imp ly  t h e  Atomic Energy Commission (AEC)  f o r  
a c t i o n s  p r i o r  t o  January 20, 1975. 
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As o f  January 1, 1977, t h e r e  have been 289 announced underground nuc lear  de tonat ions  a t  t h e  

Nevada Tes t  S i t e  s ince  t h e  s i g n i n g  i n  August 1963 o f  the  L i m i t e d  Test  Ban Treaty .  

a l l  o f  t h e  t e s t s  conducted a t  the  NTS d u r i n g  t h i s  t ime p e r i o d  have been announced.) 

expected t h a t  t h e  underground nuc lear  t e s t i n g  program w i l l  con t inue a t  e s s e n t i a l l y  t h i s  same 

pace. 

number of underground nuc lear  t e s t s  which a r e  conducted each f i s c a l  year .  

(Note: Not 

I t  i s  

I t  i s  a n t i c i p a t e d  t h a t  t h e  Threshold Test  Ban Treaty  w i l l  n o t  m a t e r i a l l y  i n f l u e n c e  t h e  

The Nevada Tes t  S i t e  Containment Eva lua t ion  Panel (CEP) w i l l  con t inue t o  rev iew each proposed 

t e s t  before emplacement o f  the  device. 

exper ience i n  nuc lear  t e s t i n g .  Members o f  the  CEP a r e  f u r n i s h e d  by the  Los Alamos S c i e n t i f i c  

Laboratory ,  Lawrence Livermore Laboratory, Department o f  Defense, U.S. Geologica l  Survey, and 

The CEP i s  composed o f  i n d i v i d u a l s  w i t h  ex tens ive  

Sandia Labora tor ies .  

proceedings o f  the  CEP. 

r a d i o n u c l i d e s  t o  t h e  atmosphere d u r i n g  o r  a f t e r  t h e  de tonat ion .  

y i e l d ,  t h e  depth of  b u r i a l  , the  geology, the  hydro logy,  the  geo log ic  medium p r o p e r t i e s ,  the  l o c a t i o n  

of t h e  emplacement s i t e  ( i n c l u d i n g  the  p r o x i m i t y  t o  and the  success o f  prev ious t e s t  l o c a t i o n s ) ,  

t h e  phenomenology, the  c l o s u r e  systems, the  stemming design, and t h e  d r i l l i n g  and c o n s t r u c t i o n  

h i s t o r y .  

d i s c o n t i n u i t i e s  i n  the  medium o r  o v e r l y i n g  rock  which could compromise containment o f  t h e  r a d i o -  

a c t i v e  m a t e r i a l s  underground. 

Independent consu l tan ts  i n  hydro logy and phenomenology a l s o  p a r t i c i p a t e  i n  

The CEP examines each f a c t o r  which may c o n t r i b u t e  t o  unwanted escape o f  

Such rev iews cons ider  the  dev ice  

Th is  rev iew i s  done t o  de tec t ,  where poss ib le ,  man-made openings, n a t u r a l  weaknesses, or 

Since t e s t s  a r e  conducted i n  a nonhomogeneous medium and i n v o l v e  complex phenomenoloyy, t h e r e  i s  

no way of p r o v i d i n g  abso lu te  assurance t h a t  no r a d i o a c t i v i t y  w i l l  be re leased t o  t h e  atmosphere. 

The chance o f  t h e r e  being any s u b s t a n t i a l  r a d i o a c t i v e  r e l e a s e  i s  very  small  as has been demonstrated 

by r e c e n t  experience. Even so, a c t i o n s  w i l l  be planned on each t e s t  t o  p r o t e c t  workers and t h e  

p u b l i c  i n  case any re lease does occur. 

The Tes t  C o n t r o l l e r ,  des ignated by the  Manager of t h e  Nevada Operations Of f ice,  w i l l  con t inue t o  

u t i l i z e  t h e  Test  C o n t r o l l e r ' s  Advisory Piinel made up o f  s p e c i a l i s t s  i n  nucl'ear weapons t e s t i n g ,  

meteorology, r a d i a t i o n  medicine, and b i o l o g i c a l  e f f e c t s ,  a long w i t h  containment and o t h e r  



1-4 

1. SUMMARY (Cont.) 

spec ia l i s t s  as necessary, to  provide advice about onsi te  or o f f s i t e  e f fec ts  which might be postulated 

t o  a r i s e  from each t e s t .  The Advisory Panel always meets the day before the planned detonation 

t o  review in detai l  the conditions of readiness and the preparations for  onsi te  and o f f s i t e  safety 

and population control.  

for  each t e s t  and continues in session unt i l  a f t e r  completion of the t e s t .  

hypothesized for  each t e s t  which u t i l i ze s  a model based upon a well-documented dynamic venting of 

radioactive material from the t e s t  cavity.  I f ,  under these assumed conditions, the meteorological 

parameters a re  such tha t  i t  appears some population segment could be exposed t o  radiation exceeding 

the guidelines approved for  underground nuclear t e s t  operations, the t e s t  i s  delayed until acceptable 

meteorological conditions prevail .  

The Advisory Panel meets again a few hours prior t o  the detonation time 

A s i tuat ion i s  

Closed areas will continue t o  be designated on the NTS fo r  each nuclear t e s t  from which a l l  

 personnel will be excluded except those few tes t - re la ted  personnel spec i f ica l ly  authorized and 

assigned t o  manned s ta t ions  by the Test Controller.  

As a safety precaution, mobile radiation monitors will continue t o  be deployed o f f s i t e  in those 

areas predicted t o  be downwind from the nuclear detonation in the unlikely event t h a t  radioact ivi ty  

does escape. 

Aerial surveil lance will  continue t o  be exercised above the t e s t  s i t e  t o  track any radioactive clouds. 

These monitors wil l  continue t o  be prepared t o  take protective action i f  needed. 

As has been the case i n  previous years,  the a c t i v i t i e s  a t  the Nevada Test S i t e  will continue t o  

include a variety of both nuclear and nonnuclear projects and experiments wherein the ERDA 

laborator ies  and ERDA contractors ,  as well as other government organizations and  t he i r  contractors,  

take advantage o f  the f a c i l i t i e s  avai lable ,  the climate,  the remoteness, and the controlled access 

of the Nevada Test Si te .  I t  i s  expected these will  include: 

c 
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1 .  

2 .  

3 .  

4. 

5. 

6. 

7 .  

, 8- 

9. 

High-explosi ve t e s t s  (chemical explosi ves , nonnuclear 

and others .  

The Cane Springs Test Range continues t o  be used as  a 

radiat ion detection systems. 

by the Department o f  Defense 

cal ibrat ion range f o r  experimental 

Controlled releases of radionuclides will  continue t o  be a necessary par t  o f  the 

experimental programs conaucteti a t  the ERDA farm on NTS by the Environmental Protection 

Agency. 

The prompt c r i t i c a l  nuclear reactor operated by the L L L  ( the "Super Kukla" reactor)  will  

continue t o  be used periodically f o r  i r radiat ing materials and weapons components with 

short  bursts of neutrons. 

An  exercise t o  t e s t  the national capabi l i ty  t o  respond t o  a nuclear accident. 

The use of lasers  will continue a t  the NTS primarily as  a construction tool and 

par t icular ly  for  alignment purposes. 

l asers  will  a l so  be conducted. 

NASA and LASL will  continue t o  plan f o r  t e s t s  of a uranium hexafluoride gas core reactor ,  

probably contained within the Reactor Maintenance, Assembly and Disassembly (R-MAD) 

f a c i l i t y  in  Area 25, formerly known as  the Nuclear Rocket Development Station (NRDS). 

Experiments pointed toward the retr ievable  storage of commercial radioactive wastes deep 

underground in specif ic  geological media will  continue. These experiments a re  not t o  be 

confused with the actual storage of commercial high-level radioactive wastes a t  a desig- 

nated f a c i l i t y .  

Experiments leading toward the demonstration of the surface or near surface retr ievable  

storage of unreprocessed spent fuel assemblies will  be i n i t i a t e d  i n  FY 1978. I n i t i a l  

demonstration of the storage of a small number of actual fuel assemblies will  begin 

during the l a t t e r  par t  of FY 1978-. 

expanded t o  a prototype f a c i l i t y  containing some 100 t o  200 fuel assemblies i n  1981, 

i f  the e a r l i e r  demonstration program i s  successful.  

I t  i s  expected t h a t  other a c t i v i t i e s  involving 

These experiments, R and D i n  nature, could be 
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10. ERDA's D i v i s i o n  o f  Biomedical and Environmental Research sponsors a CETO o r g a n i z a t i o n  

(acronym f o r  C i v i l  E f f e c t s  Test  Organ iza t ion)  on t h e  Nevada Test  S i t e .  I n d i v i d u a l -  and 

team-sponsored i n v e s t i g a t o r s ,  p r i m a r i l y  f rom a number o f  u n i v e r s i t i e s ,  have e s t a b l i s h e d  

over  a hundred research areas s c a t t e r e d  over the  Nevada Test  S i t e  i n  the  pas t  15 years.  

Eco log ica l  s t u d i e s  o f  the  ind igenous p l a n t  and animal l i f e  a r e  conducted i n  these areas 

under bo th  r a d i a t i o n  and nonrad ia t ion  c o n d i t i o n s .  These s t u d i e s  w i l l  cont inue.  

The s ize ,  c l imate ,  and remoteness o f  t h e  c o n t r o l l e d  areas o f  the  Nevada Test  S i t e  and t h e  N e l l i s  

A i r  Force Range, p l u s  t h e  presence o f  suppor t  o rgan iza t ions ,  appeal t o  a number o f  managers con- 

d u c t i n g  programs through t h e  government. From t ime t o  t ime, o rgan iza t ions  i n v e s t i g a t e  t h e  s u i t a b i l i t y  

o f  the  Nevada Test  S i t e  f o r  o t h e r  se lec ted  a c t i v i t i e s .  For instance,  ERDA p r e s e n t l y  i s  i n v e s t i -  

g a t i n g  the  s u i t a b i l i t y  o f  t h e  Nevada Test  S i t e  f o r  the  i n t e r i m  s to rage o f  h i g h - l e v e l  commercial 

r a d i o a c t i v e  waste. Th is  s u b j e c t  i s  discussed b r i e f l y  i n  Sec t ion  111. 

C. PROBABLE ENVIRONMENTAL IMPACTS AND EFFECTS 

The probable impact on t h e  environment due t o  cont inued underground nuc lear  t e s t i n g  a t  t h e  NTS 

w i l l  be smal l  i n  comparison w i t h  t h e  impacts o f  e a r l i e r  t e s t i n g  i n  the  atmosphere. Th is  statement 

i s  based, i n  p a r t ,  upon t h e  experience gained f rom underground nuc lear  t e s t s  executed be fore  and 

s i n c e  t h e  s i g n i n g  o f  the  L i m i t e d  Tes t  Ban Treaty  i n  1963. 

A l a r g e  amount o f  r a d i o a c t i v e  m a t e r i a l  w i l l  con t inue t o  be c rea ted  i n  t h e  underground c a v i t i e s  

formed by the  nuc lear  detonat ions.  

as a r e s u l t ,  a subsidence c r a t e r  forms on t h e  surface above the  de tonat ion  p o i n t .  Crack ing o f  t h e  

ground sur face  w i l l  a l s o  r e s u l t ,  p a r t i c u l a r l y  i n  and around t h e  subsidence c r a t e r .  I n  t h e  past ,  

smal l  displacements have occurred a long zones o f  weakness i n  t h e  rock  ( f a u l t s )  r e s u l t i n g  i n  v i s i b l e  

s teps a t  the  sur face.  

experienced 0.46 meters (18 inches)  o f  d i f f e r e n t i a l  v e r t i c a l  displacement a long w i t h  some smal le r  

h o r i z o n t a l  displacement a t  t h e  sur face  s ince  1973. Mot ion  a t  depth i s  unknown, but  i s  expected t o  

I n  many cases, the  ground above t h i s  c a v i t y  co l lapses ,  and, 

The main f a u l t  i n  Yucca Va l ley ,  the  Yucca f a u l t ,  has a t  one l o c a t i o n  
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be smal ler .  

f e e t )  o f  d i f f e r e n t i a l  v e r t i c a l  movement over  about a hundred meters (330 f e e t )  of i t s  l e n g t h  i n  

t h e  same t ime frame. 

t h e  f a u l t s  a t  d is tances  as much as a few k i lometers  away. 

extend o f f s i  t e .  

The Carpetbag f a u l t  a t  n o r t h e r n  Yucca F l a t  has experienced about 2 1/2 meters ( e i g h t  

For  some h i g h - y i e l d  events, minor  v e r t i c a l  movements have been noted a long 

Such o f f s e t s  a r e  n o t  expected t o  

Since 1971 , the  nuc lear  t e s t i n g  program has mainta ined a s a t i s f a c t o r y  degree of competency and 

cons is tency  f o r  c o n t a i n i n g  radioactivity.underground both  d u r i n g  and f o l l o w i n g  the  nuc lear  

detonat ions.  

BANEBERRY t e s t ,  December 18, 1970. Other than seepage through d i f f u s i o n  o f  very  minor amounts of 

noble gases, t h e r e  have been no i n a d v e r t e n t  re leases o f  gaseous r a d i o a c t i v i t y  which have been 

de tec ted  o f f s i t e  s i n c e  the  DIAGONAL LINE event, November 24, 1971. 

There have been no prompt vent ings  o f  r a d i o a c t i v i t y  f rom t e s t  explos ions s ince  the  

Ground shock waves emanate from underground nuc lear  explos ions.  

s e n s i t i v e  se ismic inst ruments hundreds and sometimes even thousands o f  m i l e s  away. A t  nearby 

communities, the  ground mot ion f rom the  h i g h - y i e l d  detonat ions w i l l  be s t r o n g  enough t o  cause 

some annoyance t o  people and minor  n o n s t r u c t u r a l  damage t o  p roper ty ,  such as p l a s t e r  c r a c k i n g  

and, i n  some cases, cracked windows. There have been t h r e e  ins tances  i n  which c la ims have been 

honored from detonat ions  hav ing an energy e q u i v a l e n t  as low as 100 k i l o t o n s .  Since t h e  beginning 

of underground nuc lear  t e s t i n g  i n  1961 and through December 1976, the  cumula t ive  t o t a l  f o r  v a l i d  

damage c la ims from NTS t e s t i n g  has been $‘114,616. 

These w i l l  be de tec ted  by 

Mot ion  a t  the  ground sur face  w i l l  be a m p l i f i e d  a t  the  upper s t o r i e s  o f  h i g h - r i s e  b u i l d i n g s  which 

a c t  as resonant  v i b r a t i o n a l  systems. The number o f  h i g h - r i s e  b u i l d i n g s  ( n i n e  s t o r i e s  and h i g h e r )  

i n  Las Vegas has been c o n s i s t e n t l y  inc reas ing .  

w i l l  have about 70 h i g h - r i s e  b u i l d i n g s  by FY 1978 and t h e  number probably  w i l l  grow a t  a r a t e  of 

near  f i v e  per  y e a r  t h e r e a f t e r .  Many o f  these new b u i l d i n g s  w i l l  have m u l t i p l e  h i g h - r i s e  towers. 

P r o j e c t i n g  ahead, i t  i s  expected t h a t  Las Vegas 

The number o f  l o w - r i s e  commercial and r e s i d e n t i a l  s t r u c t u r e s  i s  p r e s e n t l y  i n c r e a s i n g  a t  the  r a t e  

o f  about  550 per  year .  Wi th  t h i s  increase i n  exposure, the  number of damage c la ims w i l l  p robably  

inc rease i n  t h e  f u t u r e .  
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The ques t ion  o f  t r i g g e r i n g  damaging earthquakes through premature r e l e a s e  o f  n a t u r a l  energy 

s t o r e d  i n  the ground has been examined. 

b u t  these w i l l  be small  i n  magnitude, and conf ined w i t h i n  about  14 k i lometers  o f  the  exp los ion  

i t s e l f ,  and have no o f f s i t e  damage p o t e n t i a l .  

would represent  a hazard t o  persons o r  p roper ty ,  i s  very  remote. 

The l a r g e r  t e s t s  a t  the  NTS produce se ismic af tershocks,  

The l i k e l i h o o d  o f  t r i g g e r i n g  an earthquake, which 

As r e p o r t e d  i n  prev ious environmental statements, s u b s t a n t i a l  areas w i t h i n  t h e  government- 

c o n t r o l l e d  land,  compr is ing the  Nevada Test  S i t e  and t h e  N e l l i s  A i r  Force Range, a r e  

contaminated w i t h  r a d i o a c t i v e  nuc l ides  from atmospheric t e s t s  performed before  the  L i m i t e d  Tes t  

Ban Treaty  o f  1963 and f rom nuc lear  c r a t e r i n g  t e s t s  conducted p r i o r  t o  1969. The na ture  and 

d i s t r i b u t i o n  o f  t h i s  r a d i o a c t i v i t y  a r e  d iscussed i n  Sec t ion  I 1  o f  t h i s  statement. It i s  n o t  

a n t i c i p a t e d  t h a t  t e s t  a c t i v i t i e s  i n  FY 1978 and beyond w i l l  c o n t r i b u t e  r a d i o a c t i v i t y  o f  any 

s i g n i f i c a n c e  t o  t h i s  e x i s t i n g  sur face  contaminat ion inventory .  

I 

The v a s t  preponderance o f  t h e  r a d i o a c t i v i t y  r e s u i t i n g  f rom nuc lear  t e s t s  a t  t h e  Nevada Tes t  S i t e  

remains i n  deep underground l o c a t i o n s .  Subsequent t o  dev ice  detonat ion,  one o r  more r e e n t r y  

ho les  a r e  u s u a l l y  d r i l l e d  back i n t o  t h e  underground r a d i o a c t i v e  d e b r i s  formed by t h e  exp los ion .  

Samples o f  the  d e b r i s  w i l l  con t inue t o  be brought  t o  the  sur face  f o r  rad iochemical  a n a l y s i s  t o  

determine t h e  dev ice  performance. 

r d d i o n u c l i d e s  w i l l  be b rought  t o  the  sur face  a long w i t h  t h e  d e b r i s  sample. Several hundred c u r i e s  

o f  r a d i o a c t i v e  noble gases ( p r i m a r i l y  xenon-133) have been re leased per  year  i n  the  p a s t  d u r i n g  

r o u t i n e  d r i l l b a c k  opera t ions  and tunne l  v e n t i l a t i o n s .  When poss ib le ,  these gases w i l l  c o n t i n u e  

t o  be passed through h i g h - e f f i c i e n c y  f i l t e r s  and a c t i v a t e d  charcoal  systems t o  t r a p  p a r t i c u l a t e  

d e b r i s  and r a d i o i o d i n e  be fore  being re leased t o  t h e  atmosphere. 

Dur ing t h i s  sample recovery,  smal l  q u a n t i t i e s  o f  v o l a t i l e  

Over t h e  p a s t  two years,  t h e  

xenon-133 concent ra t ions  de tec ted  o f f s i t e  have been l e s s  than 0.01 percent  o f  t h e  Rad ia t ion  

Concentrat ion Guides. 

Noble gases such as krypton-85 may s l o w l y  seep t o  t h e  sur face  f rom s i t e s  o f  underground explos ions.  

Normal ly  such seepage i s  n o t  d i s c e r n i b l e  w i t h i n  the  v a r i a b i l i t y  o f  t h e  low- leve l  wor ld  background 

o f  krypton-85 produced by nuc lear  f u e l  reprocess ing and by nuc lear  weapons t e s t i n g  which has 

taken p lace  i n  t h e  atmosphere. 



1-9 

I .  SUMMARY (Cont.) 

Tritium concentrations in local ponds on the NTS containing water removed or  drained from tunnel 

operations where nuclear explosions have occurred will continue to  be monitored in tne future.  

Typical t r i t ium levels  i n  the tunnel ponds a re  less  t h a n  microcuries per m i l l i l i t e r ,  the 

level given in the Radiation Protection Guide for  drinking water for  the general public. Air 

sampling data resul t ing from the operatioill of sample s ta t ions  onsi te  have continued to  show 

tha t  the principal par t iculate  radioact ivi ty  collected i s  due t o  natural sources and worldwide 

f a l lou t .  Annual average concentrations o f  a l l  f i s s ion  products in a i r  samples are  expected t o  

be less  than 1 percent of the Radiation Protection Guide for  inhalation f o r  the occupational 

populations involved. 

Nevada Test S i t e  background radioact ivi ty  from a l l  sources in the principal work areas generally 

averages no more than 250 millirem per year (whole body). Typically, other areas in the 

southwestern United States  average 130 millirem per year. There a re  presently 55 radiation 

exclusion areas (RADEX areas)  on the Nevada Test S i t e  which a re  fenced to l imi t  access by 

employees. All areas where exposure rates  could be greater  than f ive  millirem per hour are  

designated as  RADEX areas.  

Radioactive wastes will continue t o  be generated primarily from the decontamination and cleanup 

a c t i v i t i e s  tha t  follow the dril lback a c t i v i t i e s  d u r i n g  postshot operations. Other radioactive 

wastes wi l l  resu l t  from controlled rel.eases of radionuclides a t  the NTS Experimental Farm, 

induced radioact ivi ty  from materials i r radiated a t  the 'Super Kukla Burst Reactor Fac i l i ty ,  and 

from disassembly of t e s t  elements 'and the 'decontamination of ? f ac i  1 i t i e s  a f t e r  the proposed uranium 

hexafluoride gas core reactor t e s t s .  Radioactive materiil's and wastes generated from a c t i v i t i e s  

a t  some other ERDA and ERDA contractor ins ta l la t ions  will continue to  be sent t o  the Nevada Test 

S i t e  fo r  storage or burial ,  whichever i s  appropri Sich wastes will continue to  be generated 

i n  the future  and will be placed in dedicated and rolled waste disposal and storage areas as  

they have been in the past. 

L , .  

The amount of radioact ivi ty  existing in populated areas will continue t o  be monitored. 

T h a t  work currently i s  done by the Environmental Protection Agency's Environmental Monitoring 

and Suppor t  Laboratory (EMSL). 
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N e i t h e r  o f f s i t e  nor  o n s i t e  d r i n k i n g  water  supp l ies  have been o r  a r e  expected t o  be contaminated 

by r a d i o a c t i v i t y  f rom NTS a c t i v i t i e s .  

ground t e s t  s i t e  r e q u i r e s  long- term s u r v e i l l a n c e  and c o n t r o l .  

groundwater sampling p o i n t s ,  bo th  o n s i t e  and o f f s i t e ,  w i t h  m o d i f i c a t i o n s  as necessary, w i l l  

con t inue t o  be sampled on p e r i o d i c  schedules i n t o  t h e  i n d e f i n i t e  f u t u r e .  

w e l l s  i n t e n t i o n a l l y  l o c a t e d  i n  o r  very  c l o s e  t o  nuc lear  chimneys so as t o  i n t e r c e p t  ground- 

water  c o n t a i n i n g  r a d i o n u c l i d e  debr is ,  water  samples from t h e  long- term h y d r o l o g i c  network 

have shown no i n d i c a t i o n s  o f  r a d i o a c t i v i t y  a t t r i b u t a b l e  t o  nuc lear  t e s t i n g .  

The b u r i e d  r a d i o a c t i v e  waste i n v e n t o r y  a t  each under- 

An ex tens ive  network of 

Except f o r  those 

The underground nuc lear  t e s t i n g  program has l i t t l e  e f fec t  upon t h e  t e r r e s t r i a l  ecosystem. I n  

a d d i t i o n  t o  those a l r e a d y  i n  ex is tence,  the  subsidence s i n k s  and ground cracks, descr ibed 

e a r l i e r ,  w i l l  cause some l o c a l  d is tu rbance t o  the  v e g e t a t i o n  by t e a r i n g  t h e  r o o t s  of some p l a n t s .  

These l o c a l  d is turbances p r o v i d e  s i t e s  f o r  p ioneer  species, bo th  n a t i v e  and e x o t i c ,  t o  beg in  

i n v a s i o n  i n  t h e  d i s t u r b e d  areas. I n  some l o c a t i o n s ,  these subsidence s inks  a c t  as catchment 

bas ins f o r  r a i n f a l l  and surface dra inage water .  Th is  causes l o c a l  s o i l  changes due t o  e r o s i o n  

and accumulat ion o f  s a l t s .  The ef fects  o f  these s o i l  changes have n o t  i n f l u e n c e d  the v e g e t a t i o n  

t o  any marked degree. Some o f  the  l a r g e r  events  may cause r o c k f a l l s  f rom t h e  c l i f f  faces o f  t h e  

mesas on t h e  Nevada T e s t  S i t e ,  which can a f f e c t  t h e  nearby vegetat ion,  animals, and micro-  

organisms. The animal i n v e s t i g a t i o n  program, conducted f o r  ERDA by t h e  Environmental P r o t e c t i o n  

Agency, w i l l  con t inue i n  t h e  f u t u r e .  

a long w i t h  beef  c a t t l e  from t h e  herd mainta ined on the  t e s t  s i t e .  

c e r t a i n  r a d i o n u c l i d e s  found i n  t h e  animal t i s s u e ,  such as cesium-137 and s t ront ium-90 a r e  lower  

than those found i n  animals i n  w e t t e r  c l imates .  

Th is  program samples mule deer and o t h e r  w i l d  animals 

A c t u a l l y ,  t h e  l e v e l s  o f  

Const ruc t ion  a c t i v i t i e s ,  which a t t e n d  t h e  f i e l d i n g  of underground nuc lear  t e s t s  and o t h e r  

t e s t i n g  a c t i v i t i e s ,  w i l l  d i s t u r b  some hundreds o f  hectares p e r  y e a r  o f  the  surface t e r r a i n  

o f  t h e  dry ,  sparse ly  vegetated Nevada Test  S i t e .  Temporary d is turbances t o  the sur face  t e r r a i n  

o f  t h e  NTS r e s u l t  f rom convent ional  eng ineer ing  opera t ions  such as c o n s t r u c t i n g  access roads t o  

t e s t  areas, d r i l l i n g  o f  emplacement holes, l a y i n g  of  cab le  runs, and S n s t a l l i n g  and opera t ing  

equipment t o  record  c o n d i t i o n s  and e f f e c t s  o f  the  detonat ions.  I n  a d d i t i o n ,  t h e  vegeta t ion  i s  

o c c a s i o n a l l y  damaged by a c c i d e n t a l  brush f i r e s .  Such f e a t u r e s  as roads, b u i l d i n g s ,  park ing  

areas, and d r i l l  pads rep lace  h a b i t a t  f o r m e r l y  a v a i l a b l e  t o  p l a n t s  and animals i n  those 

.. . _ _  - .- . . .. 
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SUMMARY ( C o n t . )  

l oca l i t i e s .  Most habi ta t  disturbances, including those resul t ing from detonation and 

subsidence, as well as those associated with construction a c t i v i t i e s ,  wil l  occur in areas 

disturbed by e a r l i e r  t e s t s .  Temporary surface e f fec ts  are  minimized by removal of reusable 

and salvage value equipment, supplies,  and s t ructures .  Disposal of construction debris and 

refuse in engineered sani tary l andf i l l s  i s  accomplished in compliance with Federal a i r ,  land, 

and water pollution abatement requirements, so as t o  leave the tes t ing areas clean and f r ee  o f  

such materials.  

the natural return of plant species.  

Following t e s t  operations, the affected surface areas slowly revegetate t h r o u g h  

UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS 

The probable adverse environmental e f fec ts  tha t  cannot be avoided have been mentioned e a r l i e r .  

The important e f fec ts  a re  the creation o f  additional subsidence c ra te rs  and underground pockets 

of intense radioact ivi ty  onsi te  and the in i t i a t ion  o f  ground motion tha t  may be f e l t  o f f s i t e .  

While the ground motion from high-yield t e s t s  may cause some s l i g h t  damage to  o f f s i t e  property, 

i t  i s  unlikely tha t  the s t ructural  in tegr i ty  of o f f s i t e  s t ructures  would be degraded. 

ALTERNATIVES 

The possible a l te rna t ives  t o  continued tes t ing a t  the NTS a re  t o  stop, c u r t a i l ,  o r  delay tes t ing ;  

re locate  a l l  or part  of the tes t ing t o  another s i t e ;  or acquire required information in other 

ways such as  computer simulation. 

inh ib i t  the development of nuclear weapons as a means for  the maintenance of our national secur i ty ,  

and the development of peaceful applications of nuclear explosives. 

Treaty precludes a l te rna t ives  such as tes t ing in the atmosphere, ocean, or outer space. 

development of another s i t e  for  a l l  or part of the underground tes t ing of nuclear weapons in the 

yield range covered by th i s  statement woirld not be practicable or desirable since the NTS i s  already 

well suited for  and committed t o  t h i s  use. 

i t  i s  not yet  within sc i en t i f i c  capabi l i ty  to  do complete t e s t  simulation. 

Stoppalge, curtailment,  o r  delay of the tes t ing program would 

The 1963 Limited Test Ban 

The 

While computer simulation techniques a re  being used, 
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Pursuance of  any of these a l t e r n a t i v e s  would n o t  a l t e r  t h e  requi rement  t h a t  t h e r e  be c o n t r o l l e d  

access t o  t h e  NTS and cont inued e x c l u s i o n  of t h e  p u b l i c  because o f  t h e  h e a l t h  and s a f e t y  aspects 

o f  e x i s t i n g  r a d i o a c t i v i t y .  

f o r  a y i e l d  l i m i t a t i o n  o f  150 KT f o r  i n d i v i d u a l  underground nuc lear  t e s t s .  

n o t  change t h e  b a s i c  c o n d i t i o n s  under which nuc lear  t e s t i n g  i s  conducted, a though i t  would reduce 

t h e  p o t e n t i a l  f o r  environmental impact due t o  t h e  se ismic motions generated by t h e  detonat ions.  

If and when t h e  Threshold Test  Ban Treaty  i s  r a t i f i e d ,  i t  w i l l  p r o v i d e  

Th is  l i m i t a t i o n  w i l l  

F. RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM PRODUCTIVITY 

Re la t ionsh ips  between l o c a l  shor t - te rm uses and long- term p r o d u c t i v i t y  a r e  a n t i c i p a t e d  t o  remain 

e s s e n t i a l l y  unchanged f o r  the  foreseeable f u t u r e .  

c a t t l e  graz ing,  as s p o r a d i c a l l y  occurred p r i o r  t o  t h e  advent of t e s t i n g  i n  1951, has been stopped 

and would have t o  remain c u r t a i l e d  t o  some e x t e n t  even i f  t e s t i n g  were terminated. 

The use of NTS f o r  prospect ing,  min ing,  and some 

No economical ly  

recoverab le  minera l  resources have been found i n  those areas o f  NTS where t e s t i n g  has o r  w i l l  take  

place. There a r e  no unresolved c o n f l i c t s  concern ing a l t e r n a t i v e  uses o f  a v a i l a b l e  resources. No 

o f f i c i a l  reques t  f o r  p u b l i c  use of t h e  NTS has been made, nor  i s  such a reques t  p r e s e n t l y  

a n t i c i p a t e d .  Th is  would n o t  be prudent  i n  t h e  f u t u r e  f o r  h e a l t h  and s a f e t y  reasons. 

G. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 

The presence o f  underground pockets o f  in tense r a d i o a c t i v i t y  and t h e  format ion o f  subsidence 

c r a t e r s  i n  those areas of NTS where t e s t i n g  has taken p lace  w i l l  s u b j e c t  those areas t o  r i g o r o u s  

access c o n t r o l  and use f o r  the  i n d e f i n i t e  f u t u r e .  

expend i tu re  o f  nuc lear  source m a t e r i a l s .  

o f  t ime and money t o  r e s t o r e  some o f  the  subsidence areas, a t  p resent  t h e r e  i s  no p r a c t i c a l  way 

known t o  remove t h e  underground pockets o f  r a d i o a c t i v i t y  o r  t o  recover  source m a t e r i a l .  

c u r t a i l m e n t  i n  t h e  use o f  these NTS areas f o r  o t h e r  purposes should cause no adverse impact on l o c a l  

o r  n a t i o n a l  needs f o r  t h e  foreseeable f u t u r e .  P o t e n t i a l  m inera l  resources a r e  n o t  i n  NTS areas 

where t e s t i n g  has o r  w i l l  take  p lace.  

be i r r e v e r s i b l y  committed t o  NTS a c t i v i t i e s  o r  become i r r e t r i e v a b l e  i n  t h e  f u t u r e .  

As a r e s u l t  o f  t h e  t e s t  program, t h e r e  i s  an 

While i t  may be p o s s i b l e  by expend i tu re  o f  l a r g e  amounts 

The 

It i s  n o t  a n t i c i p a t e d  t h a t  any such p o t e n t i a l  resources w i l l  



1-13 

I. SUMMARY (Cont. ) 

H. COST/BENEFIT ANALYSIS 

The environmental impacts discussed i n  Sec t ion  I V  t r a n s l a t e  t o  cos ts  i n  terms of subsidence 

c r a t e r s ,  pockets o f  underground r a d i o a c t i v i t y ,  d i r e c t  ground motion, and contaminat ion by p lu ton ium 

and o t h e r  rad ionuc l  des i n  i s o l a t e d  areas. I n  a d d i t i o n ,  1,350 square m i l e s  o f  land  a r e  denied f o r  

o t h e r  uses. 

These environmental cos ts  a r e  balanced a g a i n s t  t h e  c o n t r i b u t i o n  made by nuc lear  t e s t i n g  t o  t h e  

e s t a b l i s h e d  p o l i c y  o f  t h e  Un i ted  States t o  m a i n t a i n  a s t rong nuc lear  f o r c e  t o  d iscourage a t t a c k  

by any p o t e n t i a l  aggressor. I n  a d d i t i o n ,  underground nuc lear  t e s t i n g  c o n t r i b u t e s  t o  t h e  

development o f  nuc lear  exp los ives  which may be u t i l i z e d  f o r  peacefu l  purposes. 

B e n e f i t s  d e r i v e d  f rom o t h e r  a c t i v i t i e s  conducted on the  NTS a r e  c o n t r i b u t i o n s  t o  h igh-exp los ive  

technology, nuc lear  d e t e c t i o n  c a p a b i l i t i e s ,  the knowledge o f  d isposa l  techniques f o r  r a d i o a c t i v e  

wastes, and t h e  knowledge o f  the  e f f e c t s  o f  r a d i o a c t i v i t y  on man, h i s  food chains,  and h i s  

environment. 
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SECTION I 1  

- BACKGROUND 

- 

A. NEED FOR NUCLEAR WEAPONS TESTING 

I n  o r d e r  t o  p rov ide  f o r  t h e  n a t i o n ' s  common defense and s e c u r i t y ,  i t  i s  the  p o l i c y  of the  Un i ted  

Sta tes  t o  m a i n t a i n  a s t rong nuc lear  f o r c e  t o  d iscourage a t t a c k  by any p o t e n t i a l  aggressor. 

f i r s t  s e c t i o n  o f  t h e  U.S. Atomic Energy Ac t  o f  1946 (amended i n  1954) s t i p u l a t e s :  

The 

"The development, use, and c o n t r o l  o f  atomic energy s h a l l  be d i r e c t e d  so as t o  make 

t h e  maximum c o n t r i b u t i o n  t o  the  genera l  we l fa re ,  s u b j e c t  a t  a l l  t imes t o  the  

paramount o b j e c t i v e  o f  making the maximum c o n t r i b u t i o n  t o  the  common defense and 

s e c u r i t y .  " 

Under t h e  Atomic Energy A c t  the  Atomic Energy Commission (AEC) was respons ib le  f o r  conduct ing 

experiments and doing research and development work r e l a t i v e  t o  nuc lear  weapons, and f o r  

producing nuc lear  weapons. 

weapons requirements developed by t h e  Department o f  Defense (DOD) i n  suppor t  o f  s t a t e d  Un i ted  Sta tes  

p o l i c i e s  and i n  accordance w i t h  p r e r e q u i s i t e  P r e s i d e n t i a l  d i r e c t i o n  and approval .  

Reorganizat ion A c t  o f  1974, t h e  Energy Research and Development A d m i n i s t r a t i o n  (ERDA) o f i i c i a l l y  

e s t a b l i s h e d  on January 19, 1975, i s  now respons ib le  f o r  c a r r y i n g  o u t  t h i s  research and development 

program, and cont inues t o  do so based upon nuc lear  weapons requirements developed by the  Department 

o f  Defense. 

The AEC c a r r i e d  o u t  these r e s p o n s i b i l i t i e s  on t h e  bas is  of  nuc lear  

Under the  Energy 

It i s  w i t h i n  t h e  framework o f  n a t i o n a l  po l l icy  t h a t  ERDA cont inues w i t h  an a c t i v e  research and 

development program on var ious nuc lear  weapons systems. C l e a r l y ,  the maintenance of an assured 

d e t e r r e n t  a g a i n s t  a nuc lear  a t t a c k  on our  c o u n t r y  has long been recognized as our  f i r s t  defense 

p r i o r i t y .  

, -  

I n  August 1963, d u r i n g  t h e  r a t i f i c a t i o n  of t h e  T r e a t y  Banning Nuclear  Weapon Tests i n  t h e  

Atmosphere, i n  Outerspace, and Underwater (i.e., t h e  L i m i t e d  Tes t  Ban Treaty ) ,  t h e  Chairman of t h e  

Senate Fore ign Re la t ions  Committee was g iven assurance f rom t h e  Pres ident  t h a t  f o u r  safeguards 

t o  t h e  n a t i o n a l  s e c u r i t y  would be implemented under t h e  j o i n t  r e s p o n s i b i l i t y  of t h e  Atomic Energy 

Commission and t h e  DOD (Reference 5). I n  t h e i r  e n t i r e t y ,  these f o u r  safeguards were as fo l lows:  
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Safeguard A 

"The conduct of comprehensive, aggressive, and continuing underground nuclear test 

programs designed to add to our knowledge and improve our weapons in all areas of 

si gni f i cance. I' 

Safeguard B 

"The maintenance of modern nuclear laboratory facilities and programs in theoretical and 

exploratory technology which will attract, retain, and insure the continued application of 

our human scientific resources to these programs on which continued progress in nuclear 

techno1 ogy depends. 'I 

Safeguard C 

"The maintenance of the faci 

tests in the atmosphere shou 

ities and resources necessary to institute promptly nuclear 

d they be deemed essential to our national security or should 

the treaty or m y  of its terms be abrogated by the Soviet Union." 

Safeguard D 

"The improvement o f  our capability, within feasible and practical limits, to monitor the 

terms of the treaty, to detect violations, and to maintain our knowledge of Sino-Soviet 

nuclear activity, capabilities, and achievements." 

The United States program to maintain the capability expressed in Safeguard C above has recently 

been modified as follows: "The maintenance of the basic capability to resume nuclear testing in 

the atmosphere should that be deemed essential to national security." The modification reflects 

the fact that the urgency associated in 1963 with a need to resume promptly our then curtailed 

atmospheric test plan has been gradually, but substantially, moderated by successful underground 

testing, expanded simulation programs, improved international relationships, and changing 

national prior 

1 - - - . . - - 

ties. 
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These safeguards a r e  c l o s e l y  i n t e r r e l a t e d .  

c o u l d  n o t  be maintained; l i kewise ,  w i t h o u t  a modern l a b o r a t o r y  program, i t  would be d i f f i c u l t ,  i f  n o t  

impossib le ,  t o  m a i n t a i n  an e f f e c t i v e  t e s t i n g  program. 

Wi thout  t e s t i n g ,  an e f f e c t i v e  weapons l a b o r a t o r y  program 

The DOD i s  respons ib le  f o r  e s t a b l i s h i n g  nuc lear  weapons c r i t e r i a ,  develop ing and producing d e l i v e r y  

veh ic les ,  o b t a i n i n g  m i l i t a r y  e f f e c t s  data, and defending the  Un i ted  Sta tes  a g a i n s t  nuc lear  a t t a c k .  

A p r i n c i p a l  p o i n t  of f i e l d  c o o r d i n a t i o n  bet.ween ERDA and t h e  DOD i s  the  Nevada Tes t  S i t e  (NTS). 

The Tes t  D i r e c t o r a t e ,  F i e l d  Command, Defens,e Nuclear Agency (DNA), represents  t h e  DOD, and the  

Nevada Operations Of f ice ( N V )  represents  ERDA i n  the f i e l d  f o r  t h e  p lann ing  and execut ion o f  a l l  

t e s t s ,  whether a t  t h e  NTS o r  o t h e r  designated t e s t  l o c a t i o n s  w i t h i n  the  Un i ted  Sta tes .  Each o f  

these o r g a n i z a t i o n s '  p r imary  i n t e r e s t  i s  the  f i e l d  t e s t i n g  o f  nuc lear  weapons. 

Weapon systems do n o t  remain s t a t i c .  

advancement of t h e  U n i t e d  Sta tes '  technology has been the  d i r e c t  r e s u l t  o f  t h e  e f f o r t s  o f  th ree  

l a b o r a t o r i e s  e s t a b l i s h e d  by t h e  AEC f o r  the s p e c i f i c  purpose o f  conduct ing research and development 

a c t i v i t i e s  r e l a t i n g  t o  nuc lear  weapons: 

Laboratory  (LASL) a t  Los Alamos, New Mexico, and t h e  Lawrence Livermore Laboratory  (LLL) a t  

Livermore, C a l i f o r n i a ,  b o t h  of which a r e  operated by t h e  U n i v e r s i t y  o f  C a l i f o r n i a ;  the  t h i r d  i s  

the,Sandia Labora tor ies  (SL), w i t h  major  f a c i l i t i e s  a t  Albuquerque, New Mexico, and Livermore, 

C a l i f o r n i a ,  operated by t h e  Western E l e c t r i c  Company, where weapon systems research and development 

work m a i n l y  r e l a t e s  t o  nonnuclear p o r t i o n s  o f  n k l e a r  weapons. 

The technology u t i l i z e d  c o n t i n u a l l y  changes. The c o n t i n u i n g  

two nuc lear  l a b o r a t o r i e s  a r e  the  Los Alamos S c i e n t i f i c  

These l a b o r a t o r i e s ,  as separa te ly  e s t a b l i s h e d  research and development e n t i t i e s ,  employ 

independent approaches t o  weapons development. These approaches a r e  responsive t o  t h e  bas ic  

guidance t h e  l a b o r a t o r i e s  r e c e i v e  from ERDA=Headquarters, which i n  t u r n  i s  responsive t o  the  

expressed needs o f  t h e  DOD, and prov ide  the-necessary f l e x i b i l i t y  t o  a d j u s t  schedules and 

p r i o r i t i e s  w i t h  p a r t i c u l a r  emphasis on promis ing areas o f  endeavor and on problem areas as t h e  

need a r i s e s .  

A l l  research and development o rgan iza t ions  engage i n  some form o f  exper imenta t ion  as a means o f  

v e r i f y i n g  t h e o r i e s  and concepts. I n  the  weapons development program, most o f  t h e  experiments a r e  
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nonnuclear and a r e  done a t  the laborator ies '  own f a c i l i t i e s .  

an endpoint i n  a par t icular  experimental chain f o r  which no al ternat ives  e x i s t .  

an essent ia l  component of the chain, b u t  i t  is  no more essent ia l  than the nonnuclear tests which 

have preceded i t .  

The nuclear test  must be regarded a s  

As such, i t  is  

(See Figure 11-1.) 

Without nuclear t e s t s ,  some weapons systems would be infeasible  and 

made i n  the design of others. Pressures, temperatures, radiation f 

compromises would have t o  be 

uxes, and other charac te r i s t  

of nuclear explosions cannot be determined solely by laboratory experiments or by computer 

calculat ion.  In the past ,  f i e l d  t e s t s  have revealed or  permitted evaluation of defects which 

cs 

otherwise could have led t o  serious doubts about the r e l i a b i l i t y  of the national weapons stockpile.  

In addition t o  the tes t ing o f  nuclear weapons, the tes t ing of nuclear explosives f o r  peaceful 

purposes i s  provided f o r  under Section 31 of the Atomic Energy Act of 1954. Research on the use 

of peaceful explosion technology i s  now a par t  of ERDA's Nuclear Explosive Applications program, 

formerly known as  the Plowshare program. 

under Ar t ic le  V of the Treaty on the Nonproliferation of Nuclear Weapons. 

This program i s  consis tent  w i t h  United States  undertakings 

Future underground nuclear detonations may be conducted in new locations a t  the Nevada Test Si te  

where the geologic medium i s  d i f fe ren t  from tha t  of previous t e s t s .  

the exchange of information with the Soviet Union under the terms of the Threshold Test Ban Treaty 

may require the United States  to  provide specif ic  information about such tests, such a s  location, 

y ie ld ,  d e p t h  of burial ,  and properties of geologic media. 

international teleseismic s ta t ions  used t o  verify compliance w i t h  the t rea ty  provisions. 

Agreements made w i t h  regard t o  

These t e s t s  would serve t o  ca l ibra te  

The National Policy supports a vigorous nuclear weapons research and development program as par t  

of the national defense posture. Under the Energy Reorganization Act of 1974, the Energy Research 

and Development Administration (ERDA) is  responsible f o r  carrying out t h i s  research and 

development on  the basis of nuclear weapons requirements developed by the Department of Defense. 



2-5 

THEORY AND 
C A LCUIATION 

P 

DESIGN OFDEVICE EXPERIMENTAL 
DATA & EXPERIMENT 

NON-NUCLEAR 
EXPE:RIMENT 

I 1-- I 

I I L8J I I 

F I G U R E  11-1 W'EAPONS DESIGN LOOP 



2-6 

1I.A. NEED FOR NUCLEAR WEAPONS TESTING ( C o n t . )  

Nuclear weapons tes t ing will continue t o  be conducted a t  the Nevada Test S i t e  as a v i ta l  part  of 

this research and development program unt i l  the U.S. goal of an international agreement for  discon- 

tinuance of t e s t  explosions i s  achieved. 

achieve several goals or t o  obtain information relevant t o  several d i f fe ren t  weapons programs of 

Whenever possible,  a s ingle  nuclear t e s t  will be used t o  
r 

re lated design, so as  t o  reduce the number of t e s t s  t h a t  will be necessary. 

The continuing goals o f  ERDA's nuclear weapons program are: 

meet spec i f ic  Defense Department requirements; t o  fos te r  continuing advancement in nuclear weapons 

technology so t h a t  a l ternat ives  for  meeting new mil i tary circumstances will be available;  t o  

contribute t o  the maintenance of a viable stockpile of weapons t h a t  can be stored and handled 

safely;  t o  fur ther  the understanding of nuclear explosion e f fec ts ;  and t o  a i d  i n  the ana1,ysis of 

to develop new nuclear weapons t o  

the threa t  from other nations'  capabi l i t i es .  

program of research and development. Nuclear t e s t s  a re  an integral  part  of the current nuclear 

weapons research and development process, and ERDA believes they continue to  be essent ia l  to  the 

achievement of i t s  goals. 

These goals can only be achieved th rough  a comprehensiv 

As of January 1 ,  1977, there had been 289 announced underground nuclear detonations a t  the Nevada 

Test S i t e  since the signing in August 1963 of the Limited Test Ban Treaty. 

i t  i s  expected tha t  the underground nuclear tes t ing program i n  FY 1978 and beyond will continue a t  

essent ia l ly  the same level of t es t ing .  

Tests,  commonly known as the Threshold Test Ban Treaty, was signed by President Nixon and General- 

Secretary Brezhnev on July 3,  1974. This t rea ty ,  i f  and when r a t i f i ed  by the U.S. Senate, will 

preclude individual weapons t e s t s  having a yield greater  than 150 kilotons ( K T ) ,  

President Ford and General-Secretary Brezhnev signed a companion t rea ty  imposing the same 150-KT 

l imi t  on individual underground nuclear explosions for  peaceful purposes and a to ta l  of 1.5 megatons 

( M t )  fo r  any g roup  of individual explosions. 

intention to  abide by the yield l imits  of the t r ea t i e s  pending the i r  entry into force.  

the capabi l i ty  t o  t e s t  nuclear devices u p  to  one megaton in yield a t  the Nevada Test S i t e  remains 

unchanged. 

the to ta l  number of t e s t s  which a re  conducted. 

Based on current policy, 

The Treaty on the Limitation of Underground Nuclear Weapons 

On May 28, 1976, 

I n  the interim, the United States  has announced i t s  

However, 

c I t  i s  n o t  anticipated tha t  the Threshold Test Ban Treaty will  materially influence 
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B.  LOCATION 

The Yevada Tes t  S i t e  i s  l o c a t e d  i n  Nye County i n  southern Nevada, w i t h  i t s  southernmost p o i n t  

about " I C  k i l o m e t e r s  (65 m i l e s )  nor thwest  o f  Las Vegas. (See F igure  11-2.) The s i t e  conta ins  

3,500 square k i lometers  (1,350 square m i l e s )  o f  F e d e r a l l y  owned l a n d  w i t h  r e s t r i c t e d  access, 

and v a r i e s  f rom 46-56 km (28-35 m i l e s )  i n  w i d t h  (east -west)  and from 64-88 kin (40-55 m i l e s )  i n  

l e n g t h  (nor th -south) .  

It i s  s i g n i f i c a n t  t o  no te  t h a t  t h e  Nevada Test  S i t e  i s  bordered on t h r e e  s ides  by 10,700 square 

k i l o m e t e r s  (4,120 square m i l e s )  o f  l a n d  compr is ing the  N e l l i s  A i r  Force Range*, another  F e d e r a l l y  

owned, r e s t r i c t e d  area (see F i g u r e  11-2). 

and e a s t  between t h e  t e s t  areas and p u b l i c  lands :  t h i s  b u f f e r  zone v a r i e s  from 24-104 km (15-65 

m i l e s )  between t h e  t e s t  area and l a n d  t h a t  i s  open t o  t h e  p u b l i c .  A nor thwestern p o r t i o n  o f  t h e  

N e l l i s  A i r  Force Range i s  occupied by t h e  Tonopah Tes t  Range, an area of 1,615 square k i l o m e t e r s  

(624 square m i l e s ) .  

p r i m a r i l y  f o r  a i r d r o p  t e s t s  o f  b a l l i s t i c  shapes (Reference 6 ) .  The combinat ion o f  t h e  Tonopah 

Test  Range, t h e  N e l l i s  A i r  Force Range, and t h e  Nevada Test  S i t e  i s  one o f  t h e  l a r g e s t  unpopulated 

l a n d  areas i n  t h e  Un i ted  State,  compr is ing some 14,200 square k i l o m e t e r s  (5,470 square m i l e s ) .  

Th is  r e s t r i c t e d  area prov ides a b u f f e r  zone t o  t h e  n o r t h  

Th is  government-owned f a c i l i t y  i s  operated f o r  ERDA by t h e  Sandia Labora tor ies  

F i g u r e  11-3 shows t h e  genera l  l a y o u t  o f  t h e  Nevada Test  S i t e ,  and i d e n t i f i e s  some o f  t h e  areas 

w i t h i n  t h e  s i t e  r e f e r r e d  t o  i n  t h i s  statement. 

underground t e s t i n g .  

The shaded areas i n d i c a t e  p r i n c i p a l  areas used f o r  

Mercury i s  t h e  main base camp a t  NTS and ' i s  shown i n  F i g u r e  11-4. 

f a c i l i t i e s  and o v e r n i g h t  accommodations f o r  960 persons. 

The camp prov ides general suppor t  

The o f f i c i a l  name is:  The A i r  Force T a c t i c a l  F i g h t e r  Weapons Center Range Complex. It i S  
a l s o  known as t h e  N e l l i s  Bombing and Gunnery Range. 
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FIGURE 11-4 MERCURY, NTS MAIN BASE CAMP 
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C. HISTORICAL BACKGROUND OF NTS 

A rev iew of  the  h i s t o r y  o f  the  Nevada Test S i t e  i s  va luab le  bo th  as a t o o l  t o  a s s i s t  i n  

e s t a b l i s h i n g  the  present  environmental cond i t i ons  and f o r  p r e d i c t i n g  environmental d is turbances 

i n  the  f u t u r e  a t  t he  s i t e .  

1. Pre- 1951 

Use of the  NTS areas p r i o r  t o  1951 main ly  comprised mining, grazing, and hunt ing .  Two 

i n a c t i v e  min ing  d i s t r i c t s ,  Oak Spr ing and Wahmonie, l i e  who l l y  o r  p a r t i a l l y  w i t h i n  the  

borders o f  the NTS. 

s i t e  and inc luded a t  l e a s t  two o n s i t e  p roper t i es ,  t he  Climax Mine and the  Crys ta l  Mine, 

when the  NTS was es tab l i shed (Area 15, F igu re  11-3). 

before 1905, and numerous small  p i t s ,  shafts,  and tunne ls  a t  h igher  e leva t i ons  remain as evidence 

o f  sporadic a c t i v i t y  which cont inued u n t i l  NTS was es tab l i shed.  

l o c a t i o n s  showing s l i g h t  m i n e r a l i z a t i o n  and low values i n  copper, lead, s i l v e r ,  gold,  o r  mercury. 

Oak Spr ing D i s t r i c t  occupied p a r t  o f  the  nor theas t  corner o f  the t e s t  

Prospect ing and e x p l o r a t i o n  s t a r t e d  

Most of the  prospects a re  a t  

I n  1937, low-grade tungsten o re  was Found i n  the  Oak Spr ing min ing  d i s t r i c t  near the  nor theas t  

corner  o f  NTS. Th is  smal l  depos i t  W ~ S  o u t l i n e d  as Climax and Crys ta l  o r e  bodies (F igure  11-31 

by d r i l l i n g  and e x p l o r a t i o n  conducted i n  1940. 

u n t i l  1956 when h igh  tungsten p r i c e s  pe rm i t ted  economic e x t r a c t i o n  of most of t he  ore .  

10 years o f  co-use du r ing  t h e  p e r i o d  o f  atmospheric t e s t i n g  a t  t he  NTS, t he  min ing  c la ims were 

acqu i red  by the  government through you t ine  condemnation procedures and the  owners reimbursed. 

The workings have s ince  remained i n  disuse., . 

S i g n i f i c a n t  p roduc t ion  o f  o re  d i d  n o t  occur 

A f te r  

The Wahmonie D i s t r i c t ,  l oca ted  i n  souith c g n t r a l  NTS, was prospected about 1905- f o r  g o l d  and 

s i l v e r  ores.  

covered a t  t he  Horn S i l v e r  mine l oca ted  i n  Area 26 (F igu re  11-3). 

shipments of o r e  and caused an i n f l u x  o f  1500 people i n t o  Wahmonie 

shafts and ex tens ive  prospec t ing  i n  the  area revealed no add i t i ona  o re  f i nds ,  i n t e r e s t  r a p i d l y  

waned and the  town was abandoned by the summer o f  1929. 

No produc t ion  occurred unti1,1928 when a h i g h  grade s i l v e r - g o l d  o re  was r e d i s -  

This r e s u l t e d  i n  minor  

However, a f t e r  several  
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1 .  Pre-1951 (Cont.) 

In addition to  these developments, there is evidence of sporadic prospecting throughout the 

Nevada Test S i te .  

b u t  the to ta l  impact of these a c t i v i t i e s  on the environment has been s l i g h t .  

geologic investigations made by the U.S. Geological Survey using samples taken from 

exploratory d r i l l  holes, emplacement holes, and tunnels i n  the areas used for  nuclear tes t ing  

have revealed no mineral deposits which would be economically recoverable considering today's 

mineral requirements. 

investigated by the Geological Survey, b u t  other than the deposits in the mining d i s t r i c t s  

mentioned above, no additional qualifying mineral deposits have been found. 

Disruption of the landscape by mining and prospecting was local ly  severe, 

Extensive 

Other areas of the test s i te  have been extensively mapped and 

The NTS area was used f o r  c a t t l e  grazing, and waterholes were developed and cabins and cor ra l s  

b u i l t  a t  several points on the s i te .  

i s  now NTS were acquired by the government i n  1955 by negotiated purchase. 

grazing industry on the environment, pr ior  t o  the establishment of the NTS, was evidently small 

and i s  now indiscernible.  

Water and grazing r ights  of two ranches operating on what 

Impact of the 

2 .  Selection of NTS 

In the years immediately following World War 11, nuclear weapons t e s t s  were conducted i n  the 

atmosphere or  underwater. 

s i tes in order t o  minimize any damage t o  property or t o  man. 

required an extensive l o g i s t i c  e f f o r t  and an inordinate amount of time. 

was accelerated i n  1949 and 1950 in response t o  the national defense policy i t  became increasingly 

Before 1951, a l l  of this  work was done a t  remote Pacific island 

Testing a t  those d is tan t  s i t e s  

When weapons development 

c l e a r  t h a t ,  i f  nuclear weapons could be tested safely within the continental boundaries, 

weapons development lead times would be reduced and considerably less expense incurred. 

would be t rue  par t icular ly  f o r  the smaller nuclear weapons. 

throughout the' continental United States ,  including Alaska, were considered on the basis of low 

population' density,  safety,  favorable year-round weather conditions,  securi ty ,  avai lable  

labor sources, reasonable access ib i l i ty  including transportation routes,  and favorable geology. 

This 

A t  t h a t  time, a number o f  s i t e s  

O f  a l l  the fac tors ,  public safety was considered the most important. After review of known 

. r_ .. . ....... .. - . .  , .  
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2. Se lec t i on  o f  NTS 

i n fo rmat ion  about f a l l o u t ,  thermal, and b l a s t  e f f e c t s ,  i t  was determined t h a t  under c a r e f u l  

c o n t r o l s ,  an area w i t h i n  what i s  now the  N e l l i s  A i r  Force Range cou ld  be used f o r  

r e l a t i v e l y  l ow-y ie ld  nuc lear  de tonat ions  w i t h  f u l l  assurance o f  p u b l i c  sa fe ty .  

O r i g i n a l l y ,  1,760 square k i lometers  (680 square m i l e s )  were withdrawn under Pub l i c  Land 

Order 805 dated February 19, 1952, f o r  nuc lear  t e s t i n g  purposes from an area used by the  A i r  

Force as a bombing and gunnery range. 

eas tern  h a l f  o f  the  present Nevada Test S i t e .  

the  c losed dra inage basins of Frenchman F l a t  and Yucca F l a t  where the  e a r l y  atmospheric 

This r e s u l t e d  i n  the  fo rmat ion  o f  approx imate ly  the  

The predominant fea tu res  o f  t h i s  area are  

t e s t s  were conducted. The main Cont ro l  P o i n t  was l oca ted  and remains on the  c r e s t  o f  Yucca 

Pass between these two basins (F igure  11-3). Add i t i ona l  l and  wi thdrawals  i n  1958, 1961, and 

1964 added t o  the  s i t e ,  and w i t h  thle use o f  Pahute Mesa area aqu i red  by Memorandum of Agreement 

w i t h  the  Department of Defense i n  1967, p rov ide  i t s  p resent  s i z e  of about 3,500 square 

k i l omete rs  (1,350 square m i l e s ) . "  

A l though the  NTS was o r i g i n a l l y  se lec ted  t o  meet c r i t e r i a  f o r  atmospheric t e s t s ,  i t  a l s o  

has proved s a t i s f a c t o r y  f o r  underground tes ts .  I n  the years be fo re  the  s e l e c t i o n  of the  

NTS, t he re  had been searches f o r  o ther  areas s u i t a b l e  as a l t e r n a t i v e  s i t e s .  For t e s t s  o f  

t he  y i e l d s  considered i n  t h i s  environmental statement up t o  one megaton and f o r  those o f  

somewhat h ighe r  y i e l d ,  the  NTS cont inues t o  be the  most s u i t a b l e  area and provides an 

es tab l i shed  f a c i l i t y  i n  a l o c a t i o n  remote from popu la t i on  centers .  

t h e  exp los ion  s i t e s  pe rm i t  the placement o f  nuc lear  devices a t  s u f f i c i e n t  depth f o r  proper 

containment and c o n t r o l  o f  r a d i a t i o n .  

i s  very  slow. 

The geo log ic  media a t  

The water  t a b l e  i s  r e l a t i v e l y  deep and water  movement 

Weather cond i t i ons  pcmnit  a year-round t e s t i n g  program. 

3. Post-1951 

Const ruc t ion  o f  the Nevada Test S i t e  f a c i l i t i e s  began on January 1, 1951. 

was the  f i r s t  s e r i e s  o f  t e s t s  f o r  which the  Nevada Test S i t e  was u t i l i z e d .  The f i r s t  t e s t  

was o f  a one -k i l o ton  device which was a i rd ropped and detonated on January 27, 1951, i n  

Frenchman F1 a t  . 

Operat ion RANGER 
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3. Post-1951 (cont.) 

Subsequently, t h e r e  were var ious  nuc lear  t e s t s ,  most ly  i n  t h e  atmosphere, f i r e d  a t  t h e  NTS. 

Some t e s t s  were p o s i t i o n e d  f o r  f i r i n g  by a i r d r o p ,  b u t  s t e e l  towers were used f o r  many Nevada t e s t s  

a t  he igh ts  rang ing  from 100 t o  700 f e e t  above t h e  ground sur face.  I n  1957 and 1958, he l ium- 

f i l l e d  ba l loons,  t e t h e r e d  t o  p r e c i s e  he igh ts  and l o c a t i o n s  (450 t o  1,500 f e e t  above ground), 

p rov ided a s impler ,  qu icker ,  and less-expensive method f o r  t h e  above ground t e s t i n g  of many 

exper imenta l  dev ices.  

A f t e r  1951,, nuc lear  t e s t  s e r i e s  were c a r r i e d  o u t  a l t e r n a t e l y  a t  t h e  Nevada Test  S i t e  and a t  

P a c i f i c  t e s t  l o c a t i o n s .  Tes t ing  a t  t h a t  t ime was conducted on an i n t e r m i t t e n t  task  f o r c e  

bas is  a t  bo th  the  Nevada Test  S i t e  and i n  the  P a c i f i c  and cont inued i n  t h a t  mode u n t i l  

October 1958. 

On October 31, 1958, t h e  Un i ted  States and Russia entered i n t o  a v o l u n t a r y  t e s t  morator ium 

which l a s t e d  u n t i l  t h e  U.S.S.R. resumed t e s t i n g  on September 1, 1961. A f t e r  resuming t h e  

U.S. t e s t  program a t  t h e  NTS on September 15, 1961, t h e  Atomic Energy Commission r e v i s e d  

i t s  mode of opera t ions  from an i n t e r m i t t e n t  annual a c t i v i t y  t o  a c o n t i n u i n g  year-round program. 

From 1951 u n t i l  e a r l y  1962, a l l  nuc lear  t e s t s  a t  the  NTS were under t h e  management o f  the  AEC's 

Albuquerque Operations O f f i c e .  

f rom t h e  resumption of weapons t e s t i n g  i n  the  f a l l  o f  1961, t h e  Nevada Operations O f f i c e  

(NV) was e s t a b l i s h e d  i n  Las Vegas on March 6, 1962. 

f o r  nuc lear  de tonat ion  programs a t  the  NTS, as w e l l  as a t  a l l  o t h e r  U n i t e d  S t a t e s  t e s t  s i t e s .  

The Nevada Operations O f f i c e  i s  now a p a r t  o f  t h e  Energy Research and Development Admin is t ra t ion .  

Because o f  the  s i g n i f i c a n t l y  increased a c t i v i t i e s  r e s u l t i n g  

NV was assigned the  AEC's r e s p o n s i b i l i t i e s  

Since t h e  establ ishment  of t h e  Nevada Test  S i t e  i n  1951 up u n t i l  t h e  beginning o f  January 

1977, t h e r e  have been 472 announced nuc lear  t e s t s  conducted a t  the  Nevada Tes t  S i t e .  A l l  

atmospheric t e s t s  and Plowshare program t e s t s  conducted a t  t h e  Nevada Test  S i t e  have been 

announced. 

announced i n  advance t o  news media as a s a f e t y  precaut ion,  so t h a t  persons i n  communities 

nearby may a v o i d  be ing i n  a hazardous l o c a t i o n  a t  the  t ime o f  de tonat ion .  

announced a f t e r  they have been conducted. 

Underground nuc lear  t e s t s  t h a t  may cause s i g n i f i c a n t  ground mot ion a r e  

Other  t e s t s  a r e  

Some t e s t s  wi th  low y i e l d s  a r e  n o t  announced. 

. . . ..~. . . ., . .- . 
I -  .. ... .._ -. ..-.. ~.... . - . .. 
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3. Post-1951 (cont.)  

Eighty-four of the 472 announced tests were atmospheric detonations conducted before the  signing 

of the Limited Test Ban Treaty ( L T B T )  in August 1963. 

a l l  b u t  four (small surface t e s t s )  of the atmospheric detonations occurred pr ior  t o  the 1958 

If  crater ing experiments a r e  excluded, 

moratorium. 

a c t i v i t y  underground, was f i r e d  a t  t.he Nevada Test S i t e  i n  1957 i n  a sealed tunnel. 

1962, the United S ta tes  has conducted a l l  of i t s  nuclear weapons t e s t s  underground. 

The f i r s t  fu l l - sca le  nuclear detonation, which was designed t o  contain a l l  radio- 

Since l a t e  

A nuclear crater ing device, code narried DANNY BOY, was detonated on Buckboard Mesa on the 

western- portion of the t e s t  s i te  in  1962 as  a mil i tary experiment f o r  the Department o f  

Defense. Three of the four small atmospheric (surface)  t e s t s  mentioned above were also 

conducted on the f l a t s  j u s t  t o  the e a s t  of Buckboard Mesa and one, SMALL BOY,  was conducted 

in Frenchman Fla t  for  the DOD i n  1962. 

a s  part  of the peaceful applications (Plowshare) program. There have been s ix  such 

experiments (Reference 7),  three of which a r e  mentioned here. 

SEDAN, a 100-kiloton explosion on July 6, 1962, which created a huge c r a t e r  i n  the alluvium 

of Area 10 roughly 340 meters (1,115 f e e t )  across and 98 meters (320 f e e t )  deep. The BUGGY 

experiment, conducted t o  the south of Buckboard Mesa in Area 30 i n  1968, employed f ive  nuclear 

devices, each having a yield of about one kiloton, f i r e d  simultaneously to  produce a di tch 

(s imula ted  c a n a l )  77 meters (254 f e e t )  a c r o s s ,  261 meters (855 f e e t )  long,  and 20 meters 

(65 f e e t )  deep. One small device ( S U L K Y )  w i t h  a yield equivalent t o  92 tons of TNT (not  

ki lotons) ,  buried 90 f e e t  i n  basal t ,  fa i led  to  produce a c ra te r .  

Thereafter, nuclear crater ing t e s t s  were conducted 

The  f i r s t  and largest  was 

Except for  the atmospheric t e s t s  and the crater ing t e s t s  such as those mentioned above, the 

remaining announced t e s t s  have a l l  been designed t o  be contained underground in tunnels and 

d r i l l e d  holes (see Section I I I .A. l . ) .  

Three have been detonated in support of the Yela Uniform program t o  improve long-range seismic 

detection techniques. 

Fourteen have been device development t e s t s  f o r  potential  peaceful applications (Plowshare 

program). 

principles involved i n  nuclear explosions. 

These have been detonated f o r  a variety of reasons. 

Six were j o i n t l y  conducted US-UK t e s t s  of United Kingdom devices. 

Some were for  research t o  co l lec t  s c i e n t i f i c  data t o  be t te r  understand the physical 

New ?,nd untried designs f o r  a given weapon concept 

have been explored. 

between two o r  more demonstrated comlsonents. 

More advanced development has occurred, such as  determining the interact ion 

Proof tes t ing of actual warhead designs has been 

carr ied out t o  determine the r e l i a b i l i t y  before such designs a re  added t o  the national stockpile.  
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3. Post-1951 (Cont . )  

Sa fe ty  t e s t s  were conducted on c e r t a i n  designs t o  t e s t  t h e  v u l n e r a b i l i t y  t o  p o s s i b l e  acc idents .  

Weapons e f f e c t s  t e s t s  have been conducted f o r  t h e  Department o f  Defense ( f o r  the  most p a r t  i n  

t u n n e l s )  t o  determine t h e  e f f e c t s  produced by s p e c i f i c  weapon ou tpu ts  upon var ious  m i l i t a r y  

systems and components. Often, one nuc lear  experiment can be designed t o  serve two o r  more 

purposes. 

of t h e  necessary research, development, and p r o o f  t e s t i n g  program. 

The broad scope o f  t h e  nuc lear  experiments conducted i n  t h e  pas t  t y p i f i e d  t h e  charac ter  

A l though the  major  e f f o r t  a t  the  Nevada Test  S i t e  has been i n  nuc lear  weapons-related 

t e s t i n g ,  t h e  a c t i v i t i e s  have inc luded a v a r i e t y  o f  bo th  nuc lear  and nonnuclear p r o j e c t s  

wherein t h e  ERDA l a b o r a t o r i e s ,  ERDA cont rac tors ,  as w e l l  as o t h e r  government agencies and 

t h e i r  c o n t r a c t o r s  have taken advantage o f  the  f a c i l i t i e s  a v a i l a b l e ,  t h e  c l imate ,  the  

remoteness, and t h e  c o n t r o l l e d  access o f  t h e  t e s t  s i t e .  Many o f  these programs a r e  

c o n t i n u i n g  and w i l l  be descr ibed f u r t h e r  i n  Sec t ion  111. 

The 465 meters (1,527 f e e t )  BREN (Bare Reactor Experiment--Nevada) Tower l o c a t e d  i n  Area 28 

a t  the  NTS comprises a f l e x i b l e  r a d i a t i o n  s tudy  f a c i l i t y  where a v a r i e t y  o f  experiments have 

been performed s i n c e  1962. The f a c i l i t y  c o n s i s t s  o f  a guyed, open-framed s t e e l  tower, and i s  

used t o  p o s i t i o n  a r a d i a t i o n  source f o r  use i n  s t u d i e s  done f o r  t h e  AEC's D i v i s i o n  o f  B i o l o g y  

and Medic ine (now ERDA's D i v i s i o n  o f  Biomedical and Environmental Research). Th is  f a c i l i t y  has 

been used t o  conduct neutron and gamma r a y  i n t e r a c t i o n s  over  a v a r i e t y  o f  geometric c o n f i g u r a t i o n s  

i n  a i r ,  ground, s h i e l d i n g  m a t e r i a l s ,  sh ie lded veh ic les ;  and w i t h  t i s s u e  e q u i v a l e n t  s imu la t ions ,  

e l e c t r o n i c  components, and l i v e  organisms. 

s i d e  o f  t h e  BREN Tower. 

and c o n t r o l  cab le  hookup s t a t i o n s  a r e  l o c a t e d  

and ins t rumenta t ion  f o r  the  var ious  experiments. 

p rov ided by a two-man personnel cage on an e i g h t - t o n  c a p a c i t y  f r e i g h t  e l e v a t o r .  

meteoro log ica l  sensors have been i n s t a l l e d  a t  var ious  e l e v a t i o n s  i n  suppor t  o f  bo th  o p e r a t i o n a l  

A 14-MeV neutron generator  was once mounted on the  

It was capable o f  be ng h o i s t e d  t o  seven d i f f e r e n t  l e v e l s  where power 

A c o n t r o l  bunker housed t h e  a c c e l e r a t o r  c o n t r o l s  

Access t o  t h e  upper l e v e l s  o f  the  tower i s  

I n  t h e  past, 

and research a c t i v i t i e s .  

smal l  m i s s i l e  launch t e s t s ,  and a complex s e r i e s  o f  son ic  boom experiments. The A i r  Force 

Cambridge Research Labora tor ies  have c a l i b r a t e d  a c o u s t i c  sounding equipment by comparison w i t h  

weather i n s t r u m e n t a t i o n  mounted on t h e  BREN Tower. 

remote ly  measure low- leve l  atmospheric parameters. 

The tower a l s o  has been t h e  s i t e  o f  l a s e r  s c i n t i l l a t i o n  experiments, 

This  experimental acous t ic  sounder would 



2-17 

11. C .  HISTORICAL BACKGROUND OF NTS 

3 .  Post-1951 (Cont.) 

As a p a r t  o f  t h e  program t o  develop inethods f o r  p r e d i c t i n g  b u i l d i n g  response t o  ground motion, 

two i d e n t i c a l  f o u r - s t o r y  r e i n f o r c e d  concrete t e s t  s t r u c t u r e s  were cons t ruc ted  i n  Area 1. 

Between 1966 and 1973, s t r u c t u r a l  response measurements were recorded f o r  42 underground 

n u c l e a r  experiments. 

dynamic t e s t s  f o r  ga ther ing  engineer ing da ta  on t h e  response o f  s t r u c t u r e s  t o  ground mot ion 

b o t h  w i t h  and w i t h o u t  n o n s t r u c t u r a l  i n f i l l  w a l l s  and p a r t i t i o n s  (References 8, 9, 10, and 1 1 ) .  

By 1973, a f t e r  s u f f i c i e n t  low-amp1 i t u d e  data had been accumulated, h igh-ampl i tude,  

d e s t r u c t i v e - l e v e l  t e s t i n g  was conducted on one o f  these s t r u c t u r e s .  These t e s t s  were c a r r i e d  

o u t  i n  1974 and t h e  r e s u l t s  publ ished i n  Reference 12. 

These s t r u c t u r e s  were a l s o  subjected t o  a s e r i e s  o f  low-ampli tude 

A herd  o f  range c a t t l e  has been mainta ined o n s i t e  s ince  t h e  mid-1950's and an exper imenta l  

d a i r y  fa rm i n  Area 15 has been operated s i n c e  the  e a r l y  1960's. 

these exper imenta l  herds a r e  moni tored as p a r t  o f  the  r o u t i n e  r a d i o l o g i c a l  s u r v e i l l a n c e  

program. 

human-dose p r e d i c t i o n  models and t o  f u r n i s h  i n f o r m a t i o n  on the  e f f e c t i v e n e s s  o f  p r o t e c t i v e  

a c t i o n s  which may be taken t o  reduce t h e  amounts o f  r a d i o n u c l i d e s  g e t t i n g  i n t o  human food 

under var ious  contaminat ing s i t u a t i o n s .  

Levels  o f  r a d i o n u c l i d e s  i n  

Data from experiments w i t h  animals taken from these herds a r e  being used t o  improve 

I n  a d d i t i o n  t o  i t s  o t h e r  r e s p o n s i b i l i t i e s ,  beginn ing i n  FY 1974, t h e  Nevada Operat ions O f f i c e  

became r e s p o n s i b l e  f o r  t h e  custody arid a d m i n i s t r a t i o n  o f  the  geographica l  area and t h e  

f a c i l i t i e s  a t  t h e  former Nuclear Rock.et Development S t a t i o n  (NRDS) which had been 

admin is te red  by t h e  J o i n t  NASA-AEC Space Nuclear Systems O f f i c e .  The NRDS occupied t h e  

southwest corner  o f  t h e  Nevada Test  S i te ,  and i s  now known as Area 25. 

Area 25 conta ins  some $140 m i l l i o n  of s p e c i a l i z e d  f a c i l i t i e s :  

engine/nuc lear  furnace t e s t  stands (known as ETS-1, Test  C e l l  C, and T e s t  C e l l  A ) ,  

( 2 )  engine maintenance, assembly, and disassembly b u i l d i n g  (known as'E-MAD) , (3)  r e a c t o r  

maintenance, assembly, and disassembly b u i l d i n g  (known as R-MAD) , (4) '  r a d i o a c t i v e  m a t e r i a l  

s to rage f a c i l i t y  (known as RMSF), and ( 5 )  o t h e r  suppor t  f a c i l i t i e s .  

(See F i g u r e  11-3). 

(1)  nuc lear  r e a c t o r /  

Twenty exper imenta l  reac tor /nuc lear  engine/nuc lear  furnace t e s t s  have been conducted i n  t h i s  

a rea  s i n c e  1959. A more complete d e s c r i p t i o n  o f  t h e  t e s t  h i s t o r y ,  the  f a c i l i t i e s ,  and t h e  
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3. Post-1951 (cont.)  

environmental considerations i s  given i n  the environmental statement f o r  NRDS (WASH-1508) 

(Reference 1 3 ) .  The program a c t i v i t y  under NASA terminated in 1973. 

Residual and par t ia l ly  expended nuclear fuel elements from the NRDS t e s t  program were 

par t  of the inventory t h a t  was turned over t o  the custody of the Nevada Operations Office, 

in addition t o  the radioactive waste storage areas.  

program was terminated and no future  engine t e s t s  a r e  contemplated. 

a c t i v i t i e s  in Area 25 accomplished by the Nevada Operations Office included the 

disassembly of residual reactors ,  nuclear engines, and the preparation of fuel 

elements f o r  shipment t o  the Idaho Nuclear Engineering Laboratory (INEL). 

The nuclear rocket engine t e s t  

The primary 

In Area 26 (also known as  Area 401), the Lawrence Livermore Laboratory conducted s ix  

experimental t e s t s  involving development o f  a nuclear reactor  f o r  a ramjet engine a s  a par t  

of Project Pluto. Between 1961 and 1964, four t e s t s  of the so-called Tory 11-A and two t e s t s  

of the Tory 11-C nuclear reactors were conducted. 

adjacent t o  the disassembly building t o  handle radioactive l iquids  resul t ing from these t e s t s ,  

T h i s  f i e l d  i s  some 250 f e e t  by 260 fee t .  occupying an area of about 6,300 square meters, and 

appropriately fenced and marked. 

stored i n  the E-MAD and R-MAD buildings in Area 25. 

shipped t o  the Idaho Nuclear Engineering Laboratory. This e f f o r t  will  extend into FY 1978 and is 

fur ther  mentioned i n  Section 111. 

A radioactive leach f i e l d  was constructed 

Some remaining materials from these t e s t s  a r e  current ly  

The radioactive fuel elements a r e  to  be 

Those f a c i l i t i e s  not being used f o r  the expended fuel recovery program a r e  presently held in 

caretaker s ta tus ,  pending determination of  future  use. Section 111 of t h i s  environmental s t a t e -  

ment includes three such proposed uses f o r  these f a c i l i t i e s .  

._" ~ . . . -. . 
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FIGURE 11-5 POPULATION MAP 
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1I.D. THE EXISTING ENVIRONMENT 

D. THE EXISTING ENVIRONMENT 

1 .  Surrounding Environs 

a .  Population Distribution 

Figure 11-5 indicates the populations in and around the c i t i e s ,  towns, and settlements 

Surroundinq the NTS. 

iinnn e a r l i e r  censuses. 

major population centers within 300 kilometers (186 miles) of the s i t e .  

540,000 people l iving within the to ta l  area described by a 300 kilometer radius,  

including par ts  of California;  about th ree- f i f ths  of these l i v e  in the Las Vegas greater  

metropolitan area. 

density,  there a r e  about 0.7 people per square kilometer (1.8 people per square mile) 

within the 300-kilometer radius of the NTS Control P o i n t .  For comparison, the United 

States  (50 s t a t e s )  has a population density of 22 people per square kilometer and the 

overall  Nevada average i s  1.5 people per square kilometer (3.9 people per square mile) .  

The population figures used herein a r e  1975 estimates based 

With the exception o f  Las Vegas and v ic in i ty ,  there a r e  no 

There a r e  about 

I f  greater  Las Vegas i s  not considered i n  determining population 

The c loses t  o f f s i t e  areas w i t h i n  about 80 kilometers (50 miles) of the NTS a r e  predominantly 

rura l .  A number of small communities a r e  located within t h i s  area,  the three la rges t  

being Indian Springs, Beatty, and Pahrump Valley. Pahrump Valley i s  a rural  community 

w i t h  an estimated population o f  about 3,500 and i s  located about 72 kilometers (45 miles) 

south of the NTS. 

95 near Indian Springs Air Force Auxiliary Field and i s  only 24 kilometers (-15 miles) 

from the nearest  border o f  the NTS. 

about 30 kilometers (18 miles)  west o f  the NTS boundary. 

population of about 1,100. ) 

Indian Springs, with a population o f  1,800, i s  located on Highway 

Beatty, with a population of about 500, i s  located 

(Beatty Township has a 

In the adjacent s t a t e s ,  the Mojave Desert o f  California,  which includes Death Valley 

National Monument, l i e s  along the southwestern border of Nevada. 

the Monument boundaries varies considerably from season t o  season, with fewer than 

The population within 
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1. Surrounding Environs - a. (Cont. ) 

200 permanent r e s i d e n t s  and t o u r i s t s  i n  the  area d u r i n g  any g iven p e r i o d  i n  the  summer 

months. 

area on any p a r t i c u l a r  day d u r i n g  t h e  major  h o l i d a y  per iods.  

genera l  area i s  Barstow, C a l i f o r n i a ,  l o c a t e d  233 k i lometers  (145 m i l e s )  south-southwest 

o f  t h e  NTS, w i t h  a p o p u l a t i o n  o f  about 18,200. Baker, C a l i f o r n i a ,  w i t h  a p o p u l a t i o n  o f  

about 500, l i e s  d i r e c t l y  south o f  NTS, about 160 k i lometers  (100 m i l e s ) .  The Owens 

Va l ley ,  where numerous small  towns a r e  located,  l i e s  about 100 k i lometers  ' (60 m i l e s )  west 

of Death Va l ley .  The l a r g e s t  town i n  Owens V a l l e y  i s  Bishop, C a l i f o r n i a ,  l o c a t e d  225 

k i l o m e t e r s  (140 m i l e s )  west-northwest o f  the NTS, w i t h  a p o p u l a t i o n  o f  about 3,600. 

However, d u r i n g  t h e  w i n t e r ,  as many as 12,000 t o u r i s t s  and campers can be i n  t h e  

The l a r g e s t  town i n  t h i s  

The extreme southwestern reg ion  o f  Utah i s  more developed than the  adjacent  p a r t  o f  Nevada. 

The l a r g e s t  town, i n  t h a t  area, Cedar City, w i t h  a p o p u l a t i o n  o f  approx imate ly  9,900, i s  

l o c a t e d  265 k i lometers  (165 m i l e s )  eas t -nor theas t  o f  the  NTS. S t .  George, l o c a t e d  217 

k i lometers  (135 m i l e s )  eas t  o f  the NTS, has a popu la t ion  o f  about 8,000. 

The extreme nor thwestern reg ion  o f  Ar izona i s  most ly  undeveloped range land, w i t h  the  

except ion  o f  t h a t  p o r t i o n  i n  the  Lake Mead Nat ional  Recreat ional  Area. The Hoover Dam/Lake 

Mead complex i s  about 160 k i lometers  (100 m i l e s )  southeast  o f  t h e  NTS. Several small  

r e t i r e m e n t  communities a r e  found south a long the  Colorado R i v e r  below Hoover Dam w i t h i n  

the  Lake Mead Recreat ional  Area, p r i m a r i l y  a t  Lake Mojave. The l a r g e s t  town i n  t h e  area 

i s  Kingman, loca ted  265 k i lometers  (165 m i l e s )  southeast  o f  t h e  NTS, w i t h  a p o p u l a t i o n  o f  

a bout  7 , 500. 

b. A n t i c i p a t e d  Populat ion Growth 

The C l a r k  County Regional Planning Counci l ,  us ing  da ta  from a v a r i e t y  o f  s t a t e  and l o c a l  

sources, has made p r o j e c t i o n s  f o r  the p o p u l a t i o n  growth of C l a r k  County t o  the  y e a r  2000. 

The Nevada S t a t e  Engineer 's  o f f i c e  has made s i m i l a r  p r o j e c t i o n s  f o r  o t h e r  count ies  i n  

Nevada i n  t h e  Water Planning Report (Reference 14) .  The pro j 'ect ions f o r  t h e  count ies  

c l o s e s t  t o  the  Nevada Test  S i t e  a r e  shown i n  the  f o l l o w i n g  t a b l e :  
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1 .  Surrounding Envi rons (Cont.) 

POPULATION PROJECTIONS 

1975 1980 1990 

C l a r k  County 

Esmeralda County 

L i n c o l n  County 

Nye County 

374,000 435,000 600,000 

629 700 7 50 

2,500 2,700 2,800 

5,600 7,000 8,500 

C l a r k  County i s  expected t o  show cont inu ing ,  r a p i d  growth. Some have est imated 

a m i l l i o n  people by t h e  y e a r  2000. The p r i n c i p a l  area o f  growth w i t h i n  C l a r k  County 

i s  known as t h e  Las Vegas Val ley,  which comprises Las Vegas i t s e l f ,  N o r t h  Las Vegas, 

and Henderson, a long w i t h  some of  t h e  i n t e r v e n i n g  un incorpora ted  areas. 

of s u b s t a n t i a l  est imated p o p u l a t i o n  growth (23,000 people by t h e  year  2000) i s  

S e a r c h l i g h t  Township, which l i e s  southward a long t h e  Colorado R iver ,  below Hoover Dam. 

The Boulder  City area i s  expected t o  double i n  s i z e  t o  15,000 people by t h e  y e a r  2000. 

Another area 

c. Land Use o f  NTS Envi rons (Reference 

F i g u r e  11-6 i s  a map showing genera 

15) 

l a n d  use. A wide v a r  

graz ing,  min ing,  camping, f i s h i n g ,  and hunt ing,  e x i s t  

For  example, w i t h i n  a 300-k i lometer  (186-mi le ) - rad ius  

f rom below sea l e v e l  i n  Death V a l l e y  t o  4,420 meters 

e t y  o f  uses, such as farming,  

due t o  t h e  v a r i e d  t e r r a i n .  

west of t h e  NTS, e l e v a t i o n s  range 

14,500 f e e t )  above mean sea l e v e l  

A d d i t i o n a l l y ,  p a r t s  o f  two v a l l e y s  o f  i n  t h e  S i e r r a  Nevada Range (Mount Whitney). 

ma jor  a g r i c u l t u r a l  importance ( t h e  Owens and San Joaquin) a r e  inc luded.  

o f  t h e  NTS a r e  more u n i f o r m  s ince  t h e  Mojave Deser t  ( m i d l a t i t u d e  d e s e r t )  

comprises most o f  t h i s  p o r t i o n  o f  Nevada, C a l i f o r n i a ,  and Ar izona.  The areas e a s t  o f  

t h e  NTS p r i m a r i l y  l i e  i n  t h e  Basin and Range phys iographic  prov ince,  w i t h  some o f  t h e  

The areas south 

o l d e r  r i v e r  v a l l e y s ,  such as t h e  V i r g i n  R i v e r  V a l l e y ,  suppor t ing  smal l -sca le  b u t  

i n t e n s i v e  farming and producing a v a r i e t y  of crops by i r r i g a t i o n .  

common i n  t h i s  area, p a r t i c u l a r l y  t o  t h e  nor theas t .  The area n o r t h  o f  t h e  NTS is a l s o  

Graz ing i s  a l s o  
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FIGURE 111-6 GENERAL LAND USE MAP 



2-24 

1 I . D .  THE EXISTING ENVIRONMENT 

1. Surrounding Environs - c .  (Cont.) 

Basin-Range d e s e r t  where the  major  a g r i c u l t u r a l - r e l a t e d  a c t i v i t y  i s  g raz ing  o f  b o t h  

c a t t l e  and sheep. Only areas o f  minor  a g r i c u l t u r a l  importance, p r i m a r i l y  f o r  

p roduc t ion  o f  a l f a l f a  hay, a r e  found n o r t h  o f  the  NTS i n  t h i s  p o r t i o n  o 

a d is tance o f  300 k i lometers  (186 m i l e s ) .  

. I n  the  summer of 1974, a b r i e f  survey o f  home gardens i n  areas surround 

Nevada w i th in  

ng t h e  NTS found 

t h a t  a major  p o r t i o n  of  the  l o c a l  r e s i d e n t s  grow o r  have access t o  l o c a l l y  grown f r u i t s  

and vegetables. 

(18 m i l e s )  of t h e  NTS were se lec ted  f o r  sampling. 

r o o t ,  l e a f ,  seed, and f r u i t  c rops.  The Amargosa Farm area has a p o p u l a t i o n  o f  about 

300 and i s  l o c a t e d  about 50 k i lometers  (30 m i l e s )  southwest o f  t h e  c e n t e r  o f  t h e  NTS. 

The Spr ing  Meadows Farm area i s  a r e l a t i v e l y  new development c o n s i s t i n g  o f  approx imate ly  

40 square k i l o m e t e r s  (15 square m i l e s )  w i t h  a p o p u l a t i o n  o f  somewhat more than 60. 

Th is  area i s  about  55 k i lometers  (34 m i l e s )  south-southwest o f  t h e  NTS. 

Approximately two dozen o f  the  surveyed gardens w i t h i n  30 k i l o m e t e r s  

These gardens produce a v a r i e t y  o f  

D a i r y  farming i s  n o t  ex tens ive  w i t h i n  t h e  300-k i lometer  r a d i u s  area under d iscuss ion.  

From a survey o f  m i l k  cows i n  the  area, made d u r i n g  1975, a t o t a l  o f  12,721 d a i r y  cows 

and 1,174 fami ly  cows were loca ted .  

t h e  t e s t  s i t e .  

(Moapa R i v e r  Val ley,  Nevada; V i r g i n  R i v e r  Va l ley ,  Nevada; and Las Vegas, Nevada); ( 2 )  n o r t h -  

e a s t  (Hiko and Alamo, Nevada, area) ;  ( 3 )  west-northwest (near Bishop, C a l i f o r n i a ) ;  and 

( 4 )  southwest (near Barstow, C a l i f o r n i a ) .  

The fami ly  cows a r e  found i n  a l l  d i r e c t i o n s  around 

Wi th re fe rence t o  t h e  NTS, d a i r y  cows a r e  p r i m a r i l y  l o c a t e d  (1) southeast  

The major  body o f  water  l o c a t e d  160 k i lometers  (100 m i l e s )  southeast  o f  t h e  NTS i s  Lake 

Mead, a man-made l a k e  supp l ied  w i t h  water by the  Colorado R iver .  

t h e  source f o r  about  40 percent  of the  water  used l o c a l l y  f o r  domestic and i n d u s t r i a l  

purposes i n  the  Las Vegas Val ley.  

Lake Mead i s  

The Southern Nevada Water System u t i l i z e s  a pumping 

and t reatment  f a c i l i t y  a t  Lake Mead i n  a d d i t i o n  t o  an ex tens ive  underground d i s t r i b u t i o n  

system throughout  Las Vegas Va l ley .  The remain ing water  comes from l o c a l  w e l l s .  Lake 

Mead i s  a l s o  t h e  source f o r  a p o r t i o b o f  t h e  water  used by Southern C a l i f o r n i a .  
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1. Surrounding Envi rons - c.  (Cont. ) 

Smal ler  r e s e r v o i r s  and lakes l o c a t e d  i n  the  area a r e  p r i m a r i l y  f o r  i r r i g a t i o n  and f o r  

l i v e s t o c k .  I n  C a l i f o r n i a ,  130 k i lometers  (80 m i l e s )  t o  t h e  west, the  Owens R i v e r  

feeds i n t o  t h e  Los Angeles Aqueduct, a major  source o f  domestic water  f o r  t h e  Los 

Angeles area. 

d. I n d u s t r i a l  Complexes 

The neares t  i n d u s t r i a l  e n t e r p r i s e s  which migh t  be c l a s s i f i e d  as a major  i n d u s t r i a l  

complex a r e  a t  Henderson, Nevad(3, some 110 k i lometers  (68 m i l e s )  t o  t h e  southeast .  

There a r e  severa l  chemical p r o c i s s i n g  p l a n t s  loca ted  i n  an i n d u s t r i a l  park a t  Henderson 

which normal ly  employ about 1,000 workers ( t h e  number v a r i e s ) ,  l a r g e l y  f o r  t h e  chemical 

r e f i n i n g  o f  metals. 

I t  must be borne i n  mind, however,, t h a t  i n  Las Vegas, the  gaming and r e s o r t  h o t e l  businesses 

a r e  considered major  i n d u s t r i e s .  

commercial a c t i v i t i e s  i n c l u d i n g  small  manufactur ing i n  t h e  Las Vegas V a l l e y  area. 

There are, of course, a cons iderab le  number of assoc ia ted  

The gaming and r e s o r t  s t r u c t u r e s  -in Las Vegas i n c l u d e  a number of h i g h - r i s e  b u i l d i n g s .  

Ground mot ion  associated w i t h  underground nuc lear  t e s t s  induces a response mot ion i n  h igh-  

r i s e  s t r u c t u r e s  i n  the  same way t h a t  earthquakes do. A t  t h e  beginning of 1976, there  were 

36 separate h i g h - r i s e  b u i l d i n g  ~coniplexes (n ine  through 29 s t o r i e s ) .  Many have two o r  more 

towers, r e s u l t i n g  i n  a t o t a l  o f  5;' h i g h - r i s e  towers. A conserva t ive  growth p r o j e c t i o n  

over  the nex t  few years suggests t h a t  w i t h  a d d i t i o n s  t o  e x i s t i n g  b u i l d i n g s  and new b u i l d i n g  

complexes, t h e  number o f  high-riscb towers w i l l  increase t o  about 70 i n  1978 and cont inue 

t o  grow a t  a r a t e  near f i v e  per  year .  

e x i s t .  

b i l l i o n  d o l l a r s .  

Some new b u i l d i n g s  probably  w i l l  be h igher  than now 

The t o t a l  replacement vd lue  of  e x i s t i n g  h i g h - r i s e  b u i l d i n g s  i s  i n  excess o f  a 

It has been est imated t h a t  t h e m  a r e  about 85,000 l o w - r i s e  r e s i d e n t i a l  and commercial 

b u i l d i n g s  w i t h i n  a r a d i u s  o f  200 k i lometers  (125 m i l e s )  o f  t h e  t e s t  s i t e .  About 
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1. Surrounding Environs - d. (Cont.) 

74,000 of  these a r e  loca ted  i n  the  Las Vegas V a l l e y  and the  balance i n  smal le r  

communities i n c l u d i n g  Tonopah, Beat ty ,  G o l d f i e l d ,  Lathrop Wells, I n d i a n  Spr ings,  arid 

Alamo, Nevada. The normal p r o j e c t e d  growth r a t e  i n  Las Vegas i s  550 u n i t s  p e r  year .  

The replacement va lue o f  e x i s t i n g  l o w - r i s e  b u i l d i n g s  i n  Las Vegas i s  between 2.5 and 

3.0 b i l l i o n  d o l l a r s .  

a t  200 m i l l i o n  d o l l a r s .  

The t o t a l  replacement va lue  i n  t h e  smal le r  communities i s  p laced 

There a r e  25 a c t i v e  mines w i t h i n  300 k i lometers  (186 m i l e s )  o f  the  NTS. 

o f  t h e  min ing  opera t ions  i n v o l v e  l e s s  than 10 workers per  mine and a t  severa l  of t h e  

smal le r  mines, the  work f o r c e  c o n s i s t s  o f  one o r  two men. However, a few opera t ions  

employ up t o  150 workers. 

a t  t h e  s i t e  of the  o l d  min ing  town o f  Tempiute. 

200 people who w i l l  commute t o  the  m i l l  d a i l y ,  ma in ly  from t h e  surrounding towns. The 

Kennecott Copper Corporat ion operates i t s  l a r g e  open-p i t  mine near Ely i n  White Pine 

County j u s t  a t  the  per iphery  o f  t h e  300-k i lometer  c i r c l e .  

p l a n t  i s  a t  M c G i l l .  

The m a j o r i t y  

A new m i l l  t o  process high-grade tungsten o r e  i s  be ing b u i l t  

It i s  expected t h e  m i l l  w i l l  employ about 

Kennecot t 's  ore-process ing 

The combined opera t ions  employ over  1,000 people. There a r e  14 

mines s i t u a t e d  w i t h i n  50 k i lometers  (31 m i l e s )  o f  the t e s t  s i t e  boundaries. 

f i v e  a r e  worked on a r e g u l a r  o r  continuous bas is  and the o thers  a r e  worked i n t e r m i t t e n t l y  

i n  response t o  the  minera l  market. 

soon be open-p i t  operat ions.  

Of these, 

O f  the  f i v e  a c t i v e  mines, t h r e e  a r e  now o r  w i l l "  

e. Recreat ional  Areas (see F i g u r e  11-6) 

The use of  bo th  n a t i o n a l  and s t a t e  r e c r e a t i o n a l  f a c i l i t i e s  w i t h i n  a 300-k i lometer  r a d i u s  

of  the  NTS (186 m i l e s )  has increased s i g n i f i c a n t l y  d u r i n g  t h e  p a s t  decade. 

popular  of these s i t e s  a r e  b r i e f l y  descr ibed below. 

The more 
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(1 ) Hoover Dam/Lake Mead 

Hoover Dam i s  one o f  t h e  w o r l d ’ s  l a r g e s t  h y d r o e l e c t r i c  i n s t a l l a t i o n s  and began 

commercial opera t ion  on October 26, 1936. More than 36 b i l l i o n  cub ic  meters 

(27 m i l l i o n  a c r e - f e e t )  o f  water, t h r e e  years o f  average annual Colorado R i v e r  

f low,  a r e  s t o r e d  behind the  dam and re leased i n  a regulated,  year- round f l o w  t o  

farms, homes, and f a c t o r i e s  downstream. Passing through t h e  t u r b i n e s ,  the  water  

generates low-cost  e l e c t r i c i t y  which i s  d i s t r i b u t e d  t o  markets i n  Nevada, Arizona, 

and C a l i f o r n i a .  (Hoover Dam was the  f i r s t  o f  the  Bureau o f  Reclamat ion ’s  present-  

day, la rge ,  mu1 t ip le -purpose developments. ) 

Lake Mead, the  l a r g e s t  ‘man-made body o f  water  i n  t h e  western hemisphere, extends 

175 k i l o m e t e r s  (110 m i les l i  upstream i n t o  the  lower  end o f  Grand Canyon and has a 

s h o r e l i n e  o f  880 k i lometers  (550 m i l e s ) .  A 12-month season a t t r a c t s  more than 

4.5 m i l l i o n  v i s i t o r s  each year  f o r  swimming, boat ing,  water  s k i i n g ,  f i s h i n g ,  and 

camping. 

Serv ice  as p a r t  o f  t h e  Lake Mead Nat ional  Recreat ional  Area. Th is  area a l s o  

inc ludes  Lake Mojave, which extends from the  t a i l r a c e  o f  Hoover Dam 110 k i l o m e t e r s  

(67 m i l e s )  downstream t o  Davis Dam. 

The l a k e  and surrounding area a r e  admin is tered by t h e  Nat iona l  Park 

(2) V a l l e y  o f  F i r e  

The V a l l e y  o f  F i r e  S ta te  Park (Nevada’s o l d e s t  s t a t e  park, dedicated i n  1935) i s  

t h e  l a r g e s t  s t a t e  park i n  southern Nevada and encompasses 138 square k i lometers  

(53 square m i l e s )  o f  land ’a rea .  * ‘ I t . i ,s  l o c a t e d  ad jacent  t o  and j u s t  west of t h e  

upper arm o f  Lake Mead. .l’his r e c r e a t i o n a l  *and geo log ica l  area der ives  i t s  name 

from t h e  many b r i l l i a n t  r e d  sandstone fo rmat ions*wh ich  were formed f rom s h i f t i n g  

sand dunes d u r i n g  the  Juralssic Per iod,  150 m i l l i o n  years ago. Complex u p l i f t i n g  

and f a u l t i n g  o f  t h e  reg ion ,  f o l l o w e d  by ex tens ive  eros ion,  have c rea ted  t h e  present  

topography and o t h e r  exposed geo log ic  f e a t u r e s  i n c l u d i n g  p e t r i f i e d  logs .  
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P r e h i s t o r i c  I n d i a n  r o c k  a r t  (pet rog lyphs)  may be viewed a t  severa l  l o c a t i o n s  i n  

t h e  park. 

The Pueblo Grande Nevada-Lost City Museum o f  Archaeology, loca ted  i n  nearby 

Overton, houses d i s p l a y s  o f  a r t i f a c t s  and r e c o n s t r u c t i o n s  o f  t h e  o r i g i n a l  p i t  

d w e l l i n g s  and pueblos found i n  the  Moapa Va l ley .  

(3) Red Rock Canyon 

Located 32 k i lometers  (20 m i l e s )  west  of Las Vegas, t h e  1,340 square k i lometers  

(517 square m i l e s )  Red Rock Canyon Recreat ion Area i s  j o i n t l y  managed by t h e  

s t a t e  and t h e  Bureau o f  Land Management. 

r o c k  fo rmat ions  a r e  t h e  pr imary  a t t r a c t i o n s  o f  t h i s  area.  

Serv ice  admin is te rs  t h e  n o r t h e r n  73 square k i lometers  (28 square m i l e s )  w i t h  

improved roads and r e c e n t l y  completed pub1 i c  use f a c i  1 i t i e s .  

The beauty and grandeur o f  t h e  m u l t i c o l o r e d  

The Nevada S t a t e  Park 

About e i g h t  k i l o m e t e r s  ( 5  m i l e s )  t o  t h e  south the  Nevada S t a t e  Park Serv ice  has 

r e c e n t l y  opened t h e  Spr ing Mountain Ranch f a c i l i t i e s  t o  t h e  p u b l i c  f o r  r e c r e a t i o n a l  

use. Dat ing  back t o  1867, there  i s  an unusual atmosphere and cons iderab le  h i s t o r i c a l  

l o r e  assoc ia ted  w i t h  t h e  ranch. The p r o j e c t  i s  p a r t i a l l y  funded by t h e  Bureau 

o f  Outdoor Recreat ion as w e l l  as by the  s t a t e .  

(4) Char leston Park/Lee Canyon 

The Mount Char leston area, about 32 k i l o m e t e r s  (20 m i l e s  southeast  of t h e  NTS, i s  

p a r t  of t h e  Toiyabe Nat iona l  Forest ,  and admin is tered by t h e  Las Vegas Ranger D is -  

t r i c t .  

t h e  year .  Char leston Peak, a t  an e l e v a t i o n  of  3.633 meters (11,918 f e e t ) ,  i s  t h e  

c e n t r a l  focus o f  a scen ic  l o c a t i o n  f o r  var ious  summer and w i n t e r  outdoor  a c t i v i t i e s .  

T h i s  popular  r e c r e a t i o n a l  area i s  h e a v i l y  used by l o c a l  r e s i d e n t s  throughout  

. . .  . . .... -. .. .- - - - 
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Char leston Peak c m p r i s e s  an area used f o r  p i c n i c k i n g ,  camping, and h i k i n g .  

Nearby Lee Canyon i s  southern Nevada's o n l y  w i n t e r  spor ts  area. Recent ly  i n s t a l l e d  

s k i  r e s o r t  f a c i l i t i e s  i n c l u d e  a 900-meter (3,000-foot) double c h a i r l i f t .  Homesites 

and cabins occupy p r i v a t e l y  owned hold ings a long the  main v a l l e y  f l o o r s ,  and a 

small  community e x i s t s  a t  Char leston Park, which suppor ts  an elementary school 

and f i r e  p r o t e c t i o n  serv ices .  

( 5 )  Death V a l l e y  Nat ional  Monui- 

Death V a l l e y  Nat iona l  Monument, e s t a b l i s h e d  i n  1933 and admin is te red  by the  Nat iona l  

Park Service, i s  the  c l o s e s t  major  r e c r e a t i o n a l  area t o  the  NTS, i .e . ,  about 

19 k i l o m e t e r s  (12 m i l e s )  a i r  d is tance west. 

The monument covers a lmost  7,700 square k i lometers  (3,000 square m i l e s )  and i s  

l o c a t e d  i n  t h e  rugged d e s e r t  r e g i o n  eas t  o f  the  S i e r r a  Nevada Range i n  eas tern  

C a l i f o r n i a  and southwestern Nevada. The v a l l e y  i t s e l f  i s  about 225 k i lometers  

(140 m i l e s )  long  and ranges from 6 t o  48 k i lometers  ( 4  t o  30 m i l e s )  i n  w id th .  

Near ly  1,400 square k i lometers  (550 square m i l e s )  o f  the  v a l l e y  f l o o r  a r e  below 

sea l e v e l ;  t h e  lowest  land  i n  the  western hemisphere i s  i n  t h e  v i c i n i t y  o f  Badwater, 

86 meters (282 f e e t )  below sea l e v e l .  

Death V a l l e y  Nat iona l  Monument i s  open t o  t r a v e l  a l l  year; however, the  

r e g u l a r  season i s  from l a t e  October t o  e a r l y  May when t h e  v a l l e y  c l i m a t e  i s  u s u a l l y  

very  p leasant .  Most o f  the r e c r e a t i o n a l  and v i s i t a t i o n  f a c i l i t i e s  a r e  c l u s t e r e d  i n  

t h e  c e n t r a l  p o r t i o n  o f  the  monument, w i t h  Death Va l ley  S c o t t y ' s  Ranch and Cast le  

(nor thwest  o f  Beat ty )  bein'g the  major  except ion.  

V a l l e y  dates from t h e  gold- rush days o f  1849. 

l e a d i n g  t o  t h e  la rge-sca le  recovery o f  borax f r e i g h t e d  over  t h e  d e s e r t  i n  huge 

The recorded h i s t o r y  of  Death 

Considerable p rospec t ing  fol lowed, 

h i  g h-wheel ed wagons drawn by 20-mule teams. 

ii 
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( 6  

An i s o l a t e d  16-hectare (40-acre) t r a c t  i n  Nevada, admin is tered as p a r t  o f  t h e  

Death V a l l e y  Nat iona l  Monument, inc ludes  D e v i l s  Hole, a s inkho le  h a b i t a t  f o r  t h e  

endangered deser t -pupf ish  species "Cyprinodon d i a b o l i s . "  

38 k i lometers  (24 m i l e s )  southwest o f  Mercury, i s  v i s i t e d  i n f r e q u e n t l y ,  m a i n l y  

by s c i e n t i s t s  and Nat iona l  Park Serv ice  personnel i n t e r e s t e d  i n  p r o t e c t i n g  t h i s  

small  pupf ish .  

The s i t e ,  which i s  about 

Ghost min ing  camps i n  t h e  v i c i n i t y  i n c l u d e  Panamint, Skidoo; Harr isburg,  Keane, 

Wonder, and L e a d f i e l d  i n  C a l i f o r n i a ,  and R h y o l i t e  and B u l l f r o g  i n  Nevada. 

Deser t  Nat iona l  W i l d l i f e  Range/Desert Wilderness Area 

The U.S. F i s h  and W i l d l i f e  Serv ice  (USF&W) admin is te rs  t h e  Deser t  

Nat iona l  W i l d l i f e  Range which was e s t a b l i s h e d  i n  1936 p r i m a r i l y  f o r  t h e  p r o t e c t i o n  

and p r e s e r v a t i o n  o f  t h e  r e s i d e n t  p o p u l a t i o n  o f  d e s e r t  b ighorn  sheep. 

one o f  t h e  l a r g e s t  w i l d l i f e  conserva t ion  areas i n  t h e  U n i t e d  States,  now comprises 

6,430 square k i l o m e t e r s  (2,480 square m i l e s )  o f  l a n d  extending from c l o s e  t o  t h e  

c i t y  l i m i t s  o f  Las Vegas northwestward t o  t h e  eas tern  edge o f  t h e  Nevada Tes t  S i t e .  

P a r t  o f  t h e  N e l l i s  A i r  Force Range over laps  t h e  W i l d l i f e  Range and i s  j o i n t l y  used. 

(By agreement, U.S. A i r  Force and ERDA a c t i v i t i e s  on t h e  W i l d l i f e  Range a r e  

coord ina ted  w i t h  USF&W a u t h o r i t i e s . )  

The range, 

Land e l e v a t i o n s  v a r y  f rom 730 meters (2,400 f e e t )  t o  n e a r l y  3,000 meters (10,000 fee t ) ,  

and b o t h  t h e  c l i m a t e  and v e g e t a t i o n  v a r y  w i t h  t h e  e l e v a t i o n .  

est imated 1,000 d e s e r t  b ighorn  sheep on t h e  W i l d l i f e  Range, a wide v a r i e t y  o f  

o t h e r  w i l d l i f e  species i s  supported. 

Range c o n t a i n  a wel l -developed con i fe rous  f o r e s t  and one o f  t h e  f o u r  b r i s t l e c o n e  

p i n e  f o r e s t s  i n  t h e  s t a t e .  The Deser t  Nat iona l  W i l d l i f e  Range a d m i n i s t r a t i v e  

headquarters i s  i n  Las Vegas, w i t h  a f i e l d  s t a t i o n  a t  Corn Creek Springs, 37 

k i l o m e t e r s  (23 m i l e s )  nor thwest  o f  Las Vegas. 

I n  a d d i t i o n  t o  t h e  

The Sheep Range Mountains l o c a t e d  w i t h i n  t h e  

n 
- - - .  
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Because o f  the  extreme s e n s i t i v i t y  o f  deser t  b ighorn  sheep t o  any d is tu rbance 

t o  t h e i r  n a t u r a l  h a b i t a t ,  most o f  the  W i l d l i f e  Range (5,840 square k i l omete rs  

o r  2,250 square m i l e s )  has been proposed f o r  des ignat ion  as a u n i t  o f  the  Nat iona l  

Wilderness Preserva t ion  System. 

seven separate w i  1 derness irni t s  vary ing  from 166 t o  1 , 780 square k i  1 ometers 

(64 t o  690 square m i l e s )  i n  s ize .  

f i l e d  by the  Department o f  I n t e r i o r  concerning t h i s  proposal ,  b u t  no Congressional 

a c t i o n  has taken place. 

pursuant  t o  the  Nat iona l  Wiilderness Ac t  o f  1964, a number o f  r e s t r i c t i o n s  w i l l  be 

e f fec ted ;  f o r  example, a minera l  study w i l l  be requ i red ,  and veh icu la r  use o f  roads 

and t r a i l s  by the  p u b l i c  w i l l  be g r e a t l y  c u r t a i l e d . )  

The proposed Desert Wilderness Area cons is t s  o f  

(An environmental impact s ta tement  has been 

I f  the Range should be des ignated as a Wilderness Area 

Contiguous t o  and a t  the  nor theas tern  corner  o f  the  Desert Nat iona l  W i l d l i f e  Range i s  

the  r e l a t i v e l y  small  Pahran(agat Nat iona l  W i l d l i f e  Refuge i n  Pahranagat Va l l ey .  

es tab l i shed  i n  1964 and conta ins  approx imate ly  22 square k i l omete rs  (8.4 square m i l e s ) .  

The name "Pahranagat" g iven  the  v a l l e y  by e a r l y  Indians, means "many waters."  

It was 

Nat iona l  f o r e s t  lands around the  NTS i n  a d d i t i o n  t o  the  nearby Mount Char leston area 

i nc lude  elements o f  the Toiyabe Nat iona l  Fores t  t o  the  nor th ,  the  Inyo  Nat iona l  Fores t  t o  

the  west, Humboldt Nat iona l  Fores t  t o  the  northeast,  and D i x i e  Nat iona l  Fo res t  i n  southwestern 

Utah t o  the  east.  

I n  a d d i t i o n  t o  those r e c r e a t i o n a l  areas noted above, t he re  a re  a number o f  o the r  s t a t e -  

sponsored p ro jec ts .  L inco ln  County conta ins  f i v e  s t a t e  parks o r  r e c r e a t i o n  areas--Cathedral 

Gorge, Kershaw-Ryan, Beaver Dam, Echo Canyon, and Spr ing V a l l e y - - a l l  of which a re  nor theas t  

of  the  NTS. 

Park where f o s s i l  remains are  on d i sp lay .  

t imes, some o f  which weighed over 45 m e t r i c  tons (50 tons) .  There are  two state-managed 

w i l d l i f e  re fuges-- the Wayne-Kirch W i l d l i f e  Management Area a t  Adams-McGill Reservo i r  i n  

To the n o r t h  o f  the  , tes t  s i t e i s i n .  Nye County i s  t he  Ber l i n - I ch thyosaur  S ta te  

These inc lude  mammoth sea r e p t i l e s  from p r e h i s t o r i c  

eas tern  Nye County and the  Overton W i l d l i f e  Management Area i n  C lark  County j u s t  eas t  o f  

t he  Va l l ey  o f  F i r e  S ta te  Park. The Ward Charcoal Ovens H i s t o r i c  S ta te  Monument i n  White 

Pine County i s  the  s i t e  o f  s i x  e x c e l l e n t l y  cons t ruc ted  ovens used du r ing  the  187O's-8Ots 
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t o  make charcoa'l f o r  use i n  the smelters of nearby mines. 

Kilns, a r e  located in Hot Creek Valley north of the Nellis  Air Force Range. 

Similar ki lns ,  the Tybo Charcoal 

f .  Airspace Control 

The airspace above the Nevada Test S i t e  l i e s  w i t h i n  what i s  ident i f ied as  Special Use 

I Airspace by Federal Aviation Authority regulations (see Reference 16) .  The airspace above 

the Nevada Test S i t e  has been designated R-4808 and i s  contiguous w i t h  r es t r ic ted  

airspace designations R-4806, R-4807, and R-4809 which cover a l l  of the Nellis  Air Force 

Range and the Tonopah Test Range. This e n t i r e  airspace i s  a res t r ic ted  area over which 

the f l i g h t  of a i r c r a f t ,  while not wholly prohibited, i s  subject t o  l imitat ions.  Clear- 

ance must be obtained from the controll ing agency. Agencies having a requirement t o  

overfly o r  penetrate R-4808 are  required to  contact the E R D A  Operations Coordination 

Center ( O C C ) ,  a t  the NTS Control Point (CP), providing the type of a i r c r a f t ,  organization, 

and the purpose o f  the f l i g h t  penetration. 

depending upon the a c t i v i t i e s  programmed a t  the time on the NTS. The Air Operations 

Center (AOC), which is  manned and operated by Air Force personnel under an ERDA-Air Force 

agreement, a s s i s t s  the OCC in obtaining clearances from controll ing agencies and in 

coordinating f l i g h t s  associated with the Nellis  Air Force Range and the Tonopah Test 

Range. 

The OCC approves or  denies the request 

g .  Air Transportation (see Figure 11-5) 

There a r e  a to ta l  o f  38 a i rpor t s  in  the four-county region surrounding the Nevada Test 

Site. 

locations,  u p  t o  the s ize  o f  McCarran International Airport. Most of the a i rpor t s  

a r e  unpaved w i t h  few o r  no f a c i l i t i e s  or  services.  

t o  the s i t e  and the most favorable landing s t r i p s  in the NTS-Las Vegas area.  

These range from small, unpaved landing s t r i p s  a t  ranches and other remote 

The table  below l i s t s  those c loses t  

. ......"I .. . ,. I 
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Desert Rock 
Yucca Lake 
Pahute Strip 
Lathrop We1 1 s 
Indian Springs AFAF 
Beatty 
North Las Vegas 
McCarran International 
Nellis AFB 

Air 
Distance 
From NTS 
Boundary 
km mi 

Onsi te 
Ons i te 
Onsi te 
5 3  
27 17 
31 19 
85 53 
95 59 
98 61 

Current 
No. of 
Annual 
Opera ti ons 

1,300 
36 

None 
100 
180 
120 

170,000 
265,000 
64,000 

Remarks 

ERDA Control 
ERDA Control 
ERDA Control 
General Publ ic 
Air Force Control 
General Pu bl i c 
General. Publ ic 
C omerc i a 1 
Air Force Control 

The Yucca Lake landing strip has a capability to handle C-54's. 

airstrip has a capability for dual tandem wheel loads of 8,500 pounds. 

airstrips are primarily used in support of the Nevada Test Site. 

airstrip is used only for special shipments, while Desert Rock has regularly scheduled 

government charter flights and maly be used by private aircraft. 

open field lying just outside (south) of Restricted Airspace R-4808. 

The Desert Rock 

Both of these 

The Yucca Lake 

Desert Rock is an 

The nearest offsite airstrip at Lathrop Wells is also designated as an open field 

(there are no attendants). 

accommodate C-54 aircraft. 

aircraft (no 1 ighting avai able). 

It is an old, abandoned military auxiliary field and can 

It is presently utilized for daylight operations of private 

The airport near Beatty is a civil airdrome equipped with navigational aids, including 

a rotating beacon. 

(5,500 feet) long and is equipped with runway and taxi strip lighting. 

will support C-130 or equivalent aircraft. 

Its 91-meter (300-foot) wide asphalt runway is 1,700 meters 

The airport 

- 1 
I *  

Indian Springs AFAF is an auxiliary airfield assigned to Nellis AFB, which, in turn is 

a major installation assigned to the Tactical Air Comand of the USAF. Indian Springs 

has three paved runways, the longest of which is 2,330 meters (7,650 feet) long and 

has a capability for C-141's. It i s  used primarily as an auxiliary landing strip for 



2-34 

I1 . D .  THE EXISTING ENVIRONMENT 

1 .  Surrounding Environs - g. (Cont.) 

operational and training missions over the Nellis Air Force Range. 

number of fixed-wing a i r c r a f t  operations shown i n  the table ,  he1 icopters a r e  staged 

out of Indian Springs in support of the ERDA underground tes t ing programs a t  the 

Nevada Test Si te .  I t  i s  closed t o  c iv i l ian  t r a f f i c .  Nellis AFB,  located 72 kilometers 

In addition to  the 

(45 miles) from Indian Springs, has v i r tua l ly  an unlimited capabi l i ty  f o r  a i r c r a f t .  

The number of operations shown f o r  Nellis AFB and Indian S p r i n g s  AFAF i n  the above tab le  

does not include touch-and-go training f l i g h t s .  

The North Las Vegas Airport has a capabi l i ty  f o r  DC-3's. 

general aviation. T h e  McCarran International Airport i s  the a i r  t r a f f i c  center used by 

major and trunk a i r l i n e s .  

I t  is  primarily used f o r  

Detailed information concerning these a i rpor t s  and others in the area may be found in 

the Airman's Information Manual (see Reference 17) .  

h .  Highways 

U.S. Highway 95 from Las Vegas t o  Tonopah (Figure 11-5) essent ia l ly  forms the boundary f o r  

the small par t  of the Nevada Test S i t e  south of Mercury, and skirts both the southern 

boundary of  the t e s t  s i te  through Lathrop Wells and the western boundary of the Nellis  Air 

Force Range. 

main entrance, most frequently used, i s  the entrance into Mercury. 

(three miles) west i s  the turnoff t o  the Jackass Flats  road which i s  presently 

barricaded. 

road leading t o  Area 25. 

the Jackass Flats  turnoff ,  beyond which i t  becomes a two-lane highway. 

There a re  three entrances to  the Nevada Test S i t e  from Highway 95; the 

Five kilometers 

Another 34 kilometers (21 miles) west i s  the entrance t o  the Lathrop Wells 

Highway 95 i s  a four-lane, dual highway from Las Vegas to  

U.S. Highway 93, a two-lane highway from Las Vegas t o  Ely, Nevada,'and points north, l i e s  

just e a s t  of the Desert Game Range some 75 kilometers (46 miles) from the t e s t  s i t e  

boundary. S ta te  Highway 25 from Hiko, Nevada, to  Warm Springs through Diablo l i e s  
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3. 

and R a i n i e r  Mesa, 2,345 meters (7,694 f e e t )  above sea l e v e l .  The lowest  e l e v a t i o n s  a r e  i n  

Frenchman F l a t  and Jackass F l a t ,  b o t h  a t  approx imate ly  910 meters (3,000 f e e t )  above sea l e v e l .  

These a r e  near  t h e  extremes; a l a r g e  p o r t i o n  o f  the  Nevada T e s t  S i t e  i s  b e t t e r  descr ibed as 

rang ing  f rom about  910 t o  1,370 meters (3,000 t o  4,500 f e e t )  i n  t h e  v a l l e y s  t o  t h e  south and 

east, r i s i n g  t o  1,700 t o  2,100 meters (5,500 t o  6,900 f e e t )  i n  the  h i g h  count ry  toward the  

n o r t h e r n  and western boundaries. The slopes on the  upland sur faces a r e  steep and d issected,  

whereas t h e  s lopes on t h e  lower  sur faces a r e  g e n t l e  and a l l u v i a t e d  w i t h  rock  d e b r i s  from the  

ad jacent  h igh lands.  

There a r e  t h r e e  p r i n c i p a l  v a l l e y s  w i t h i n  the  t e s t  s i t e :  

c l o s e d  bas in  w i t h  a dry l a k e  (p laya)  a t  the  southern end, (2 )  Frenchman F l a t ,  an oval-shaped 

c losed bas in  w i t h  a p laya  a t  the  center ,  and ( 3 )  Jackass F l a t s ,  a v a l l e y  t h a t  d r a i n s  of f  

t h e  t e s t  s i t e  a t  i t s  southwest corner .  Pahute Mesa, R a i n i e r  Mesa, Timber Mountain, and 

Shoshone Mountain a r e  prominent h igh land areas t h a t  dominate the  t e s t  s i t e  landscape. 

( 1 )  Yucca F l a t ,  a nor th -south  e longated 

The p r i n c i p a l  e f f e c t  upon t h e  t e r r a i n  from p a s t  nuc lear  t e s t i n g  has been t h e  c r e a t i o n  o f  

numerous c r a t e r s .  A few c r a t e r s  have been caused from t e s t s  conducted on o r  near t h e  sur face  

d u r i n g  t h e  p a s t  days o f  a tmospher i c  t e s t i n g .  There have been t e s t s  b u r i e d  a t  s h a l l o w  depths 

d e l i b e r a t e l y  designed t o  produce throw-out c r a t e r s ,  such as some o f  t h e  Plowshare t e s t s  

mentioned e a r l i e r .  

subsidence c r a t e r s  caused when the  overburden above the  nuc lear  c a v i t y  co l lapses  o r  

"chimneys" t o  the  surface. 

t h e  underground t e s t i n g  has occurred. 

"pockmarks" a r e  subsidence c r a t e r s .  

t r a i n i n g  miss ions p r i o r  t o  t h e i r  journeys t o  t h e  moon. 

Most Underground! nuc lear  t e s t s  designed t o  be conta ined normal ly  produce 

This  i s  p a r t i c u l a r l y  common i n  t h e  Yucca F l a t ,  where most of 

F i g u r e  11-8 shows a v iew o f  Yucca F l a t .  The 

I n  t h e  past ,  t h e  as t ronauts  have used the  t e s t  s i t e  f o r  

C1 imate and Meteorology 

The c l i m a t e  v a r i e s  s i g n i f i c a n t l y  over  s h o r t  d is tances  i n  response t o  complex orograph ic  

i n f l u e n c e s  and w i th  pronounced var ia i t ions  f rom one y e a r  t o  t h e  next .  

a r e  e x e m p l i f i e d  by c o n d i t i o n s  on t h e  h i g h  p la teaus  i n  c o n t r a s t  t o  t h e  d r y  l a k e  beds. 

Extremes o f  c l i m a t e  
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FIGURE 11-8 SUBSIDENCE CRATERS ("POCKMARKS'I) I N  YUCCA FLAT 
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1. Surrounding Envi rons (Cont.) 

nor theas t  of t h e  t e s t  s i t e  about 34 k i lometers  (22  m i l e s )  away. 

t o  the t e s t  s i t e  i s  access ib le  f rom t h i s  hoghway (F igure  11-2 and 11-3). 

t h e  Nevada Test  S i t e ,  Highway 6 f rom Tonopah through Warm Springs passes w i t h i n  about 

The n o r t h e r n  ent rance 

Nor th  of 

89 k i l o m e t e r s  (55 m i l e s )  of t h e  t e s t  s i t e  boundary. 

The major  i n t e r s t a t e  highway, 1-15, passing through Las Vegas from S a l t  Lake City t o  

Southern C a l i f o r n i a  has i t s  c l o s e s t  approach d i s t a n c e  o f  about 90 k i l o m e t e r s  (56 m i l e s )  

t o  t h e  east .  

i. Rai l roads  

The c l o s e s t  m a i n l i n e  r a i l r o a d  i s  the  Union P a c i f i c  which serves Las Vegas, connect ing 

southern C a l i f o r n i a  w i t h  p o i n t s  eas t  (see F igure  1'1-6). 

There i s  a shor t ,  n ine-mi le ,  s tandard guage r a i l r o a d  w i t h i n  Area 25. That f a c i l i t y  was 

equipped so t h a t  t h e  r o l l i n g  s tock  cou ld  be remote ly  operated. 

t h e  f a c i l i t i e s  l o c a t e d  i n  t h i s  area when t h e  NRDS was i n  o p e r a t i o n .  

I t  served t o  in te rconnect  

The c o n s t r u c t i o n  o f  a r a i l r o a d  spur has been proposed t o  i n t e r c o n n e c t  b o t h  Area 25 

and Mercury w i t h  t h e  Union P a c i f i c  Ra i l road.  The recommended r a i l  spur rou te ,  most 

l i k e l y  t o  en joy  p u b l i c  acceptance, avoids t h e  c i t y  o f  Las Vegas and t i e s  i n t o  the  

e x i s t i n g  r a i l  l i n e s  a t  the  Dike S id ing  l o c a t e d  16 k i lometers  (10 m i l e s )  nor theas t  o f  

Las Vegas. 

2 .  Topography (see F i g u r e  11-7) 

The topography o f  the  Nevada Test  S i t e  i s  t y p i c a l  o f  much o f  t h e  Basin and Range phys iographic  

p rov ince  i n  Nevada, Arizona, and Utah. There a r e  numerous nor th -south  t rend ing ,  l i n e a r ,  

rugged mountain ranges separated by broad, f l a t - f l o o r e d  and gent le -s loped v a l l e y s .  

t e s t  s i t e  t h e  h igher  e l e v a t i o n s  a r e  on Pahute Mesa, approx imate ly  2,205 meters (7,235 f e e t )  

On t h e  
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FIGURE 11-7 TOPOGRAPHY 
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11. D. THE EXISTING ENVIRONMENT 

3. Cl imate and Meteorology ( C o n t . ) '  

4. 

Annual p r e c i p i t a t i o n  depends m a i n l y  on e l e v a t i o n  and v a r i e s  on t h e  average f rom about 

, O  cen t imeters  (4  inches)  a t  an e l e v a t i o n  o f  910 meters (3,000 f e e t )  i n  Frenchman F l a t  t o  

abbdt 30 cent imeters  (12 inches)  a t  an e l e v a t i o n  o f  2,150 meters (7,000 f e e t )  on Pahute 

Mesa. 

i n  w i n t e r  and a secondary maximum i n  summer. 

t h e  h igher  e leva t ions ;  however, snow cover i s  i n t e r m i t t e n t  and seldom p e r s i s t s  f o r  more 

than a few weeks a t  one t ime.  

The annual p r e c i p i t a t i o n  c y c l e  d i s p l a y s  a double maximum, w i t h  t h e  pr imary  maximum 

Winter  p r e c i p i t a t i o n  o f t e n  f a l l s  as snow a t  

Summer p r e c i p i t a t i o n  occurs i n  a s s o c i a t i o n  w i t h  thunderstorms 

which a r e  in tense enough a t  t imes t o  produce l o c a l i z e d  f l a s h  f l o o d i n g .  

Temperature over  t h e  v a l l e y  f l o o r s  i s  charac ter ized  by a l a r g e  d a i l y  range. 

temperatures f o r  t h e  warmest and c o l d e s t  hours i n  Frenchman F l a t  i n  January a r e  12" and 

minus 3" C. (53" and 26" F . ) .  Corresponding temperatures i n  J u l y  a r e  36" and 17" C .  

(97" and 62" F. ) .  

t h a t  o f  t h e  d r y  l a k e  beds. 

and minus 3" C .  (37" and 27" F.) i n  January and 25" and 16" C. (77" and 61" F.) i n  J u l y .  

Temperature extremes o f  minus 34" and 46" C .  (minus 30" and 115" F . )  have been observed 

on t h e  NTS. Nocturnal  a i r  dra inage has a pronounced i n f l u e n c e  on n i g h t t i m e  temperatures. 

Average d a i l y  minimum temperatures on s l o p i n g  t e r r a i n  a r e  from 3-6 degrees (on the  Ce ls ius  s c a l e )  

warmer than on t h e  v a l l e y  f l o o r s  w i t h  a corresponding r e d u c t i o n  i n  t h e  average d a i l y  range. 

A more d e t a i l e d  d e s c r i p t i o n  o f  t h e  c l i m a t e  o f  t h e  NTS has been pub l ished i n  ESSA Technica l  

Memorandum, ERLTM-ARL-7 (Reference 18) .  

Average 

The d a i l y  temperature o s c i l l a t i o n  on t h e  h i g h  p la teaus  c o n t r a s t s  w i t h  

Data on R a i n i e r  Mesa show corresponding temperatures of  3" 

Geology 

I n v e s t i g a t i o n s  o f  t h e  geology o f  t h e  Nevada T e s t  S i t e ,  i n c l u d i n g  d e t a i l e d  s t u d i e s  o f  numerous 

d r i l l  ho les and tunnels ,  have been i n ' p r o g r e s s  by t h e  U.S. Geologica l  Survey and o t h e r  

o r g a n i z a t i o n s  s ince  1951, s h o r t l y  a f t e r  t h e  t e s t  s i t e  was es tab l i shed.  

were expanded i n  t h e  l a t e  1950's and e a r l y  1960's as underground t e s t s  became t h e  e s t a b l i s h e d  

mode f o r  t e s t i n g  nuc lear  explos ives.  

i n t e n s i f i e d  a t  a l l  underground exp los ion  s i t e s  as p a r t  of t h e  determined e f f o r t  t o  b e t t e r  

- 7 -  - 

$ '- 
The geo log ic  s t u d i e s  

I n  the  e a r l y  1970's, geo log ic  i n v e s t i g a t i o n s  were 
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1 I . D .  THE EXISTING ENVIRONMENT 

4. Geology (Cont.) 

understand and ef fec t  the containment of a l l  nuclear explosions beneath the ground. 

i s  probably correct  t o  describe the Nevada Test Site as the geologically best-known large 

area w i t h i n  the United States  (see References 19 and 20) .  

I t  

The general geology (see Figures 11-9 and 11-10) of the t e s t  s i t e  can be simply described 

a s  being comprised of three major rock uni t s - - ( l )  complexly folded and faul ted sedimentary 

rocks of Paleozoic age overlain a t  many places by ( 2 )  volcanic t u f f s  and lavas of Tert iary 

age, which i n  the valleys a r e  covered by ( 3 )  alluvium of l a t e  Tertiary and Quaternary 

age, which was derived from erosion of the nearby h i l l s  of Tertiary and Paleozoic rocks. 

T h e  volcanic rocks i n  the valleys a r e  downdropped and t i l t e d  along steeply d i p p i n g  normal 

f a u l t s  of l a t e  Tert iary age; the alluvium i s  rarely faul ted.  Compared t o  the Paleozoic 

rocks, the Tertiary rocks a r e  re la t ive ly  undeformed and dips generally a r e  gentle.  

The sedimentary rocks of Paleozoic age a r e  many thousands o f  f e e t  thick and comprise mainly 

carbonate rocks (dolomite and limestone) in the upper and lower par t s ,  separated by a middle 

section of c l a s t i c  rocks (shale and quar tz i te ) .  

The volcanic rocks of Tert iary age a r e  predominantly tuf fs  which erupted from various volcanic 

centers ,  and lavas,  mostly of rhyol i t ic  composition. The aggregate thickness of the volcanic 

rocks i s  many thousands of f e e t ,  b u t  a t  most places the to ta l  thickness of the section i s  f a r  

l e s s  because of erosion or  nondeposition. 

large volcanic centers known a s  calderas.  

border of the tes t  s i te ,  and the S i len t  Canyon caldera,  now buried beneath Pahute Mesa, a re  two 

of the be t te r  studied calderas on the test  s i te  (Figure 11-91. 

1 

These materials erupted before the Collapse Of 

The Timber Mountain caldera near the west-central 

Alluvial materials f i l l  the intermontane valleys and cover the adjacent slopes.  

thicknesses of 600 t o  900 meters (2,000 to  3,000 f e e t )  in  the central  portions of the valleys.  

The a1 luvium in Yucca F la t  is  ver t ica l ly  o f f s e t  along the prominent north-south-trending 

They a t t a i n  

Yucca f a u l t .  The geologically recent o f f s e t  along the Yucca f a u l t  i s  marked by a conspicuous c 
topographic scarp i n  northern and central  Yucca Flat .  
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When an underground nuc lear  exp los ive  i s  detonated, t h e  energy r e l e a s e  a lmost  ins tan taneous ly  

produces ext remely h i g h  temperature and pressure t h a t  vapor izes t h e  nuc lear  dev ice  and 

surrounding rock.  

c a v i t y  i s  formed a t  t h e  emplacement pos t i o n .  

mol ten r o c k  forms over  t h e  c a v i t y  w a l l s  and puddles a t  t h e  c a v i t y  bottom. 

shows t h e  w a l l  of a tunne l  dug i n t o  the  v i c i n i t y  o f  t h e  c a v i t y  o f  an underground nuc lear  

exp los ion .  

w i t h i n  c o l d  c o u n t r y  rock.  

W i t h i n  a f r a c t i o n  o f  a second a f t e r  detonat ion,  a g e n e r a l l y  spher ica l  

As t h e  h o t  gases c h i l l ,  a l i n i n g  of 

F i g u r e  11-11 

The dark  areas (arrows) a re  i n j e c t e d  m e l t  t h a t  has been quenched i n  cracks 

A f t e r  a p e r i o d  o f  minutes t o  hours, ,as t h e  gases i n  t h e  c a v i t y  coo l ,  t h e  pressure subsides, 

and the  we igh t  of t h e  overburden cau'ses t h e  c a v i t y  r o o f  t o  c o l l a p s e  producing a v e r t i c a l ,  

r u b b l e - f i l l e d  column known as a r u b b l e  chimney. Th is  sequence is i l l u s t r a t e d  i n  F i g u r e  11-12. 

Commonly t h e  r u b b l e  chimney extends .to t h e  ground sur face  forming a subsidence c r a t e r .  

Numerous subsidence c r a t e r s  a r e  p resent  a t  the  t e s t  s i t e .  

a r e  bowl-shaped depressions w i t h  a diameter rang ing  from about 60 t o  600 meters (200 t o  2,000 

f e e t ) ,  and a depth rang ing  from a few t o  60 meters (200 f e e t )  depending upon the  depth o f  

b u r i a l  and t h e  exp los ive  energy y i e l d .  

Subsidence c r a t e r s  g e n e r a l l y  

Some deeply  b u r i e d  explos ions o f  low y i e l d  form c a v i t i e s  t h a t  do n o t  c o l l a p s e  t o  t h e  

sur face  and consequently do n o t  c r e a t e  subsidence c r a t e r s .  

s t r o n g  arch  i s  r e q u i r e d  t o  p revent  c o l l a p s e  t o  the  sur face.  

de tonat ion  a t  Carlsbad, New Mexico, i n  1961, chimney c o l l a p s e  d i d  n o t  reach t h e  sur face.  

E n t r y  t o  t h e  c a v i t y  was made f i v e  months l a t e r  as shown i n  F igure  11-13. 

on the  r u b b l e  p i l e  i n d i c a t e s  t h e  scale.  

Formation o f  a s u f f i c i e n t l y  

I n  the  case o f  t h e  GNOME 

The man s tand ing  

Past  underground nuc lear  t e s t s  i n  Yucca F l a t  and Pahute Mesa have f r a c t u r e d  t h e  ground 

sur face  above t h e  explos ions and have caused displacement o f  t h e  sur face  a long p r e e x i s t i n g  
i 

f a u l t s  ad jacent  t o  exp los ion  s i t e s .  

U2bs (S tarwor t )  s i t e .  STARWORT was an 8 5 - k i l o t o n  dev ice detonated i n  A p r i l  1973. A t  most 

F igure  11-14 shows t y p i c a l  sur face  e f f e c t s  a t  t h e  
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FIGURE 11-11 SOLIDIFICATION OF ROCK MELTED BY A NUCLEAR DETONATION 
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F I G U R E  11-13 C A V I T Y  FORMED BY UNDERGROUND NUCLEAR E X P L O S I O N  
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subsurface nuclear explosions, the ground surface is cracked within the subsidence crater 

and for several tens of meters outside the crater rim; these cracks are radial and 

circumferential and are related to uplift of the ground surface at the time of the 

explosion and to the subsequent collapse forming the subsidence crater (Reference 21). 

Underground nuclear explosions adjacent to preexisting faults generally cause minor 

displacements of the rocks along the faults. 

ground-shock-induced displacement by nuclear explosions along most of its length o f  25 

kilometers (15 miles). The vertical displacement of the Yucca fault at the ground surface 

i s  mostly less than 0 . 3  meters (one foot), but at a few places i t  is displaced as much as 

0.46 meter (1 1/2 feet). 

The prominent Yucca fault in Yucca Flat has 

The largest resultant vertical displacement i s  along the Carpetbag 

fault in northwest Yucca Flat where the vertical displacement is about 2 1/2 meters (eight 

feet) along a distance of about a hundred meters (325 feet). Preexisting faults on Pahute 

Mesa characteristically exhibit displacement from nuclear explosions, resulting in vertical 

offsets of about 0.3 meter (one foot) or less for distances along the fault of as much as 

five kilometers (three miles). The characteristic subsidence and the radial and 

circumferential fracture pattern developed in the alluvial surface for Yucca Flat explosions 

are not observed for Pahute Mesa explosions, because there is well-consolidated volcanic 

rock instead of alluvium at the surface on Pahute Mesa. None of the displacements along 

reactivated faults has extended beyond the boundaries of the test site and none has produced 

any significant environmental effect insofar as present or foreseeable uses of the test 

site are concerned. 

5. Hydrology 

The hydrology of NTS has been studied intensively since the mid-1950'~~ and water quality 

in and around the site has been monitored since underground nuclear testing began. 

U.S. Geological Survey, the Environmental Protection Agency (formerly the U.S. Public Health 

Service), and the Desert Research Institute of the University of Nevada have conducted 

most of these studies. Recently, LASL and LLL have participated actively in studies o f  

radionuclide content and mobi 1 ity in groundwater. 

The 
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5 .  Hydrology (Cont.) 

Surface Water 

P r e c i p i t a t i o n  on NTS r e s u l t s  i n  sur face-water  r u n o f f  on l y  du r ing  unusua l ly  in tense o r  

p e r s i s t e n t  storms. R a i n f a l l  t y p i c a l l y  i n f i l t r a t e s  q u i c k l y  i n t o  the  m o i s t u r e - d e f i c i e n t  s o i l  

o r  runs o f f  i n  normal ly  d r y  channels, where i t  seeps i n t o  permeable sands and grave ls .  

Dur ing extreme cond i t ions ,  however, f l a s h  f l oods  may occur.  Runoff i n  the  eas tern  h a l f  of 

NTS u l i t i m a t e l y  c o l l e c t s  i n  the lake  beds (p layas)  o f  the c losed basins,  Yucca F l a t  and 

Frenchman F l a t ,  shown i n  F igu re  11-15. Typ ica l l y ,  t h i s  water  stands on the  playas f o r  a 

few days t o  a few weeks be fore  i t  i s  l o s t ,  ma in ly  by evaporat ion.  

Kawich Va l l ey  and Gold F l a t  c o l l e c t  and d i s s i p a t e  the r u n o f f  from the  nor thern  p a r t  o f  

Pahute Mesa. 

S i m i l a r  p layas i n  

The western h a l f  and southernmost p a r t  o f  NTS have i n t e g r a t e d  channel systems which ca r ry  

r u n o f f  beyond NTS boundaries du r ing  in f requent ,  very i n tense  storms. Fo r t ym i le  Canyon 

i s  the  l a r g e s t  of these systems, o r i g i n a t i n g  on Pahute Mesa i n  the  nor thwestern p a r t  o f  

NTS and d r a i n i n g  i n t o  the  normal ly d r y  Amargosa R iver  channel about 32 k i lometers  (20 

m i l e s )  southwest of  NTS. 

Amargosa R ive r  channel. W i th in  NTS, the Fo r t ym i le  Canyon channel and i t s  t r i b u t a r i e s  a re  

r e s t r i c t e d  t o  w e l l - i n c i s e d  canyons, b u t  i n  the  Amargosa Desert,  the  channel s p l i t s  i n t o  

severa l  t r i b u t a r i e s .  

many months a t  a time. 

Death Val ley,  C a l i f o r n i a ,  i s  the u l t i m a t e  d e s t i n a t i o n  o f  t he  

L i ke  the  Amargcisa River,  these channels a re  t y p i c a l l y  d r y  f o r  

The o the r  major  NTS t r i b u t a r i e s  t o  thle Amargosa River: a re  Topopah Wash, which runs southwester ly  

f rom Jackass D iv ide  i n  south-cent ra l  NTS i n t o  the  Amargosa Desert  near Lathrop Wells, 

and Rock Val ley,  which d ra ins  from southernmost NTS westward and then southward t o  Ash 

Meadows i n  eas t - cen t ra l  Amargosa Desert: Both,fare s i m i l a r  t o  Fo r t ym i le  Canyon i n  

hyd ro log i c  aspects. 
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Timber Mountain (see Figure 11-17). The top of the flow system, the water table ,  has an 

i r regular  configuration with higher surfaces coinciding with the higher elevations , the 

local sources of recharging water. 

Depths t o  groundwater beneath NTS vary from a b o u t  200 meters (660 f e e t )  beneath valleys in 

the southern p a r t  of the t e s t  s i t e  t o  more t h a n  500 meters (1,640 f e e t )  beneath p a r t  of 

Pahute Mesa. The water table  depth a n d  configuration a re  best known in central  Yucca Flat  

and Pahute Mesa where extensive d r i l l i ng  has provided a large number o f  k n o w n  levels .  

Elsewhere within and around the t e s t  s i t e ,  data are re la t ive ly  scarce,  and features o f  the 

water table  a re  estimated by various methods. 

concept t h a t  above cer ta in  elevations,  precipitation and recharge t o  groundwater i txrease 

with a l t i t ude .  I n  addition the relat ively low vertical  transmissivity of  the underground 

media retards  the flow of groundwater beneath the higher elevations.  

water table  i s  higher in a l t i t ude  beneath uplands t h a n  beneath valleys.  

has been developed which subdues the land-surface contours and adjusts  the contours t o  match 

known points on the water table .  

application of t h i s  technique t o  the NTS area by the Desert Research Ins t i t u t e  (Reference 2 5 ) .  

The l a t e s t  such technique begins with the 

For these reasons, the 

A computer program 

Figure 11-17 shows the surface resul t ing from a recent 

A t  t h e  centers o f  the recharging areas ,  h i g h s  on the water table ,  water tends to  flow 

ver t ica l ly  downward chariging to  la te ra l  flow with depth. 

water immediately below the water table tends t o  flow i n  the direct ion o f  the water table 

gradient, paral le l  t o  the water table.  

Away from centers of recharge, 

- 'I 

I n  eastern NTS, the water table occurs' generally i n  alluvium and volcanic rocks above the 

regional carbonate aquifer.  

generally toward the major valleys (Yucca Flat  and Frenchman F la t ) ,  where i t  def lects  

downward t o  join the regional drainage i n  the carbonate aquifer to  the southwest. 

Pahute Mesa system, however, there 'is no deeply underlying aquifer s imilar  t o  the carbonate 

aquifer.  

rocks with extreme contrasts in hydraulic conductivity bo th  l a t e ra l ly  and ver t ica l ly .  Much 

of the water beneath Pahute Mesa i s  l a t e ra l ly  moving underflow from recharge regions t o  the 

north t h r o u g h  interconnected zones of high hydraulic conductivity. 

The flow in the-shallower parts of the groundwater body i s  

I n  the 
I s. 

The s t r a t a  beneath the mesa consis t  of a complex ser ies  of interbedded volcanic 
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Groundwater 

The Amargosa Desert i s  a l s o  the  d i r e c t i o n  o f  dra inage f o r  t h e  two reg iona.  groundwater 

systems present  beneath NTS. The eas tern  t w o - t h i r d s  o f  NTS a r e  w i t h i n  t h e  Ash Meadows 

groundwater system, which a l s o  dra.ins a v a s t  area t o  the  n o r t h  and e a s t  (F igure 11-16]. 

Groundwater i n  t h i s  system g e n e r a l l y  moves downward through a l l u v i u m  and v o l c a n i c  rocks t o  

t h e  Paleozoic  carbonate rocks, i n  which i t  then f lows g e n e r a l l y  southwestward t o  d ischarge 

a t  t h e  l a r g e  spr ings  i n  Ash Meadows, about 40 k i lometers  (25 m i l e s )  southwest of Mercury 

(Reference 22) .  

The Pahute Mesa groundwater system encompasses the  western o n e - t h i r d  o f  NTS as w e l l  as an 

ex tens ive  area t o  t h e  west and nor th .  

Pahute Mesa, F o r t y m i l e  Canyon, and Cra ter  F l a t  (west o f  NTS) toward t h e  Amargosa Desert,  

and i n  p a r t  f l o w s  southwestward t o  Oasis V a l l e y  near Beat ty .  

moves southward i n t o  t h e  Amargosa Deser t  through g r a v e l s  and sands o f  the  ances t ra l  Amargosa 

R i v e r  channels and probably  a l s o  through the  u n d e r l y i n g  f r a c t u r e d  rocks (Reference 23). 

Water i n  t h i s  system i n  p a r t  moves southward beneath 

Groundwater i n  Oasis V a l l e y  

Most o f  t h e  annual d ischarge from the  two groundwater systems--about 21 m i l l i o n  cub ic  

meters (17,000 a c r e - f e e t )  f rom the Ash Meadows system and 12 m i l l i o n  cub ic  meters (10,000 

a c r e - f e e t )  f rom the  Pahute Mesa system--is t r a n s p i r e d  by p l a n t s  o r  evaporated from s o i l  and 

p layas i n  the  Amargosa Deser t  (Reference 24). Less than one m i l l i o n  cub ic  meters ( a few 

hundred a c r e - f e e t )  y e a r l y  may cont inue southward through t h e  Amargosa channel deposi ts ,  

w h i l e  as much as 6 m i l l i o n  cubic  meters (5,000 a c r e - f e e t )  y e a r l y  may f l o w  westward f rom 

t h e  Amargosa Deser t  t o  d ischarge at; spr ings  i n  Death Va l ley .  

The water  recharg ing  t h e  NTS r e g i o n  u l t i m a t e l y  f l o w s  toward t h e  southwest i n  t h e  r e g i o n a l  

groundwater f low systems. The f l o w  system extends f rom t h e  water  t a b l e  t o  a depth where 

t h e  h y d r a u l i c  c o n d u c t i v i t y  o f  the  rocks i s  ext remely smal l .  

o f  1,500 meters (5,000 f e e t )  i n  the  area o f  t h e  NTS. 

t o  be l o c a l i z e d  i n  the  areas o f  h igher  e l e v a t i o n  such as Pahute Mesa, t h e  B e l t e d  Range, and 

That depth i s  perhaps i n  excess 

Recharge t o  the  reg iona l  systems tends 
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pr imary  i n d u s t r i a l  supply w e l l  i n  noirthern Yucca F l a t ,  and from Well C-1, a p r imary  p o t a b l e  

water  supply  w e l l  i n  southern Yucca F l a t ,  suggest a v e l o c i t y  near t h e  lower  va lue  (Reference 

26). 

t o  reach Frenchman F l a t  from c e n t r a l  Yucca F l a t  i s  more than a century .  

Using even the  h igher  va lue as an average ve lo ,c i ty ,  however, t h e  t r a n s i t  t ime f o r  water  
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Flow i n  both r e g i o n a l  groundwater systems occurs m a i n l y  through f r a c t u r e s  i n  the  massive 

carbonate and v o l c a n i c  rocks.  

i n  f r a c t u r e d  aqu i fe rs  i s  d i f f i c u l t  t o  measure o r  even t o  est imate,  and c a l c u l a t i o n s  of 

groundwater v e l o c i t y  a r e  ext remely s e n s i t i v e  t o  t h i s  e l u s i v e  parameter. 

v e l o c i t y  ( v )  w i t h i n  the  lower  carbonate a q u i f e r  beneath c e n t r a l  Yucca F l a t  was est imated 

through use of the  s tandard equat ion:  

t h e  a q u i f e r ,  Q, and the  c ross-sec t iona l  area o f  f low,  A, a r e  reasonably  w e l l  known. However, 

t h e  magnitude o f  t h e  e f f e c t i v e  p o r o s i t y ,  P ,  may be as l a r g e  as one o r  two percent  o r  as low 

as 0.01 percent .  Thus, a two order  o f  magnitude v a r i a t i o n  i s  poss ib le .  The area of 

under f low used i n  the  equat ion was assumed t o  be 16 k i lometers  (10 m i l e s )  wide and 1,500 

meters (5,000 f e e t )  t h i c k .  The q u a n t i t y  o f  water  moving through the  lower  carbonate a q u i f e r  

probably  i s  l e s s  than 430,000 cub ic  meters (350 a c r e - f e e t )  per  year .  U t i l i z i n g  t h e  

c i t e d  values, the  est imated average , v e l o c i t y  i n  c e n t r a l  Yucca F l a t  ranges from 2 t o  180 

meters (6 t o  600 f e e t )  per  year  (Reflwence 22). 

o f  the  two sampling p o i n t s  a r e  n o t  kinown, carbon-14 analyses o f  water  from Well 2, a 

The r e l a t i v e  volume o f  f r a c t u r e  openings ( f r a c t u r e  p o r o s i t y )  

Average groundwater 

v = Q/A.P. O f  t h e  v a r i a b l e s ,  t h e  volume o f  f l o w  through 

Although the  exac t  s t r a t i g r a p h i c  p o s i t i o n s  

S i m i l a r  c a l c u l a t i o n s  f o r  the  much g r g a t e r  d ischarge through a r e s t r i c t e d  s e c t i o n  o f  t h e  

carbonate a q u i f e r  i n  western Mercury V a l l e y  r e s u l t  i n  v e l o c i t i e s  f rom 180 t o  18,000 

meters (600 t o  60,000 f e e t )  per  year..  Such h i g h  v e l o c i t i e s  a re  u n l i k e l y  t o  p r e v a i l  f o r  more 

than t h e  very  s h o r t  d is tances  i n  which the  a q u i f e r  i s  l a t e r a l l y  r e s t r i c t e d  by o l d e r  c l a s t i c ,  

l e s s  permeable rocks.  Beneath Frenchman F l a t  and Mercury Va l ley ,  t h e  d ischarge of  t h e  Ash 

Meadows system i s  enhanced by m i x i n g  w i t h  f l o w  from the  east ,  and groundwater v e l o c i t y  i s  

~ n t e r m e d i a t e  between t h e  va lues c i t e d  above f o r  Yucca F l a t  and western Mercury V a l l e y .  

V e r t i c a l  f l o w  through the  v o l c a n i c  rlocks beneath Yucca F l a t  and Frenchman F l a t  i s  r e t a r d e d  

by t h e  bedded and z e o l i t i z e d  t u f f s ,  which have i n t e r s t i t i a l  h y d r a u l i c  c o n d u c t i v i t i e s  o f  l e s s  
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than 0.0002 meter per day (0.0007 foo t  per day) as determined from labo ra to ry  t e s t s  on cores. 

These c o n f i n i n g  beds l i m i t  downward f low t o  r a t e s  o f  less  than 0.05 meter  (0.2 f o o t )  p e r  y e a r  

(Reference 22). Assuming t h a t  t he  t u f f  a q u i t a r d  beneath Yucca F l a t  has an average sa tura ted  

th ickness  o f  305 meters (1,000 f e e t ) ,  t he  f a s t e s t  t ime f o r  water  t o  move v e r t i c a l l y  from the  

top  t o  the  bottom o f  t he  t u f f  a q u i t a r d  i s  about 6,000 years.  

Groundwater v e l o c i t y  beneath Pahute Mesa was est imated us ing  the  same equat ion t h a t  was 

app l i ed  t o  f l o w  i n  the carbonate a q u i f e r  beneath Yucca F l a t .  

i n  the  computation was 24 k i l omete rs  (15 m i l e s )  wide and 1,070 meters (3,500 f e e t )  t h i c k .  

q u a n t i t y  o f  water  (Q) moving through t h i s  area was est imated a t  9.9 m i l l i o n  cub ic  meters 

The area of under f low ( A )  used 

The 

(8,000 a c r e - f e e t )  per year.  

t he  est imated v e l o c i t i e s  beneath the mesa ranged from 2 t o  76 meters (7 t o  250 f e e t )  pe r  year .  

Low-permeabi l i ty  b locks  between f r a c t u r e s  may r e s u l t  i n  v e l o c i t i e s  t h a t  vary as much as two 

o r  t h ree  orders  o f  magnitude over s h o r t  d is tances .  A median va lue  o f  10 percent  p o r o s i t y  

p robab ly  i s  the  most acceptable value, assuming t h a t  most groundwater movement occurs a long 

in te rconnected  f r a c t u r e s  w i t h  l e s s  movement through i n t e r s t i c e s .  

o f  p o r o s i t y  y i e l d  v e l o c i t i e s  o f  about 5 meters (15 f e e t )  per  year  (Reference 23). 

For e f f e c t i v e  p o r o s i t i e s  (P) ranging from 0.5 t o  20 percent,  

Computations us ing  t h i s  va lue  

These c a l c u l a t i o n s  i n d i c a t e  t h a t  water from some exp los ion  s i t e s  on Pahute Mesa cou ld  t r a v e l  

t o  the  boundary o f  the  NTS i n  about 20 years i f  a maximum poss ib le  r a t e  of t r a v e l  i s  assumed 

everywhere. 

f rom the  cont iguous government-contro l led land o f  the N e l l i s  A i r  Force Range. 

probable groundwater v e l o c i t i e s  f o r  the  area, water  from s i t e s  of Pahute Mesa t e s t s  cou ld  n o t  

leave government-contro l led land f o r  more than 1,000 years.  

However, i t  would r e q u i r e  a century  o r  more be fore  the  groundwater cou ld  move 

A t  t he  more 

P re l im ina ry  data from a s i n g l e  w e l l  t r a c e r  t e s t  (a new technique being developed) us ing  

Well 5-12 a t  Jackass F l a t s  suggest a groundwater v e l o c i t y  of about 52 meters (170 f e e t )  p e r  

year .  

f o r  s i m i l a r  f r a c t u r e  t u f f s  beneath Pahute Mesa. 

This i s  cons i s ten t  w i t h  v e l o c i t i e s  ca l cu la ted  by Blankennagel and Weir (Reference 23) 
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Water Supply 

Groundwater from a s  many as 17 wells has supplied the demands of NTS operations. 

wells i n  Yucca Flat ,  Frenchman Flat ,  and Mercury Valley have produced a to ta l  of about 

1 . 2  mi 11 ion cubic meters (1,000 acre-feet)  annually from the Ash Meadows groundwater system 

(Reference 2 7 ) .  Withdrawals from the Pahute Mesa system are  less well known, b u t  pumping 

from Wells 5-12 and 5-13 in western Jackass Flats is  estimated t o  have provided between 

370,000 and 680,000 cubic meters (300 and 550 acre-feet)  annually t o  the Nuclear Rocket 

Development Station during the 1960's. 

in  1967, when 420,000 cubic meters (342 acre-feet)  were pumped in addition to  the production 

i n  Jackass Flats .  

Since 1961, 

Pumping from Pahute Mesa supply wells probably peaked 

The qual i ty  of water avai lable  t o  NTS i s  generally good f o r  most purposes. 

from the Pahute Mesa system yield water containing between 150 and 200 milligrams of dissolved 

so l ids  per l i t e r .  Somewhat higher valiufs, between 275 and 450 milligrams per l i t e r ,  characterize 

most water from the Ash Meadows groundwater system. 

Yucca Flat  s l i g h t l y  exceeds reconunendeld l imi t s  (500 milligrams per l i t e r )  f o r  dissolved so l ids ,  

having about 650 milligrams per l i t e r .  About half of the wells throughout NTS will  produce 

water having f luoride concentrations t h a t  are approximately a t  o r  exceed guide1 ines for  

continuous-use supplies (Reference 2 2 ) .  

and only on an intermit tent  basis.  

considered of serious concern. 

Wells producing 

Water from Wells C and C - 1  i n  southern 

These water supplies a re  used by an adul t  population 

Therefore, fluoride-caused tooth discoloration i s  not 

Effects of Past Nuclear Tests 

The pressure of cavity 'growth during an underground nuclear explosion compresses the rocks 

surrounding the explosion s i t e  and ra i ses  the land surface over a wide area.  

rocks a r e  saturated with water, the loss  of .porosi ty  by compaction causes a f luid-pressure mound 

centered on the explosion s i t e .  W i t h  the collapse of the rubble chimney, however, the new 

void space i n  the rubble i s  i n i t i a l l y  lacking in or  devoid of water. Consequently, the 

I f  these 
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e a r l y  pos texp los ion  h y d r a u l i c  c o n d i t i o n  a t  t h e  s i t e  o f  an event  beneath t h e  water  t a b l e  

inc ludes  a pressure mound around the  exp los ion  s i t e  w i th  a pressure depress ion i n  t h e  center  

caus ing groundwater f l o w  toward and i n t o  t h e  unsaturated r u b b l e  and t h e  i n t e r s t i t i a l  spaces 

w i t h i n  the  rubb le  chimney. For per iods  rar?ging from about 1 y e a r  t o  more than 10 years,  

groundwater moves toward t h e  c a v i t y  and chimney from a l l  d i r e c t i o n s  u n t i l  e q u i l i b r i u m  i s  

reached. U n t i l  e q u i l i b r i u m  occurs, waterborne r a d i o a c t i v i t y  cannot leave the  rubb le  

chimney. 

F e d e r a l l y  c o n t r o l l e d  lands,  t h e  p e r i o d  o f  chimney f i l l i n g  i s  o f  minor  s i g n i f i c a n c e .  

I n  comparison w i t h  the  long t imes r e q u i r e d  f o r  groundwater a t  NTS t o  move beyond 

Permanent phys ica l  e f f e c t s  immediately surrounding t h e  detonated dev ice  a r e  p o r o s i t y  changes 

i n  t h e  rock media and minor  increases i n  groundwater i n f i l t r a t i o n  due t o  t h e  entrapment 

o f  sur face  r u n o f f  by t h e  subsidence s i n k  ( i f  a s i n k  i s  formed). 

o f  open, explosion-produced f r a c t u r e s  extending f u r t h e r  than a few c a v i t y  r a d i i  t h a t  migh t  

inc rease water - t ranspor t  v e l o c i t i e s  i n  the  t u f f  a q u i t a r d .  More than 300 records o f  water-  

l e v e l  and water-pressure response t o  explos ions a t  NTS have been c o l l e c t e d  from dozens o f  

observa t ion  w e l l s .  Beyond a d is tance o f  t e n  k i lometers  ( s i x  m i l e s )  from even t h e  l a r g e s t  

o f  NTS events , o n l y  t r a n s i e n t  (hydroseismic)  changes have been observed. 

changes t h a t  were sus ta ined f o r  per iods  o f  days t o  weeks occurred i n  t h r e e  w e l l s  w i t h i n  

e i g h t  k i l o m e t e r s  ( f i v e  m i l e s )  o f  the  Handley event, a 1970 t e s t  w i t h  a y i e l d  o f  about one 

megaton, 

o f  p r e - e x i s t i n g  f r a c t u r e s  under the  test -produced compressive s t r e s s  (Reference 28). 

There has been no evidence 

However, pressure 

These changes were rna in ly  pressure increases and apparent ly  r e s u l t e d  from c l o s i n g  

I n v e s t i g a t i o n s  have been c a r r i e d  o u t  s ince  1957 t o  d e f i n e  t h e  hydro logy o f  NTS and t o  eva lua te  

t h e  e f f e c t s  o f  nuc lear  t e s t i n g  on the  h y d r o l o g i c  system. 

toward determin ing i f  r a d i o n u c l i d e s  have been in t roduced i n t o  t h e  groundwater systems. The 

pr imary  source o f  r a d i o a c t i v i t y  a t  t h e  NTS i s  t h e  combination o f  f i s s i o n  products ,  neutron-  

induced r a d i o a c t i v i t y  i n  surrounding m a t e r i a l s ,  and unburned nuc lear  f u e l  remaining from each 

underground t e s t .  

P a r t i c u l a r  emphasis has been d i r e c t e d  

Th is  c rea tes  a la rge ,  b u r i e d  r a d i o a c t i v e  waste i n v e n t o r y  a t  each de tonat ion  

.. . . .. .. -. ... . . . .  . . .  _. .. . . - I  - . ,  
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s i t e ,  which is--in the practical  sense--irretrievable and which requires long-term surveil lance.  

This surveil lance has included the sampling and analysis of water from d r i l l  holes completed 

i n  the  si tes of explosions beneath the water table ,  from t e s t  wells d r i l l e d  and pumped in 

an attempt t o  draw water from nearby cexplosion s i t e s ,  from water-supply wells and springs 

throughout the t e s t  s i te  and adjacent areas,  and from water-producing holes d r i l l e d  f o r  other 

purposes. 

After r a t i f i c a t i o n  of the Limited Test Ban Treaty i n  August 1963, w h i c h  prohibited atmospheric 

tes t ing ,  and i n  the ear ly  days of underground tes t ing which followed, there was emphasis on 

learning about contamination of the Plsleozoic carbonate aquifer  beneath Yucca F l a t .  

September 1963, the BILBY event was detonated i n  t u f f s  below the water tab le  b u t  close enough 

t o  the Paleozoic interface t o  cause concern. 

d r i l l e d  immediately adjacent t o  the rubble chimney and completed i n  the underlying Paleozoic 

carbonate aquifer  about 100 meters (328 f e e t )  below the explosion cavi ty .  

t o  determine i f  contamination had occurred. 

cubic meters (80 mill ion gallons) of water were pumped from the aquifer without producing 

detectable  explosion-produced radioact ivi ty .  No waterborne nuclides,  not even tritium, 

c o u l d  be induced t o  penet ra te  downward from t h e  c a v i t y  i n t o  the  Paleozoic  a q u i f e r .  

In 

Subsequently, a monitoring hole (U3cn5) was 

I t s  purpose was 

Dur ing  the following decade, approximately 300,000 

Four other s imilar  underground events have been detonated near the water table:  CUP 

(1965) detonated i n  tu f f  just  above the water tab le  and estimated t o  be close to  the 

Paleozoic interface;  CORDUROY (1965) detonated below the water table  f n  bedded t u f f  , again 

close t o  the Paleozoic interface; NASH and BOURBON (1967) both detonated within the Paleozoics 

(dolomite and limestone, respect ively)  above b u t  close t o  the water table .  Since 1971, 
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t he re  have been no nuc lear  events detonated (1 )  w i t h i n  the  Paleozoics l ess  than a c a v i t y  

r a d i u s  above the water  tab le ,  o r  (2 )  below the  water t a b l e  l e s s  than a c a v i t y  rad ius  

above the  Paleozoic i n t e r f a c e .  

Water has been recovered from d r i l l  ho les  completed a t  the  s i t e s  o f  events where the  c a v i t y  

formed extended below the  water tab le .  Analyses have shown the  most abundant rad ionuc l i des  

i d e n t i f i e d  i n  the  water  from these s i t e s  have been t r i t i u m  (hydrogen-3) and decay 

products (such as s t ront ium-90 and cesium-137) o f  r a d i o a c t i v e  gases produced du r ing  nuc lear  

detonat ions.  

The FAULTLESS event was conducted i n  tu f faceous sediments and z e o l i t i z e d  nonwelded t u f f s  i n  

Hot Creek Va l l ey  i n  Cent ra l  Nevada a t  a depth o f  975 meters (3,200 f e e t )  on January 19, 1968. 

Sheared cas ing  i n  the  r e e n t r y  ho le  prevents d i r e c t  access t o  chimney water  b u t  the cased ho le  

serves as a standpipe t o  measure the  water l e v e l  and t o  p rov ide  samples of water  e n t e r i n g  

the  chimney as i t  f i l l s .  Although water  l e v e l  f l u c t u a t i o n s  occurred, con t inuous ly  i nc reas ing  

l e v e l s  d i d  n o t  beg in  u n t i l  September 1974--almost seven years a f t e r  the event. 

1976, the  water  l e v e l  had r i s e n  t o  562 meters (1,843 f e e t ) ,  s t i l l  about 400 meters (1,300 f e e t )  

By November 

below the  preevent  l e v e l .  T r i t i u m  concent ra t ions ,  measured i n  August 1976, va r ied  w i t h  

depth o f  sample from 920,000 pCi/ml (920 RCG)* a t  789 meters (2,590 f e e t )  t o  2.2 pCi/ml 

(0.002 RCG) a t  576 meters (1,890 f e e t ) .  

w i l l  n o t  leave t h e  immediate s i t e  area u n t i l  preevent e q u i l i b r i u m  has been rees tab l i shed- -  

now est imated on the  bas i s  o f  c a v i t y  f i l l  r a t e s  t o  take a t  l e a s t  20 years .  

I t  i s  expected t h a t  f o r  FAULTLESS, rad ionuc l i des  

*One p i c o c u r i e  (pCi )  i s  one m i l l i o n t h  of  one m i l l i o n t h  o f  a c u r i e  c u r i e ) .  One c u r i e  i s  t h a t  

ERDAM 0524 d e t a i l s  t he  r a d i a t i o n  p r o t e c t i o n  standards used by ERDA, which i n  t u r n  

amount o f  r a d i o a c t i v i t y  decaying a t  a r a t e  o f  3.7 x 10'O d i s i n t e g r a t i o n s  per  second Cdps). 
Rad ia t i on  Concentrat ion Guide (RCG) used f o r  t r i t i u m  was 1,000 pCi/ml as taken from ERDAM 0524 
(Reference 29).  
a re  based upon the  r a d i a t i o n  concent ra t ion  guides (RCG) recommended by the  Nat iona l  Counci l  on 
Rad ia t i on  P r o t e c t i o n  and Measurements (NCRP) and o the r  agencies. 

The 
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The CANNIK IN  event  was detonated November 6, 1971, on Amchitka I s land ,  Alaska, a t  a depth 

o f  1,791 meters (5,875 f e e t )  below the land sur face  i n  submarine and s u b a e r i a l l y  deposi ted 

c l a s t i c  rocks  o f  vo l can ic  o r i g i n .  The CANNIKIN cav i ty lch imney complex f i l l e d  i n  about one 

yea r  by p a r t l y  cap tu r ing  water f l o w  from a sur face  stream. 

a c t i v i t y  found i n  water  samples taken from the  c a v i t y  was (Reference 30) :  

The maximum amount o f  rad io -  

Gross Alpha 
Gross Beta 
T r i t i u m  

100 p i cocu r ies  per  l i t e r  (10 RCG)* 
2,900 p i cocu r ies  per l i t e r  (29 RCG)* 
2,400 mic rocur ies  per l i t e r  (2,400 RCG)** 

The STARWORT event was conducted a t  562 meters (1,845 f e e t )  below Yucca F l a t s ,  NTS, i n  

A p r i l  1973. 

remained e s s e n t i a l l y  a t  t h i s  l e v e l  u n t i l  the w e l l  was dest royed by a nearby nuc lear  de tonat ion  

i n  December 1975. 

By May 1974, water had r i s e n  i n  the  chimney t o  655 meters (2,150 f e e t )  and 

Analyses o f  water samples taken from the c a v i t y  r e g i o n  showed (Reference 31):  

Gross Alpha 
Gross Beta 
T r  i t i  um 

4 p i cocu r ies  per l i t e r  (0.4 RCG) 
6,800 p i cocu r ies  per l i t e r  (68 RCG) 
290 m ic rocu r ies  per  l i t e r  (290 RCG) 

Water samples taken a t  se lec ted  hor izons from the  chimney o f  the  CAMBRIC event, a 1965 nuc lear  

de tona t ion  i n  the  a l l u v i u m  o f  Frenchman F l a t ,  have shown the  f o l l o w i n g  concent ra t ions :  

S t r o n t i  um-.90 
Cesi urn- 137 
T r i  t i  um 

3 x 10-k m ic rocu r ies  per m i l l i l i t e r  (30 RCG)*** 
1 x 10- mic rocur ies  per m i l l i l i t e r  (0.05 RCG)*** 
6,000 mic rocur ies  per l i t e r  (6,000 RCG) 

*RCG taken as 10 p i cocu r ies  per l i t e r  ( p C i / l )  f o r  gross alpha, and 100 p i cocu r ies  per l i t e r  
f o r  gross beta (ERDAM 0524). 

One m ic rocu r ie  (pCi )  i s  one m i l l i o n t h  o f  a c u r i e  c u r i e ) .  I ** 
*** 

RCG f o r  s t ron t ium-90 taken as 1 x 
(ERDAM 0524). 

p C i / r n l .  RCG f o r  cesium-137 taken as 2.0 x p C i / m l  

"i 
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The t o t a l  q u a n t i t y  of t r i t i u m  remaining a t  t h i s  s i t e  i nd i ca tes  t h a t  l i t t l e ,  i f  any o u t f l o w  

has occurred even though hyd rau l i c  e q u i l i b r i u m  may have been rees tab l i shed  several  years ago. 

As a p a r t  o f  t h i s  study, an a t tempt  i s  under way t o  pump contaminated water from a second 

w e l l  (RNM-2s) d r i l l e d  91 meters (300 f e e t )  from the  exp los ion  s i t e .  

o f  t r i t i u m  a c t i v i t y  was detected i n  September 1976. 

cub ic  meters (180 m i l l i o n  g a l l o n s )  o f  water had been pumped from the  we l l ,  and the  breakthrough 

o f  t r i t i u m  was confirmed. Pumping i n  RNM2s s t a r t e d  i n  October 1975. Note t h a t  i t  requ i red  

about a year  o f  pumping t o  move t r i t i u m  a d is tance o f  91 meters (300 f e e t )  under an induced 

hydro log ic  g rad ien t  many hundreds of t imes the na tu ra l  hyd ro log i c  g rad ien t .  

has cont inued and, as of June 1977, t he  h ighes t  l e v e l  observed was 3.6 x m ic rocu r ies  

per m i l l i l i t e r .  

f a r .  

The f i r s t  breakthrough 

By the  end o f  November about 681,374 

The pumping 

No exp los ion - re la ted  r a d i o a c t i v i t y  o the r  than t r i t i u m  has been detected thus 

Another event, code-name ALMENDRO, was detonated a t  a depth o f  1,064 meters (3,490 f e e t )  

i n  igneous rock  on Pahute Mesa i n  June 1973. 

a r e l i a b l e  bottom-hole temperature, s t r o n g l y  i n d i c a t i n g  t h a t  f i l l i n g  by groundwater 

i s  progressing very s lowly .  

The c a v i t y  has remained too  h o t  t o  o b t a i n  

The above s tud ies ,  a l though n o t  d e f i n i t i v e  i n  documenting t h e  r a t e  a t  which rad ionuc l i des  can 

be induced t o  m ig ra te  i n  groundwater, suggest t h a t  t he  r a d i o a c t i v e  nuc l ides  remain i n  the  

v i c i n i t y  o f  t he  exp los ion  s i t e .  

However, t he  presence o f  t r i t i u m ,  a t  l e v e l s  above those occu r r i ng  n a t u r a l l y ,  has been found 

i n  groundwater of t he  t u f f  and a l l uv ium beneath Area 2 i n  northwestern Yucca F l a t .  T r i t i u m  

was f i r s t  found by LLL i n  groundwater i n f l o w  t o  a chamber mined i n  p a r t l y  welded t u f f  beneath 

Area 2 i n  A p r i l  1974 (Reference 32). 

1.1 x 10- m ic rocu r ies  per  m i l l i l i t e r  by September 1974. 

t e s t i n g  s h o r t l y  t he rea f te r .  

water by,about a f a c t o r  o f  eleven. 

The l e v e l  o f  t r i t i u m  a c t i v i t y  i n  the  water  rose  t o  

2 The chamber was expended i n  nuc lear  

The maximum t r i t i u m  l e v e l  exceeded the  RCG f o r  p u b l i c  d r i n k i n g  

No gamma-emitting isotopes were detected i n  
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the one sample tha t  was checked. 

cesium-137, antimony-125, and ruthenium-106 were retarded in flow toward the chamber, by 

sorption processes, so tha t  they had not ye t  reached the sampling point.  

Therefore, i t  i s  presumed tha t  soluble nuclides such as 
i 

Liquid samples bailed from an exploratory hole, a b o u t  1,000 meters (3,300 f e e t )  south of the 

chamber ci ted above, were obtained in May 1975. These were found t o  have t r i t ium levels 

less  than the RCG b u t  well in excess of the naturally occurring t r i t ium concentration of 

Yucca F la t  water. 

Each of the holes from which these samples were taken were within the range of 360 and 770 

meters (1,200 and 2,600 f e e t )  of two past nuclear events detonated below the water table  i n  

volcanic rock. 

The presence of t r i t ium also has been observed below the water tab le  in ground water 

samples taken from the Paleozoic rocks in Area 2 .  

nuclear device expended in January 1967. 

exploratory hole in May 1977. 

The most l ike ly  source i s  from a 

The t r i t ium was observed in water pumped from an 

The exploratory hole had been d r i l l ed  some 600 f e e t  away 

from the expended device. The highest level of tritium observed was 180 pCi/ml (0.18 R C G ) .  

Tritium has alsoObeen found,below.the water table  in tuf f  in Area 4 in April 1977. 

The highest level observed just a t  the s t a t i c  water level was 4.5 x 

(4.5 R C G ) .  The c loses t  nuclear device expended i n  t h a t  v ic in i ty  was one detonated in 

February 1974 740 f e e t  away in tu f f .  

pCi/ml 

, ,  
- ,  

The ef fec ts  expected from th i s  migration of t r i t ium are  discussed in Section IV.A.4. 
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A Long-Term Hydrologic Mon i to r i ng  Program f o r  t h e  Nevada Test S i t e  and v i c i n i t y  (Reference 33) 

has been designed t o  p rov ide  s u r v e i l l a n c e  a t  p o i n t s  o f  p u b l i c  use, a t  " e a r l y  warning" 

l o c a t i o n s  c lose  t o  and down g rad ien t  from the  centers  o f  t e s t i n g ,  and a t  p o i n t s  o f  groundwater 

e x i t  from the  Nevada Test S i t e .  

the  var ious  components o f  t h e  groundwater f l o w  systems and where care can be exerc ised so 

t h a t  samples are  f r e e  f rom contaminat ion by sur face  water and atmospheric f a l l o u t .  

groundwater sampling p o i n t s  a re  d i f f e r e n t i a t e d  on the  bas i s  o f  sampling frequency i n t o  two 

networks--one i s  sampled month ly  and one semiannually. Twelve s t a t i o n s  ( a l l  deep w e l l s )  a r e  

sampled month ly  and 20 s t a t i o n s  (3 spr ings  and 17 w e l l s )  a r e  sampled semiannually fo rming  

a combined network o f  32 s t a t i o n s  (F igu re  11-18). 

Sampling p o i n t s  were se lec ted  which are  rep resen ta t i ve  o f  

The 

Except f o r  those w e l l s  mentioned i n  

the  preceding paragraphs, which were d e l i b e r a t e l y  d r i l l e d  i n t o  o r  near nuc lear  chimneys, t he  

l e v e l s  o f  r a d i o a c t i v i t y  a r e  low--up t o  1.5 x 

w e l l s  i n  Area 6 used e a r l i e r  i n  a t r i t i u m - m i g r a t i o n  s tudy  do produce water having about 

1.5 x m ic rocu r ies  per m i l l i l i t e r ,  o r  0.00015 o f  the  RCG f o r  p u b l i c  d r i n k i n g  water.  

m ic rocu r ies  o f  t r i t i u m  per m i l l i t e r .  Two 

A computer f l a g g i n g  system t o  d e t e c t  anomalous a n a l y t i c a l  r e s u l t s  and make approp r ia te  

n o t i f i c a t i o n  i s  ope ra t i ona l  on a r o u t i n e  basis.  Incoming a n a l y t i c a l  r e s u l t s  a re  compared 

by computer w i t h  h i s t o r i c a l  r e s u l t s .  

parameter l i m i t s  i s  exceeded, the  computer p r i n t s  a l l  e x i s t i n g  i n fo rma t ion  on t h a t  sample 

p o i n t  i n c l u d i n g  a l l  p rev ious  a n a l y t i c a l  r e s u l t s .  

In t he  event  t h a t  one o r  more of  the  programmed 

The Deser t  Research I n s t i t u t e  has r e c e n t l y  i n i t i a t e d  s tud ies  t o  i n v e s t i g a t e  water movement and 

contaminat ion  t r a n s p o r t  through t h e  unsatura ted  zone. 

the  ground sur face  and the  water  tab le ,  i s  made up o f  t h ree  zones: 

i n te rmed ia te  zone, and the  soil mois tu re  zone. Under c e r t a i n  s a t u r a t i o n  and i n f i l t r a t i o n  

cond i t i ons ,  t r a n s p o r t  through t h e  unsaturated zone may take  p lace  a t  a h igher  v e l o c i t y ,  w i t h  a 

h igher  concen t ra t i on  o f  rad ionuc l i des  i n  the  water than through the  sa tura ted  zone. 

percent  o f  a l l  nuc lear  t e s t i n g  on NTS has taken p lace  i n  t h i s  zone. 

i n  the  unsaturated zone and any contaminat ion from waste storage o r  d isposa l  on NTS would have 

t o  m ig ra te  downward through t h i s  unsaturated zone be fo re  i t  cou ld  e n t e r  t he  groundwater systems. 

The unsaturated zone, the  reg ion  between 

the  c a p i l l a r y  zone, the  

E i g h t y - f i v e  

R a d i o a c t i v i t y  from t e s t i n g  

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

Another s tudy concerns what may be a cons iderab le  quant t y  o f  d i r e c t  recharge through t h e  

unsaturated zone. 

sediment. I n  1961 and again i n  1969 t h e  p laya develope cracks about two k i lometers  l o n g  

and up t o  t h r e e  meters wide a t  t h e  sur face.  

t o  nuc lear  t e s t i n g  s ince  t races  o f  cracks appear on e a r l i e r  ( p r e - t e s t i n g )  a e r i a l  photographs 

The southern p a r t  o f  Yucca F l a t  i s  a p laya  having a f l a t  bed of  c l a y - s i z e d  

These fea tures  a r e  b e l i e v e d  n o t  t o  be r e l a t e d  

o f  t h e  l a k e  bed. A f t e r  moderate t o  in tense p r e c i p i t a t i o n ,  water  on t h e  p laya  pours i n t o  

t h e  open 1969 crack a t  r a t e s  of severa l  thousand l i t e r s  per  minute. 

was i n s t a l l e d  and has been o p e r a t i o n a l  s ince  1974 t o  measure t h i s  amount o f  recharge. 

A measurement system 

A t  var ious t imes i n  t h e  past ,  c la ims have been made by p r i v a t e ,  mun ic ipa l ,  and i n d u s t r i a l  

owners t h a t  t h e i r  water  w e l l s  have been damaged by explos ions a t  NTS. 

c la ims can o n l y  r a r e l y  be conclus ive,  b u t  i n  most cases, a l l e g a t i o n s  o f  d e c l i n i n g  y i e l d  o r  

I n v e s t i g a t i o n s  of these 

d e t e r i o r a t i n g  q u a l i t y  appear t o  c o r r e l a t e  b e t t e r  w i t h  areas i n  which overdevel 

dewatered t h e  f r e s h e s t  and most p r o d u c t i v e  a q u i f e r s .  

Sudden f a i l u r e s  o f  cas ing i n  some w e l l s  i n  Las Vegas V a l l e y  and elsewhere s imi  

pment has 

a r l y  seem more 

r e l a t e d  t o  l a n d  subsidence caused by o v e r d r a f t  pumping. 

1968 and 1972 conf i rmed t h a t  f l u i d - p r e s s u r e  o s c i l l a t i o n s  caused by se ismic waves do r e s u l t  i n  

surg ing  of water  i n t o  and o u t  o f  w e l l s ,  o f t e n  causing temporary increases i n  t u r b i d i t y  o f  

t h e  water. Wells so a f fec ted ,  however, pump measurably t u r b i d  water  under normal c o n d i t i o n s ,  

i n d i c a t i n g  improper screening i n  unconsol idated depos i ts .  

a t  NTS, some o f  which have been sub jec ted  t o  t h e  severe e f f e c t s  o f  explos ions l e s s  than 1.6 

k i l o m e t e r s  (1 m i l e )  away w i t h o u t  damage, i n d i c a t e s  t h a t  p r o p e r l y  cons t ruc ted  w e l l s  a r e  n o t  

damaged by e f f e c t s  o f  d i s t a n t  exp los ions  alone. 

D e t a i l e d  f i e l d  experiments between 

Experience w i t h  the  17 supply  w e l l s  

6. Ground Mot ion  and S t r u c t u r a l  Response 

An unavoidable consequence o f  underground nucl.ear t e s t i n g  i s  the  genera t ion  o f  ground motion. 

I n  1963, concern over  t h e  p o s s i b l e  e f f e c t s  t h i s  migh t  have on communities l o c a t e d  near t h e  t e s t  

s i t e  and e s p e c i a l l y  on s t r u c t u r e s  w i t h i n  those communities prompted t h e  AEC t o  i n i t i a t e  an 

. . ..._ -. . . ... -- _. . .  - ,  
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ex tens ive  program t o  document and analyze ground mot ion and t h e  response o f  s t r u c t u r e s  t o  

t h a t  motion. 

t h e  ground mot ion expected from a de tonat ion  and t h e  response o f  s t r u c t u r e s  t o  t h e  se ismic 

1 oad . 

The o b j e c t i v e s  have been t o  develop t h e o r i e s  and methods t o  a c c u r a t e l y  p r e d i c t  

When a nuc lear  exp los ion  occurs undergrlound, most o f  the  exp los ion  energy i s  expended i n  t h e  

format ion o f  a c a v i t y .  The sequence o f  phenomena r e s u l t i n g  from t h i s  i s  d iscussed i n  1V.A.l.a. 

E a r l y  i n  t h e  e x p l o s i o n  h i s t o r y ,  a s t rong compressional shock wave i s  formed and moves outward 

from t h e  explos ion,  vapor iz ing  and m e l t i n g  the  rocks d u r i n g  t h e  l a t e  stages o f  c a v i t y  growth. 

When the  a v a i l a b l e  energy has d imin ished t o  a l e v e l  where c a v i t y  growth ceases, the  shock 

wave breaks away from t h e  c a v i t y  w a l l  and cont inues t o  move outward i n  a l l  d i r e c t i o n s .  The 

energy, now l e s s  than 5 percent  o f  t h e  t o t a l  exp los ion  energy, i s  r a p i d l y  d i s s i p a t e d  i n  c rush ing  

t h e  rocks  o u t  t o  a d i s t a n c e  o f  severa l  c a v i t y  r a d i i .  

a l o n g i t u d i n a l  e l a s t i c  wave ( P )  c o n t a i n i n g  l e s s  than one percent  o f  t h e  exp los ion  energy. 

As the  P wave encounters d i s c r e t e  geo log ic  i n t e r f a c e s  w i t h i n  the  ear th ,  a shear component o f  

mot ion  (S)  i s  added through the  processes o f  r e f l e c t i o n  and r e f r a c t i o n .  A t  t h e  f r e e  surface, 

these same processes cause the  t rans forn ia t ion  o f  some o f  t h e  P and S wave energy i n t o  sur face  

waves (Rayle igh and Love) which will be propagated o n l y  a t  t h e  sur face.  

By now, t h e  shock wave has decayed t o  

Thus, t h e  i n i t i a l  compress ion-rarefact ion shock wave i s  a l t e r e d  i n t o  a complex e l a s t i c  wave 

t r a i n  which a t  d is tances  beyond 50 k i lometers  (30 m i l e s )  w i l l  resemble a n a t u r a l  earthquake. 

F o r  a more comprehensive d iscuss ion  o f  the genera t ion  o f  se ismic s i g n a l s ,  see Reference 34. 

The ampl i tudes o f  the  f r e e  sur face  mot ions a t t e n u a t e  r a p i d l y  w i t h  inc reas ing  d i s t a n c e  from 

t h e  exp los ion  s i t e .  

by se ismic inst ruments and t h e , s t r e n g t h  of the  mot ion  i s  t y p i f i e d  by t h e  observed peak 

p a r t i c l e  acce le ra t ion ,  v e l o c i t y ,  and d isp lacement .  

The : f r e e  sur face  mot ions a r e  r e s o l v e d  i n t o  t h r e e  or thogonal  components 

By c a r e f u l l y  measuring and analyz ing the  se ismic mot ions from a l a r g e  number o f  t e s t s ,  i t  has 

been p o s s i b l e  t o  i d e n t i f y  those parameters which i n f l u e n c e  t h e  c h a r a c t e r i s t i c s  of t h e  ground 

motion. 'The geo log ic  environment i n  which a nuc lear  exp los ion  i s  emplaced has a major  
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influence on the strength of the resul t ing seismic signal.  

i s  more e f f i c i e n t  in  coupling energy in to  the ground than a porous material .  

In general, a dense, hard rock 

Coupling 

efficiency i s  enhanced i n  porous media i f  they a re  saturated w i t h  water. The depth of burial  

of the explosion influences the d is t r ibu t ion  of the available seismic energy into the various 

wave modes of the signal.  

frequency components more than the low-frequency components. 

An explosion tha t  i s  very deeply bur ied  will  enhance the high- 

Because the e l a s t i c  waves were i n i t i a l l y  propagated i n  a l l  d i rect ions away from the explosion, 

there  a r e  an i n f i n i t e  number o f  paths along which the energy i s  transmitted. 

d i f fe ren t  from a l l  the others owing t o  the local and regional geology encountered and 

Each path is 

consequently, the seismic signal will be s l i g h t l y  d i f fe ren t  i n  terms of frequency and 

amplitude charac te r i s t ics  along each path. 

surface the t o t a l  seismic signal i s  made u p  of a combination o f  waves which have traveled 

along a var ie ty  of paths including those following the e a r t h ' s  surface.  

use s t a t i s t i c a l  analysis  of observed data t o  develop methods f o r  predicting ground motion 

a s  a function of y ie ld ,  burst location, and range. 

a t  any point on the e a r t h ' s  surface will influence the ground motion charac te r i s t ics  a t  tha t  

point which i n  t u r n  may impact on any f a c i l i t y  located there.  

alluvium layer  a t  the  surface will  amplify the ground motion i n  se lec t ive  frequencies, 

Furthermore, a t  a given point on the e a r t h ' s  

I t  is necessary t o  

I t  i s  a l s o  known that  the local geology 

A loose, poorly consolidated 

depending upon the thickness of the layer,  and will increase the duration of ground shaking. 

Research conducted on these variables of explosion-generated ground motion by the Computer 

Sciences Corporation (formerly the Environmental Research Corporation) has resulted in 

procedures and techniques f o r  accurately predicting median values and s t a t i s t i c a l  var ia t ions 

of frequency spectra and amplitudes of ground motion observed a t  s ta t ions  around the NTS f o r  

underground nuclear t e s t s  [Reference 35) .  

Ground motion e f fec ts  i n  terms of acceleration amplitudes, expressed i n  units of gravi ty  ( g ) ,  

can be broadly ordered as  follows:* 

*In determining actual ground motion e f fec ts ,  accelerat ion,  veloci ty ,  and displacement each must be 
taken into consideration. 

- _  _ _  ..._ - _ _ - -  - -- - - ._ - - - 
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0.00005 g-- impercept ib le  except  t o  se ismic inst ruments 

0.0005 g --human perc:eption on h i g h - r i s e  b u i l d i n g  

0.005 g 

0.05 g 

0.5 g 

--human perc:eption on ground 

- - s l i g h t  damage t o  s t r u c t u r e s  

--severe damage t o  s t r u c t u r e s  

These l e v e l s  a r e  n o t  p rec ise  owing t o  t h e  s u b j e c t i v e  na ture  o f  human percept ion  o f  mot ion 

and t h e  wide v a r i e t y  o f  types o f  s t r u c t u r e s  encountered. 

elements and m a t e r i a l s  a r e  arranged and connected, and t h e  h e i g h t  o f  t h e  s t r u c t u r e  above 

ground l e v e l ,  determines t h e  na ture  o f  the  b u i l d i n g  response and whether damage may occur .  

The manner i n  which t h e  s t r u c t u r a l  

Ground mot ion  from t e s t s  i n  the  megaton y i e l d  range can be perce ived by persons a few hundred 

k i l o m e t e r s  d i s t a n t - - p a r t i c u l a r l y  by persons on the upper f l o o r s  o f  h i g h - r i s e  b u i l d i n g s  

where ground mot ions g e n e r a l l y  w i l l  be a m p l i f i e d  by the s t r u c t u r e  i t s e l f .  

mot ions have been i n s t r u m e n t a l l y  recorded i n  h i g h - r i s e  b u i l d i n g s  i n  San Franc isco from 

events o f  t h i s  y i e l d  range on the  N l S .  

S l i g h t  response 

When t h e  base of a s t r u c t u r e  i s  suddenly moved, the  aboveground p o r t i o n  w i l l  n o t  respond 

immediate ly  b u t  w i l l  l a g  behind because o f  t h e  i n e r t i a  and t h e  f l e x i b i l i t y  o f  the  s t r u c t u r e .  

F l e x i b i l i t y  i s  r e l a t e d  t o  t h e  eng ineer ing  design, the  c o n s t r u c t i o n  m a t e r i a l s  used, and how 

t h e  m a t e r i a l s  a r e  fas tened together .  

parameters such as t h e  dimensions o f  the  base and t h e  he igh t ,  determine t h e  fundamental 

p e r i o d  f r e e  v i b r a t i o n  a t  which the  s t r u c t u r e  w i l l  o s c i l l a t e  i n  response t o  ground motion. 

The ampl i tude o f  t h e  s t r u c t u r a l  response mot ion  i s  dependent upon the  s p e c t r a l  composi t ion 

and d u r a t i o n  o f  t h e  ground motion. 

e x h i b i t s  a resonat ing  behavior  and t h e  displacement ampl i tude a t  the  roo f  i s  severa l  t imes 

g r e a t e r  than t h e  displacement ampl i tude a t  t h e  ground l e v e l .  For  example, an event i n  t h e  

one-megaton y i e l d  range produced a h o r i z o n t a l  displacement ampl i tude of 0.5 cent imeters  a t  t h e  

base o f  a 250- foot -h igh Las Vegas h o t e l ;  t h e  r o o f  was dynamical ly  d isp laced 1.24 cent imeters .  

These f a c t o r s ,  a long w i t h  o t h e r  phys ica l  paramters 

When' a t a l l  s t r u c t u r e  i s  sub jec ted  t o  se ismic mot ions,  i t  

I 
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S t r u c t u r a l  response research over  the  p a s t  decade by URS/John A. Blume & Associates, Engineers, 

a NV con t rac tor ,  has l e d  t o  t h e  development o f  techniques f o r  p r e d i c t i n g  t h e  amount and 

charac ter  o f  b u i l d i n g  response mot ions,  the  amount and k i n d  o f  a r c h i t e c t u r a l  damage t h a t  

may r e s u l t ,  and t h e  maximum l e v e l s  o f  mot ion t o  which a b u i l d i n g  may be sub jec ted  b e f o r e  

s t r u c t u r a l  damage occurs (Reference 36) .  

A c t u a l l y  t h e  damage caused i n  surrounding commun t i e s  due t o  ground mot ion has n o t  been an 

acute  problem. 

t ransmiss ion  towers, and surfaced highway f a c i l i  i e s  has been n e g l i g i b l e  d e s p i t e  repeated 

exposures t o  ground mot ion.  Transmission towers and highways on t h e  NTS a r e  r e l a t i v e l y  

i n v u l n e r a b l e  t o  very  s t rong motions. O f f s i t e ,  t h e r e  i s  a small  r i s k  o f  some moderate 

a r c h i t e c t u r a l  damage t o  a few i d e n t i f i e d  s t r u c t u r e s  near  the  NTS from t e s t s  o f  y i e l d s  near  

one megaton. These a r e  few i n  number because o f  t h e  small  number o f  b u i l d i n g s  near  t h e  t e s t  

s i t e  and because o f f s i t e  mot ion i s  n o t  s u f f i c i e n t l y  severe t o  damage most s t r u c t u r e s .  

Occasional ly ,  spec ia l  precaut ions a r e  exerc ised a t  some o l d  s tone o r  adobe b u i l d i n g s .  For  

example, the  Exchange Club a t  Beat ty ,  Nevada, a two-s to ry  adobe-wood s t r u c t u r e ,  has been 

c l e a r e d  o f  persons f o r  severa l  l a r g e  t e s t s  a l though no damage has ever  been observed. 

Experience has shown t h a t  damage t o  engineered s t r u c t u r e s  such as dams, br idges,  

Experience has shown t h a t  t e s t s  above 100 k i l o t o n s  y i e l d  may cause minor  a r c h i t e c t u r a l  damage 

i n  nearby communities. Since the  s t a r t  o f  the  underground nuc lear  t e s t i n g  program through 

December 1976, AEC and ERDA have acknowledged 316 cases o f  c r e d i b l e  damage t o  o f f s i t e  

s t r u c t u r e s  and has p a i d  a t o t a l  o f  $114,616 i n  c la ims.  

f o r  n o n s t r u c t u r a l  damage t o  low- r ise  and r e s i d e n t i a l  s t r u c t u r e s .  

i n  t h e  form o f  new and aggravated cracks i n  d r y  w a l l  and p l a s t e r  i n t e r i o r  w a l l s .  Other 

damage c o n s i s t s  o f  cracks i n  s tucco and masonry e x t e r i o r  w a l l s ,  cracked concre te  s labs,  

cracks i n  swimming pools, broken windows, broken br ic-a-brac,  and misa l ignment  o f  mob i le  homes. 

The v a s t  m a j o r i t y  o f  c la ims a r e  

This  damage i s  p r i n c i p a l l y  

Minor  n o n s t r u c t u r a l  damage has been acknowledged a t  f o u r  h i g h - r i s e  s t r u c t u r e s  i n  Las Vegas. 

The damage cons is ted  of minor  c rack ing  i n  a r c h i t e c t u r a l  p a r t i t i o n  w a l l s ,  cracked s l i d i n g  g lass  

doors, cracks i n  a masonry sun screen, and dislodgment o f  d e c o r a t i v e  marb le f a s c i a .  
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There a r e  14 meta l  and nonmetal mines s i t u a t e d  w i t h i n  50 k i l o m e t e r s  (31 m i l e s )  of t h e  t e s t  

. c i t e  boundaries. 

and t h e  o thers  a r e  worked i n t e r m i t t e n t l y  i n  response t o  t h e  minera l  market. 

a r e  open-p i t  opera t ions  and the  r e s t  a r e  underground mines. 

t h e  s u b j e c t  o f  a c o n t i n u i n g  program by the U.S. Bureau o f  Mines f o r  over  a decade. 

c o n s i s t s  o f  pre-  and pos tshot  d e t a i l e d  examinations o f  mines w i t h i n  50 k i l o m e t e r s  (31 m i l e s )  

t o  determine t h e  n a t u r e  and e x t e n t  o f  any damage t h a t  cou ld  r e s u l t  f rom ground mot ion  produced 

by underground nuc lear  t e s t s .  

t o  o f f s i t e  mines. 

O f  these, g e n e r a l l y  about f i v e  a r e  worked on a r e g u l a r  o r  cont inuous bas is  

Three o f  the  mines 

The damage t o  mines has been 

That  program 

To date, t h e r e  has n o t  been a s i n g l e  c r e d i b l e  case o f  damage 

The Climax Tungsten Mine, l o c a t e d  i n  the  nor theas t  corner  o f  the  NTS, acqu i red  by t h e  government 

a f t e r  h i g h  tungsten p r i c e s  i n  1956 had p e r m i t t e d  economic e x t r a c t i o n  o f  most of t h e  o r e  body. An 

i n s p e c t i o n  o f  t h a t  mine i n  1964 revea led  t h a t  an a d i t  on t h e  mine p r o p e r t y  had p a r t i a l l y  

c o l l a p s e d  because the  a d i t  was i n  badly  decomposed g r a n i t e .  Another i n s p e c t i o n  was done 

by t h e  USBM on June 28, 1966, f o l l o w i n g  PILE DRIVER, a 5 6 - k i l o t o n  t e s t  i n  g r a n i t e  on 

June 2, 1966, about  750 meters (2,500 f e e t )  south o f  the  Climax Mine. A t  t h a t  c l o s e  

range, ground a c c e l e r a t i o n  had been i n  excess o f  t e n  t imes t h e  a c c e l e r a t i o n  of g r a v i t y .  

That  i n s p e c t i o n  revea led  t h a t  the  same a d i t  showed a d d i t i o n a l  s p a l l i n g .  For  o t h e r  t e s t s  

as c l o s e  as 5 k i l o m e t e r s  (3 m i l e s ) ,  t h e r e  has been no f u r t h e r  evidence o f  spa11 o r  o t h e r  

damage. 

E a r l y  i n  t h e  underground nuc lear  t e s t i n g  program, t h e r e  was concern about  t h e  v u l n e r a b i l i t y  

o f  Hoover Dam. Because o f  t h e  d is tance i n v o l v e d  (approx imate ly  210 k i l o m e t e r s  (130 m i l e s )  

f rom Pahute Mesa), t h e  l a r g e s t  a c c e l e r a t i o n  measured a t  the' dam was 0.0034 g. 

i n v e s t i g a t i o n s  found t h a t  such smal l  se ismic d is tu rbance would have no s i g n i f i c a n t  e f f e c t  

upon the  massive s t r u c t u r e  invo lved.  More r e c e n t l y ,  concern has been expressed about t h e  

e f f e c t s  t e s t  induced ground mot ion m i g h t  produce upon t h e  Southern Nevada Water System. 

The System employs pumping s t a t i o n s ,  t reatment  p l a n t s ,  tunnels ,  v e r t i c a l  shaf ts ,  s to rage 

r e s e r v o i r s ,  surge chambers, and an ex tens ive  underground d i s t r i b u t i o n  system. No damage 

has been observed a t  any o f  these f a c i l i t i e s  even from t h e  l a r g e s t  underground nuc lear  t e s t .  

E a r l y  

.i 
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The southern Nevada reg ion  i s  genera l l y  cha rac te r i zed  as an area o f  moderate seismic a c t i v i t y .  

However, i t  i s  i n f l uenced  by two zones of cont inuous h i g h  se i sm ic i t y - - the  San Andreas f a u l t  

system extending along the  e n t i r e  C a l i f o r n i a  coas t  from the  G u l f  o f  C a l i f o r n i a  t o  San 

Francisco, and a f a u l t  system extending from southern C a l i f o r n i a  t o  no r th -cen t ra l  Nevada 

(Reference 37).  

a s t r i d e  the  Zone 2-Zone 3 boundary o f  t he  1969 N O M  Seismic Risk Map (see F igu re  11-15 i n  

Reference 38). 

Because o f  i t s  p r o x i m i t y  t o  these s e i s m i c a l l y  a c t i v e  zones, the reg ion  l i e s  

There have been some 4,000 earthquakes recorded between 1900 and 1974 w i t h i n  an area of  

approx imate ly  246,000 square k i lometers  (95,000 square m i l e s ) ,  an approximate 5" g r i d ,  

centered about  the  NTS (Reference 39) .  Most o f  these earthquakes were smal l ,  inconsequent ia l  

events. Only 21 had magnitudes o f  5.5 o r  l a r g e r  (F igure  11-19 and Table 11-1) and the  

c l o s e s t  event  t o  the  t e s t  s i t e  had a magnitude o f  5.6 and occurred about 132 k i l omete rs  

(82 m i l e s )  t o  the  west on February 11, 1949. The l a r g e s t  event on reco rd  was the  Owens 

V a l l e y  earthquake o f  1872. 

l oca ted  about 160 k i l omete rs  (100 m i l e s )  west o f  NTS. 

The event  had a magnitude est imated a t  8.3 and the  ep icen te r  was 

The e a r l i e s t  recorded earthquake whose ep icen te r  cou ld  be l oca ted  on the  NTS was i n  January 

1935. 

f o l l o w i n g  the  se l f - imposed morator ium o f  1958) the re  were 23 seismic events l oca ted  on the  

NTS ( l e s s  than one event,  per, yea r ) ,  a l l  w i t h  magnitudes l e s s  than 4.5. From September 1961 

t o  December 1973, the re  were 390 recorded seismic events l oca ted  on the  NTS. The vas t  

m a j o r i t y  o f  t h i s  a c t i v i t y  was the  r e s u l t  o f  nuc lear  t e s t s  and a f te rshocks  r e l a t e d  t o  those 

t e s t s .  

Dur ing t h e  n e x t  26 years  t o  September 1961 (marking the  resumption o f  weapons t e s t i n g  

Dur ing t h i s  per iod ,  t he re  were 322 announced t e s t s  conducted a t  the  t e s t  s i t e .  

s t a t i o n s  l oca ted  i n  t h i s  region, and de tec t i on  o f  earthquakes f o r  t he  southwestern Un i ted  

It must be r e a l i z e d ,  however, t h a t  p r i o r  t o  World War 11, t he re  were few, i f  any seismograph 

. was dependent upon a network opera t ing  i n  C a l i f o r n i a .  It was n o t  u n t i l  the  e a r l y  1960's 

. . . .  ., , " . _ . - -  .. ... . 
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FIGURE 11-19 SEISMIC EVENTS OF~MAGNITUDE GREATER THAN 5.5 

LOCATED'IN THE VICINITY OF THE NTS 
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Table 11-1 

MAGNITUDE 5.5 A N D  LARGER EARTHQUAKES 

OCCURRING NEAR THE NTS SINCE 1900* 

(WITHIN A 5' GRID) 

km Distance 

Date Lati tude Longitude Magnitude From NTS Center - 
11 / l  011 6 

12/21/32 

1/5/33 

1/30/34 

5/11/39 

8/9/43 

711 8/46 

41 1 0147 

211 1/49 

7/23/52 

7/29/52 

7/6/54 

7/6/54. 

7/6/54 

8/24/54 

8/31/54 

9/1/54 

121 16/54 

121 16/54 

12/16/54 

8/16/66 

35.5 

38.75 

38.75 

38.0 

38.0 

38.2 

34.5 

35.0 

37.1 

35.3 

35.3 

39.5 

39.0 

39.5 

39.5 

39.5 

39.5 

39.3 

39.3 

39.5 

37.4 

117.0 

118.0 

118.0 

118.5 

118.0 

118.2 

116.0 

116.6 

117.75 

118.6 

118.8 

118.4 

118.5 

118.5 

118.4 

118.5 

118.5 

118.0 

118.0 

118.0 

114.2 

6.1 

7.2 

5.7 

6.3 

5.5 

5.5 

5.7 

6.4 

5.6 

6.1 

6.1 

6.6 

5.5 

6.6 

6.8 

5.8 

5.7 

7.8 

6.8 

5.8 

5.6 

* The Owens Valley earthquake March 26, 1872, was o f  an estimated magnitude of 8.3. 

_ _  
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t h a t  seismograph s t a t i o n s  were e s t a b l i s h e d  i n  t h i s  reg ion--genera l  l y  i n  suppor t  o f  t h e  

underground nuc lear  t e s t  program. 

a t r u e  p i c t u r e  o f  t h e  r e g i o n a l  s e i s m i c i t y .  

Therefore, the  se ismic da ta  o f  r e c o r d  may n o t  r e f l e c t  

An underground nuc lear  exp los ion  produces an, i n i t i a l  se ismic s i g n a l  which has c h a r a c t e r i s t i c s  

s i m i l a r  t o  those o f  an earthquake and which can be detected worldwide w i t h  a p p r o p r i a t e  

seismometers. I n  general,  an event o f  2 0 - k i l o t o n  y i e l d  o r  l e s s  w i l l  produce a se ismic s i g n a l  

of body wave magnitude (mb) o f  4.8 o r  less ;  an event w i t h i n  t h e  range o f  2 0 - k i l o t o n  t o  

2 0 0 - k i l o t o n  y i e l d  w i l l  produce a s i g n a l  between 4.8 and 5.7 mb; and f o r  an event  between 

200 k i l o t o n s  and 1,000 k i l o t o n s ,  the  s i g n a l  w i l l  be between 5.7 and 6.3 "be 

A l l  underground nuc lear  explos ions a r e  f o l l o w e d  by a sequence o f  small  earthquakes which 

may p e r s i s t  from hours and days upwards t o  severa l  months. 

c a v i t y  co l lapse,  most o f  the  s e i s m i c i t y  c o r r e l a t e s  w i t h  the  d e t e r i o r a t i o n  o f  t h e  exp los ion  

c a v i t y .  

complete ly .  

t h e  s h o t  p o i n t .  

w i t h  subsurface geo log ic  s t r u c t u r e s .  

on and ad jacent  t o  Pahute Mesa were u t i l i z e d  i n  t h e  s tudy  o f  t h e  s e i s m i c i t y  preceding and 

f o l l o w i n g  megaton explos ions (Reference 40). 

observa t ions  : 

Dur ing t h e  p e r i o d  p r i o r  t o  

A f t e r  c o l l a p s e  occurs, t h e  a f te rshock  sequence f o r  smal l e r - y i e l d  events u s u a l l y  ceases 

For  h i g h - y i e l d  events, a f te rshocks  w i l l  con t inue t o  occur  i n  t h e  media surrounding 

I n  such cases, there  i s  an apparent a l ignment  o f  a f te rshock  hypocenters 

A t  one t ime as many as 34 h igh-ga in  seismometers l o c a t e d  

These s t u d i e s  have produced t h e  f o l l o w i n g  

a. 

b. 

- ,  .. 
N i n e t y - f i v e  percent  , o f  the  s t i m u l a t e d  earthquake a c t i v i t y  i s  con f ined t o  w i t h i n  14 

k i lometers  (8.7 m i l e s )  o f  ground zero and t o  w i t h i n  5 k i l o m e t e r s  ( 3  m i l e s )  o f  t h e  

sur face.  

I. 

The d i s t r i b u t i o n  o f  a f te rshocks  appears t o  be c o n t r o l l e d  by p r e e x i s t i n g  geo log ic  

s t r u c t u r e s .  
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c. The a f t e r s h o c k  sequence decays t o  a background l e v e l  w i t h i n  a p e r i o d  o f  severa l  

weeks a l though b u r s t s  o f  a c t i v i t y  h ve occurred severa l  months a f t e r  some events w i t h  

y i e l d s  o f  about  a megaton. 

more magnitude u n i t s  l e s s  than t h e  explos ion.  

I n  a d d i t i o n ,  the  s t r o n g e s t  a f te rshock  i s  u s u a l l y  two o r  

A comparison o f  t h e  se ismic s i g n a l s  recorded from l a r g e  and small  exp los ions  i n d i c a t e  t h a t  

many in te rmed ia te -  t o  h i g h - y i e l d  explos ions a r e  accompanied by a sirnu1 taneous r e l e a s e  Of 

n a t u r a l  t e c t o n i c  s t r e s s  (Reference 41 and 42) .  The energy re lease is  postu la ted  t o  be i n  

t h e  form o f  t r i g g e r e d  movement a long p r e e x i s t i n g  f a u l t s  w i t h i n  t h e  immediate 

v i c i n i t y  o f  t h e  exp los ion  s i t e .  I n  a l l  r e p o r t e d  cases o f  prompt t e c t o n i c  re lease,  t h e  

magnitude o f  i t s  se ismic  s i g n a l  i s  much l e s s  than t h e  magnitude o f  t h e  s i g n a l  f rom t h e  i n i t i a t i n g  

explos ion.  

March 1970 i n d i c a t e d  t h a t  w h i l e  t h e  s e r i e s  o f  megaton range t e s t s  had premature ly  re leased 

n a t u r a l  t e c t o n i c  s t ress ,  t h e  se ismic a c t i v i t y  had r e t u r n e d  t o  a l e v e l  judged t o  be normal 

w i t h i n  two years  of t h e  l a s t  test--HANDLEY (Reference 37) .  

Studies on Pahute Mesa subsequent t o  t h e  h i g h - y i e l d  t e s t  a c t i v i t y  ending i n  

The mechanism by which exp los ions  s t i m u l a t e  earthquake a c t i v i t y  i s  n o t  f u l l y  understood 

b u t  w i t h i n  t h e  l i m i t s  o f  t e s t i n g  experience, t h e  r e g i o n a l  t e c t o n i c s  beyond t h e  immediate 

t e s t  l o c a t i o n  do n o t  appear t o  be invo lved.  Small s t r a i n  a l t e r a t i o n s  have been observed 

o u t  t o  d is tances  o f  about  150 k i lometers  (93 m i l e s )  from most o f  the  low megaton explos ions 

on Pahute Mesa. 

f a u l t  zones which a r e  s i t u a t e d  wi th in  t h a t  range. 

s t e p  i s  comparable i n  ampl i tude t o  t h e  n a t u r a l  e a r t h  t i d e  r e s u l t i n g  from the  g r a v i t a t i o n a l  

a t t r a c t i o n  o f  t h e  sun and moon. 

However, t h i s  does n o t  appear t o  have had any e f f e c t  on n a t u r a l l y  a c t i v e  

Beyond 150 k i lometers ,  t h e  observed s t r a i n  
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It had been suggested that tests in the one-megaton range affect seismicity at distances 

of hundreds of kilometers (Reference 43 ) .  To examine this possibility, the USGS 

conducted a seismic monitoring program at several areas of known seismic activity located 

from 100 to 250 kilometers (62 to 155 miles) from the NTS during the execution of 

several one-megaton range tests. The Fairview Peak area in west-central Nevada located 250 

kilometers (155 miles) northwest was monitored during BENHAM; the Silver Peak-Clayton Valley 

area located 100 kilometers (62 miles) northwest and the Railroad Valley-Grant Range located 

100 kilometers (62 miles) northeast were monitored during JORUM (Reference 44).;  and the 

Fishlake Valley area located 100 kilometers (62 miles) west of the test site, just north 

of Death Valley, was monitored during the HANDLEY event (Reference 4 5 ) .  In none of these 

cases was there evidence of earthquake stimulation in the active seismic areas observed, 

fol 1 owing the underground tests . 

A comprehensive study (see Reference 37) completed in 1974 examined the regional seismicity 

and tectonics of the NTS from 1952 through 1973. The results of this study "showed that 

the underground nuclear testing program did not produce any detectable influence on the 

natural pattern of earthquake activity except in the imnediate areas of the shots." 
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8. Radiologic Environment 

a. Onsite Radioactivity 

As explained later in Section II.D.8, a number of contaminated areas have been created 

by programs at the Nevada Test Site. 

surveillance program was established at the NTS in 1955 by the AEC. 

program was redefined and reconstituted to reflect the need for data to identify, 

monitor, and evaluate ambient radioactivity within the NTS in air and water. 

intensified program of environmental monitoring and surveillance continues today. 

Because of this situation, an environmental 

In 1966, this 

That 

\ ,  

Background whole-body radiation levels from all sources in the southwestern United 

States, and outside the NTS, typically average 130 millirem per year. 

the general NTS background radioactivity from all sources has increased as a result 

of testing since 1951. 

more than 250 millirem per year (excluding RADEX* areas). 

RADEX areas within the NTS comprising an estimated total of about 23 square kilometers 

(nine square miles). Areas having high plutonium concentrations have been included in 

order to minimize the possibility o f  plutonium uptake by onsite workers. 

are resurveyed on a quarterly basis if they are less than one year old or once per 

year if older than one year. 

levels of 5 millirem per hour or greater exist. 

In comparison, 

Even so, the resultant exposure rate generally averages no 

Currently, there are 55 

RADEX areas 

This resurvey frequency is maintained so long as radiation 

In 1974, a three-phase program was initiated to investigate more thoroughly the 

atmospheric weapons test areas. The first phase was a historical study to assemble 

pertinent available information on each event site. The second phase was a preliminary 

sampling effort along the main downwind transects to locate fallout patterns, determine 

\I 
*RADEX areas are "radiation exclusion areas," fenced to control access by employees. All areas where 
radiation levels average five millirem per hour or greater have been designated as Such. 

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



2-79 

1I.D. THE EXISTING ENVIRONMENT 

8. Radiologic Environment (Cont.) 

the mixture of radionuclides s t i l l  present,  determine plutonium to americium r a t i o s ,  

del ineate  the concentration of plutonium i n  s o i l ,  and examine the d e p t h  d i s t r ibu t ion .  

The th i rd  phase i s  planned t o  more comprehensively sample each area and determine 

the d is t r ibu t ion  and inventory of radionuclides present. 

through Phase 2, w i t h  one area well into Phase 3. 

The program i s  completed 

In areas which have been disturbed mechanically, plutonium has been found t o  depths 

of about a meter (3 f e e t )  w i t h  the greater  plutonium concentrations on the order o f  

one pCi per gram of s o i l ,  along w i t h  substantial  amounts o f  beta-gamma emitting radio- 

nuclides. 

so i l  surface; concentrations a r e  in  the nanocurie or  picocurie per gram range. 

extent  of plutonium dis t r ibut ion i n  most o f  these areas i n  only roughly known; the 

def in i t ion  o f  these dis t r ibut ions s t i l l  remains to  be determined, and only a f t e r  

expenditures of considerable money and time will the d is t r ibu t ion  and inventory be 

understood wi t h  a reasonable degree of confidence. 

However, the plutoniium in most of the undisturbed areas i n  on or  near the 

The 

Urine bioassay samples from selected NTS workers whose jobs involve a potential  f o r  

ingestion or  inhalation of radionuclides a re  rou t ine ly  collected and analyzed. Sampling 

frequencies a r e  based upon a continuing assessment of the exposure potent ia l .  Sampling 

frequencies vary from annually, quarter ly ,  o r  monthly t o  dai ly  i n  some cases.  Urine 

samples collected a r e  analyzed f o r  one or  more specif ic  radionucl-ides depending upon 

the nature of the radiological conditions a t  the work s i t e .  Typical analyses involve 

measurement of gross beta-gamma emitting radionuclides, tritium, and plutonium. 

Air sampling data resul t ing from the operation of the onsi te  surveil lance s ta t ions  

continue t o  show t h a t  the par t iculate  radioact ivi ty  collected i s  primarily due t o  

natural sources and worldwide f a l l o u t  w i t h  the exception of some NTS-related e f fec ts  in 

1971 (residual from BANEBERRY) .  A network of approximately 23 a i r  sampling s ta t ions  

(Figure 11-20) has been operating continuously a t  the NTS since 1966, primarily a t  

l iving and major work s i t e s .  Analyses of f i l t e r  media from these s ta t ions ,  collected on a 



Area 

1 
2 
3 
5 

6 
6 

9 
10 
11 
12 

- 

FIGURE 11-20 AIR SAMPLING STATION LOCATIONS 

Sample Stat ion Location 

Gravel P i t  
Camp Compound 
North of Cafeteria 
East of Well 58 Reservoir 
Guard,Station 250 
Maintenance Complex 
Air Stat ion 
Well 3 Complex 
9-300 Bunker 
Guard Station 700 
Guard Station 293 
Changehouse 

Map Code Area 
l a  16 
2a 18 
3a 
5a 19 
56 
5c 20 
6a 23 
6b 
9a 27 

1 Oa 28 
l l a  
12a 

Sample Stat ion Location Map Code 

Tunnel  S i t e  Maintenance 16a 
18a East o f  Cafeteria 

North o f  Cafeteria 18b 
19a Echo Peak 
19b Stake 19C-10 

West of Aid Station 2 Oa 
Building 214 23a 
Health & Safety Building Rooftop 23b 

27a West of Dispensary 
Project H E N R E  28a 
Groom 
Lake East of Station 1 

I . ... . ._ . . .. - . . - . - . . ,. . . . . . . ,  . ..... - -  . 
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weekly bas is ,  have shown no upward t rends  i n  p a r t i c u l a t e  r a d i o a c t i v e  m a t e r i a l s  and 

have remained a t  low leve ls .  

The a i r  sampling s t a t i o n s  operate cont inuous ly  except f o r  a few minutes each week w h i l e  

the  f i l t e r s  a re  changed a t  which t ime they are  inspected. 

o f ten  unless the re  i s  reason t o  suspect t h a t  a re lease has occurred o n s i t e .  

a c t i v i t i e s  a re  under c lose  mon i to r i ng  a t  the l o c a t i o n  o f  the p a r t i c u l a r  opera t ion ,  t he re  

i s  no th ing  t o  be gained and considerable expendi tures saved by the  weekly schedule w i t h -  

o u t  any s a c r i f i c e  i n  sa fe ty .  

They a r e  n o t  inspected more 

Since o n s i t e  

F igu re  11-21 g r a p h i c a l l y  portra.ys the t rend  o f  the annual means f o r  1971 t h r u  1976 

per iod .  Sample a c t i v i t y  r e s u l t s  a re  compared w i t h  an es tab l i shed  " a l e r t  l e v e l  ." The 

de terminat ion  o f  the  a l e r t  l e v e l  i s  based on the Rad ia t ion  Concentrat ion Guide (RCG) f o r  

unknown rad ionuc l i des  i n  a i r  folr continuous exposure (168 hours per  week) d s  o u t l i n e d  i n  

ERDAM 0524. 

a i r  analyzed a f t e r  a f ive-day per iod,  t o  a l l o w  f o r  decay o f  n a t u r a l l y  occu r r i ng  rad ionuc l i des .  

The a l e r t  l e v e l  f o r  beta a c t i v i t y  i s  es tab l i shed  a t  1.0 x 10- l '  uCi/ml o f  

Water samples f o r  r a d i o l o g i c a l  s a f e t y  t e s t i n g  purposes have been c o l l e c t e d  from 66 

l o c a t i o n s  a t  the  NTS on weekly, monthly, o r  q u a r t e r l y  schedules t o  mon i to r  l e v e l s  o f  

r a d i o a c t i v i t y  i n  po tab le  water suppl ies,  supply we l l s ,  open r e s e r v o i r s ,  na u r a l  spr ings ,  

contaminated ponds, and e f f l u e n t  ponds. 

p o i n t s  a re  shown i n  F igure  11-22. 

samples which are  taken t o  mon i to r  the  r a d i o a c t i v i t y  i n  groundwater, as mentioned 

p rev ious l y  i n  Sec t ion  II.D.5., Hydrology. 

water  t o  see t h a t  no surface water  or '-worldwide f a l l o u t  can'contaminate the  groundwater 

sample. (Most of the  water  samples analyzed f o r  r a d i o l o g i c a l  sa fe ty  purposes have been 

found t o  be so contaminated.) 

The l o c a t i o n  o f  these r a d i o l o g i c a  safety sampling 

These water  samples a re  t o  be d i f f e r e n t  ated from those 

Great -care  i s  taken i n  the sampling of ground- 

Potable water samples have been c o l l e c t e d  weekly from an average o f  n ine  l o c a t i o n s  w i t h i n  

the  kTS. These l o c a t i o n s  c o n s i s t  o f  ca fe te r i as ,  r e s t  rooms, f i r e  s ta t i ons ,  and 

dispensar ies.  F igu re  11-23 g r a p h i c a l l y  po r t rays  the t rend  o f  the  data.  
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FIGURE I 1-22 ENVl  RONMENTAL/RADIOLOGICAL SAFETY 

WATER SAMPLING LOCATIONS 
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The term "natural springs'' encompasses most of the natural ly  occurring spring-fed 

pools located w i t h i n  the NTS. Although these springs may be used occasionally as  

d r i n k i n g  water by some individuals,  they a re  considered as a separate c lass i f ica t ion  

from potable water sources. 

conditions a t  the NTS, seven sampling locations have been selected,  and a l l  of these 

are  sampled monthly. 

Figure 11-23. 

In an e f f o r t  t o  adequately represent surface water 

A graphic display of the trend of these data i s  a l so  shown on 

NTS open reservoir  data a re  a l so  displayed i n  Figure 11-23. 

created throughout the NTS t o  furnish a ready supply o f  water f o r  various industr ia l  

purposes. 

Open reservoirs have been 

Fifteen o f  these resaervoirs have been selected as monthly sampling locations.  

Figure 11-23 a l so  presents the resu l t s  o f  NTS supply well water samples. Seventeen 

supply wells were sampled on a monthly basis.  

throughout the NTS i s  used f o r  a variety of purposes ranging from sani tary water supply 

t o  d r i l l i n g  mud preparation. 

sampled were based upon t he i r  plotential use fo r  human consumption, and a l so  t o  indicate 

the possible movement of radioact ivi ty  through the groundwater aquifer .  

wells are  located i n  areas where the movement of water i n  the aquifer i s  from known 

contaminated t e s t  areas.  To date ,  the avai lable  data have not indicated movement of 

contamination through the aquifer.  

Water from these and other wells 

The c r i t e r i a  fo r  select ing the par t icu lar  wells t o  be 

Most of these 

Figure 11-23 a l so  summarizes the l a t e s t  available data from contaminated and e f f luent  

ponds for the shown period. 

in .the levels of radioact ivi ty  .in these storage ponds. 

Eighteen locations were sampled t o  determine the trends 

The existing average levels of gross beta radioact ivi ty  in NTS potable water samples 

a re  considerably less  than the most r e s t r i c t ive  radioact ivi ty  concentration guides in 

ERDAM 0524. 

supply wells i s  taken as 3 x 10--8 pCi/ml. 

The concentration guide for  gross radioact ivi ty  in potable water and 



2-86 

11. D. THE EXISTING ENVIRONMENT 

8. Radiologic Environment (Cont.) 

In addition to  the data discussed above, additional types of samples have been collected 

over the years as  par t  of a routine environmental surveil lance program. 

sample locations have varied considerably, condensed sumnaries o f  these data cannot 

be presented. 

chamber measurements of a i r  samples over the years indicate no radiological hazards t o  

employees on the NTS. 

Since the 

However, the resu l t s  observed from various s o i l ,  vegetation, and ion- 

Tritium is  present onsi te  i n  tunnel drainage ponds containing water removed from 

tunnels where nuclear explosions have taken place. 

ponds f l u c t u a t e ,  b u t  have decreased approximately 20 percent i n  the l a s t  f ive years.  

Very l i t t l e  tes t - re la ted  contaminated l iquid has been added t o  these ponds during th i s  

period; the decrease i n  levels  i s  due t o  evaporation, decay, and di lut ion.  

tritium levels  i n  these drainage tunnel ponds are  less  than lom3 vCi/ml. 

t ion Concentration Guides (ERDAM 0524) for t r i t ium fo r  an average o f  samples from water 

su i tab le  f o r  the general public i s  1 X 10-3pCi/ml.) 

T r i t i u m  concentrations i n  these 

Typical 

(The Radia- 

Tritium levels  i n  d r i n k i n g  water from wells a t  the NTS a re  s imilar  t o  tritium levels  

in public water supplies throughout the United States  and are  less  t h a n  0.01 percent 

of the Radiation Concentration Guides (ERDAM 0524). 

concentrations a t  the NTS i s  much less  than 1 percent of t h i s  concentration guide. 
The highest level of airborne t r i t ium 

The vast  preponderance o f  the radioact ivi ty  resul t ing from nuclear t e s t s  a t  the Nevada 

Test S i t e  remains i n  deep underground locations.  

one or  more reentry holes a re  usually d r i l l ed  back in to  the underground radioactive 

debris formed by the explosion. 

f o r  radiochemical analysis t o  determine the device y ie ld .  

small quant i t ies  o f  vo la t i l e  radionuclides a re  brought t o  the surface along w i t h  the 

debris sample. 

have been released per year i n  the past  d u r i n g  routine dr i l lback operations and tunnel 

Subsequent t o  device detonation, 

Samples of the debris a re  brought t o  the surface 

During this sample recovery, 

Several hundred curies  o f  radioactive noble gases (primari ly  xenon-1 33) 
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v e n t i l a t i o n s .  

t h e  t e s t i n g  l a b o r a t o r i e s  have developed e f f l u e n t  c o n t r o l  equipment which e i t h e r  f o r c e s  

t h e  gases back down i n t o  t h e  ground o r  f i l t e r s  t h e  gases through h i g h - e f f i c i e n c y  f i l t e r s  

and a c t i v a t e d  charcoal systems t o  t r a p  p a r t i c u l a t e  d e b r i s  and r a d i o i o d i n e  be fore  t h e  

To min imize t h e  r e l e a s e  o f  the  v o l a t i l e  r a d i o a c t i v i t y  t o  t h e  atmosphere, 

gases a r e  re leased t o  the  atmosphere. When r a d i o a c t i v e  gases a r e  de tec ted  i n  a tunne l  

f o l l o w i n g  a tunnel  detonat ion,  ii comparable system o f  f i l t e r s  i s  used when t h e  tunne l  i s  

v e n t i l a t e d  f o r  safety  purposes p r i o r  t o  r e e n t r y .  Over t h e  p a s t  two years, t h e  concentra- 

t i o n s  de tec ted  o f f s i t e  have been l e s s  than 0.01 percent  o f  t h e  Rad ia t ion  P r o t e c t i o n  Guide. 

The amounts o f  noble gases, and p a r t i c u l a r l y  o f  krypton-85 , env i ronmenta l l y  p resent  

wor ldwide have been increas ing  s t e a d i l y  due t o  a v a r i e t y  o f  sources. 

i n v e n t o r y  o f  a i r b o r n e  krypton-85 i s  est imated a t  about 100 mega-curies.) 

seepage of noble gases from past. underground t e s t  s i t e s  i s  making a r e l a t i v e l y  small  

c o n t r i b u t i o n  t o  t h i s  inventory .  While r a d i o a c t i v e  noble gases a r e  d e t e c t a b l e  i n  a i r  

w i t h i n  and around the  NTS, those l e v e l s  a r e  n o t  s t a t i s t i c a l l y  d i f f e r e n t  f rom l e v e l s  

r e p o r t e d  from elsewhere throughout the  Un i ted  States (about 17 pCi/m ) .  I n  t u r n ,  these 

worldwide concent ra t ions  are  low compared t o  the  Rad ia t ion  P r o t e c t i o n  Guides and, a1 though 

n o t  cons idered a h e a l t h  hazard, they a r e  moni tored by t h e  Environmental P r o t e c t i o n  Agency 

and others.  

(The present  wor ld  

D i f f u s i o n - t y p e  

3 

\ 

Government veh ic les  and f a c i l i t i e s  a r e  surveyed on a q u a r t e r l y  bas is  supplemented 

by spot  checks u s i n g - p o r t a b l e  r a d i a t i o n  d e t e c t i o n  inst ruments.  

been e s t a b l i s h e d  f o r  f i x e d  beta-gamma e m i t t e r s  a t  0.4 m i l l i r a d  per  hour, as measured 

w i t h  Geiger Mue l le r - type  inst ruments w i t h  a d e t e c t o r  window th ickness o f  l e s s  than 

seven m i l l i g r a m s  per  cm . F o r  f i x e d  a lpha e m i t t e r s ,  t h e  a l e r t  l e v e l  i s  s e t  a t  1,000 

d i s i n t e g r a t i o n s  per  minute (DPM)* over  100 un of sur face.  Dry swipes a r e  c o l l e c t e d  

A l e r t  l e v e l s  have 

2 

2 

-d*l,OOO dpm i s  equal t o  450 p i c o c u r i e s  (pCi) .  
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fo r  loose contaminants and the a l e r t  levels a re  established a t  1,000 dpm fo r  beta- 

gamma emitters and 100 dpm f o r  alpha emitters for 100 cm of area swiped. 2 

Residual radioact ivi ty  a l so  ex is t s  a t  the Area 25 f a c i l i t i e s  as a r e su l t  of past  

nuclear rocket engine tes t ing  programs. 

are  ident i f ied and marked i n  Area 25. These a re  controlled i n  the same manner as  the 

RADEX areas already ident i f ied on other par ts  of the NTS. 

In t o t a l ,  there are  14 fenced areas which 

b. Safety Tests 

Safety t e s t s  have been performed since 1955 t o  determine the behavior of nuclear 

weapons i n  conventional explosive accidents dur ing  handling, storage,  and transport  

operations. Plutonium or uranium and mixtures of the two are  the major elements u t i l i zed  

i n  these t e s t s .  

i f  nuclear weapons a re  involved i n  an accident,  they will n o t  produce nuclear 

The major purpose of most of these safety t e s t s  i s  t o  ensure tha t  

explosions as  a r e su l t .  

surface a t  locations w i t h i n  government-controlled land  on the NTS, the Ncllis  

Air Force Range, and the Tonopah Test Range. 

Before 1963, the t e s t s  were done a t  or near ground 

Pr ior  t o  1963 there were a l so  safety t e s t s  t o  determine the s i ze  and dis t r ibut ion of 

plutonium par t ic les  which might r e su l t  from f i r e s  and conventional explosive accidents 

involving nuclear weapons, 

t o  determine biological uptake of plutonium by various species of animals positioned 

downwind from locations a t  which plutonium par t ic les  were dispersed. These biological 

experiments were intended t o  study the health physics aspects of dispersed plutonium 

oxide. 

changes i n  various plutonium configurations subjected t o  chemical explosions, led t o  

the dispersal  of small quant i t ies  of plutonium. 

Associated w i t h  some of these safety t e s t s  were experiments 

Another se r ies  o f  experiments, which was designed t o  examine rapid physlcal 

. . . . . . -. .. . . - . .  
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The areas where t h e  e a r l y  s a f e t y  t e s t s  were performed a re  unique i n  t h a t  t h e  contamina- 

t i o n  which remains t h e r e  i s  f o r  the  most p a r t  p lu ton ium and uranium w i t h  very l i t t l e  

c o n t r i b u t i o n  f rom f i s s i o n  products.  Americium and o t h e r  t r a n s u r a n i c  elements a re  a l s o  

present .  

s a f e t y  experiments were in tended t o  e s t a b l i s h  benchmarks between non-nuclear exp los i ve  

acc idents  and acc idents  i n  which some nuc lea r  exp los i ve  energy was released. Some 

safety  t e s t s  i n  t h e  l a t t e r  category d i d  produce smal l  amounts o f  f i s s i o n .  

atmospheric weapons t e s t s  conducted on o t h e r  p a r t s  o f  t h e  t e s t  s i t e  du r ing  t h e  atmos- 

p h e r i c  t e s t i n g  days and worldwide f a l l o u t  a l s o  c o n t r i b u t e  t o  t h e  f i s s i o n  product  

i nven to ry .  

F i s s i o n  products  a re  p resen t  i n  some areas due t o  t h e  f a c t  t h a t  some o f  t h e  

F a l l o u t  f rom 

Fo l l ow ing  i s  a b r i e f  d e s c r i p t i o n  o f  t h e  t e s t i n g  done i n  t h e  f i v e  s a f e t y  

sho t  areas as dep ic ted  on F igu re  11-24: 

I n  t h e  GMX area, 22 experiments, each u t i l i z i n g  r e l a t i v e l y  smal l  q u a n t i t i e s  o f  

p lutonium, were conducted' du r ing  1962. These experlments were so -ca l l ed  "equat ion-  

o f -s ta te ' '  s t u d i e s  where " instantaneous" changes i n  t h e  p h y s i c a l  p r o p e r t i e s  o f  

p lu ton ium m a t e r i a l s  subjected t o  detonat ions f rom convent ional  explos ives were 

measured. These experiments were conducted on o r  ve ry  near one p lace  so t h a t  

e s s e n t i a l l y  t h e  source can be considered t o  be a t  one s i t e .  

1 .  

I n  Area 11, P l u t o n i  

a t  s i t e s  separated 

from the t e s t s  amon . The q u a n t i t i e s  l u ton ium and uranium 

deposi ted .there wer 

t o  t e n  k i lograms o f  

u r  s a f e t y  t e s t s  i n  1956 

b l e  ove r lap  o f  " f a l l o u t "  
- 

ea r  weapons and h 

sed by each t e s t .  

were l a rge ,  w i t h  f rom one 
r' 

~l 

Contaminat ion i n  Area 13 was deposi ted 6y one t e s t  i n  1957. A r e l a t i v e l y  l a r g e  

amount o f  p lu ton ium was used f o r  t h e  t e s t .  
1 -  

Tests a t  t h e  R o l l e r  Coaster !s i tes on and near  t h e  Tonopah Test  Range each u t i l i z e d  

moderately h i g h  amounts o f  p lu ton ium o r  p lu ton ium combined w i t h  uranium. There 
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were f o u r  t e s t s ,  each c o n s i s t i n g  o f  one event: Double Track and Clean S la tes  1, 2 ,  

and 3. 

f e e t ,  and t h e  Double Track s i t e  i s  severa l  m i l e s  f rom those s i t e s ,  so t h a t  these can 

be considered f o u r  separate s i t e s .  

The Clean S l a t e  s i t e s  a r e  separated f rom each o t h e r  by severa l  hundred 

Safe ty  t e s t s  were a l s o  conducted i n  Areas 3,  7, and 9 i n  1957 and 1958, r e s u l t i n g  

i n  some p lu ton ium contaminat ion i n  these areas. Contamination from p luton ium and 

o t h e r  r a d i o n u c l i d e s  a l s o  p e r s i s t s  i n  o t h e r  areas on t h e  Nevada Tes t  S i t e  where 

atmospheric weapons t e s t s  and near-sur face Plowshare t e s t s  have been conducted i n  

t h e  past .  

S a f e t y  t e s t s  a r e  no longer  conducted aboveground; a l l  t e s t s ,  i n c l u d i n g  those f o r  

de termin ing  sa fe ty ,  a re  detonated underground i n  emplacements t h a t  a r e  designed so 

t h a t  t h e  maximum y i e l d s  t h a t  cou ld  conceivably  be expected w i l l  be contained, and so 

t h a t  r a d i o a c t i v e  m a t e r i a l s  w i l l  n o t  reach aboveground environments. 

c. Eco log ica l  Studies o f  P luton ium and Other Radionucl ides 

The aboveground areas where s a f e t y  experiments have been conducted i n  t h e  p a s t  o f f e r  

unique s i t e s  f o r  s t u d i e s  o f  t h e  behavior  o f  p lu ton ium i n  t h e  n a t u r a l  d e s e r t  environment. 

Recognizing t h i s ,  t h e  Nevada Operations O f f i c e  i n t e n t i o n a l l y  has preserved these s i t e s .  

Since 1970, t h e r e  have been i n t e r d i s c i p l i n a r y  s tud ies  o f  t h e  behavior  o f  p lu ton ium i n  

t h e  I4TS environment. That  i n t e r d i s c i p l i n a r y  s t u d i e s  program i s  conducted by t h e  Nevada 

App l ied  Ecology Group (NAEG) , which inc ludes  p r i n c i p a l  i n v e s t i g a t o r s  f rom 16 organ iza t ions :  

' I I :* 2' ' 
Environmental P r o t e c t i o n  Agency's 'Envirdnmental M o n i t o r i n g  and Support Laboratory  
U n i v e r s i t y  o f  C a l i f o r n i a  atrros Angeles . t- 

Oak Ridge Nat iona l  Laboratory  
U n i v e r s i t y  of Nevada , Las Vegas 
Reynolds E l e c t r i c a l  & Engineer ing Co., I n c .  
LFE Environmental 
EG&G 
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McClel l a n  Centra l  Laboratory  (McClel l a n  AFB) 
E b e r l i n e  Inst rument  Corporat ion 
Los Alamos S c i e n t i f i c  Laboratory  
Lawrence L i  verplore Laboratory  
B a t t e l l e  Northwest Labora to r ies  
B a t t e l l e  Columbus Laborator ies 
A i r  Resources Laboratory  
Deser t  Research I n s t i t u t e  
Holmes & Narver 

D e t a i l s  o f  t h e  s tud ies  o f  t h i s  i n t e r d i s c i p l i n a r y  group and r e l a t e d  i n f o r m a t i o n  have 

been presented elsewhere (References 46 through 51). 

o f  i n f o r m a t i o n  f rom these s tud ies  fo l l ows .  Also,  such t o p i c s  as "Onsi te R a d i o a c t i v i t y "  

(Sect ion I 1  .D.8.a), " O f f s i t e  R a d i o a c t i v i t y "  (Sect ion I 1  .D.8.e), and "Bioenvironment" 

(Sect ion I 1  .D.9) i n  t h i s  Environmental Statement a r e  r e l a t e d  c l o s e l y  t o  these eco log i ca l  

s tud ies ,  and r e s u l t s  f rom a l l  o f  these e f f o r t s  a r e  i nco rpo ra ted  i n t o  eva lua t i ons  o f  

d i s t r i b u t i o n ,  movements, and impact of rad ionuc l i des  on and near NTS. 

However, a b r i e f  summarization 

The s tud ies  on t h e  su r face  sa fe ty -sho t  areas a r e  designed t o  p rov ide  data on the  move- 

ment o f  p lu ton ium and o t h e r  rad ionuc l i des  through l i v i n g  and n o n l i v i n g  components i n  

v a r i e d  s i t e s  i n  Mojave and Great Basin dese r t  environments on NTS. These s i t e s  have 

been exposed t o  n a t u r a l  environments and weather ing processes f o r  13-20 years.  

An i n t e n s i v e  s o i l  sampling program has been done i n  some of t h e  areas r e f e r r e d  t o  pre- 

v i o u s l y .  As an example o f  t h e  r e s u l t s ,  Table 11-2 g i ves  i n v e n t o r i e s  o f  p lu ton ium i n  s o i l  

based on su r face  s o i l  samples ( t o p  5 cm) and on random p r o f i l e  samples. F igu re  11-25, 

showing r a d i o a c t i v i t y  contour est imates f o r  a c l o s e - i n  area a t  Area 13, i s  an example o f  

t h e  c h a r a c t e r i s t i c  decrease o f  p lu ton ium depos i t i on  w i t h  d i s tance  from ground zero. 

Another area o f  s tudy has been t h e  t r a n s p o r t  o f  p lu ton ium through entrainment o r  

"resuspension" i n  a i r .  

i n c l u d i n g  p a r t i c u l a t e  plutonium, a r e  found suspended i n  the  a i r .  

measurements o f  r a d i o a c t i v e  m a t e r i a l s  i n  the  a i r  show t h a t  on the  average extremely low 

Throughout t h e  wor ld  smal l  amounts o f  r a d i o a c t i v e  m a t e r i a l s ,  

A t  t he  NTS, resuspension 

q u a n t i t i e s  (on t h e  o rde r  o f  a b i l l i o n t h )  of these su r face  m a t e r i a l s  a re  being resuspended 

i n  a i r  above the  study s i t e s . :  The techniques and ins t rumen ta t i on  used i n  these 

.. I .. . . . . . .. . - . .. . . . .  . . _  . , l  
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TABLE 11-2 

INVENTORIES OF PLUTONIUM I N  SOIL 

S i t e  

DOUBLE TRACK 

CLEAN SLATE I 

CLEAN SLATE I 1  

CLEAN SLATE I11 

AREA 13 

AREA 11 

GMX 

TOTAL 

Area o f  Study S i tes  
(Hectares ( A c r e d  

30.1 74.3 

22.2 54.8 

79.4 196.1 

136.4 337.1 

362.6 896.0 

483.1 1,193.7 

24.3 60.0 

1,138.1 2,812.0 

- -- 

Estimated Pu* 
LCuries - 10)- t 

+ 
t 

t 

t 

+ 
+ 
t 

5.0 - 1.4 

5.2 - 1.6 

29 - 6.2 

30 - 4.9 

44 - 8.8 

39 - 4.4 

2.5 - 0.3 

154.7 

* One Curie equals 16 grams o f  p lutonium 239. 

. '  

Concentrat ions 
Near Ground Zeros 

2 +  b C i / m  - lu) 

2,800 1,000 

120 t 39 

260 2 65 

370 2 190 

820 340 

6,200 t 2,800 
t 

4.6 - 1.6 
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measurements a re  discussed i n  References 46 and 47, i n  a r t i c l e s  prepared by P. L. Phelps 

and L. R. Anspaugh, r e s p e c t i v e l y .  Poss ib l y  these l e v e l s  a r e  p a r t i c u l a r l y  low because t h e  

areas a r e  vegetated and have s t a b l e  s o i l  surfaces, t h u s ' a l l o w i n g  l i t t l e  s o i l  e ros ion  by 

wind, even a t  h igh  wind speeds. 

o f  magnitude w i t h i n  a few thousand feet ,  as t h e  suspended p a r t i c u l a t e  s e t t l e s  t o  t h e  ground. 

(F igure 11-27 i s  an example o f  t h e  decrease a t  one s tudy area).  For  most p laces on 

t h e  NTS and f o r  a l l  o f f s i t e  l o c a t i o n s ,  a i r  concentrat ions a re  c l o s e  t o  wor ldwide 

l e v e l s .  O f f s i t e  measurements show no r a d i o i s o t o p e  concen t ra t i ons  which a re  s t a t i s t i c a l l y  

above those measured f o r  many years.  These observat ions appear t o  i n d i c a t e  t h a t  no 

de tec tab le  q u a n t i t i e s  o f  r a d i o a c t i v e  m a t e r i a l  now a re  l e a v i n g  t h e  s i t e  v i a  atmospher ic 

resuspension (see Sect ion II.D.8.e, " O f f s i t e  R a d i o a c t i v i t y " ) .  B i o t a  r e s i d i n g  i n  t h e  

s tudy areas and being measured for r a d i o n u c l i d e  concen t ra t i ons  i n c l u d e  vegetat ion,  

microorganisms, and l a r g e  and smal l  ve r teb ra tes ,  Radionucl ide l e v e l s  i n  and on vege- 

t a t i o n  c o r r e l a t e  r e l a t i v e l y  w e l l  h l i t h  l e v e l s  i n  s o i l  (compare, f o r  example, F igu re  

11-26 w i t h  F igu re  11-25), The g r e a t e s t  amount of rad ionuc l i des  measured f o r  vege ta t i on  

Concentrat ions o f  rad io i so topes  i n  a i r  decrease by orders 

i s  c o n t r i b u t e d  by r a d i o a c t i v e  dust. 

taken up i n t o  t h e  p l a n t s  through t.he r o o t s .  

be ing absorbed - t h e  p l a n t s  by way o f  r o o t  uptake, for ins tance,  i s  o f  t h e  o rde r  

o f  

species o f  p l a n t  sur faces can vary by?our  o rde rs  o f  magnitude, depending ma in l y  on 

t h e  a b i l i t y  o f  e x t e r n a l  sur faces o f  t h e  p l a n t s  t o  r e t a i n  p a r t i c l e s .  The i n v e n t o r y  

o f  p lu ton ium f o r  p l a n t s  i n  t h e  s tudy areas, i n  comparison t o  t h e  i n v e n t o r y  f o r  s o l l s ,  

i s  ve ry  smal l .  For example, t h e  i n v e n t o r y  o f  p lu ton ium f o r  p l a n t s  I n  Area 13 i s  o n l y  

0.00264 c u r i e s ,  compared w i t h  t h e  Area 13 s o i l  i n v e n t o r y  o f  44 c u r i e s .  

t h e  vege ta t i on  r a t h e r  than by rad io i so topes  

The d i s c r i m i n a t i o n  r a t i o  a g a i n s t  p lu ton ium 

as compared t o  t h e  amount i n  t h e  s o i l ,  R a d i o a c t l v i t y  l e v e l s  6n va r ious  

* l  

Microorganisms appear capable o f  absorbing. rad ionucJ ides t o  r e l a t i v e l y  h i g h  l e v e l s .  

Spores o f  s o i l  fungus, ASpeP&ZZu8 niger ,  accumulated about t h r e e  t imes more p lu ton ium 

from n i t r a t e  and c i t r a t e  forms o f  p lu ton ium than from p lu ton ium d iox ide .  Moreover, 

concen t ra t i ons  o f  p lu ton ium i n  the spores was o n l y  about one o rde r  o f  magnitude l e s s  

than the  concen t ra t i ons  i n  t h e  c u l t u r e  media, regard less o f  chemical form o r  a c i d i t y .  



2-96 

500 CPM 
FROM AMERICIUM 

- I S  ROUGHLY EQUIVALENT 
TO 0.5 nCi OF PLUToNIUM 
PER GRAM OF SOIL 

/ 
p 5 0 0 0  CPM 

MEAN WIND DIRECTION 
FROM MARCH 24, TO AUG. 30, 1971 

0 6 0  120 

METERS 
- 
0 100200300400 - 

FIGURE 11-27 PLUT NIUM RESUSPENDED IN A I R  

Typical measurements made June 13, 1973, 
along mean wind direction. 
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R a d i o a c t i v i t y  l e v e l s  i n  vertebral tes vary considerably  w i t h  species,  t h e i r  h a b i t a t s ,  and 

res idence t ime  on the  areas. 

e x t e r n a l  sur faces ( s k i n  and hair.) and i n  t h e  g a s t r o i n t e s t i n a l  (GI) t r a c t s  c o r r e l a t e  

w e l l  w i t h  t h e  contaminated environments i n  which t h e  ve r teb ra tes  res ide .  

l e v e l s  o f  p lu ton ium on e x t e r n a l  sur faces and i n  t h e  GI t r a c t s  a re  a t  about t h e  same 

l e v e l  o r  one o rde r  o f  magnitude l e s s  than i n  t h e  s o i l  (on a dry-weight  bas i s ) .  

P lu ton ium l e v e l s  i n  t i s s u e s  rangie f rom about t h r e e  t o  f i v e  orders o f  magnitude l e s s  

than t h e  l e v e l s  i n  s o i l .  These low l e v e l s  o f  p lu ton ium i n  t i s s u e s  again a re  e x p l i c a b l e  

I n  general ,  however, t h e  q u a n t i t i e s  o f  rad ionuc l i des  on 

R a d i o a c t i v i t y  

because o f  t h e  h i g h  d i s c r i m i n a t i o n  aga ins t  p lu ton ium (and o t h e r  t ransu ran ics  o f  i n t e r e s t  

here) be ing absorbed from lungs o r  GI t r a c t s .  

I 

C o r r e l a t i v e  experiments w i t h  t r a n s u r a n i c  elements a t  t h e  ERDA farm on t h e  NTS, and 

r e s u l t s  f o r  a beef herd g raz ing  on Area 18 and f o r  w i l d l i f e  f rom NTS, a l s o  demonstrate 

h i g h  d i s c r i m i n a t i o n s  (10-4-10-5) a g a i n s t  t ransuranics.  F igu re  11-28 i l l u s t r a t e s  t h e  

h i g h  d i s c r i m i n a t i o n  aga ins t  p lu ton ium d i o x i d e  c h r o n i c a l l y  f e d  t o  c a t t l e  i n  a c a r e f u l l y  

c o n t r o l l e d  experiment a t  t h e  farm; as shown, a l l  b u t  an ext remely smal l  q u a n t i t y  o f  

t h e  o r a l  dose i s  excreted r a p i d l y  v i a  feces. 

A d d i t i o n a l  d i scuss ion  of r a d i o n u c l i d e  d i s t r i b u t i o n  around t h e  NTS i s  i nc luded  i n  

Sec t i on  I I. D. 8. e , " O f f s i  t e  R a d i o a c t i v i t y  . 'I 
* -  "., i* 

A f t e r  e v a l u a t i o n  o f  present  knowledge o f  

rad ionuc l i des  disseminated i n t o  t h e  n a t u  

degree o f  hazard appears t o  be 

some p u b l i c a t i o n s  

were n o t  a v a i i i b l  

q u a n t i t i e s  of rad io i so topes  i n t o '  en 

l ong  phys i ca l  h a l f - l i v e s  which w i l l  accumulate i n  envlronments r e c e i v i n g  even 

low- leve l  ch ron ic  i n p u t s  o f  those ma te r ia l s .  

ds of p lu ton ium and o t h e r  
. 6 %  

e l y  low, i n  comparison w i t h  hazards a l l e g e d  i n  
3 ,  

from ac tua l '  contaminated env i  ronments 

b rns  about r e l e a s i n g  s u b s t a n t i a l  
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FIGURE 11-28 PLUTONIUM FED TO AND ACCUMULATED BY CATTLE 

Oral dose of 1 x lom3 Ci plutonium dioxide 

fed per day for 19 days. 
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d. Radioactive Wastes 
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Sources 

While by far most of the radioactivity at the NTS remains at the locatlons deep under- 

ground where nuclear 'tests have been conducted, there are a variety of sources which 

. contribute to radioactive wastes on the surface, These include: 

Radioactivity remaining from atmospheric tests conducted during earlier years , 

including that from safety tests mentioned earlier. 

Radioactivity resulting from such activities as drilling back into nuclear 

explosion cavities to obtain samples of the radioactive test debris, 

(3) Radioactivity removed from equipment and facilities during decontamination. 

(4) Radioactive waste generated by radiochemical laboratory operations. 

(5) Radioactive waste generated by and remaining from experiments and projects 

conducted at the Nevada Test Site not related to underground nuclear testing, 

such as at the NTS Experimental Farm, the Super Kukla reactor, the nuclear rocket 

engine testing, and the "Pluto Program." 

(6) 'Radioactive materials in tailing piles and in debris from'postshot tunnel reentry 

and rehabilitation activities; and, as mentioned earlier, radioactively contaminated 

water (primarily tritium) which has been collected in tunnel drainage ponds. 

(7) Radioactive materials and wiistes generated in small quantities by activities at 

certain other ERDA and ERDA contractor locations (also from other government agencies, 

such as the Department of Defense and the Environmental Protection Agency) are 

sent to the NTS for storage or burial. 
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Rad ioac t ive  Waste Management 

I I n  managing r a d i o a c t i v e  waste, t h e  b u r i a l  o r  storage methods a r e  approp r ia te  t o  the  

types o f  wastes involved. For example, bu l ky  hardware i tems which become a c t i v a t e d  

o r  contaminated du r ing  t h e i r  use, a re  t ranspor ted  t o  des ignated s to rage s i t e s  and h e l d  

u n t i l  they  can be e i t h e r  decontaminated o r 4 b u r i e d .  As another  example, t h e  t a i l i n g  

p i l e s  and debr i s  r e s u l t i n g  f rom tunne l  r e e n t r y  and tunne l  r e h a b i l i t a t i o n  a c t i v i t i e s  

p r i m a r i l y  con ta in  low- leve l  r a d i o a c t i v i t y  and a re  accumulated i n  segregated s i t e s  

convenient  t o  the  p o i n t  o f  mining. 

amounts o f  noncontaminated s o i l .  

r e e n t r y  opera t ions  i s  n o t  brought o u t  o f  t he  tunnels,  bu t ,  instead, i s  p laced i n  

posted unused d r i f t s  t o  be sealed o f f  l a t e r .  P e r i o d i c a l l y ,  se rv i ceab le  uncontaminated 

m a t e r i a l s  a re  segregated and a re  reused o r  s o l d  as surp lus  p roper ty .  

L a t e r  t h i s  m a t e r i a l  i s  covered w i t h  s u i t a b l e  

H igh ly  contaminated waste de r i ved  from tunne l  

R e t i  red  S i t e s  

On the NTS the re  a r e  27 r a d i o a c t i v e  waste s to rage s i t e s  i d e n t i f i e d  on the  map (F igu re  11-29) 

which have been r e t i r e d  from use. These s i t e s  a re  fenced w i t h  barbed w i r e  and a re  marked 

w i t h  app rop r ia te  warning signs. 

sur face  storage s i t e s  by conso l i da t i on  o f  waste a t  b u r i a l  l o c a t i o n s .  

Programs a re  underway t o  reduce the  number of r e t i r e d  

I n  add i t i on ,  t h e r e  a re  s i x  d r i l l e d  ho les  ( n o t  shown) ranging i n  depth from 15 t o  60 

meters (50 t o  200 f e e t )  so l oca ted  t h a t  the  bottoms o f  t he  holes a re  a t  l e a s t  305 

meters (1,000 f e e t )  above the  groundwater t a b l e .  These holes are  p a r t i a l l y  s t e e l  

cased t o  diameters o f  up t o  1.4 meters (54 inches) .  The wastes placed i n t o  these ho les  

c o n s i s t s  of mixed f i s s i o n  and a c t i v a t i o n  products i n  the  form o f . c o r e  samples o f  weapon 

debr i s  recovered du r ing  pos tshot  d r i l l i n g .  

waste d isposa l  holes and a l l  a re  plugged and secured by welded o r  locked s t e e l  covers. 

No l i q u i d  wastes were placed i n  these s i x  

. . . . .. -._ , .- ..... . . .. .I 
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FIGURE 11-29 NTS RADIOACTIVE WASTE AREA LOCATIONS 
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In the past ,  some radioactive debris resul t ing from dri l lback operations was buried 

on location a few f e e t  beneath the surface.  Many of these locations were not recorded 

i n  the past  and are  not known today. 

radioactive wastes a re  e i the r  returned t o  the d r i l l  hole from which they came o r  

transported t o  designated waste management areas.  

This pract ice  has been discontinued, and instead, 

Active Waste Management S i tes  

Liquid transuranic waste generated a t  the ERDA Experimental Farm in Area 15 i s  collected 

i n  a 90 cubic meter (24,000-gallon) closed h o l d i n g  t a n k ,  transferred t o  15 cubic meter 

(4,000-gallon) tankers,  and transported t o  Area 8 where i t  i s  pumped more than 305 meters 

(1,000 f e e t )  down in to  the underground cavity from an  expended underground nuclear explosion. 

Contaminated waste storage and burial s i t e s  are  surrounded with barbed wire fencing and 

a re  marked with appropriate warning signs.  

taminated waste areas a re  recorded on s i t e '  maps (see Figure 11-29). 

The locations o f  contamination and of con- 

A waste treatment f a c i l i t y  i s  located i n  NTS Area 6 .  

ment, c r i t i c a l  tolerance instruments, and work clothing a re  processed t o  reduce the 

level of radioactive contamination. 

(primarily by washing w i t h  detergents and water),  the runoff l iquids  from the laundry 

and the decontamination f a c i l i t i e s  drain in to  a s e t t l i ng  pond. 

from post- tes t  dr i l lback operations and from tunnel drainage a re  retained i n  other  

ponds in the operating areas.  

uously obtained water samples from these locat ions,  normally on a monthly basis.  

These samples a re  analyzed fo r  radioact ivi ty  and a continuous record is kept  of the 

resu l t s  and trends.  

posted w i t h  appropriate radiation warning signs.  

i n  t h i s  low-humidity, high-temperature environment, the residual radioact ivi ty  i s  

concentrated in these ponds. 

with the appropriate depth of clean d i r t ,  posted, and protected as  other low-level 

waste management areas.  

There, heavy construction equip- 

In the course of removing the contaminants 

Contaminated waters 

An onsi te  environmental monitoring program has contin- 

The ponds a re  unlined ear th  excavations within fenced areas 

Because evaporation is  continuous 

U1 t imately,  the dried-up evaporation ponds a re  covered 

I _  _ - -  _ .  
I . - _ -  
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Dry waste compactors a re  located a t  the loading platform of the Area 6 Laundry Fac i l i ty  

and within the Radioactive Mate'rials Control Faci l i ty  i n  Mercury. These units compact 

approximately 1.13 cubic meters (40 cubic f e e t )  of dry, low-level wastes* into a 55-gallon 

metal drum. After each drum i s  sealed,  i t  i s  held in aboveground storage until enough 

drums a re  f i l l e d  t o  make a truckload. 

radioactive waste burial s i t e s .  

Subsequently, these drums are  buried in designated 

Low-level l iquid radioactive wastes** are  generated a t  the Radiochemistry Laboratory 

a t  Mercury. These wastes resu l t  from preparation of  various a i r ,  water, bioassay, s o i l ,  

vegetation and other samples submitted t o  the laboratory fo r  analysis of radioact ivi ty .  

Designated sinks within the f a c i l i t y  a re  piped d i rec t ly  t o  an  underground sump which 

i s  fur ther  attached t o  a leach f i e ld .  

a r e  fur ther  di luted with water or chemical solutions before disposal.  

a r e  obtained from the sump and analyzed t o  maintain a record of  the ac t iv i ty  level of 

wastes being discharged into the leach f i e l d .  

Normally, only low-level wastes a re  handled and 

Periodic samples 

There a re  four ac t ive  radioactive waste management s i t e s  which have been designated 

as burial s i t e s .  I n  Area 5, 3.6-meter (12 f o o t  x 12- foot )  trenches a re  used. Sea led  

drums along w i t h  too ls ,  equipment, s teel  pipe, and assorted hardware a re  accumulated 

in these trenches and are  ultimately covered with a t  l ea s t  three f e e t  of ear th .  

contaminated 'wai!\e burial trenches a re  f i l l e d  and covered; they a re  marked with 

appropriate monuments with metal plaques s ta t ing  the nature and location of the waste. 

In Area 3,  an  unused; cased emplacement hole with a locked s tee l  cover, designated 

U3fi, i s  presently being used t o  accumulate cores and contaminated debris resul t ing 

from dri l lback operations. 

As 

& *Low-level waste in  t h i s  instance i s  defined as  packaged waste result ing in less  than 500 mrem per 
hour ai; the surface of the drum. 

Liquid!; containing less  than 3 x 10-3 uCi/ml a re  considered low-level l iquid wastes. 
** 
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These a re  placed down the hole t o  be l a t e r  f i l l e d  and sealed. 

subsidence c ra t e r  i s  a lso used t o  accumulate bulky radioactive debris ,  and a l t e rna te  

1,ayers of waste, and d i r t  cover are  placed in the c ra t e r .  

Area 26 i s  a lso used t o  accumulate radioactive wastes from the local area.  I t  i s  

c lass i f ied  a s  a waste burial s i t e  primarily because the wastes there are  stored under- 

ground. 

wastes. 

s i t e s  over the years. 

I n  Area 3,  the U3ax 

The Horn Si lver  mine shaf t  in 

The radioactive wastes a t  these s i t e s  a re  presently c lass i f ied  as nontransuranic 

Table 11-3 indicates the amounts of wastes which have been placed in these 

Beginning i n  1974, wastes containing greater  than 10 nCi per gram of transuranics 

were separated from other lower-level wastes being accumulated, and these are  being stored 

as  re t r ievable  transuranic waste. 

S i t e  from the Lawrence Livermore Laboratory and are  stored on the surface in sealed drums 

in Area 5. 

Most of these wastes a re  s-hipped t o  the Nevada Test 

Table 11-3 shows the amounts of these wastes which have been stored through 1975. 

e. Offs i te  Radioactivity 

Background 

The Environmental Protection Agency, through i t s  Environmental Monitoring and Support 

Laboratory-Las Vegas (EMSL-LV) , has performed radiological monitoring in the NTS 

o f f s i t e  area since 1954. 

se r ies  re la ted.  

determine the levels  of radioact ivi ty  present. 

a r e  routinely collected and external gamma exposures are  measured a t  both fixed s ta t ions  

and fo r  individual residents.  

of the type of tes t ing program and anticipated o f f s i t e  e f fec ts .  

a i r  sampling s ta t ions  have operated 24 hours a day. Until 1973, samples were changed 

dai ly .  Since then they have been chanaed three times per week. The longer sampling 

times a re  required t o  detect  the lover levels o f  background radioact ivi ty  which now 

From 1954 t o  1958, a l l  such monitoring was specif ical ly  t e s t -  

Since 1958, continuous monitoring has been performed t o  

Samples of a i r ,  water, and milk 

Sample col lect ion frequency has usually been a function 

Since 1958, a l l  operating 



2-105 

11. D. THE EXISTING ENVIRONMENT 

8. Radiologic Environment (Cont.) 

TABLE 11-3 

BURIAL OF NONTRANSURANIC WASTES 

Period 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

TOTALS 

3 - Volume (ft. ) 

600 

6,000 

11,000 

5,000 

14,000 

16,000 

1 1 7,000 

27,000 

14,000 

14,000 

20,000 

74,000 

14,000 

17,000 

12,000 

A 360,000 
( >  . <  .- 

Curies 

0.05 

0.2 

3.8 

0.4 

15.3 

3.5 

1,239. 

108. 

2,487. 

2,003. 

5.9 

611. 

38. 

3.9 

5.3 

6,524. 

RETRIEVA~~E' TRANSURANIC' WASTES 
< *  

114 1974 

1975 1,872' ' ' 354 

f 356 ' - ,& 1 

TOTALS 468 
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e x i s t .  

M i l k  samples are  c o l l e c t e d  q u a r t e r l y  t o  ma in ta in  c u r r e n t  background in fo rmat ion .  Samples 

would be c o l l e c t e d  more f r e q u e n t l y  (as o f ten  as d a i l y )  f o l l o w i n g  a re lease o f  r a d i o -  

a c t i v i t y  t o  accu ra te l y  assess r a d i a t i o n  doses v i a  t h e  cow-milk pathway t o  o f f s i t e  popu- 

l a t i o n s .  

obtained, o f f s i t e  samples a re  now c o l l e c t e d  semiannually o r  annua l ly .  

have conf i rmed p r e d i c t i o n s  t h a t  no r a d i o a c t i v i t y  i s  being t ranspor ted  o f f s i t e  v i a  

groundwater. 

If a re lease  of r a d i o a c t i v i t y  occurs a t  NTS, samples a re  c o l l e c t e d  more f requent ly .  

P r i o r  t o  1974, water samples were c o l l e c t e d  monthly.  Based on the  r e s u l t s  

These samples 

Samples of o t h e r  environmental media a re  c o l l e c t e d  du r ing  spec ia l  s tud ies  t o  cha rac te r i ze  

t h e  d i s t r i b u t i o n  and a v a i l a b i l i t y  o f  r a d i o a c t i v e  m a t e r i a l s  i n  the  t o t a l  environment. The 

EMSL-LV whole-body counter i s  per iod ica1, ly  used t o  determine body burdens o f  gamma- 

e m i t t i n g  rad ionuc l i des  i n  se lec ted  vo lun teer  o f f s i t e  res iden ts .  

A general p a t t e r n  o f  s t e a d i l y  decreasing l e v e l s  o f  man-made r a d i o a c t i v i t y  has been 

observed s ince  t h e  cessat ion  o f  atmospheric t e s t i n g .  

exceptions, t he  s u r v e i l l a n c e  networks have measured o n l y  the  expected ambient l e v e l s  o f  

r a d i o a c t i v i t y .  On severa l  occasions, low l e v e l s  of a i rbo rne  r a d i o a c t i v e  gases, p o s s i b l y  

o r i g i n a t i n g  f rom t h e  NTS, have been de tec ted  on the  o f f s i t e  mon i to r i ng  network. 

has been de tec ted  o f f s i t e  du r ing  May 1972 a t  Beat ty  and Diablo;  June 1972 a t  Hiko;  

October 1973 a t  Las Vegas, Hiko, D iab lo ,  and Death Va l l ey  Junct ion;  June 1974 a t  Beatty;  

August 1974 a t  Beatty;  November 1974 a t  Diablo,  I n d i a n  Springs, and Las Vegas; and 

November 1975 a t  D iab lo  and Hiko. 

Since e a r l y  1971, w i t h  several  m inor  

Xenon-133 

As an example, t he  November 1974 increased readings 

of Xenon-133 occurred du r ing  a t ime of a known d r i l l b a c k  re lease a t  NTS. 

t h a t  t he  s l i g h t  increased o f f s i t e  readings were a r e s u l t  o f  t h i s  d r i l l b a c k  re lease.  

However, a t  o the r  t imes, increased l e v e l s  o f  Xenon de tec ted  o f f s i t e  cou ld  n o t  be a t t r i -  

buted t o  any NTS a c t i v i t y  and may have been the  r e s u l t  of f o r e i g n  nuc lear  t e s t i n g  o r  

i n d u s t r i a l  re leases. Fore ign  nuc lear  t e s t i n g  has occas iona l l y  r e s u l t e d  i n  shor t - te rm 

increases i n  the  observed a i rbo rne  concent ra t ions  o f  rad ionuc l i des .  The e x i s t i n g  s t a t e  

environmental r a d i o a c t i v i t y  i s  descr ibed i n  more d e t a i l  i n  t he  f o l l o w i n g  d iscuss ion .  

It i s  assumed 
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External Exposures 

A widespread dosimetry network dround the NTS employs gamma exposure r a t e  recorders t o  

document exposure r a t e  versus time and thermol uminescent dosimeters ( T L D )  t o  record to ta l  

exposure doses. I n  general, the annual exposures off the NTS a re  below 110 millirem per 

year,  while the typical average value for  the southwestern s t a t e s  i s  130. For the 

areas t o  the north-northwest and northeast of the NTS, the annual exposures do reach 

approximately 130 millirem per year. The s l igh t ly  higher levels in these areas are  

believed t o  be due t o  a combination of higher natural background in those mountainous 

areas and higher levels of close-in residual f a l lou t .  I t  has been observed t h a t  

exposures measured a t  o f f s i t e  s ta t ions  nearest to  the NTS a re  decreasing with time. 

(Reference 15.) 

deposited mainly during periods of atmospheric tes t ing and t o  a lesser  extent from 

re1 eases from previous underground t e s t s .  

This decrease 1s believed t o  resu l t  from radioactive decay of fa l lou t  

Plutonium in Soil 

Plutonium i s  present in  small quant i t ies  off the NTS, bo th  on the Nellis Air Force Range 

and on the public domain beyond the Range. The EPA has sampled both the ver t ical  

and areal dis t r ibut ion of plutonium i n  so i l  within the area believed to  have been 

affected.  

sampled, 90 percent or more of the plutonium burden resides within the top 3 cm of 

Vertical p rof i le  sampling has shown t h a t  for  86 percent of the locations 

e areal d i s t r ibu t ion  has shown tha t  the current d i s t r ibu t ion  

e i t  was deposited as  immediate fa l lou t .  The highest plu- 

tonium value 
2 near the northeast boundary of NTS was 96 nanocuries per square meter (nCi/m ) .*  The 

normal background from worldwide f a l lou t  plutonium i s  from one to  two nCi/m . 
highest value deteited within the controlled area of the Nellis Air Force Range i s  570 

nCi/m*, exclusive of those areas where safety t e s t s  have been conducted as discussed 

ea r l i e r .  

rom a 5-cm deep surface sample taken from the public domain 
I 

2 The 

The resu l t s  of the en t i r e  survey are  best i l l u s t r a t ed  by two overlapping log; 

*One nanocurie (nc i )  i s  equal t o  one b i l l ion th  of a cur ie  (lo-' cu r i e ) .  One square meter equals 
1.196 square yards. 
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2 2 normal d i s t r i b u t i o n s  whose means are  3.5 nCi/m and 41 nCi/m (see References 52 and 

53).  

14 percent;  i n d i c a t i n g  t h a t  t h e  m a j o r i t y  o f  sample r e s u l t s  a re  very near the  ambient 

p lu ton ium background o f  approx imate ly  one t o  two nCi/m f o r  the  southwest Un i ted  

States.  

The former d i s t r i b u t i o n  i s  de r i ved  from 86 percent  o f  t he  data; t h e  l a t t e r  f rom 

2 

Analyses f o r  p lu ton ium have been performed on a number o f  a i r  f i l t e r  samples c o l l e c t e d  

around the  NTS t o  assess t h e  p o t e n t i a l  hazard due t o  a i rbo rne  resuspension o f  f a l l o u t  

p lutonium. To date,  any resuspension has been o f  such a low l e v e l  t h a t  none has been 

detected. 

Special  s o i l  sampling programs have been conducted i n  th ree  areas around NTS t o  

determine the  ex ten t ,  i f  any, o f  h y d r a u l i c  movement o f  f a l l o u t  p lu ton ium by su r face  

r u n o f f .  

canyon area no r theas t  of NTS, and the  d e l t a  a t  t h e  mouth o f  F o r t y m i l e  Canyon which 

d ra ins  the  western p a r t  o f  NTS. 

lower e leva t i ons  o r  areas r e c e i v i n g  dra inage which would i n d i c a t e  any movement of 

p lu ton ium by r u n o f f  water.  

The areas s t u d i e d  were a mountain v a l l e y  southeast  o f  Frenchman F l a t ,  a 

I n  no case was any s i g n i f i c a n t  inc rease noted i n  the  

A i rborne  R a d i o a c t i v i t y  

Continuous samplers mon i to r  f o r  r a d i o a c t i v e  p a r t i c u l a t e s ,  gaseous iod ines ,  noble gases, 

and t r i t i u m  i n  the  atmosphere. The o n l y  p a r t i c u l a t e  o r  i o d i n e  r a d i o a c t i v i t y  de tec ted  

above ambient l e v e l s  s ince  the  BANEBERRY event o f  December 1970 r e s u l t e d  from 

atmospheric nuc lear  t e s t s  conducted by the  People 's Republ ic o f  China. 

a c t i v e  decay and scavenging from the  s t r a t o s p h e r i c  rese rvo i r ,  t he  average ambient 

concent ra t ion  (background l e v e l )  o f  p a r t i c u l a t e  r a d i o a c t i v i t y  has decreased t o  about 

Due t o  rad io -  

0.05 p i cocu r ies  per cub ic  meter (pCi/m 3 ) o f  a i r  (gross be ta ) . *  As a r e s u l t  o f  t he  

i n  a i rbo rne  r a d i o a c t i v i t y ,  gamma-emitting rad ionuc l i des  were below detec tab le  l e v e l s  

du r ing  1975. 

*One p i c o c u r i e  (pCi )  i s  equal t o  one m i l l i o n t h  o f  a c u r i e  c u r i e ) .  

. .  .,. . . . . . . . .... _.~_. .... ...I .... _i ... .- 
~ - - - - .  
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Because o f  c o n t i n u i n g  re leases o f  krypton-85 from nuc lea r  f u e l s  f rom worldwide 

reac to rs  , the atmospheric concen t ra t i on  i s  g r a d u a l l y  i nc reas ing .  

concen t ra t i on  averages about 17 p i c o c u r i e s  pe r  cub ic  meter (pCi/m )* w i t h  an observed 
3 range o f  about 10 t o  25 pCi/m . 

r a d i o a c t i v i t y ,  no evidence o f  krypton-85 r e l a t e d  t o  t h e  NTS had been found u n t i l  
3 

December 1975. Dur ing t h a t  month, samples c o n t a i n i n g  up t o  30 pCi/m of krypton-  

85 were c o l l e c t e d  o f f s i t e  and up t o  38 pCi/m ons i te .  The maximum value observed 

was equal t o  0.038 percent  o f  t h e  Rad ia t i on  Concentrat ion Guide s e t  f o r t h  i n  t h e  ERDAM 

0524. 

t rapped k ryp ton  being re leased by t h e  ground mot ion f rom severa l  h i g h - y i e l d  t e s t s  

conducted d u r i n g  t h e  end o f  1975. 

ambient concen t ra t i on  near zero,  has been observed i n  a few samples above the  

d e t e c t i o n  l i m i t  o f  about f i v e  pCi/m . The p o s i t i v e  samples were apparen t l y  r e l a t e d  

t o  the  NTS a c t i v i t i e s ,  a l though i t  i s  conceivable t h a t  t h e  85K, may have o r i g i n a t e d  

from re leases from r e a c t o r  fuels un re la ted  t o  NTS a c t i v i t i e s .  

A t  present,  t h e  
3 

Dur ing t h e  f o u r  years o f  mon i to r i ng  f o r  noble gas 

3 

These increases d u r i n g  t h e  middle two weeks o f  December p o s s i b l y  r e s u l t e d  f rom 

Another noble gas, xenon-133, w i t h  a t h e o r e t i c a l  

3 

Mon i to r i ng  f o r  atmospheric t r i t i u m  (T) i s  designed t o  measure t h e  concentrat ions i n  

t h r e e  chemical forms as water vapor (HTO), hydrogen gas (HT), and methane (CH3T). 

On o n l y  a few occasions has t r i t i u m  as methane been above t h e  d e t e c t i o n  l i m l t  o f  f i v e  

pCi/m o f  a i r .  There is-no i n d i c a t i o n  t h a t  these de tec tab le  concentrat ions r e s u l t e d  
3 f rom NTS a c t i v i t i e s $  The .average concen t ra t i on  as 'hydrogen i s  about 2 pCi/m o f  a i r  

with'maximum observed concentrat ions on t h e  o rde rxo f  10 pCi/m , No i n d i c a t i o n s  o f  

increased concentrat ions o f  t r i t i u m  as hydrogen as a r e s u l t  o f  NTS a c t i v i t i e s  have 

3 

3 

been observed. Ambient concentrat ions o f  t r i t i u m  as HTO (water)  i n  the  NTS o f f s i t e  

area average about 0.5 pCi p e r  m i l l i l i t e r  (pCi/ml) o f  water w i t h  a range o f  f rom l e s s  

than 0.2 pCi/ml t o  about 1.5 pCi,lml. Because o f  t h e  v a r i a b i l i t y  o f  humid i ty ,  t h e  

observed range i n  t h e  atmosphere concen t ra t i on  of t r f t i u m  as HTO i s  f rom l e s s  than 

3 3 0.25 pCi/m o f  a i r  t o  about 6 pC.i/m . The Rad ia t i on  Concentrat ion Guide f o r  t r i t i u m  

*One p i c o c u r i e  (pCi)  i s  equal t o  one m i l l i o n t h  o f  a c u r i e  ( 1 0 - l 2  c u r i e ) .  i 
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3 in air is 67,000 pCi/m . On several occasions, tritium concentrations above the expected 

range in water vapor have been measured. In general, however, the associatea airDorne 

concentration has been within the range expected. 

Radioactivity in Milk 

Milk samples are periodically collected from family cows and producing dairies in the vi- 

cinity of, NTS. 

and-90, and, in some cases, tritium. Because of the dry desert environment, observed 

concentrations of fission products are generally lower than those found in milk produced in 

other parts o f  the United States. 

is currently below the detection limit of two picocuries per liter* (pCi/l) of milk. 

Strontium-90 concentrations range from less than one pCi/l to about five pCi/l of milk, with 

the average at about 1.5 pCi/l. Concentrations of tritium reflect the concentrations observed 

in atmospheric moisture and fall in arange of from less than 200 pCi/l of milk to about 

1,000 pCi/l. 

The samples are analyzed for gamma-emitting radionuclides, strontium-89 

Because of its re7atively short half-life, strontium-89 

Radioactivity in Water 

Groundwater samples are collected at a number of locations offsite, with emphasis on those 

areas identified by the U.S. Geological Survey as being down-gradient from the underground 

test areas. No evidence of transport of test-related radioactivity from the NTS has been 

found. The only radionuclides positively identified have been ones which occur naturally. 

(See Hydrology, Section II.D.5.) 

Population Body Burdens 

Offsite residents from 14 locations around the NTS participate in a program o f  whole-body 

radioactivity counting at the EMSL-LV. The only fission product radioactivity identified 

by gamma spectroscopy has been cesium-137. The measured concentrations range from less 

c- 
*One liter equals 1,000 milliliters (ml) or 1.057 quarts. 

.. , .  . .~ . . .~ ~ . . ... . . . ... . . . .- ... . ... I -- . . .  . . .  . .  _I . ... . - - --- 
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than 5 X lo-' microcuries per gram (uCi/g)* t o  about 5 X 

with an average for those with measurable amounts of about 1 . 4  X lo-* uCi/g. 

the same re su l t s  have been reported for other groups measured a t  other locations i n  the 

country. 

not appear t o  be related t o  such factors  as old f a l lou t  patterns from atmospheric t e s t s .  

uCi/g of body weight, 

Essentially 

The range of concentrations a re  randomly dis t r ibuted around the NTS a n d  do 

9. Bioenvironment 

The forward t e s t  area of NTS contains vast  deser t  vis tas  and a surprising amount of 

vegetation and wi ld l i fe  (see FIGURE 11-30). 

The f a c t  t ha t  the NTS spans a section of the t rans i t ion  zone between the northern edge 

of the Mojave Desert and the southern portion of the'Great Basin Desert makes i t  a natural 

laboratory of great i n t e re s t  t o  ecologis ts ;  i t  i s  i n  such t ransi t ional  zones tha t  the 

e f fec ts  of environmental factors  influencing b io t ic  communities are  often most readily 

ident i f ied and investigated.  

O'Farrell  and Emery (Reference 54) have summarized t h e  resu l t s  o f  ecological studies 

carr ied out a t  NTS t o  date ,  based on published research papers and reports ;  they l i s t  334 

such publications. Many of these deal w i t h  the e f fec ts  of nuclear t e s t s  on biota ,  b u t  a 

considerable number a re  devoted t o  describing the composition and dynamics of natural 

b io t ic  communities, o r  communities d,isturbed i n  one way or  another by tes t ing  operations.  

*One microcurie i s  equal t o  one mill ionth of a cur ie  cu r i e ) .  i 
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Envi ronmen tal Determi nan ts 

Many factors interact to determine the distribution and composition of the plant communities 

of NTS. Vegetation, in turn, has an important role in determining the composition, density, 

and distribution of faunal populations. 

communities are precipitation (total amount and seasonal distribution) , temperature, and 

soil characteristics. 

The most important determinants influencing plant 

The pattern of seasonal distribution of precipitation plays a major role in growth cycles 

of desert vegetation, especially at the lower elevations, where rainfall is lowest. 

wide fluctuations in the amount of pi-ecipitation, from year to year and from place to 

place (within the NTS), impose severe stresses on desert plants and on the aminals that 

depend on them for subsistence. 

The 

Two of the valley basins on the Nevada Test Site, Frenchman Flat, and Yucca Flat, have no 

external drainage. 
covered for short periods after heavy rains and is characterized by the lack o f  vegetation 

cover. 

i .e. , where they exert an effect on the low-growing shrub vegetation;are considerably 

lower than would be anticipated on the basis of elevation alone (see Section II.D.3., 

“Climatology”). 

between the phenomenon of drainage of colder air into the closed basins, and the distribution 

of certain plant associations, in the transition desert zone. 

Each contains a dry lake bed, or playa, which is occasionally water 

In these closed basins, nighttime air temperatures just above the valley floor, 

Beatley (References 55 and 56) has concluded that there is a relationship 
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The soils of NTS form a mosaic of great complexity, but all are alluvial in nature, and 

comprise the valley floors and the bajadas, washes, and alluvial fans that slope downward 

from the mountains and mesas. 

results in a sorting process, leaving coarser materials (cobbles and gravel) nearer the 

mountains where the slopes are steeper, and carrying the finer materials (sand, silt, and 

clay) farther out onto the valley floor. Hardpans of varying degrees of permeability are 

found in many areas, but may be absent locally, as in washes. 

present at a depth of 30 to 70 centimeters (12 to 28 inches) when the parent material is 

calcareous, as at the base of limestone mountains. 

Water transport of the alluvium from higher to lower elevations 

Carbonate caliche is usually 

An important feature of the soils in the desert shrub associations, which cover a large 

part of the test site, is the difference in soil properties under shrubs or shrub clumps, 

as compared to bare areas between the shrubs (see Reference 57). 

generally have better-developed uppermost horizons, higher levels of organic matter, 

nitrogen, phosphorus, and soluble salts. 

generally 8.0 to 9.0, while under shrubs it may be as low as 7.5 to 8.0. 

partially broken down beneath shrubs, and there is usually an accumulation of wind-transported 

fine material (loess) around the bases of the shrubs. 

Soils beneath shrubs 

The pH of soils in bare areas between shrubs is 

Hardpans may be 

Vegetation 

A total of 706 taxa of vascular plants, distributed among 67 families, has been collected 
within or near the boundaries of' NT?. 
three families: 

or buckwheat family (Reference 54 ) .  

About one-third of the species are accounted for by 
Compositae or  sunflower family; Gramineae or grass family, and Polygonaceae 

. . . , , . ... __ . I .. . ..... ... . .- , .  
~ ~~~ - -  
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The g r e a t e r  p a r t  o f  NTS i s  vegetated by va r ious  assoc ia t i ons  o f  dese r t  shrubs, r e p r e s e n t a t i v e  

o f  t h e  Mojave o r  Great Basin Deserts,  o r  t h e  zone o f  t r a n s i t i o n  dese r t  between these. 

h ighe r  e leva t i ons ,  e s p e c i a l l y  i n  t h e  no r the rn  and western p a r t s  of t h e  t e s t  s i t e ,  t h e r e  

are areas o f  dese r t  woodland (p inyon- jun ipe r ) .  But  even there,  t y p i c a l  Great Basin shrubs, 

p r i n c i p a l l y  sagebrushes (Artemisia spp. ) , are  a conspicuous component o f  t h e  vegetat ion,  so 

t h i s  type o f  cover m igh t  b e t t e r  be descr ibed as dese r t  shrub/woodland. Bea t ley  (References 

55, 56, and 58) has p rov ided  t h e  most d e t a i l e d  a n a l y s i s  a v a i l a b l e  t o  date o f  t h e  p l a n t  

assoc ia t i ons  o f  NTS, as w e l l  as annotated c h e c k l i s t s  o f  t h e  vascular  f l o r a .  F igu re  11-31, 

a genera l i zed  map o f  t h e  most impointant p l a n t  assoc ia t i ons ,  i s  adapted from Beat ley 

A t  

(Reference 55). 

T y p i c a l l y ,  dese r t  shrub assoc ia t i ons  c o n s i s t  o f  s c a t t e r e d  i n d i v i d u a l  p l a n t s  o r ,  more of ten,  

clumps o f  p l a n t s ,  w i t h  l a r g e  areas o f  bare s o i l  o r  rock  ( "dese r t  pavement" i n  some cases) 

between. The shrub clumps commonly c o n s i s t  o f  two o r  more species growing i n t e r m i n g l e d  

so as t o  appear as a s i n g l e  p l a n t .  Coverage o f  t h e  s o i l  su r face  by shrubs r a r e l y  exceeds 

50 percent,  and i s  more o f t e n  i n  t h e  range o f  15-30 percent .  

v a r i e s  d i r e c t l y  w i t h  p r e c i p i t a t i o n , ,  and species composi t ion o f  t h e  cover  a l s o  changes w i t h  

change i n  t o t a l  p r e c i p i t a t i o n  (Reference 55). 

Percent coverage by shrubs 

Al though shrubs, o r  sh 

aspect o f  a l l  u n d i s t u r  l a n t  assoc ia t i ons  

represented i n  t h e  f l o r a  and p l a y  an impor tan t  r o l e  i n  suppor t i ng  animal l i f e .  

p l a n t s  are predominant1 pe renn ia l s .  Most of them a re  associated w i t h  

shrub clumps, which a f f o r d  a ?avo icrohab3Xat; 

favorable,  t h e  u s u a l l y  bare areas between clumps may suppor t  dense popu la t i ons  of herbaceous 

forms. 

forms t h a t  determine t h e  
I ,  

e, herbaceous p l a n t s  a re  w e l l  

Herbaceous 

Bu t  when growing cond i t i ons  a re  
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t L Y C l U M  P A L L I O U M  L Y C I U M S H O C K L E Y I  L A R R E A  

C O L E O G Y N E  0 ATRIPLEX SCALE 

L A R R E A I  ARTEMIS IA  

G R A Y I A  LYCIUM A N D  MESAS 

0 1 2 3 4 m i  - 
0 4  2 3 4 5 6  km 0 M O U N T A I N S ,  H I L L S  

C O L E O G Y N E  

FIGURE 11-31 VEGETATION TYPES NEVADA TEST SITE 

Redrawn by D,esert Research I n s t i t u t e  f rom m a t e r i a l  prepared by D r .  Janice C. Beat ley.  

. . 1 . . .. . . . , . 
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In Mojave Desert associations , precipitation between late September and early December is 

the most important factor controlling growth and productivity (Reference 58). Relatively 

heavy and general rainfall during this period is followed by vigorous vegetative growth 

and reproduction by shrubs and herbaceous species during winter and spring. In general, 

for Mojave and Transitional zone plants, physiological activity is greatest during fall , 
winter, and spring, while summer is a period of dormancy for most species. 

Wallace and Romney (Reference 60 ) show that temperatures interact with precipitation to 

cause marked shifts in onset of growth from year to year. 

of some species can be broken in seasons of high summer rainfall. 

However, 

And the normal summer dormancy 

Primary production in shrub associations is contributed mainly by the shrub component, but 

herbaceous winter annuals can make a significant contribution, especially in Mojave and 

Transitional types, when favorable moisture and temperature conditions combine to produce 

a flush of growth. 

showed wide variations in the relative amounts of primary production by shrubs and herbaceous 

species, as well as in total production (Reference 39). 

fall/winter precipitation was high, herbaceous production made up 27 percent and 36 percent, 

r e s p e c t i v e l y ,  of t h e  t o t a l  annual product ions  o f  672 and 678 ki lograms p e r  h e c t a r e  (600 and 

In Rock Valley (Mojave Desert shrub vegetation), a three-year study 

In 1965-1966 and 1967-1968, when 

605 pounddacre). But in 1966-1967, when total precipitation was low, and especially 

during fall/winter, herbaceous production made up only 13 percent of the total. 

in this season amounted to only 350 kilograms per hectare (312 pounds/acre). 

The total 

Biomass production by winter annuals, though relatively less than that of shrubs, neverthe- 

less is an important factor for desert animal populations supported by the shrub associations. 

Beatley (Reference 61) concluded, on the basis of a five-year study at NTS, that reproductive 

success in desert rodent populations was correlated with winter annual production. 

critical rains failed to come and production of winter annuals was negligible, reproduction 

in rodent populations was sharply reduced. 

When 
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Fauna 

The diverse habi ta ts  of NTS a re  occupied by a wide var ie ty  of animal species,  representing 

faunal elements from both Mojave and Great Basin Deserts. 

secret ive (often nocturnal i n  habi t ) ,  and hence not often seen by casual observers. 

Most animals on the NTS a re  small ,  

Sport h u n t i n g  i s  not permitted on NTS, so tha t  a t  the present time most animal populations 

r are  generally affected by human ac t iv i ty  only t o  the extent t ha t  some areas of habi ta t  a re  

disturbed by test operations, o r  t ha t  small numbers of individuals are  collected by 

sc i en t i s t s  i n  the course of t he i r  investigations.  During the e a r l i e r  period o f  atmospheric 

tes t ing ,  some populations were subjected t o  ionizing radiat ion,  and some controlled experi- 

ments on the e f fec ts  of radiation on w i l d  animal populations are  s t i l l  i n  progress in the 

Rock Valley area of the t e s t  s i t e .  Only a limited amount of pest  control e f f o r t  i s  practiced 

i n  areas regularly occupied by NTS workers. So over much of NTS, faunal populations are  

regulated only by the natural controls imposed by the i r  environment, including normal 

predatorlprey relat ionships .  

O'Farrell and Emery (Reference 54) have summarized the number of species of d i f fe ren t  

faunal groups now known from NTS, as follows: 
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T,able 11-4 
NTS Faunal Groups 

Invertebrates 

Group ( s  ) No. of Species 

Crustaceans 2 
10 

Spiders , Scorpions , Sun Spiders, and 
Harvestmen 135 

Mites and Ticks 67 
Insects 

Centipedes and Mi 11 ipedes 

Total 
81 4 

1,028 

Vertebrates 

Group 

Fish 

Reptiles 

Birds 

Mamma 1 s 

Total 

No. of Species 

1 (introduced by workers into 
reservoirs)  

snakes) 

residents ) 

and domestic c a t t l e )  

32 (including 3 species of poisonous 

188 (mostly migrants or  seasonal 

- 45 (includes fe ra l  horses , burros, 

266 

The species l i s t s  f o r  vertebrates are probably complete o r  nearly so, b u t  the invertebrate 

fauna o f  the NTS is s t i l l  f a r  from adequately known. 

collected and studied intensively,  niimerous species new t o  science have been ident i f ied.  

Discovery of many other heretofore unknown species can be expected as other groups are  

investigated in depth. 

For taxonomic groups tha t  have been 

Biotic Communi t i e s  

Allred, Beck, and Jorgensen (Reference 6 2 )  developed a c l a s s i f i ca t ion  scheme f o r  NTS plant 

comunities somewhat l ike  tha t  cf Beatley (see Figure 11-31) as a basis for  describing the 

dis t r ibut ion of fauna on the t e s t  s i t e .  Their breakdown, which emphasizes general habi ta t  

character is t ics  ra ther  than the f ine s t ructure  of plant associations,  is used here t o  show 

dis t r ibut ion of vertebrate fauna by "b io t ic  communities." Their c l a s s i f i ca t ion ,  w i t h  
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a d d i t i o n a l  d e s c r i p t i v e  notes, f o l l o w s :  

Lu.rrea-Franseria* (Creosote Bush-Burrobush. See @rea type o f  F igure  11-31 . )  

Th is  Community belongs t o  the  Mojave Desert  f l o r a .  

and Jackass F l a t s ,  Rock Va l ley ,  and Mercury Va l ley ,  and corresponds t o  the  Lar rea  

vegeta t ion  type  o f  F igu re  11-31. 

i n  assoc ia t i on  w i t h  a number o f  o the r  dese r t  shrub species and a wide v a r i e t y  of 

annual and pe renn ia l  herbaceous p l a n t s .  

communities, e s p e c i a l l y  those on the  bajadas below the  l imestone ranges, a re  those of 

It covers wide areas i n  Frenchman 

Wi th in  t h i s  ex tens ive  area, creosote bush i s  found 

Beat ley  (Reference 58) says t h a t  "Larrea 

t the  g rea tes t  f l o r i s t i c  d i v e r s i t y  i n  the  reg ion . "  Th is  type  o f  cover  ranges i n  e l e v a t i o n  

from about 910 meters (3,000 f e e t )  on v a l l e y  f l o o r s  up t o  1,220 meters (4,000 f e e t )  

on t h e  upper bajadas. 

Grayia-Lyciwn (Spiny Hop Sage-Lyciwn spp. ) 

Th is  community i s  assigned by Beat ley  (Reference 55) t o  the  T r a n s i t i o n a l  Desert  t ype  

o f  vegetat ion.  It occurs i n  a wide zone on the  bajadas around Yucca F l a t ,  genera l l y  

a t  e leva t i ons  o f  1,220-1,370 meters (4,000-4,500 f e e t ) .  

Co Zeogyne ( B 1 ac kbrus h ) 

Near ly  pure stands o f  b lackbrush occupy arge areas i n  Mid-Va l e y  and the  lower s lopes 

o f  mountains and mesas i n  the  no r th -cen t ra l  p a r t  o f  NTS, a t  e leva t i ons  o f  1,220 t o  

1,520 meters (4,000 t o  5,000 f e e t ) .  

Mojave Desert  species ( i .e. ,  @rea) o r  Great Basin Desert  types (Ar temis ia  spp.). 

B lackbrush o f t e n  occurs i n  assoc ia t i on  w i t h  

It 

i s  des ignated as a T r a n s i t i o n a  

* A m b P O 6 k  i n  c u r r e n t  nomenclature. 

Desert  type. 



AtripZex-Koehia (Sal tbush-Red Molly; AtripZex type of Figure 11-31 ) 

Pure stands of saltbush, or saltbush in association w i t h  red molly or  winterfat  

(Ewot ia  Z a m t a ) ,  a r e  found around the playas in  the closed basins of Frenchman and 

Yucca Flats .  

with other shrubs as dominants or co-dominants on sa l ine  or  calcareous s o i l ,  a t  eleva- 

t ions u p  t o  >1,520 meters (5,000 f e e t ) .  A t r i p Z e x  associations belong t o  the Great 

Basin Desert f l o r i s t i c  un i t .  

Species of saltbush (AtripZex eaneseens and A. eonfertifoZia also occur 

Pinyon-Juni per (Pinus monophyZZa-Juniperus osteosperma; includes par t  of Artemisia 

type of Figure 11-31) 

This community i s  be t te r  ident i f ied as  “Artemisia Pinyon-Juniper” (Reference 58) .  

Sagebrush (mainly Artemisia arbzrseuZa or  A. tr identata)  become important dominants 

in shrub  associations above 1,520 meters (5,000 f e e t ) ,  with pinyon and juniper 

occurring only sparingly. 

’ i s  mure evident, b u t  sagebrushes continue as  important components of the shrub under, 

s tory,  along with botterbrush (I”urshia s p p . )  and c l i f f  rose (Comnia rnezicam). 

Above 1,830 meters (6,000 f e e t ) ,  the deser t  woodland aspect 

The Artemisia-Pinyon-Juniper community i s  a Great Basin Desert type. 

(Reference 63 )  show t h a t  this type of cover i s  an important habi ta t  f o r  mule deer 

Smith and Giles 

(OdoeoiZeus~hemionus) . Analysisi’of -rumen contents of mu1 e deer collected from the NTS 

mesa showed’that bit terbrush’ (stems and lhaves) -comprised over one-half of the dietary 

components d u r i n g  l a t e  spring, summer.;:and‘ea<ly f a l l .  

made up almost t h &  e n t i r e  dietar-y intake du r ing the  winter. 

Cl i f f  rose (stems and leaves) 
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Other Habitats (Mixed1 

Several disparate habi ta t  types a re  grouped under this catch-all category: 

areas,  natural springs,  reservoirs ,  and playas." 

which were not sampled intensively (Reference 62) , the one feature  common t o  these 

habi ta t  types i s  the presence of surface water d u r i n g  a l l  or par t  of the year,  an 

important determinant of  faunal dis t r ibut ion i n  the deser t  environment of NTS. 

"mountainous 

Exclusive of  the "mountainous areas , I '  

SaZsoZa (Russian This t le  or Tumbleweed) 

SaZsoZa spp. as well as cer ta in  grasses and other herbaceous forms, a re  the primary 

invaders of disturbed areas,  especially where ground motion or  subsidence has cracked 

and loosened the s o i l ,  or where the native shrub vegetation has been destroyed. 

SaZsoZa spp. usually germinate dur ing  l a t e  spring t o  ear ly  summer, and grow through 

summer and f a l l .  

on disturbed so i l s .  

ident i f ied by Allred, Beck, and Jorgensen (Reference 62) i s  limited t o  highly 

Under favorable conditions, SaZsoZa may produce large,  dense stands 

As Beatley (Reference 64) points out ,  the SaZsoZa community 

disturbed areas i n  Yucca F la t ,  and the animal populations found to  be associated 

w i t h  i t  a re  not great ly  d i f fe ren t  from those occurring i n  native deser t  shrub associa- 

t ions i n  the same area. 

Table 11-5 shows the d is t r ibu t ion ,  by community type, of the vertebrate species tha t  

Allred, Beck, and Jorgensen (Reference 62) ident i fy  as "predominant species ,I' a1 though 

tha t  term is  not precisely defined by the authors. 

the same designation, the referenced source may be consulted.) 

(For l i s t s  of invertebrates given 

Previous Habitat Disturbances 

Since the NTS was established i n  1951, the then exis t ing habi ta ts  have been modified t o  

a considerable degree by construction a c t i v i t i e s ,  nuclear tes t ing ,  and by a few extensive 

. . ' . . . . . . . . .. I .. .. . ._ .... . - - . . .  c _  . .  . .  . .  
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TABLE 11-5 
Predominant Vertibrate Species 

Plant Community (as defined in footnote*) 
La-Fr Gr-Ly co At-Ko Pi-Ju Mixed Sa -- 

REPTILES 

SNAKES -- 
Chionactis occ ip i ta l i s  
(Western Shovel-nosed Snake) 

LIZARDS --- 
~aZlisaurus dracomides 
(Zebra-tailed Lizard) 

Cnenridophorus t igris  
(Western Whiptail) 

Phrynosoma platyrhinos 
(Desert Horned Lizard) 

See loporus occidentatis 
(Western Fence Lizard) 

Uta stuizsburiana 
(Side-blotched Lizard) 

BIRDS 

Alectoris chukar 
(Chukar) 

Amphispiza b e l l i  
(Sage Sparrow) 

A .  b i  l ineata 
(Black-throated Sparrow) 

carpodacus mexicanus 
(House Finch) 

Er  h o p  h i  Za a I p  e s t r is  
(Horned Lark) 

Gymnorhinus cyamcephaza 
(Pinyon Jay) 

Junco oreganus 
(Oregon Junco) 

Zenaidura niacroura . . - 
(Mourning Dove) 

x 

X .- 

X .- 

X '  

X - 

X 

X X x 

X - X - X - 

X X X 

X 

X X - X - 

X - 

X 

X - 

X - 

X?: 

X 

X 

X - 

X 

X 

X 

X 

X - X - 

X X - 

X - 

X - X 

X - X - 

X - X 

X X - 

X X - 

X - X 

X 

X 

X 

X - 

X 

X 

X - 

X - 

X 
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TABLE 11-5 (Cont.) 

Predominant Yertibrate Species 

Plant Community* 
La-Fr Gr-Ly co At-Ko Pi-Ju Mixed Sa 

MAMM -&ZJ --.- 

RODENTS 

X - X X X X - X - X Anaospermopki lus leucurus - 
(White-tailed Antelope Squirrel) 

X X - X - X Dipodomys merriami - 
(Merriam's Kangaroo Rat) 

X - X - 

X - X - X X - X - X - X D. microps - 
(Great Basin Kangaroo Rat) 

D. q r d i i  
(Ord Kangaroo Rat) 

Eutumias dorsal is  
(Cliff Chipmunk) 

X X X X - X 

X X - 

kromyscus maniculatus X X x X X X X - - 
(Deer Mouse) 

x X X X X X X - Perognatkus fomnosus - 
(Long-tailed Pocket Mouse) 

P.  Zongimembris 
(Little Pocket Mouse) 

X - X - X - X X X - 

RABBITS 

Lepus' caZi fornicus X X X X X X X - - 
(Black-tailed Jackrabbit) 

DEER - 
OdocoiZeus hemionus 
(Mule Deer) 

CARNIVORES 

Canis Zatrans 
(Coy0 te) 

W p e s  macrotis 
(Kit Fox) 

X X X X 

X X X - 

X 

X 

X 

X 

Distribution of "predominant" vertebrate species among plant communities of NTS. 

*La-Fr = Larrea-Franseria; Gr-Ly = Grayin-Lycium; Co = Cozeogyne;, At-Ko = Atriplex- 
Kockia; Pi-Ju = Pinyon-Juniper, Mixed = "mountainous areas, springs, reservoirs, and 
playas"; Sa = SaZsola. 

X in community column means species is found there; 5 means species is found there in 
relatively high abundance. 
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brush f i r e s  (most of them due t o  natural causes). Atmospheric tes t ing  above the desert  

surface a l so  burned the surrounding vegetation, damaged vegetation by way of a i r b l a s t ,  caused 

some scouring of surface s o i l s ,  and subjected the s o i l s  and vegetation t o  h i g h  i n i t i a l  

fluences of radiation as  well as subsequent, high levels  of residual radiation from f i ss ion  

products, induced radioact ivi ty ,  and unburned nuclear fuels  from the nuclear explosives. 

The foregoing discussion of the environmental se t t ing  i s  concerned largely w i t h  the natural 

b io t ic  communities, and thus does not t ru ly  describe the se t t ing  as i t  i s  a t  the s t a r t  of 

the actions proposed i n  t h i s  statement. 

Disturbed Plant Cover 

The roads, power and communication l i nes ,  and other permanent ins ta l la t ions  bu i l t  t o  

support t es t ing  a c t i v i t i e s  are  described i n  Section 11.r1.11. 

square kilometers (27 square miles) ,  or about 2 percent of the to ta l  area of the t e s t  s i t e .  

This amount of habi ta t  can be considered as essent ia l ly  removed from production of vegetation 

or  use by wi ld l i fe .  

i n  a diffuse pattern by off-road vehicular t r a f f i c .  

surface reservoirs* and improvement of springs have made water avai lable  t o  animals , part ic-  

ular ly  wide-ranging mammals and birds , i n  areas where only ephemeral ,water supplies existed 

before. 

populations. 

They account fo r  about 70 

Some additional amount of plant cover has been less  severely disturbed 

On the other hand, construction o f  

This type of modification i s  considered an improvement o f  habi ta t  fo r  cer ta in  faunal 

Some indication of the extent of the disturbances d i rec t ly  a t t r ibu tab le  t o  nuclear tes t ing can 

be seen in  Figure 11-8, which shows a portion of Yucca Flat  where both atmospheric and under- 

ground tes t ing has been intensive- . . ,’ 

,* 

A to ta l  of 84 atmospheric t e s t s  were carr ied o u t  in the ear ly  years of the t e s t  program. 

t e s t s ,  pr incipal ly  airdrops,  tower, or balloon shots ,  were done mainly in Yucca F la t ,  over areas 

These 

*A t o t a l  of 18, widely dispersed, i n  Frenchman and Yucca F la t s ,  on Pahute Mesa, and Sn Area 25. 
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covered w i t h  deser t  shrub  vegetation. Typically, an atmospheric t e s t  completely denuded 

an  area of about 2 square kilometers (0.75 square miles) ,  centered on ground zero, and 

caused varying degrees of damage t o  plants over an additional area of 2.5 t o  5 square 

kilometers (one t o  two square miles) (Reference 65).  

disturbed by atmospheric tes t ing  can be computed from these data,  since affected areas 

often overlapped, and, i n  many instances,  the same areas were used fo r  more than one t e s t .  

No good estimate of the to t a l  area 

In areas wholly denuded of vegetation, there has been l i t t l e  recovery of the shrub  component 

of the plant community. Such areas have instead been revegetated by annual and perennlal 

grasses and forbs. Shrub seedlings have been observed on the formerly denuded s i t e s ,  b u t  

these generally have fa i led  t o  survive browsing by rabbi ts  and rodents. 

shrubs were not en t i re ly  k i l led ,  there  has been some recovery o f  the shrubs by crown 

sprouting (Reference 66). 

In zones where 

Underground tes t ing  has fur ther  disturbed the te r ra in  and plant cover of the NTS. Most 

underground t e s t s  have been conducted i n  Yucca F la t ,  many on s i t e s  previously impacted 

by atmospheric t e s t s .  

increased to  some extent the to t a l  area of disturbed habi ta t .  

t e s t s  were conducted on Pahute Mesa, under Rainier Mesa, and i n  Shoshone Mountain (Area 16) 

a t  s i t e s  not affected by the'atmospheric tes t ing.  

deep underground t e s t s ,  and throw-out c ra te rs  from Plowshare shots ,  now dot Yucca Flat  and, 

i n  a more dispersed pat tern,  Frenchman Flat  and Pahute and Buckboard Mesas. 

They have added t o  the in tens i ty  of disturbance, and have a l so  

A number o f  the underground 

Several hundred subsidence c ra te rs  from 

Close-in areas around crater ing shots were completely denuded, or  the vegetation was smothered 

under e jecta  from the c ra te r .  In Yucca F la t ,  revegetation i n  such areas has followed much 

the same pattern as t ha t  i n  areas denuded by atmospheric shots,  i . e . ,  annual and perennial 

forbs and grasses have largely replaced the native shrub cover. 

Pahute Mesa, the i n i t i a l  revegetation pattern has been s imilar  t o  tha t  observed i n  Yucca 

Flat .  B u t  native shrubs are  reestablishing themselves on even the most disturbed areas ,  

a f ac t  t ha t  probably presages an eventual return t o  the original shrub or s h r u b  woodland 

cover (Reference 66 1 . 

For crater ing t e s t s  on 

. . .  - .___ ... . .. . ." . . .. - . ~ .... .~ " " ..... ~ .... . I 
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H a b i t a t  d is tu rbance from deep underground t e s t s  has r e s u l t e d  bo th  from preshot  opera t ions  

( s i t e  p repara t ion ,  d r i l l i n g ,  e t c . )  and f rom postshot  subsidence. 

f o r  t e s t s  on Pahute Mesa, ground mot ion f rom the  de tonat ion  has caused l o c a l i z e d  damage 

t o  p l a n t s  through r o c k f a l l s  o r  r o o t  shear ing a long f a u l t  l i n e s .  H a b i t a t  d is tu rbance by 

underground nuc lear  t e s t i n g  i s  est imated t o  have a f f e c t e d  about 8 t o  26 hectares (20-65 acres)  

per  t e s t  from a l l  causes. 

degree o f  d is turbance,  and has g e n e r a l l y  f o l l o w e d  much t h e  same course as t h a t  descr ibed f o r  

s i t e s  d i s t r u b e d  by atmospheric o r  c r a t e r i n g  t e s t s .  

I n  some instances,  e.g. , 

The type a,nd r a t e  o f  recovery of p l a n t  cover has v a r i e d  w i t h  t h e  

Brushf i res ,  many of  them l i g h t n i n g - s e t ,  a r e  known t o  have m o d i f i e d  t h e  p l a n t  cover  over  

s i z a b l e  areas o f  NTS, s ince  the  t e s t  s i t e  was f i r s t  used by AEC/ERDA. 

r e c e n t  f i r e  damage occurred d u r i n g  a p e r i o d  o f  severe thunderstorm a c t i v i t y ,  between June 18 

and J u l y  1, 1959. 

Buckboard Mesa, burned over  about 65 square k i lometers  (25 square m i l e s )  of h a b i t a t . *  

Smal ler  b r u s h f i r e s  a r e  known t o  have occurred i n  w i d e l y  s c a t t e r e d  areas on t h e  t e s t  s i t e ,  

The most ex tens ive  

F i v e  separate f i r e s ,  t h e  l a r g e s t  o f  which were on Shoshone Mountain and 

b u t  no complete r e c o r d  o f  these i s  a v a i l a b l e .  

Ar temis ia-Pinyon-Juniper  communi t i e s  were i n i t i a l l y  revegetated as grass communi t i e s .  

Nonindigenous w i n t e r  and annual grasses, Bromus rubens o r  B .  tectorwn, were t h e  p r i n c i p a l  

invad ing  species, and t h e  dense stands o f  these grasses c rea ted  a s t r o n g  p o t e n t i a l  f o r  

reburn ing,  w i t h  consequent hazards t o  ad jacent  unburned vegeta t ion  (Reference 67 ) .  

t ime,  perenn ia l  grasses and, u l t imat le ly ,  n a t i v e  shrubs o r  shrubs and t r e e s  w i l l  become 

r e e s t a b l i s h e d  i n  the  community (Reference 68 ). 

Burned-over areas i n  d e s e r t  shrub o r  

Wi th 

* 
Personal communication, L. V .  Mar t in ,  F i r e  Chief ,  NTS 
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E f f e c t s  on Fauna 

There i s  no c l e a r - c u t  evidence t h a t  t h e  var ious  types of h a b i t a t  d is tu rbance descr ibed above 

have had s i g n i f i c a n t  e f f e c t s  on any fauna l  populat ions,  a l though t h i s  ques t ion  has n o t  been 

s t u d i e d  i n t e n s i v e l y .  As Table 11-5 shows, v e r t e b r a t e  species on NTS a r e  g e n e r a l l y  found i n  

. more than one, o f t e n  i n  severa l ,  types o f  h a b i t a t ,  i .e . ,  t h e  popu la t ions  a r e  w e l l  d ispersed.  

Any e f f e c t s  r e s u l t i n g  from a s i n g l e  nuc lear  t e s t  would be l o c a l i z e d ,  a f f e c t i n g  o n l y  a small  

f r a c t i o n  o f  a w i d e l y  s c a t t e r e d  popu la t ion ,  and t h e r e f o r e  would l i k e l y  be t r a n s i e n t .  P l a n t  

cover  on d i s t u r b e d  areas, w h i l e  d i f f e r i n g  i n  species composi t ion from t h e  n a t i v e  cover  i t  

has rep laced,  i s  b e l i e v e d  t o  p r o v i d e  a lmost  as much biomass produc t ion  t o  suppor t  animal 

l i f e  as d i d  t h e  o r i g i n a l  vegeta t ion .  

Endangered* and Threatened** Species 

a. P lan ts  

On July 1, 1975, t h e  D i r e c t o r  o f  t h e  U.S. F i s h  and W i l d l i f e  Serv ice  (FWS) pub l ished i n  

t h e  Federal Reg is te r  a l i s t  o f  vascu la r  p l a n t s  considered t o  be p o s s i b l y  endangered o r  

threatened w i t h i n  t h e  Un i ted  Sta tes  (Reference 69). The l i s t ,  based on a r e p o r t  submi t ted t o  t h e  

U.S.  Congress by t h e  Smithsonian I n s t i t u t i o n ,  comprised over  3,000 species, 21 o f  which ( 9  l i s t e d  

* 
Endatqered Species 

The term "endangered species"  means any species which i s  l i k e l y  t o  become an endangered species 
w i t h  I t h e  foreseeable f u t u r e  throughout  a l l  o r  a s i g n i f i c a n t  p o r t i o n  of  i t s  range (pes t  
i n s e c t s  excluded) . 

Threa : ened Species 
** -- 

The 'erm " th rea tened species"  means any species which i s  l i k e l y  t o  become an endangered species 
w i t h  n t h e  foreseeable f u t u r e  throughout  a l l  o r  a s i g n i f i c a n t  p o r t i o n  o f  i t s  range. 

4 ? - - _ _  
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as endangered and 12 as threatened) wlere be l i eved  t o  occur  on NTS. 

Reference 69 was n o t  f i n a l .  It was intended t o  a l e r t  the  p u b l i c ,  t he  s c i e n t i f i c  community, 

commercial i n t e r e s t s ,  and any o the r  persons t h a t  these p l a n t s  were be ing  considered f o r  

a d d i t i o n  t o  the  l i s t s  o f  endangered and threatened species under the  Endangered Species Act 

of 1973 (P.L. 93-205), and t o  seek from such persons any data, advice,  op in ions ,  o r  o the r  

i n fo rma t ion  r e l e v a n t  t o  the  l i s t i n g .  

The l i s t  pub l i shed i n  

On June 16, 1976, the  D i r e c t o r  o f  FWS pub l ished i n  the  Federal Reg is te r  a proposed r u l e  t h a t  

would des ignate approx imate ly  1,700 n a t i v e  U.S. p l a n t  taxa  as endangered species (Reference 70). 

(The ques t ion  o f  species t o  be designated as threatened was presumably reserved f o r  l a t e r  

cons ide ra t i on ) .  

rece ived by FWS from the  s c i e n t i f i c  c o m u n i t y ,  var ious  s ta tes ,  Federal agencies, i n d u s t r y  

groups, o the r  spec ia l  i n t e r e s t  groups, and the  general p u b l i c .  Again, t he  l i s t  was n o t  

f i n a l  , and Reference 70 s o l i c i t e d  comments and suggestions from a l l  who might  be i n te res ted .  

Nine o f  t he  p l a n t  species l i s t e d  as candidates f o r  des ignat ion  as endangered occur, o r  have 

occurred i n  the  past,  on NTS (or, i n  one instance, very  c l o s e  t o  t h e  NTS boundary). 

The taxa inc luded i n  t h i s  l i s t  were se lec ted  on the  bas i s  o f  comments 

I n  the  sp r ing  o f  1976, be fore  p u b l i c a t j o n  o f  Reference70,  ERDA i n i t i a t e d  a survey of t h e  

s ta tus  of those species on NTS l i s t e d  i n  Reference 69 as endangered o r  threatened. 

survey was intended t o  update and augment e x i s t i n g  knowledge concerning NTS species t e n t a t i v e l y  

proposed f o r  p r o t e c t i o n  'under the  p rov i s ions  of t h e  Endangered Species A c t  of 1973. 

f i n a l  a c t i o n  by the  Department o f  t he  I n t e r i o r  o n - t h e  l i s t i p r o p o s e d  i n  Reference 70 , ERDA 

proposes t o  t r e a t  those species t h a t  appeared on t h e  l i s t  as de f a c t o  endangered species. 

The 

Pending 

Nevertheless, t i n  the  d iscuss ion  t h a t  f o l l ows ,  recommendations wi1'1 be presented f o r  cons ider ing  

two o f  t he  l i s t e d  species as threatened r a t h e r  than endangered, and f o r  adding two taxa t o  the  

proposed endangered species l i s t .  

i n  t he  sp r ing  o f  1976 mentioned above, and which cont inued. 

d e t a i l  i n  Reference 72 .  

These recommendations a re  based on t h e  survey t h a t  s t a r t e d  

Resu l ts  a re  repo r ted  i n  
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For  seven o f  t h e  p l a n t  taxa  invo lved,  a l o c a t i o n  on NTS represents  t h e  " type  l o c a l i t y "  f o r  

t h e  species o r  subspecies, i .e . ,  t h e  s i t e  from which t h e  f i r s t  specimens f o r  taxonomic 

i d e n t i f i c a t i o n  were c o l l e c t e d .  

o r d i n a r y  i n t e r e s t  t o  t h e  taxonomist and e c o l o g i s t .  

Populat ions growing i n  a type  l o c a l i t y  a r e  o f  more than 

Those p l a n t s  t h a t  occur  on NTS and have been proposed f o r  endangered s t a t u s  a r e  l i s t e d  below, 

w i t h  d e s c r i p t i o n s  o f  t h e i r  known d i s t r i b u t i o n s  on and near t h e  t e s t  s i t e .  As i n d i c a t e d ,  o n l y  

seven a r e  species whose " type  l o c a l i t y "  i s  on t h e  NTS. 

d e s c r i p t i o n s  f u r t h e r  i n d i c a t e  where they occur ( i n f o r m a t i o n  on d i s t r i b u t i o n s  i s  drawn f rom 

References 71 and 72 ) .  Numerals r e f e r  t o  t h e  species l i s t e d  below. 

The map i n  F i g u r e  11-32 and accompanying 

1. AstragaZus beatZeyae; a perenn ia l  found as s c a t t e r e d  p l a n t s  i n  Artemisia nova, n o r t h  

and e a s t  Pahute Mesa, 1,860-2,070 meters (6,100-6,800 f e e t )  ( t y p e  l o c a l i t y ) .  

2. A. nyensis; a r a r e  and l o c a  annual, found on ca lcareous grave l  k n o l l s ,  below 1,370 meters 

(4,500 f e e t )  ( type l o c a l i t y  i s  i n  t h e  Spotted Range toward Frenchman F l a t ) .  

l o c a l i t y  f c r  t h i s  species, now b e l i e v e d  e x t i r p a t e d  from NTS, was n o t  descr ibed w i t h  

s u f f i c i e n t  p r e c i s i o n  t o  p e r m i t  showing more than an approximate area. 

been found on t h e  NTS s i n c e  1941. 

The type 

The p l a n t  has n o t  

3. k t h y r u s  hitchcockianus; a perenn ia l ,  n o t  known t o  occur on NTS, b u t  r e p o r t e d  f rom a s i t e  

below Yucca mountain, about  2.2 k i l o m e t e r s  (1.4 m i l e s )  west o f  t h e  NTS western boundary. 

I n  Artemisia t r iden tah  o r  lower  Ar temis ia-Pinyon-Juniper ,  1,370-1,580 meters (4,500- 

5,200 f e e t ) .  A lso  i n  c e n t r a l  B u l l f r o g  H i l l s ,  ( t h e  type  l o c a l i t y )  some 42 k i l o m e t e r s  

(26 m i l e s )  west o f  NTS.* 

*Although t h i s  species was not  found on NTS d u r i n g  t h e  1976 survey, i t  i s  cons idered 
p o s s i b l e  t h a t  i t  may occur  w i t h i n  t h e  western boundary o f  NTS near t h e  s i t e  o f  t h e  
e a r l i e r  off-NTS c o l l e c t i o n  (Reference 71) .  

....... ................ . . . . . . . .  . . . . .  . . . . .  ....... . . . . . .  
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4. T r i f o Z i q  andersonii spp. beatteyae; a local ly  common t o  abundant perennial, around 

volcanic f la t rock areas and washes in Artemisia nova and Artemisia-Pinyon-Juniper, south 

and east  slopes of Shoshone Mountain (type loca l i ty ,  Tippipah Spring);  Eleana Range (near 

Capt. Jack Spring); and southeast rim of Pahute Mesa, where i t  occurs over many acres ,  

1,770-2,225 meters (5,800-7,300 f e e t )  (a l so  found  below White Blotch Spring, off NTS). 

5. Frasera pahutensis; a perennial occurring in a large population near southeast rim of 

Pahute Mesa, in Artemisia-Pinyon-Juniper, 2,200-2,230 meters (7,200-7,300 f e e t )  (type 

loca l i t y )  . 

6. Phacelia beatteyae; a winter annual, local ly  abundant along cer ta in  washes and nearby 

loose tulus  below French Peak (north Frenchman F l a t ) ,  in AtripZex hymeneZytra, 1,220- 

1,370 meters .(4,000-4,500 f e e t )  (type loca l i t y ) ,  on Skull Mountain, and west o f  NTS i n  

Lincoln County. 

7. Phacetia parishi i ;  a winter annual, f i r s t  collected onwhat i s  now NTS in May 1941, below 

west Spotted Range (Mercury Ridge) near playa of south Frenchman Fla t ,  980 meters 

(3,200 f e e t ) ,  and until recently,  known only a t  NTS from tha t  f i r s t  col lect ion 

(Reference 71). 

on llTS, in eastern Rocky Val ley and southwestern Frenchman Flat  (Reference 72)  .* 
I n  1976, populations of t h i s  species were found a t  a number of locations 

8. Camissonia megalantha; a spring-germinating annual , occasional to  local ly  common on s o i l s  

derived from volcanic rock i n  two areas of west and nor th  Frenchman Flat ;  bare so i l  of 

seepage slope near Cane Spring (type loca l i t y ) ,  and washes and ta lus  slopes of canyons 

of French Peak, 1,220-1,340 meters (4,000-4,400 f e e t ) .  Because of the poss ib i l i ty  t h a t  

* 
Not l i s t ed  in Reference 70. 
basis of what i s  known about i t s  dis t r ibut ion and degree of endangerment (Reference 72). 

Recommended for  designation as an endangered species,  on the 
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9. 

10. 

11. 

t h i s  species may be determined a s  a synonym f o r  C. heterochroma, a widespread species no t  

threatened, these NTS populat ions might l a t e r  be removed from the  endangered 1 i s t  

(Reference 72). ' 

Arctomecon mer r iami i ;  a perenniall, occasional populat ions i n  Lurrea-Ambrosia and A t r i p l e x ,  

o f t e n  on ground te r races  and sometimes as a weed o f  d is tu rbed s o i l s ,  Specter Range, west 

Spotted Range ( i nc lud ing  Mercury Ridge) , Ranger Mountains, 670-1,460 meters 

(2,200-4,800 f e e t ) .  

i n  Ash Meadows). * 
Also found o f f  NTS i n  mountains on east s ide  o f  Stewart Val ley,  and 

&tim hiZendiae, ssp. kingetonmse; a perennial ,  found on south Be l ted  Range ( c l i f f  a t  

head o f  Bu t te  Wash below Oak Spring But te )  i n  Artemisia-Pinyon-Juniper, 1,880 meters 

(5,600 f e e t )  .** 

Penstemon pahutensis; a perennial  , cornon i n  areas o f  occurrence, i n  &temisia-Pinyon- 

Juniper, canyons of South Shoshone Mountain, Eleana Range, south Be l ted  Range, south 

Pahute Mesa ( type  l o c a l i t y  below northwest face of Rain ie r  Mesa) 1,770-2,290 meters 

(5,800-7,500 f e e t )  (a lso  found o f f  NTS, on Stonewall Mountain, i n  western Nye County).* 

* 
I t  i s  being recommended t o  FWS t h a t  these species be r q o v e d  from cons idera t ion  as 
endangered species, and be designated ins tead as threatened (Reference 72). The 
recommendation i s  based on the  s i z e  and d i s t r i b y t i o n  o f  populat ions o f  t he  species, 
and the  l ack  of s i g n i f i c a n t  endangerment. 

- r  .. . /  
** 

L i s t e d  i n  Reference 71 as endangered i n  C a l i f o r n i a ,  b u t  no t  so l i s t e d  fo r  Nevada. 
Recommended fo r  designat ion as an endangered species i n  Nevada, on the  bas is  of 
what i s  known about i t s  d i s t r i b u t i o n  and degiree o f  endangerment (Reference 72). 
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As noted above, a number of p l a n t  species were proposed by t h e  Smithsonian I n s t i t u t i o n  f o r  

des ignat ion  as "threatened species." The Department o f  I n t e r i o r  i s  p r e s e n t l y  e v a l u a t i n g  t h e  

s u i t a b i l i t y  o f  t h e  l i s t  o f  candidates f o r  des ignat ion  as " threatened."  Appropr ia te  considera-  

t i o n  w i l l  be g iven by ERDA t o  t h e  s t a t u s  of those p l a n t s  o c c u r r i n g  on t h e  NTS which a r e  on 

t h e  Smithsonian l i s t  of threatened species. 

surveys a r e  completed. 

Data on such species w i l l  be pub l i shed a f t e r  ongoing 

D e t a i l e d  maps showing known l o c a t i o n s  o f  popu la t ions  o f  endangered o r  threatened p l a n t  spec ies 

candidates, and t h e i r  c r i t i c a l  h a b i t a t s  when ascer ta ined,  w i l l  be d i s t r i b u t e d  t o  a p p r o p r i a t e  

p lann ing  and o p e r a t i o n a l  personnel o f  NTS. They w i l l  p rov ide  i n f o r m a t i o n  f o r  p lann ing  and 

c a r r y i n g  o u t  t e s t  s i t e  opera t ions  i n  a manner designed t o  a v e r t  adverse e f f e c t s  on these 

popu la t ions  and t h e i r  h a b i t a t s .  

b. Animals 

No animals o c c u r r i n g  on t h e  NTS a r e  p r e s e n t l y  on t h e  U. S.  Department o f  t h e  I n t e r i o r  l i s t  

o f  endangered o r  threatened w i l d l i f e .  

Board o f  F i s h  and Game Commissioners, has p laced t h e  f o l l o w i n g  animals i n  t h e  "p ro tec ted"  

c l a s s i f i c a t i o n  under Nevada game laws (Reference 54)  : 

However, t h e  S t a t e  o f  Nevada, through t h e  S t a t e  

K i t  Fox; Spot ted Bat; a l l  Eagles, Falcons, Hawks, and Owls (14 species i n  a l l  on NTS); 

Osprey; Turkey Vu l tu re ;  B e l t e d  K i n g f i s h e r ;  White Pe l ican ;  White-Faced I b i s ;  Common 

Nighthawk; Lesser  Nighthawk; Roadrunner; and Deser t  T o r t o i s e .  

The p r o h i b i t i o n s  a g a i n s t  s p o r t  h u n t i n g ' o n  NTS, p l u s  r e s t r i c t i o n  o f  access t o  NTS except, 

by a u t h o r i z e d  personnel  , probab ly  ensure t h a t  these species a r e  more adequately p r o t e c t e d  

on NTS than i n  areas o f  t h e  s t a t e  where c o n t r o l  o f  access i s  n o t  so s t r i c t .  

A l though no species o f  endangered animals  a r e  r e s i d e n t  on t h e  NTS, t h e  o n l y  known s u r v i v i n g  

w i l d  p o p u l a t i o n  o f  t h e  endangered D e v i l s  Hole pupf ish ,  Cyprinodon diabolis,  l i v e s  i n  a s i n g l e ,  
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s p r i n g  fed,  s inkho le  pool  i n  Ash Meadlows, Nye County, Nevada, between Death V a l l e y  and NTS. 

Th is  l o c a t i o n  i s  about 38 k i lometers  (24 m i l e s )  southwest o f  Mercury o r  about  72 k i l o m e t e r s  

( f l ?  m i l e s )  south-southwest of t h e  cenlter o f  t h e  nuc lear  t e s t  area i n  Yucca F l a t .  

mot ions f rom some o f  t h e  l a r g e r  underground nuc lear  t e s t s  a t  NTS have on some occasions 

produced t r a n s i e n t  water  l e v e l  f l u c t u a t i o n s  (s losh ing)  o f  t h r e e  t o  s i x  inches i n  t h e  water  

of t h e  D e v i l ' s  Hole poo l .  

water  l e v e l  caused by nearby pumping f o r  i r r i g a t i o n  (Reference 73).  The U . S .  Supreme Cour t  

has r e c e n t l y  en jo ined t h e  i r r i g a t o r s  f rom lower ing  t h e  water  t a b l e  below a l e v e l  t o  be s e t  by 

t h e  Federal D i s t r i c t  Cour t  i n  Las Vegas t h a t  w i l l  ensure adequate water  f o r  s u r v i v a l  o f  t h e  

pupf ish .  (Also see Reference 7 4 . )  

Surface 

The small  p o p u l a t i o n  (about 200 f i s h )  i s  threatened by a d e c l i n i n g  

The Animal I n v e s t i g a t i o n  Program 

Since 1955, AEC, and more r e c e n t l y  ERDA, has sponsored an "Animal I n v e s t i g a t i o n  Program'' i n  

c o n j u n c t i o n  w i t h  nuc lear  t e s t  a c t i v i t i e s  conducted a t  t h e  NTS. 

was conducted by a U.S. Army v e t e r i n a r i a n ,  b u t  i n  r e c e n t  years  i t  has been performed f o r  t h e  

Nevada Operations O f f i c e  by t h e  U.S. Environmental P r o t e c t i o n  Agency, Environmental 

Monitoring and Support Laboratory i n  Las Yegas. 

I n i t i a l l y ,  t h e  program 

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

a. The de terminat ion  o f  t i s s u e  concent ra t ions  o f  se lec ted  r a d i o n u c l i d e s  i n  b i o l o g i c a l  samples 

ob ta ined f rom c a t t l e  g raz ing  on t h e  Nevada Tes t  S i t e  and from c a t t l e  g raz ing  o f f - s i t e  

areas when i n d i c a t e d .  

b. The development and conduct o f  w i l d l i f e  s t u d i e s  on and near t h e  Nevada Tes t  S i t e  i n  

coopera t ion  w i t h  s t a t e  and Federal w i l d l i f e  agencies, p a r t i c u l a r l y  t o  assess t h e  r a d i o -  

n u c l i d e  burden i n  t i ssues  c o l l e c t e d  from var ious  e d i b l e  w i l d l i f e  species. 
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c. The gross and microscopic examination of tissues collected from these domestic and 

wild animals for the detection Of pathological changes and to ascertain if such changes 

might possibly be due to the presence of radionuclides. 

d. The maintenance o f  veterinary relations with the off-site population. 

e. The investigation of alleged damage to domestic animals resulting from the activities 

of the Nevada Operations Office of the Energy Research and Development Administration. 

The principal activity in this program has centered on maintenance of a beef herd on the NTS 

where 75 to 100 head of cattle are allowed to graze freely in areas where nuclear tests were 

conducted in the past. The herd is managed in conformance with conventional range conserva- 

tion practices in order to avoid overgrazing of the native forage. 

Twfce each year, the herd i s  inspected by a veterinarian and six animals are sacrificed for 

radiologicel and histopathological analyses. Four times a year, a mule deer is similarly 

sampled; often the samples are obtained from road kill accidents. Small numbers of other 

species of wildlife such as rabbit, chukar partridge, and coyote are sampled on a seasonal 

or opportunistic basis. Also, a long-term cooperative study has been conducted since 1956 

in conjunction with the U. S. Fish and Wildlife Service on the Desert National Wildlife 

Range located to the east of NTS. Each winter, a controlled sport hunt for desert bighorn 

sheep i s  held on the range. Tissue specimens are taken from hunter kills and analyzed 

for radionuclides. 

Levels of certain radionuclides in animal tissues, such as 137Cs and 'OS,, are lower than 

those found in animals 

- __ _.- - . .I - 

iving in wetter climates. Some radionuclides have been observed 
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in animal tissues that have been above normal background concentrations , especially followirig 
Plowshare cratering experiments. 

livestock grazing near the test site during atmospheric testing, and to animals intentionally 

exposed in experiments, no test-related effects on animals have been observed in this progr[ m 

(References 75, 76, and 77)'. 

With the exception of some beta-burns which occurred to 

The Experimental Farm 

The NTS Experimental Farm complex is operated for the Nevada Operations Office by EPA/ 

EMSL-LV. 

iodine in the agricultural food chain to man. 

radionuclides in the environment and at the present time is being used in a series of 

plutonium uptake and retention experiments. 

northwest of Las Vegas) makes it admirably suited for experiments employing large doses of 

This facility was originally established in 1964 to study the problem of radio- 

It has also been used in studies of other 

The remote location of the farm (160 kilometers 

radionuclides, heavy elements, or other toxicants that may be considered too hazardous to 

perform near populated areas. 

The farm occupies 12 hectares (30 acres) in Area 15 at the northern end.of Yucca Flat (see 

) under cultivation as forage crops; an 

r and well; a milking 

herd of about 25 ens; and 0.8 hectares 

(2  acres) of micr of radionuclide movement in 

the soil and uptake in vegetable and grain crops. Metabolism stalls and a slaughter house 

for cattle, equipped to safely handle animals containing radionuclides, along with a fully 

contained liquid radioactive waste storage system, are also located there. 

Archaeological and Historical Values 

i Human occupation of what is now the NS'S has extended from perhaps as early as 10,000 B.C. to the present time. Early occupation by small hunting and gathering groups was probably 
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sporadic  and sparse, and had l i t t l e  i n f l u e n c e  on t h e  environment. 

c u l t u r e s  occupied t h e  area over t h i s  extended p e r i o d  as evidenced by t h e  presence o f  a r t i -  

f ac ts  a t  many sur face s i t e s ,  and more s u b s t a n t i a l  deposi ts  o f  c u l t u r a l  m a t e r i a l  i n  severa l  

r o c k s h e l t e r s  on t h e  NTS. The area was occupied by Pa iu te  Ind ians a t  t h e  t ime o f  the  f i r s t  

known ou ts ide  con tac t  i n  1849. 

by a hun t ing  and ga the r ing  economy, bilsed on us ing temporary campsites and s h e l t e r s .  Aside 

from t h e  a r t i f a c t u a l  remains l e f t  beh,ind, the  presence o f ' p r e h i s t o r i c  man i n  t h e  area 

probably  had o n l y  a s u p e r f i c i a l  and t icans ient  impact on t h e  environment. 

Var ious a b o r i g i n a l  

Th i s  p e r i o d  o f  a b o r i g i n a l  occupat ion was susta ined p r i m a r i l y  

The archaeologica l  and h i s t o r i c a l  f ea tu res  o f  t h e  Nevada Test  S i t e  have been inves t i ga ted .  

Working i n  c o n s u l t a t i o n  w i t h  the  Nevada S ta te  Museum, Desert  Research I n s t i t u t e  o f  t h e  

U n i v e r s i t y  o f  Nevada, Las Vegas, D r .  F reder i ck  Worman o f  the  Los.Alamos S c i e n t i f i c  Labora- 

t o r y  (now deceased) i d e n t i f i e d  17 known archaeologica l  s i t e s  on t h e  Nevada Test  S i t e  and 

has documented these i n  References 78, 79, and 80. These s i t e s  a re  l o c a t e d  on t h e  map 

shown i n  F igu re  11-34. 

These documents were pub l i shed  and made a v a i l a b l e  t o  the  Na t iona l  Park Serv ice i n  1969 i n  

compliance w i t h  P u b l i c  Law 93-291. 

Museum's S i t e  Record F i l e .  None o f  t h e  known s i t e s  on t h e  Nevada Tes t  S i t e  i s  l i s t e d  i n  

t h e  Na t iona l  Reg is te r  o f  H i s t o r i c  Places. 

These s i t e s  have been recorded i n  t h e  Nevada S ta te  

N e i t h e r  t h e  Nevada S t a t  useum, t h e  Na t iona l  Park Serv ice,  n o r  t h e  Nevada S t a t e  H i s t o r i c a l  

P rese rva t i on  O f f i c e r  has i d e n t i f i e d  any o f  these known s i t e s  as meet ing t h e  c r i t e r i a  f o r  

nominat ion f o r  i n c l u s i o n  on t h e  Na t iona l  Reg is te r  l i s t .  

I n  h i s  most complete d i scuss ion  o f  these ma t te rs  i n  Reference 80 Worman c a l l s  a t t e n t i o n  

t o  severa l  s i t e s  o f  h i s t o r i c a l  i n t e r e s t ,  and 17 s i t e s  o f  archaeologica l  i n t e r e s t .  Because 

the  ready a v a i l a b i l i t y  o f  sur face water was t h e  most impor tan t  s i n g l e  determinant  governing 

t h e  l o c a t i o n  o f  human occupat ion,  h i s t : o r i c  s i t e s  a re  o f t e n  associated w i t h  p r e h i s t o r i c  ones , 

both being s i t u a t e d  near  spr ings.  As a consequence o f  t h i s  superpos i t i on  o f  h i s t o r i c  



2-140 

io YILOYETERS 1 + 0  I t 3 4 5 6 I l Y l L E S  0 - 
FIGURE 11-34 ARCHEOLOGICAL SITES 



2- 141 

11. D. THE EXISTING ENVIRONMENT 
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occupat ion on t h e  p r e h i s t o r i c ,  d is turbance o f  c e r t a i n  a b o r i g i n a l  s i t e s  by modern man occurred 

long be fo re  use o f  t h e  area by AEC/ERDA began. 

I n  a d d i t i o n  t o  t h e  archaeologica l  s i t e s  discussed above, t h e r e  a r e  a l s o  some s i t e s  o f  

h i s t o r i c a l  i n t e r e s t .  The ' p r i n c i p a l  ones i nc lude :  (1) t h e  remains of p r i m i t i v e  stone 

cabins,  w i t h  nearby c o r r a l s ,  a t  T ipp ipah Spr ing, Cane Spr ing, and White Rock Spr ing; (2)  a 

n a t u r a l  cave c o n t a i n i n g  p rospec to r ' s  paraphernal ia ,  i n  Cat Canyon i n  Area 30; and (3) crude 

remains o f  e a r l y  min ing and sme l t i ng  a c t i v i t i e s ,  e.g., t h e  c i n n i b a r  r e t o r t  on Mine Mountain 

Road i n  Area 6. 

Archaeologica l  remains i n c l u d e  a r t i f a c t s  found on o r  j u s t  below t h e  surface a t  campsites 

and i n  n a t u r a l  caves o r  rockshe l te rs  i n  canyons and c l i f f  faces. The a r t i f a c t s  comprise 

f l a k e s  and ground stone t o o l s ,  p o t t e r y  (most ly  shards) , and o c c a s i o n a l l y  t r a d e  i tems, such 

as g lass  beads , i n d i c a t i v e  o f  pos tcon tac t  occupat ion.  

t h e  NTS boundary, a l s o  y i e l d e d  fragments o f  baske t ry  and cordage. 

a few areas, e.g., Cat Canyon. 

One r o c k s h e l t e r ,  l o c a t e d  j u s t  ou ts ide  

Petroglyphs a re  found i n  

In a d d i t i o n  t o  the 17 numbered s i t e s ,  Woman, i n  Reference 80 l i s t s  15 "general areas" 

on which surface f i n d s  o f  a r t i f a c t s  have been made, A r t i f a c t s  i n  t h e  possession o f  p r i v a t e  

c o l l e c t o r s  a re  descr ibed and f i g u r e d  i n  Reference 80. Most such c o l l e c t i o n s  were made i n  

t h e  e a r l y  days o f  NTS operat ion,  be fo re  measures were adopted t o  p r o t e c t  a n t i q u i t i e s .  

p r i v a t e  c o l l e c t i o n  has been tu rned  over  t o  t h e  museum o f  t h e  Desert  Research I n s t i t u t e  o f  

t h e  U n i v e r s i t y  o f  Nevada, Las Vegas.'" ' 

One 

As noted above, s i t e s  o f  bo th  his?o&c a i d  p r e h i s t o r i c ' o c c u p a t i o n  on NTS a re  l o c a t e d  around 

spr ings,  i n  canyons, o r  on o r  near *t 

v a l l e y s  show l i t t l e  o r  no evidence o 

most o f  NTS opera t i ona l  Areas 2, 3,  4, 5, 6, 7, 9, 10, 11, 14, and 25 as "Areas of no 

a rchaeo log ica l  i n t e r e s t - - n o  b u i l d i n g  o r  t e s t i n g  r e s t r i c t i o n s . "  These areas toge the r  comprise 

almost the  e n t i r e  f l o o r s  of Yucca, Frenchman, and Jackass F l a t s .  

f mountains and mesas. 

on. -Woman, i n  Reference 80 cha rac te r i zes  

I n  con t ras t ,  t h e  l a r g e r  

Yucca F l a t  ( e s p e c i a l l y  



2-142 

I1 .D. THE EXISTING ENVIRONMENT 

10. Archaeologica l  and H i s t o r i c a l  Values (Cont.) 

Areas 2, 3, 7, 9, and 10) was t h e  s i t e  o f  much o f  t h e  atmospheric t e s t i n g  dur ing  t h e  e a r l y  

days o f  NTS operat ion,  and o f  a l a r g e  percent  o f  t h e  underground t e s t i n g  c a r r i e d  on s i n c e  

1961. Thus, t e s t i n g  and assoc ia ted  o p e r a t i o n a l  a c t i v i t i e s  have g e n e r a l l y  been most i n t e n s e  

i n  those p a r t s  o f  NTS where archaeo log ica l  and h i s t o r i c  s i t e s  a r e  absent. 

t h e  per iphery  o f  Yucca F l a t ,  c l o s e  t o  t h e  area o f  repeated underground t e s t i n g ,  seem t o  have 

been l i t t l e  a f fected by ground mot ion f rom t h e  tes ts ,  

January 1976, t h e  c o n d i t i o n  o f  t h e  s tone cab in  a t  T ipp ipah Spring, l e s s  than t e n  m i l e s  

f rom t h e  s i t e  o f  numerous underground tes ts ,  was found t o  be e s s e n t i a l l y  unchanged as compared 

t o  i t s  c o n d i t i o n  as shown i n  a photograph made e i g h t  years  e a r l i e r  (shown i n  Reference 80 ) .  

Even s i t e s  on 

For example, d u r i n g  a s i t e  v i s i t  i n  

Formal i n v e s t i g a t i o n  o f  t h e  archaeo log ica l  and h i s t o r i c a l  fea tures  o f  NTS has cons is ted  l a r g e l y  

o f  t h e  reconnaissance and spot  sampling e f f o r t s  r e p o r t e d  by Worman. 

an o f f i c i a l l y  a u t h o r i z e d  salvage i n v e s t i g a t i o n ,  i n  1962, o f  two r o c k s h e l t e r s  thought  t o  be 

p o t e n t i a l l y  th rea tened,by  ground mot ion  f rom proposed tunne l  shots. 

on t h e  south s lope of R a i n i e r  Mesa, i n  Area 12. 

r e p o r t e d  i n  Reference 78 .  

pos tcontac t  eras,  were deposited, w i t h  t h e  records,  i n  t h e  Museum o f  Natura l  H i s t o r y  a t  t h e  

U n i v e r s i t y  o f  Nevada, Las Vegas. 

o f  Nevada i s  pursu ing  an i n v e s t i g a t i o n  t o  i d e n t i f y  and i n v e n t o r y  a d d i t i o n a l  a rchaeo log ica l  and 

h i s t o r i c  c u l t u r a l  s i t e s  on NTS. It i s  expected t h a t  t h i s  i n v e s t i g a t i o n  w i l l  be conducted over  

a number o f  years.  

Worman a l s o  c a r r i e d  o u t  

The s h e l t e r s  a r e  l o c a t e d  

The r e s u l t s  o f  t h i s  salvage o p e r a t i o n  a r e  

M a t e r i a l s  recovered, which were a l l  o f  t h e  l a t e  p r e h i s t o r i c  and 

C u r r e n t l y ,  t h e  Deser t  Research I n s t i t u t e  o f  t h e  U n i v e r s i t y  

Gu ide l ines  and opera t ing  procedures have been developed a t  t h e  Nevada Tes t  S i t e  t o  p r o t e c t  

known s i t e s  o f  p o t e n t i a l  a rchaeo log ica l  and h i s t o r i c a l  i n t e r e s t  i n  compliance w i t h  t h e  Federal 

A n t i q u i t i e s  A c t  of 1906 (16USC Sect ions 431, 432, 433), t h e  H i s t o r i c  S i t e s  A c t  o f  1935 

(16USC Sect ions 461 and 467), and t h e  Nat iona l  H i s t o r i c  Preserva t ion  Ac t  o f  1966 (16USC 

Sect ion  470). 

Nevada Tes t  S i t e  (NTSO-6003--Reference 81) , which s p e c i f i e s  t h e  r e s p o n s i b i l i t i e s  and pro-  

These procedures a r e  e s t a b l i s h e d  i n  t h e  s tandard opera t ing  procedure f o r  t h e  

/- 

17 cedures t o  be used w i t h  regard  t o  p r e s e r v a t i o n  o f  a n t i q u i t i e s  and h i s t o r i c  s i t e s  w i t h i n  

. . ..I . . -. I . . .. . . .  .. ~- - 
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11. 

the  Nevada Test S i t e .  

o f  a rchaeo log ica l  and h i s t o r i c a l  i n t e r e s t .  S i t e s  and l o c a t i o n s  on the  Nevada Test S i t e  t h a t  

had been i d e n t i f i e d  as having archaeo log ica l  o r  h i s t o r i c a l  i n t e r e s t  have been marked w i t h  

app rop r ia te  s igns. As new s i t e s  o f  h i s t o r i c a l  i n t e r e s t  a re  i d e n t i f i e d ,  these w i l l  be 

s i m i l a r l y  marked and pro tec ted .  If necessary, the standard opera t i ng  procedures w i l l  be 

mod i f ied .  

I t  a l s o  es tab l i shes  procedures f o r  r e p o r t i n g  and con f i rm ing  new " f i n d s "  

On January 3, 1976, a h i g h - y i e l d  event detonated on Pahute Mesa caused concern fo r  Nat iona l  

Park Serv ice  p roper t i es  w i t h i n  Death Val ley.  

d i s t i n c t l y  f e l t  a t  S c o t t y ' s  Cas t le  arid the re  was concern on the  p a r t  o f  the Nat iona l  Park 

Serv ice  t h a t  some damage might  a l s o  have been caused. 

S c o t t y ' s  Ranch a re  n o t  l i s t e d  i n  the  Nat iona l  Reg is te r  o f  H i s t o r i c a l  Places, b u t  they a re  

considered e l i g i b l e  f o r  cons ide ra t i on  by the Secretary o f  the  I n t e r i o r .  

The ground mot ion caused by t h i s  event was 

S c o t t y ' s  Cas t le  and the  surrounding 

The Nevada Operations O f f i c e  has been i n  con tac t  w i t h  the  H i s t o r i c  Preserva t ion  Coord inator  

f o r  the s t a t e  o f  C a l i f o r n i a  w i t h  regalrd t o  t h i s  i n c i d e n t .  I n  add i t i on ,  i n q u i r i e s  have 

been made o f  t he  S ta te  H i s t o r i c  Preserva t ion  O f f i c e r s  (SHPO) o f  C a l i f o r n i a  and Nevada t o  

a s c e r t a i n  i f  the re  are  any o the r  h i s t o r i c  s i t e s  which a re  e l i g i b l e  f o r  i n c l u s i o n  i n  the 

Nat iona l  Register,  and which are  c lose  enough t h a t  they m igh t  exper ience adverse e f fec ts  

f rom ground mot ion  from NTS a c t i v i t i e s  (see F igu re  11-35). 

con t rac to r ,  URS/John A. Blume and Associates, i s  c o n s u l t i n g  w i t h  these SHPOs and o the r  

Cur ren t ly ,  the s t r u c t u r a l  response 

i n t e r e s t e d  h i s t o r i c a l  e n t i t i e s  t o  l o c a t e  a d d i t i o n a l  h i s t o r i c  s t r u c t u r e s  and t o  assess the  

p o t e n t i a l  e f f e c t s  o f  ground motion. H i s t o r i c a l  s i t e s  i n  Utah and Ar izona w i l l  n o t  be 

a f f e c t e d  because of the  g rea te r  d is tances  invo lved.  

On-Si t e  Faci  1 i t i e s  

Onsi te  f a c i l i t i e s  a t  NTS vary from h i g h l y  spec ia l i zed  t e s t  s t r u c t u r e s  t o  general u t i l i t y  

s t ruc tu res .  

permanent which has been i n  p lace  f o r  f o u r  years and i s  expected t o  b e ' i n  use fo r  four 

a d d i t i o n a l  years. 

For the purposes o f  t h i s  statement, an i n s t a l l a t i o n  o r  s t r u c t u r e  i s  cons idered 
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A t  t h e  NTS, the'i-e a r e  r e s i d e n t i a l  areas, a d m i n i s t r a t i v e  centers ,  major  c o n s t r u c t i o n  complexes, 

as w e l l  as var ious  o t h e r  f a c i l i t i e s  and i n s t a l l a t i o n s  s t r a t e g i c a l l y  p o s i t i o n e d  i n  t h e  fo rward  

areas. They a r e  in te rconnected  by a pr imary and secondary road ne t ,  b u r i e d  u t i l i t y  systems, 

and sur face-s t rung high-power l i n e s .  

power, and u t i l i t y  ne ts  a r e  o f t e n  cons t ruc ted  and abandoned in ' response t o  t h e  needs o f  t h e  

t e s t i n g  program. 

A1 though normal ly  cons idered as permanent, roads, 

A t  p resent  (1976), t h e r e  a r e  705 k i lometers  (438 m i l e s )  o f  open, paved roads and 111 k i l o m e t e r s  

(69 m i l e s )  o f  unpaved secondary roads a t  NTS. I n  a d d i t i o n ,  t h e r e  a r e  368 k i lometers  

(229 m i l e s )  o f  abandoned and permanently bar r i caded paved and unpaved roads, f o r  a t o t a l  o f  

1,184 k i l o m e t e r s  (736 m i l e s )  o f  roadway a t  t h e  s i t e .  I n  many instances,  u t i l i t y  systems and 

power l i n e s  c l o s e l y  p a r a l l e l  t h e  road networks; t h e r e f o r e ,  us ing  50 meters as t h e  average 

combined w i d t h  of these fea tures ,  59 square k i l o m e t e r s  (23 square m i l e s )  o f  land  a r e  

es t imated  t o  be permanently u t i l i z e d  f o r  t h i s  purpose. 

To f a c i l i t a t e  t h e  genera l  d e s c r i p t i o n  o f  t h e  permanent o n s i t e  features,  t h e  t e s t  s i t e  has been 

d i v i d e d  i n t o  s i x  reg ions  as shown on F i g u r e  11-36. The f e a t u r e s  range i n  use from t h e  major  

a d m i n i s t r a t i v e  center  a t  Mercury, w i t h  a more o r  l e s s  permanent p o p u l a t i o n  o f  475, t o  forward 

areas such as Pahute Mesa, u t i l i z e d  o n l y  f o r  exper imenta l  purposes and w i t h  l i t t l e  o r  no 

o v e r n i g h t  p o p u l a t i o n  (Reference 82). 

a. I n  t h e  Mercury v i c i n i t y  t h e r e  a r e  c e n t r a l i z e d  f a c i l i t i e s  t o  house and suppor t  most o f  

t h e  a c t i v i t i e s  a t  t h s  NTS. 

b. The Frenchman F l a t  v i c i n i t y  i s  w h o l l y  u t i l i z e d  f o r  exper imenta l  p r o j e c t s .  

c. The Yucca F l a t  v i c i n i t y  f u r n i s h e s  t h e  s i t e  f o r  most o f  the  underground t e s t s ,  t h e  

l o c a t i o n  o f  t h e  t e s t i n g  Contro l  Po in t ,  and t h e  forward l o c a t i o n  f o r  some t e s t  suppor t  

a c t i v i t i e s .  

-. ." - - . . . . . . .  . . .̂  .. . . - .  - .I . . . .- .. 



2-147 

1I.D. THE EXISTING ENVIRONMENT 

11. On-Site Facilities (Cont.) 

d. The Rainier Mesa vicinitv 

also an exDerimenta1 farm 

s the location of underaround tests for the DoD. There is 

n that vicinitv. 

e. The Pahute Mesa vicinitv Provides a site for hiaher vield underqround tests. 

f. Areas 25 and 28 contain buildiriqs and facilities that remain from former activities. 

4. The remaininq areas of the NTS have no Dermanent facilities other than some Daved and 

unDaved roads. 

The general distribution of facilities at the NTS is indicated in Table 11-6. 

There are 27 numbered areas comwisiinq the Nevada Test Site and 10 o f  these areas have no 

Dermanent facilities or installations. These ten areas total 1,100 square kilometers 

(424 square miles) and have an effective permanent usaqe factor o f  zero. 

17 areas. comwisinq 2,350 square kilometers (904 square miles), about 70 square kilometers 

or 27 square miles have been covered with "Dermanent" constructions of installations for 

a total NTS usaqe factor of  3 Dercent. 

In the remainina 

12. Safeguards and Security 

No significant amounts of special nuclear materials (SNM) are l'ocated continuously at the 

Nevada Test Site. 

while being prepared for testing. 

SNM is occasionallly situated at specific locations on a temporary basis 

1.n accordance with established ERDA guidelines, NTS has 

established a Safeguards Security System. 

a. There are thFee tvpes o f  sDecial nuclear materials, (SNM) which 'mav be located at the 

Nevada Test Site: 
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Area 
Designation 

Areas 

Area 
( k i 1 ome t e r s  * ) 

A i r s t r i p  

Housing 

Laborator ies 

Shop Areas 

O f f i c e s  

Yards and/or 
Warehouses 

Permanent 
Bu i ld ings  

Non-permanen t 
Bui ld ings*  

Support 
F a c i l i t i e s  and 
U t i 1  i t i e s  

Mer U r Y  

22,23 

92 

0 

0 

0 

0 

0 

0 

170 

0 

0 

TABLE 11-6 

DISTRIBUTION FACILITIES AT NTS 

Frenchman 
F l a t  

5,26,27 

366 

0 

0 

42 

0 

0 

71 4 

0 

0 

0 

0 

0 

0 

114 

0 

0 

Rain ie r  
Mesa 

12,15 

104 

0 

0 

0 

0 

0 

32 

0 

0 

Pahute 
Mesa 

18,19,20 

684 

0 

25,28 

586 

0 

0 

0 

0 

92 

0 

0 

Other 

14,16, 
17,29,30 

954 

* 
The number o f  non-permanent s t ruc tu res  i n  an area o f  the  NTS w i l l  vary  according t o  the  

a c t i v i t i e s  there.  

~. . .~ .~. . . _ _  ....... . . .. . 
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12 .  Safeguards and Security (Cont  . ) 

(1 )  Nuclear weapons or  weapons components which a re  shipped t o  NTS t o  be tes ted as  

part  of the underground weapons t e s t  program. 

(2) Reactor fuel fo r  the Super Kukla reactor ;  a f a s t  bursf reactor used fo r  tes t ing 

of weapons components. 

( 3 )  Irradiated reactor fuel from the Tory reactor .  This fuel i s  presently in the 

process of dissembly for  shipment to  a reprocessing f a c i l i t y  in Idaho for  recovery 

of the SNM. 

The NTS Safeguards and Security Program i s  generally designed t o  provide protection in 

accordance with, b u t  greater  t h a n ,  required by ERDA Manual Chapters 2401, 2405, and 

7401. 

b .  Safeguards and  Security Program 

The objective of the NV Safeguards and Security Program are: 

( 1 )  To prevent t he f t  of SNM by outs iders .  

(2)  To protect against  t he f t  or diversion of SNM by insiders .  

( 3 )  To protect against  sabotage. 

(4)  To protect against  espionage. . ’ 
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12. Safequards and Secur i t y  (Cont. ) 

To accomplish these ob.iectives, NV has desiqned a system us inq  the  t r a d i t i o n a l  elements 

o f :  

Physical '  p ro tec t i on .  

Personnel clearances. 

M a t e r i a l  c o n t r o l  procedures. 

Ma te r ia l  a c c o u n t a b i l i t v  systems. 

The Physical Protection System includes an Early Warning System, an immediate 

assessment c a p a b i l i t y ,  techniques t o  de lay  an a t t a c k  o r  i n t r u s i o n  at tempt,  

and adequate p r o t e c t i o n  fo rces  t o  respond t o  such an at tempt.  

The P r o t e c t i v e  Secur i t y  System i s  desiqned t o  a l l o w  access t o  on l y  those Persons 

havinq the  approp r ia te  c learance and an opera t i ona l  need, and t o  de tec t ,  assess, and 

Prevent any a t tempt  a t  unauthor ized e n t r y  t o  SNM areas. 

The guard f o r c e  i s  t he  backbone f o r  t he  s e c u r i t y  provided f o r  the Nevada Test S i t e .  

Nackenhut Services, Incorpora ted  (WSI), p rov ides  t h i s  guard f o r c e  under c o n t r a c t  

t o  the  Nevada Operat ions Of f i ce .  

The area o f  t he  Nevada Test S i t e  i s  cons iderab ly  l a r g e r  than t h a t  found a t  most ERDA 

i n s t a l l a t i o n s ,  and the  opera t ions  conducted a t  the  s i t e  c a l l  f o r  a h igh  degree of 

pro tec t i on .  

necessa r i l y  one o f  the  l a r g e s t  con t ingents  o f  p r o t e c t i v e  personnel t o  be found a t  

The guard f o r c e  normal ly  i s  comprised o f  from 150 t o  200 guards, and i s  

ERDA i n s  t a l  l a t i o n s  . c 
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1I.D. THE EXIST ING ENVIRONMENT 

12. Safeguards and S e c u r i t y  (Cont.)  

The per imeter  o f  the  NTS area i s  n o t  fenced, b u t  i s  posted as a r e s t r i c t e d  area, and access 

i s  p r o h i b i t e d  o the r  than a t  des ignated entrances. 

A i r  Force range, f u r t h e r  r e s t r i c t s  access t o  NTS, p a r t i c u l a r l y  i n  the  forward areas. 

The b u f f e r  zone, provided by the  N e l l i s  

Road 

access t o  the  Nevada Test S i t e  i s  r e s t r i c t e d  by guard s t a t i o n s  and bar r icades .  

s t a t i o n  e x i s t s  a t  t he  Mercury entrance and a t  the no r the rn  ent rance from Highway 25. 

Lathrop Wells road lead ing  t o  the  NRDS area i s  opened on ly  f o r  morning and evening t r a f f i c .  

The Jackass F l a t s  road i s  p resen t l y  bar r i caded between Highway 95 and the t u r n o f f  l ead ing  

t o  Mercury. 

A guard 

The 

A l l  personnel on the  NTS a re  requ i red  t o  be badged ( i d e n t i f i c a t i o n  and f 

General ly,  workers a t  t he  NTS a re  requ i red  t o  have a s e c u r i t y  c learance. 

l m  badges) .* 

b- 

Mobi le  p a t r o l s  a re  one o f  the more e f f e c t i v e  methods employed t o  p rov ide  s e c u r i t y  ove r : t i e ,  

l a r g e  area. 

and t r a v e l s  over 3 m i l l i o n  k i lometers  ( 2  m i l l i o n  m i l e s ) .  

*is-** 
c 2 !.qt4f 

The guard f o r c e  i n  a t y p i c a l  year  u t i l i z e s  over a hundred government vehiicJes; 
3' 
<*. I 

Cer ta in  s e n s i t i v e  areas on the t e s t  s i t e  c a l l  f o r  spec ia l  s e c u r i t y  con t ro l s .  Chain l i n k  

fenc ing ,  p r o t e c t i v e  alarms, c losed-c i r cu i  t TV, and secure communications systems are  

u t i l i z e d .  Teams o f  h e a v i l y  armed guards a re  a v a i l a b l e  t o  respond t o  emergency s i t u a t i o n s .  

and t o  esco r t  the movement o f  nuc lear  exp los ives  w i t h i n  the NTS. Such response teams a re  

equipped w i t h  armored veh ic les  capable o f  moving cross-country  a t  h i g h  speed. 

Temporary roadblocks are  es tab l i shed  when needed t o  c o n t r o l  access t o  des ignated t e s t i n g  

areas i n  connect ion w i t h  the  The des ignated 

forward areas u s u a l l y  i nc lude  a l l  areas n o r t h  o f  the  Control  Po in t ,  and these areas a re  

"swept by guard p a t r o l s  t o  assure t h a t  a l l  personnel have withdrawn t o  a sa fe  designated 

l oca t i on .  He l icop ters  and l i g h t  a i r c r a f t  a re  a v a i l a b l e  t o  the s e c u r i t y  f o r c e  and are  

normal ly  used t o  check per imeter bar r i cades  and o ther  remote l o c a t i o n s  i n  the fo rward  t e s t  

areas as p a r t  o f  t h i s  sweeping ac t i on .  

t i o n  o f  underground nuc lear  devices.  

*The film i n  a " f i l m  badge," when developed, i n d i c a t e s  the  amount o f  r a d i a t i o n  received. 
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C. 

Guard personnel a r e  r e q u i r e d  t o  meet r i g i d  phys i ca l  standards. 

a modern p i s t o l  and r i f l e  range i n  Area 23 where the guards m a i n t a i n  t h e i r  p r o f i c i e n c y  i n  

The NTS i s  equipped w i t h  

the  use o f  weapons. 

the opera t i on  o f  weapon-equipped armored veh ic les .  

C e r t a i n  guards used f o r  s e n s i t i v e  assignments are a l s o  t r a i n e d  Tn 

A l l  l o c a t i o n s  on the  NTS con ta in fng  spec ia l  nuc lea r  m a t e r i a l  are designated as spec ia l  

s e c u r i t y  areas and u t i l i z e  a combinat ion f rom among t h e  f o l l o w i n g  t o  p rov ide  adequate 

secu r j  ty: 

Hardened f a c i  1 i t i e s  

Security fences 

I n t e r n a l  alarms 

External  alarms 

Closed c i r c u i t  t e l e v j s i o n  (CCTV) 

j Guards 

Response capabi 1 i ty  

Access Contro l  J 

The NTS i s  a c o n t r o l l e d  access area. Al though i t  does n o t  r e q u i r e  a s e c u r i t y  c learance 

t o  en te r  the  s i t e ,  access i s  c o n t r o l l e d  and r e s t r i c t e d  t o  those personnel who have been 

p r o p e r l y  identified and badged. 

The s e c u r i t y  areas ons i  t e  have more s t r i n g e n t  con t ro l s ,  r e q u i r i n g  approp r ia te  s e c u r i t y  

c learances and an opera t i ona l  need be fo re  unescorted access i s  al lowed. Others having 

a need f o r  access are escorted. 

_Personnel Clearances 

A l l  personnel having access t o  SNM a t  NTS must e i t h e r  have s e c u r i t y  c learance 9n 

accordance w i t h  ERDA r e g u l a t i o n s  o r  be escor ted by personnel who do possess the  

proper  c learance. 
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11.0 THE E X I S T I N G  ENVIRONMENT 

12. Safeguards and Secur i t y  (Cont.) 

d. M a t e r i a l  Cont ro l  Procedures 

A l l  SNM i s  assigned t o  s p e c i f i c  areas, each o f  which has s p e c i f i c  ope ra t i ona l  and s e c u r i t y  

con t ro l s .  

A l l  SNM a t  NTS i s  under a two-man concept; t h a t  i s ,  i t  r e q u i r e s  two e q u a l l y  respons ib lb  I ,  

i n d i v i d u a l s  t o  e n t e r  an area where SNM i s  maintained. 

i n d i v i d u a l s  must be together  i n  cons tan t  attendance. 

two t o  open the  f a c i l i t y .  

o f  Tory f u e l ,  ope ra t i ng  procedures r e q u i r e  t h a t  no less  than two personnel be i nvo l ved  i n  

I n  the  case of weapons, the  two*! 

A t  Super Kukla m a t e r i a l ,  i t  requ4,ygs 

In the Ye The same two must i nven to ry  and c lose  up together .  

any opera t ions  and t h a t  any person e x i t i n g  from the  opera t i ona l  area be moni tored by 

r a d i a t i o n  safety personnel. 

A l l  veh i c les  and packages e x i t i n g  a s e c u r i t y  area a re  sub jec t  t o  search by the  guards. 

e. M a t e r i a l  A c c o u n t a b i l i t y  

A c c o u n t a b i l i t y  f o r  m a t e r i a l  a t  NTS i s  under the c o n t r o l  o f  two d i f f e r e n t  o rgan iza t ions .  

A c c o u n t a b i l i t y  f o r  Super$ K m a t e r i a l  i s ”  b y ’  Lawrence Livermore Laboratory (LLL) o f  the  

U n i v e r s i t y  o f  C a l i f o r n i a  underjthe:cognizance of. the  San Francisco Operations O f f i c e .  

i i  
I .  

There have been no i nven to ry  d i f f e r e n c e s  i n  e i t h e r  the  weapons program or t he  Super Kukla 

Program a t  NTS. 

i s  being disassembled and shipped t o  Idaho f o r  recovery.  

determined t o  be r e a c t o r  burnings, exper imental  l oss ,  loss i n  disassembly, opera t ing  and 

There have been inven to ry  d i f f e r e n c e s  r e l a t e d  t o  t h e  r e a c t o r  f u e l  which 

However, t h i s  d i f f e rence  has been 

measuring d i f f e r e n c e  as a r e s u l t  o f  the  d i f f e r e n c e s  i n  the  c a p a b i l i t y  o f  measuring equipment 

between the t ime the  r e a c t o r  f u e l  was f a b r i c a t e d  and the  t ime i t  was disassembled fo r  

recovery. 



2-154 

1I.D. THE EXISTING ENVIRONMENT 

12.  Safeguards and Security (Cont. 1 

SNM are  inventoried monthly, routinely,  and upon special request. 

inventory differences for  materials except as indicated above. 

There have been no 

f .  Assessments 

The ERDA-HQ Division of Safeguards and Security performs a n  annual assessment o f  the N V  

Security and Safeguards System. To date,  findings and recommendations have been minor and 

they have judged NTS t o  have an adequate Safeguards and Security Program. 

Economy and Work Force 

The average work force employed in Nevada alone by ERDA and i t s  contractors i s  about 5,500 

people. 

and related expenses, and ra tes  as  the fourth la rges t  "industry" in the area.  

largest  of a l l  local industr ies ,  produced a revenue over $845 mill ion in Clark County during 

1976. 

room accommodations, restaurant expenditures, and nightclub entertainment).  

mill ion v i s i to r s  in 1976. 

This represents an annual expenditure of about 140 million dol la rs  fo r  s a l a r i e s  

Gaming, the 

The tourist-convention ac t iv i ty  accounts fo r  the next largest  industry (comprised of 

There were 9.7 

Nellis  Air Force Base and Range i s  the biggest s ingle  employer in the area,  currently employing 

a to ta l  o f  about 8,500 mi l i ta ry  and c iv i l i an  personnel. The combined payroll alone amounts 

t o  nearly $104 mill ion.  

Test S i te .  

This compares t o  a $92 million payroll associated with the Nevada 
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KISTING ENVIRONMENT I 1  .D. 

14. 

i 

P u b l i c  I n f o r m a t i o n  

The Nevada Operations O f f i c e  conducts a p u b l i c  i n f o r m a t i o n  program t o  i n f o r m  c i t i z e n s  i n  

areas surrounding t h e  Nevada Tes t  S i t e  o f  t h e  c u r r e n t  aspects o f  Energy Research and 

Development A d m i n i s t r a t i o n  p r o j e c t s  c a r r i e d  o u t  by NV. 

t h e  p u b l i c  o f  s a f e t y  measures and environmental e f f e c t s  concern ing these p r o j e c t s .  

Emphasis i s  p laced on in fo rming  

The NV O f f i c e  o f  Pub1 i c  A f f a i r s  ma in ta ins  c l o s e  contac t  w i t h  l o c a l  , r e g i o n a l  , and n a t i o n a l  

news media t o  p rov ide  prompt r e l e a s e  o f  i n f o r m a t i o n  on NTS and o t h e r  ERDA programs t h a t  

may be o f  i n t e r e s t  t o  t h e  p u b l i c .  

V i s i t s  t o  t h e  NTS a r e  conducted f o r  about 1,000 members o f  t h e  p u b l i c  per  year .  

a r e  news media representa t ives ;  s t a t e ,  l o c a l ,  and f e d e r a l  government o f f i c i a l s ;  and p r i v a t e  

Inc luded 

c i t i z e n s .  

p e r i o d i c a l l y .  A l i v e  "countdown" i s  broadcast on commercial r a d i o s t a t i o n s  i n  Las Vegas 

f o r  a l l  underground t e s t s  which may cause ground mot ion t h a t  would be f e l t  o f f  t h e  NTS. 

Specia l  p u b l i c  and news media observer programs f o r  nuc lear  t e s t s  a r e  conducted 

U n c l a s s i f i e d  r e p o r t s  and o t h e r  pub1 i c a t i o n s  concerning t h e  underground nuc lear  t e s t i n g  and 

o t h e r  NTS programs a r e  a v a i l a b l e  a t  t h e  p u b l i c  read ing  room i n  t h e  Nevada Operations O f f i c e  

a t  2753 South Highland D r i v e  i n  Las Vegas. 

o t h e r  ERDA energy and n a t i o n a l  s e c u r i t y  programs a r e  s e n t  t o  p u b l i c  and u n i v e r s i t y  l i b r a r i e s  i n  

Nevada and a d j o i n i n g  s ta tes .  

i n f o r m a t i o n  programs designed t o  g i v e  d i r e c t  response t o  p u b l i c  requests  f o r  in fo rmat ion  on 

a l l  ERDA programs. 

Many o f  these r e p o r t s  and p u b l i c a t i o n s  d e s c r i b i n g  

NV a l s o  p a r t i c i p a t e s  in an ERDA-wide speakers' bureau and o t h e r  

A l l  i n f o r m a t i o n  programs conducted by NV comply w i t h  t h e  Freedom o f  In fo rmat ion  A c t  and t h e  

Pr ivacy  A c t  o f  1974. 
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b. 

C.  
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f. 

9. 

- SECTION I11 

DESCRIPTION OF PROPOSED ACTIVITY 

UNDERGROUND NUCLEAR TESTING 

1. General D e s c r i p t i o n  o f  Tes t ing  

As mentioned p r e v i o u s l y  i n  Sec t ion  II .C.3,  t h e  Un i ted  Sta tes  conducts a l l  o f  i t s  nuc lear  

weapons t e s t s  underground i n  accordance w i t h  the  terms o f  t h e  L i m i t e d  Tes t  Ban Treaty .  

Hence, complete containment o f  a l l  nuc lear  weapons t e s t s  i s  a dominant c o n s i d e r a t i o n  i n  

nuc lear  t e s t  operat ions.  

Various techniques a r e  used f o r  emplac.ing nuc lear  t e s t  weapons so t h a t  t h e  exp los ion  w i l l  be 

conta ined.  The most common method i s  t o  emplace a t e s t  dev ice  a t  the  bottom o f  a v e r t i c a l l y  

d r i l l e d  hole.  

mined h o r i z o n t a l l y  t o  a l o c a t i o n  t h a t  'is s u f f i c i e n t l y  deep t o  p r o v i d e  containment. 

p r e p a r a t i o n  o f  such holes and tunne ls  c o n s t i t u t e s  a major  p a r t  o f  t h e  a c t i v i t y  c a r r i e d  on a t  

Another technique i s  t o  emplace a t e s t  dev ice w i t h i n  a tunnel  t h a t  has been 

The 

t h e  NTS. 

There a r e  many cons idera t ions  which e n t e r  i n t o  the  judgment o f  a c c e p t a b i l i t y  f o r  t h e  s e l e c t i o n  

o f  s u i t a b l e  l o c a t i o n s .  These inc lude:  

The r e s u l t s  from p a s t  experience .in , the inmediate v i c i n i t y .  

The d is tances  t o  nearby expended iind open ' tes t  emplacement s i t e s .  

The r e l a t i v e  loca t ion ,  s t r i k e ,  and d i p  of-$-faults and s i g n i f i c a n t  sur face  l i n e a t i o n s .  

The phys ica l  and mechanical p r o p e r t i e s  of t h e - g e o l o g i c  mediaeas i n t e r p r e t e d  

data c o l l e c t e d  f rom nearby holes (e.g., t h e  p o r o s i t y ,  water  content ,  and t h e  

o f  s a t u r a t i o n ;  the  g a s - f i l - l e d  * p o r o s i t y ;  - t h e  bu l  kcand g r a i n  d e n s i t i e s ,  son ic  

v e l o c i t i e s ,  c l a y  content ,  and type) .  . 

The p r o x i m i t y  o f  d i s c o n t i n u i t i e s  i n  t h e  geo log ic  media which would a c t  a s  r e  

sur faces f o r  shock waves. 

The r e s u l t s  a v a i l a b l e  f rom geophysical l o g s  taken i n  t h e  v i c i n i t y .  

The 1 i k e l  ihood o f  C02 produc t ion  from rocks  c o n t a i n i n g  carbonates. 

- e  . 

r om 

degree 

1 e c t i  ng 
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1II.A. UNDERGROUND NUCLEAR TESTING 

1. General Description of Testing (Cont.) 

h .  The depth of the water table.  

A considerable body of information already ex is t s  concerning various aspects of containment, 

and t h a t  data continues being developed. 

knowledge about the Nevada Test S i te  has been assembled and i s  u t i l i zed  in determining the 

best t e s t  locations for  use. I n  instances where there i s  n o t  suf f ic ien t  data t o  make 

t h i s  judgment, exploratory d r i l l i ng  i s  accomplished and observations a re  made t o  obtain 

such information. 

I n  par t icular ,  a vast  amount of geologic 

After su i tab le  s i t e s  have been selected,  the emplacement holes a re  d r i l l ed .  (See 

Figure 111-1). 

media properties.  

formations being penetrated (core samples) and from d r i l l  cut t ings or by additional 

geophysical logging of the hole. These resu l t s  es tabl ish a correlat ion between the 

actual and expected geologic parameters. Often, b u t  n o t  always, during the dr i  l ing 

operation, the emplacement holes a re  lined with s tee l  casing cemented in place. Primar 

t h i s  i s  done t o  assure the in tegr i ty  of the hole, b u t  i t  a l so  provides for  more 

convenient access. 

During the actual d r i l l i ng  operation, wel l -s i te  geologists monitor the 

This i s  done by taking representive samples from the geologic 

1Y ' 

Geolog.ists a l so  monitor the mining of tunnels and tunnel d r i f t s ,  documenting the physical 

and mechanical properties o f  the penetrated geologic media; however, in the tunnels the 

geologists have the opportunity t o  observe the geologic matrices in place, so t h a t  f a u l t s  

and other discont inui t ies  a re  more obvious. 

An inventory of d r i l l ed  holes or pa r t i a l ly  completed holes i s  maintained a t  the 

Nevada Test S i te  to  the extent feas ib le ,  so tha t  t e s t s  can be conducted without hole 

prepara t i on de 1 ays . 

Emplacement of a t e s t  device in  a d r i l l ed  hole or tunnel i s  n o t  accomplished unt i l  the 

containment design has been reviewed by the Containment Evaluation Panel (see Section 
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FIGURE 111-1 EMPLACEMENT" HOLE DRILLING 

Dri l l  r igs  operate continuously a t  NTS preparing emplacement holes. 
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1 I I . A .  UNDERGROUND NUCLEAR TESTING 

1. General D e s c r i p t i o n  o f  Tes t ing  (Cont.) 

I I I .A .3 .a . ( l ) .  The usual c o n f i g u r a t i o n  f o r  emplacing a t e s t  dev ice  i s  w i t h i n  a l o n g  

c y l i n d r i c a l  capsule o r  " c a n i s t e r "  (see F igure  111-2). D iagnost ic  systems a r e  u s u a l l y  

% c o n t a i n e d ' w i t h i n  t h e  same c a n i s t e r  and, i n  f a c t ,  u s u a l l y  c o n s t i t u t e  t h e  g r e a t e s t  p a r t  o f  

i t s  length.  

cables o r  m e t a l l u r g i c a l l y  s p e c i f i e d  d r i l l  p i p e  o r  cas ing  under c a r e f u l l y  c o n t r o l l e d  c o n d i t i o n s .  

A cons iderable bundle o f  e l e c t r i k a l  cables i s  f e d  i n t o  t h e  emplacement h o l e  d u r i n g  t h i s  

The c a n i s t e r  can be lowered i n t o  p o s i t i o n  us ing  e i t h e r  c e r t i f i e d  w i r e  rope 
. , -  

ion.  

e ins t rumenta t ion .  

These cables connect t h e  f i r i n g  systems and t h e  d i a g n o s t i c  systems t o  t h e  

A f t e r  t h e  dev ices and r e l a t e d  d i a g n o s t i c  equipment a r e  lowered i n t o  t h e  h o l e  o r  emplaced 

i n  t h e  tunnel  i n  t h e  proper  p o s i t i o n  c o n s i s t e n t  w i t h  t h e  containment design, the  

emplacement ho le  o r  tunne l  i s  p rov ided w i t h  a c l o s u r e  system. 

The c l o s u r e  system f o r  t e s t s  conducted i n  v e r t i c a l l y  d r i l l e d  holes normal ly  c o n s i s t s  of 

b a c k f i l l i n g  the  h o l e  w i th .s tandard  mixes o f  sand and grave l  ( r e f e r r e d  t o  as "stemming") and 

f rom one t o  t h r e e  coa l  t a r  epoxy p lugs.  

leakage o f  c a v i t y  gas t o  t h e  atmosphere. 

stemming from f a l l i n g  downhole i n t o  explosion-produced c a v i t i e s .  

th rough coal  t a r  epoxy p lugs a r e  e i t h e r  p r o t e c t e d  w i t h  f a c t o r y - i n s t a l l e d  gas b locks  o r  w i t h  

gas b locks i n s t a l l e d  i n  t h e  f i e l d  t o  p revent  t h e  cables f rom a c t i n g  as condu i ts  from t h e  

explosion-produced c a v i t y  t o  the  sur face.  On r a r e  occasions, a v e r t i c a l l y  emplaced t e s t  may 

i n c l u d e  a " l i n e - o f - s i g h t "  pipe, i n  which case the  normal stemming and p lugs a r e  used o u t s i d e  

t h e  p i p e  as w e l l  as a p p r o p r i a t e  mechanical c losures  w i t h i n  t h e  p ipe,  t o  a f f o r d  assurance o f  

containment. 

The stemming and p lugs  a r e  used as sea ls  a g a i n s t  

The p lugs  a l s o  can serve as p l a t f o r m s  t o  keep t h e  

A l l  downhole cables pass ing 

. 

For  t e s t s  detonated i n  tunnels ,  the  stemming m a t e r i a l  w i l l  normal ly  c o n s i s t  o f  rock matching 

g r o u t  (concrete)  emplaced c l o s e  t o  t h e  device, backed-up by vary ing  types, amounts, and 

combinations o f  g r o u t  and o t h e r  stemming m a t e r i a l s .  

h o r i z o n t a l  l i n e - o f - s i g h t  p i p e  w i t h i n  the  mined tunne l .  

mechanical c losures  b l o c k  t h e  p i p e  t o  p revent  gases f rom e n t e r i n g  t h e  open (unstemmed) 

Tunnel experiments g e n e r a l l y  i n c l u d e  a 

A f t e r  t h e  de tonat ion  occurs, a p p r o p r i a t e  
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FIGURE 111-2 INSERTION OF TEST DEVICE 

An event c a n i s t e r  being lowered downhole a t  Pahute Mesa. 
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1. General D e s c r i p t i o n  o f  Tes t ing  (Cont.) 

p o r t i o n s  o f  t h e  tunne l .  I n  a d d i t i o n ,  severa l  l a r g e  concrete and s t e e l  p lugs b lock  t h e  tunnel  

between t h e  experimental 'area and t h e  p o r t a l  (ent rance)  t o  a f f o r d  added p r o t e c t i o n  a g a i n s t  

t h e  p o s s i b i l i t y  o f  gas bypassing t h e  stemmed area. 

When a l l  i s  i n  readiness, t h e  t e s t  dev ice i s  f i r e d  by e l e c t r i c a l  s i g n a l s  sent  from a remote 

f i r i n g  l o c a t i o n  c a l l e d  t h e  Contro l  P o i n t  o r  Cp. 

data  a r e  t r a n s m i t t e d  by cables t o  t r a i l e r s  and i n s t r u m e n t a t i o n  s h e l t e r s  l o c a t e d  a t  t h e  sur face  

Dur ing and f o l l o w i n g  t h e  t e s t ,  d i a g n o s t i c  

o u t s i d e  t h e  area o f  p o s s i b l e  sur face  co l lapse.  

A f t e r  t h e  t e s t  has been f i r e d ,  t h e r e  a r e  o t h e r  engineer ing opera t ions  which may be conducted 

r e l a t i v e  t o  s p e c i f i c  t e s t s .  

r e q u i r e  a r e  descr ibed i n  Sec t ion  I11 A.3.e. 

Those opera t ions  and t h e  precaut ionary  procedures which they  

2 .  Areas Used (Land Use) 

Cur ren t ly ,  underground nuc lear  t e s t s  a t  t h e  Nevada Test  S i t e  a r e  be ing conducted i n  undis- 

tu rbed media ;n areas which have been u t i l i z e d  i n  the past .  

p r imary  users a r e  ass igned c o n t r o l  of c e r t a i n  t e s t i n g  areas and coord ina te  t h e  var ious  

a c t i v i t i e s  w i t h i n  t h e i r  boundaries (see F igure  111-3) 

As mentioned p r e v i o u s l y ,  t h e  

For  t e s t i n g  i n  FY 1978 and beyond, i t  i s  expected t h a t  these same areas i n  Yucca F l a t ,  R a i n i e r  

Mesa, and Pahute Mesa w i l l  con t inue t o  be u t i l i z e d  f o r  underground t e s t s  by t h e  l a b o r a t o r i e s  

and t h e  DoD. I n  a d d i t i o n ,  i t  i s  a n t i c i p a t e d  t h a t  t h e r e  may be requirements t o  u t i l i z e  o t h e r  

areas o f  t h e  NTS f o r  underground nuc lear  t e s t s .  

3. Normal Operations 

a. Tes t  Operations Review and Survey Panels 

. .. . 
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FIGURE 111-3 TESTING AREA DESIGNATIONS - NTS 

f .  
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1 I I .A .  UNDERGROUND NUCLEAR TESTING 

3. Normal Operations (Cont.) 

(1 )  The Containment Eva lua t ion  Panel 

Each proposed underground nuc lear  t e s t  w i l l  be thorough ly  reviewed by a 

Containment Eva lua t ion  Panel (CEP). 

ex tens ive  exper ience i n  nuc lear  t e s t i n g  and assoc ia ted  phenomenology. 

a s s i s t s  t h e  Manager, NV, i n  t he  review o f  proposed nuc lear  t e s t s  t o  ensure t h a t  

The CEP i s  composed o f  i n d i v i d u a l s  w i t h  

The CEP 

each containment design i s  one which w i l l  ( a )  p rov ide  reasonable assurance o f  

s a t i s f a c t o r y  containment o f  r a d i o a c t i v i t y , "  o r  ( b )  re lease r a d i o a c t i v i t y  o n l y  under 

c o n t r o l l e d  cond i t i ons  i n  compliance w i t h  a l l  t r e a t y  cons t ra in t s ,  and under h e a l t h  

and s a f e t y  gu ide l i nes  es tab l i shed  by the Admin i s t ra to r  o f  ERDA. 

Panel membership inc ludes  i n d i v i d u a l s  from the Los Alamos S c i e n t i f i c  Laboratory  

(LASL) , Lawrence Livermore Laboratory (LLL) , Defense Nuclear Agency DNA), U.S. 

Geological  Survey (USGS) , Sandia Labora tor ies  (SL), and independent consu l tan ts .  

The Panel examines each f a c t o r  which may c o n t r i b u t e  t o  unwanted escape o f  rad io -  

nuc l i des  t o  the atmosphere du r ing  o r  a f t e r  the  de tonat ion .  Such reviews cons ider  

i n  d e t a i l  t he  device y i e l d ,  depth of b u r i a l ,  geology, hydrology, medium c h a r a c t e r i s t i c s ,  

l o c a t i o n  of the  emplacement s i t e  ( i n c l u d i n g  the p r o x i m i t y  t o  and the  success o f  

p rev ious  t e s t  l o c a t i o n s )  , phenomenology, c losu re  methods, stemming design, and the 

d r i  11 i ng and c o n s t r u c t i o n  h i  s t o r y .  

Establ ishment  o f  t he  Containment Eva lua t ion  Panel evolved a f t e r  a breach o f  con ta in -  

ment f o r  t he  BANEBERRY event detonated on December 18, 1970, r e s u l t i n g  i n  the  

prompt vent ing  of about th ree  m i l l i o n  cur ies**  o f  r a d i o a c t i v i t y  i n t o  the  atmosphere. 

Because of t h i s  i nc iden t ,  a t e s t  moratorium was imposed. One r e s u l t  o f  the  i n tense  

i n v e s t i g a t i o n  which fo l l owed  was t h a t  the "Test Eva lua t ion  Panel", which had been 

charged w i t h  eva lua t i ng  the  adequacy o f  t e s t  s a f e t y  p repara t ion ,  was r e c o n s t i t u t e d  

as the Containment Eva lua t ion  Panel (CEP) .  

* S a t i s f a c t o r y  containment, as de f i ned  by the  Manager, NV, w i l l  r e s u l t  i n  no r a d i o a c t i v i t y  measurable 
o f f s i t e  by normal mon i to r i ng  equipment and no unan t i c ipa ted  re lease of r a d i o a c t i v i t y  ons i te .  

The es t imate  i s  co r rec ted  t o  12 hours a f t e r  t h e  event t ime. 
** 

. _ _  . . .. . . . . . . .. - . .. ._. ~. . . . . . .  ._ - . . . 
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3. Normal Operat ions (Cont.) 

Among t h e  changes made were t h e  assignments o f  a USGS r e p r e s e n t a t i v e  and consu l tan ts  

i n  underground phenomenology and hydro logy as permanent members o f  the  Panel. 

Increased emphasis was p laced upon t h e  phys i ca l  p r o p e r t i e s  o f  t h e  geologic  media; 

more conserva t i ve  emplacement depths were emphasized; ex tens i ve  emplacement s i t e  

i n v e s t i g a t i o n s  were r e q u i r e d  t o  assure s u i t a b i l i t y  o f  each t e s t  f o r  the  l o c a t i o n  

proposed f o r  t h a t  t e s t ;  changes were made i n  the  des ign and l o c a t i o n  of containment 

mechanisms, such as epoxy p lugs and cab le  gas blocks;  and more ex tens i ve  e v a l u a t i o n  

procedures were i n s t i t u t e d .  

It i s  the func t i on  of  t h e  CEP t o  undertake t h i s  comprehensive and thorough rev iew 

r e q u i r e d  by ERDA before approval can be g iven t o  proceed w i t h  t h e  t e s t .  A f t e r  

rev iew ing  and eva lua t i ng  the  t e s t  design, each member o f  t h e  CEP prov ides a statement 

on t h e  adequacy o f  the  containment design. These statements a re  n o t  made f o r  p u b l i c  

record,  because they normal ly  c o n s i s t  o f  c l a s s i f i e d  i n fo rma t ion .  

t h e  panel then sumnarizes t h e  views o f  the  panel and makes a recomnendation t o  t h e  

Manager, NV, r e l a t i v e  t o  proceeding w i t h  h i s  request  f o r  de tona t ion  a u t h o r i t y  from 

t h e  D i v i s i o n  of M i l i t a r y  App l i ca t i on ,  ERDA/HQS, t o  conduct t h e  t e s t  as designed. 

Af ter  the  event ,  the  CEP reviews the  e f fec t iveness  o f  the  containment design. 

The chairman of 

Since the  advent of t h e  CEP, w i t h  i t s  heightened a t t e n t i o n  t o  t e s t  containment, the  

nuc lear  t e s t i n g  program has mainta ined a s a t i s f a c t o r y  r e c o r d  f o r  c o n t a i n i n g  r a d i o a c t i v i t y  

underground bo th  du r ing  and f o l l o w i n g  

vent ings s ince  BANEB has been one re lease.  Dur ing t h e  

l e a r  explosions. There have been no dynamic 
- . ..C 

24, 1971, about 6,800 c u r i e s *  o f  r a d i o a c t i v e  

ed t o  t h e  atmosphere. Th is  re lease  was detected i n  

t h e  atmosphere o f f s i t e  by  ve ry  s e n s i t i v e  a i r b o r n e  m o n i t o r i n g  systems b u t  was 

undetected o f f s i t e  by ground m o n i t o r i n g  systems. 

* 
The 6,800 c u r i e  es t ima te  i s  co r rec ted  t o  12 hours a f t e r  event t ime. 
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3. Normal Operations (Cont. ) 

( 2 )  The Nuclear Exp los ive  Safe ty  Study and Survey Group 

P r i o r  t o  any a c t i v i t y  i n v o l v i n g  a nuc lear  exp los ive ,  a s 
. .  

udy o f  t h e  p r  posed opera- 

t i o n  i s  conducted i n  accordance w i t h  ERDAM 0560 (Reference 83 ) .  

Sa fe ty  Study and Survey Group, as c o n s t i t u t e d  f o r  t h a t  event, r e p o r t s  t o  t h e  Manager, 

The Nuclear Exp los ive  

NV, f o r  nuc lear  e x p l o s i v e  opera t ions  a t  t h e  NTS. 

from the  Energy Research and Development Admin is t ra t ion ,  Albuquerque, New Mexico 

(ERDA/AL); Energy Research and Development Admin is t ra t ion ,  Oakland, C a l i f o r n i a  

(ERDA/SAN); Los Alamos S c i e n t i f i c  Laboratory  (LASL); Lawrence Livermore Laboratory  

(LLL); Sandia Labora tor ies  (SL) ;  and is c h a i r e d  by a r e p r e s e n t a t i v e  from t h e  ERDA/NV 

Th is  group inc ludes  personnel 

Th is  des ignated group conducts d e t a i l e d  s a f e t y  analyses o f  a1 1 proposed opera t ions  

i n v o l v i n g  nuc lear  exp los ives  p r i o r  t o  the beginning of any opera t ion .  These opera- 

t i o n s  are:  assembly, t r a n s p o r t a t i o n ,  i n s e r t i o n ,  emplacement, arming, and f i r i n g .  

The group prepares a r e p o r t  which may c o n t a i n  s a f e t y  r u l e s  o r  recommendations 

p e r t i n e n t  t o  t h e  s p e c i f i c  o p e r a t i o n  under s tudy.  These r u l e s  o r  recommendations 

a r e  based on f i n d i n g s  r e s u l t i n g  f rom t h e i r  s a f e t y  analyses and f rom t h e  phys ica l  

i n s p e c t i o n  o f  t h e  f a c i l i t i e s  and equipment t o  be used, The r e p o r t  from t h i s  group 

i s  rev iewed f o r  approval by the  Manager, NV. Any recommendations conta ined i n  t h e  

r e p o r t  a r e  reso lved p r i o r  t o  t h e  s t a r t  o f  any associated nuc lear  exp los ive  opera- 

t i o n s ,  and t h e  ERDA Headquarters o r g a n i z a t i o n  i s  so advised. 

% .  

(3 )  The Test  C o n t r o l l e r  and Advisory Panel 
I _  

.i 

The Tes t  C o n t r o l l e r ,  and ERDA/NV r e p r e s e n t a t i v e  des ignated by t h e  Manager, NV, 

assumes o p e r a t i o n a l  c o n t r o l  of the  Nevada Test  S i t e  and t h e  Nevada Test  S i t e  Organi- 

z a t i o n  ( t h e  e n t i t y  o f  Nevada Operations O f f i c e  t h a t  supports t e s t  opera t ions)  f o r  

a s p e c i f i c a l l y  assigned t e s t  d u r i n g  the  t e s t  execut ion per iod .  The T e s t  C o n t r o l l e r  

assures t h a t  t h e  t e s t  i s  conducted i n  compliance w i t h  t h e  ERDA d i r e c t i v e s ,  

i n s t r u c t i o n s ,  publ ished p o l i c y ,  containment p lans , and a p p l i c a b l e  i n t e r n a t i o n a l  

t e s t  t r e a t i e s .  An Advisory Panel is  assembled t o  a s s i s t  t h e  T e s t  C o n t r o l l e r  i n  

m a t t e r s  p e r t a i n i n g  t o  ons i  t e  and o f f s i t e  s a f e t y  associated w i t h  the  t e s t .  

._.I......_ ... . _ ~ _  . .  - _ _ _  - . . .. . . . . . . . . . ~~. -. .- . . 
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The Advisory Panel i s  cha i red  by a S c i e n t i f i c  Advisor  from the  sponsoring 

l abo ra to ry ,  who i s  f a m i l i a r  w i t h  the  techn ica l  and s c i e n t i f i c  aspects o f  the  t e s t .  

Members of the  Panel have combined exper t i se  i n  the f i e l d  o f  underground t e s t i n g  

phenomenology, meteorology, r a d i a t i o n ,  b i o l o g i c a l  e f f e c t s ,  and o the r  sub jec ts  

i n f l u e n c i n g  the  safety of a s p e c i f i c  a c t i v i t y .  

The Test C o n t r o l l e r  and Advisory Panel meet several  t imes i n  advance o f  a scheduled 

t e s t  t o  review prepara t ions  and developing s i t u a t i o n s .  

u n t i l  t e s t  complet ion.  

a r e  he ld  regard ing  (a )  containment design and a s - b u i l t  d e t a i l s ,  ( b )  exper imental  

systems, and ( c )  t e s t  readiness ( techn ica l  , weather, ope ra t i ona l  , and sa fe ty  

p repara t i ons ) .  

r a d i o a c t i v e  m a t e r i a l  as a r e s u l t  o f  the t e s t  and the  consequences o f  o f f s i t e  ground 

mot ion e f f e c t s  upon mines, b u i l d i n g s ,  and new cons t ruc t i on .  A f t e r  complet ion of 

these reviews, the Advisory Panel de l i be ra tes  and through the  S c i e n t i f i c  Advisor  

provides a formal recommendation t o  the Test C o n t r o l l e r  e i t h e r  t o  proceed on 

schedule o r  de lay u n t i l  appropr ia te  readiness i s  achieved. 

Such reviews are  conducted 

S p e c i f i c a l l y ,  on the day be fore  a t e s t ,  separate b r i e f i n g s  

The Panel reviews the consequences o f  an acc iden ta l  re lease o f  

On the scheduled t e s t  day, t.he da ta  presented a t  the  previous readiness b r i e f i n g s  

a r e  reexamined and the  Advisory Panel aga in  d e l i b e r a t e s  and recommends ac t i ons  through 

the Panel Chairman ( S c i e n t i f i c  Adv iso r ) .  

the  Advisory Panel and the l e s t  Con t ro l l e r ,  the Test C o n t r o l l e r  g ran ts  the Test 

Group D i rec to r ,  assigned by the  sponsor ing l abo ra to ry ,  permiss ion t o  arm the device.  

The Test Con t ro l l e r ,  Adv isory Panel, and t h e i r  suppor t ing  s t a f f  con t inue t o  mon i to r  

I f  the  t e s t  readiness i s  s a t i s f a c t o r y  t o  

weather and readiness developments throughout  the execut ion  o f  the  t e s t  and beyond. 

Postdetonat ion observat ions are  cont inued t o  assure t h a t  the  t e s t  e f f e c t s  a r e  as 

p red ic ted  o r  u n t i l  the Test C o n t r o l l e r  and Panel b e l i e v e  t h a t  workers can sa fe l y  

r e t u r n  t o  normal work areas and tasks.  
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( 4 )  Other Panels 

Occasional ly ,  p o t e n t i a l  problems a r i s e  which r e q u i r e  s p e c i a l i s t s  wi th  d i s c i p l i n e s  

o t h e r  than those represented by members o f  the  panels  descr ibed above. 

cases, a detached judgment i s  sought f rom knowledgeable i n d i v i d u a l s  who a r e  

independent from ERDA. NV c a l l s  together  a panel o f  consu l tan ts  f o r  t h i s  purpose 

u t i l i z i n g  recognized a u t h o r i t i e s  i n  such s p e c i a l t i e s  as geophysics, seismology, 

I n  o t h e r  

hydrology, geology, s t r u c t u r a l  engineer ing,  s o i l  and r o c k  mechanics, and 

rad iob io logy ,  as a p p r o p r i a t e  t o  the  s p e c i f i c  problem a t  hand. Most o f  t h e  

s c i e n t i s t s  used as consu l tan ts  were recommended by the  N a t i o n a l  Academy of 

Sciences. A d d i t i o n a l  s c i e n t i s t s  and t e c h n i c a l  exper ts  a c t i n g  as consu l tan ts  can 

be obtained, i f  needed. 

A good example o f  how such s p e c i a l i s t s  have been used i n  the  past ,  and may be 

needed i n  t h e  f u t u r e ,  i s  t h e i r  e v a l u a t i o n  o f  the  a d v i s a b i l i t y  o f  de tonat ing  

a proposed nuc lear  dev ice i n  the  Paleozoic  rocks which u n d e r l i e  t h e  t e s t i n g  areas, 

p a r t i c u l a r l y  i f  t h e  proposed event i s  t o  take  p lace  i n  the  p r o x i m i t y  o f  t h e  water  

tab le .  The c o n s u l t a n t  panel, a f t e r  rev iewing  a l l  p e r t i n e n t  data a v a i l a b l e  t o  

determine the  l i k e l i h o o d  of contaminat ing the  Paleozoic  carbonate a q u i f e r ,  makes 

recommendations e i t h e r  as t o  p recaut ions  which should be taken, o r  as t o  

a d d i t i o n a l  geo log ic  and h y d r o l o g i c  i n f o r m a t i o n  which should be ob ta ined i n  o rder  

f o r  them t o  make a sound judgment. Any such s p e c i a l  panel op in ions  or 

recommendations a r e  inc luded i n  t h e  containment and s a f e t y  cons idera t ions  

regard ing  s p e c i f i c  t e s t s .  

( 5 )  Safe ty  Appra isa ls  

ERDA r e q u i r e s  p e r i o d i c  a p p r a i s a l s  o f  c e r t a i n  key areas r e l a t e d  t o  safety  of 

opera t ions  a t  t h e  Nevada Tes t  S i t e .  

h e a l t h  p r o t e c t i o n ,  i n d u s t r i a l  s a f e t y  and f i r e  p r o t e c t i o n ,  occupat ional  medicine, 

Examples o f  these a r e  management overview, 
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environmental p ro tec t i on ,  emergency preparedness, and nuc lear  exp los ives  safety.  

There are  a l s o  i n t e r i m  v i s i t s  between formal appra isa ls .  

per fo rming  these appra i sa l s  a re  o r g a n i z a t i o n a l l y  separate from those who conduct 

opera t ions  a t  NTS. 

Members of the  group 

F ind ings  and recommendations are  presented t o  the Manager, NV 

b. Approval A u t h o r i t i e s  

There a r e  four bas i c  au tho r i za t i ons  l ead ing  t o  the  execut ion  o f  nuc lear  experiments 

a t  t he  NTS. 

Move, Emplace, and Stem; and Permission t o  F i r e .  

They a re  Programmat'ic Au tho r i t y ;  Detonat ion Au tho r i t y ;  A u t h o r i t y  t o  

(1) Programmatic A u t h o r i t y  

The proposed nuc lear  t e s t  ser ies ,  submit ted by the  Admin i s t ra to r  of ERDA, i s  

reviewed by an interagency group under the  Nat iona l  Secur i t y  Counci l .  

President,  a c t i n g  on the group 's  adv ice  and recommendations, g ran ts  programmatic 

authority for on underground nuc lear  t e s t i n g  s e r i e s  f o r  a g iven f i s c a l  year.  

The 

Fur ther ,  s p e c i f i c  p r e s i d e n t i a l  approval i s  r e q u i r e d  on a s i x  months' bas is  for  each 

t e s t  i d e n t i f i e d ' b y  name w i t h i n  t h a t  serie's t o  be ;conducted du r ing  t h a t  semiannual 

i n t e r v a l .  

of ERDA and delegated t o  the  Ass i s tan t  Admin i s t ra to r  f o r  Nat iona l  Secur i t y .  

Programmatic a u t h o r i t y  i s  granted by * t h e  Pres ident  t o  the  Admin i s t ra to r  

( 2 )  Detonat ion A u t h o r i t y  

Before de tonat ion  a u t h o r i t y  lis granted, each planned t e s t  i s  ex tens i ve l y  

reviewed and evaluated by the CEP,'Which advises the  Manager, NV, on the  

containment aspects o f  the  t e s t .  

and i f  he deems i t  appropr ia te ,  submits a request t o  ERDA Headquarters f o r  

de tonat ion  a u t h o r i t y .  

The Manager, NV, f u r t h e r  evaluates the  t e s t  
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A u t h o r i t y  t o  detonate i s  p rov ided from ERDA Headquarters t o  the Manager, NV, by 

the  D i rec to r ,  D i v i s i o n  o f  M i l i t a r y  App l i cz t i on ,  w i t h  the concurrence o f  the  

Ass i s tan t  Admin i s t ra to r  f o r  Nat iona l  Secur i t y .  

(3) A u t h o r i t y  t o  Move, Emplace, and S t e m  

Th is  a u t h o r i t y  i s  granted by the Manager, NV, t o  the  Test Group D i r e c t o r  o f  the  

sponsoring l abo ra to ry  f i e l d i n g  the  t e s t .  I n  reques t ing  such approval , the Tes t  

Group D i r e c t o r  determines and assures t h a t  recommendations from the  CEP and from 

the  Nuclear Explosive Safety Study and Survey Group have been o r  w i l l  be complied 

wi th.  Normally, bo th  programmatic and de tonat ion  a u t h o r i t i e s  w i l l  have been 

rece ived before the  Manager, NV, w i l l  approve the  Test Group D i r e c t o r ' s  request 

f o r  moving and emplacing the  device, and stemming the ho le .  

(4) Permission t o  F i r e  

The Test C o n t r o l l e r  a t  the  NTS, having been delegated de tonat ion  a u t h o r i t y  from 

the  Manager, NV, and having been s a t i s f i e d  t h a t  a l l  cond i t i ons  a re  sa fe  f o r  

execut ion  as recommended by h i s  Advisory Panel, issues permiss ion t o  f i r e  t o  

the  l abo ra to ry  Test Group D i rec to r ,  who i n i t i a t e s  the  f i n a l  countdown lead ing  

t o  de tonat ion .  

c. Safe ty  Precaut ions 

(1 ) Rad ia t ion  Guide1 ines  

A l l  underground nuc lear  t e s t s  a r e  designed fo r  containment t o  assure t h a t  t he  

p r o b a b i l i t y  o f  any re lease o f  r a d i o a c t i v e  e f f l u e n t  i s  minimized. 

acc idents  a r e  always a p o s s i b i l i t y ,  t he  r a d i a t i o n  gu ide l i nes  approved by ERDA f o r  

p lann ing  nuc lear  t e s t  de tonat ions  a re  pred ica ted  on the p o s t u l a t i o n  t h a t  a vent ing  

However, s ince  

. . , , . . . .. . . . .. . .. . - .. . - . . . . . . . . .  
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cou ld  occur and the re fo re  r e q u i r e  p r e d i c t i o n s  t o  be made f o r  t he  maximum p o t e n t i a l  

exposure from each t e s t  us ing  the  most app rop r ia te  hypo the t i ca l  ven t i ng  model. 

the "as low as p r a c t i c a b l e "  concept f o r  opera t ions  i n v o l v i n g  p o t e n t i a l  r a d i a t i o n  

exposure i s  governing, b u t  as a sa fe ty  p recaut ion  the  acc ident  model i s  pos tu la ted  

as a l i m i t i n g  fac to r .  

the  Standards f o r  Rad ia t ion  Pro tec t ion ,  ERDAM 0524, a re  th ree  rem f o r  each quar te r  

of a year, o r  f i v e  rem per year, whole-body ex terna l  exposure. I f  the  p r e d i c t i o n s  

i n d i c a t e  t h a t  these exposures migh t  be exceeded, e i t h e r  the t e s t  w i l l  be delayed o r  

a d d i t i o n a l  precaut ions w i l l  Ibe taken t o  see t h a t  these gu ide l i nes  a re  n o t  exceeded. 

Thus, 

The occupat ional  gu ide l i nes  f o r  o n s i t e  workers as s p e c i f i e d  i n  

Cer ta in  p a r t s  o f  the  body may exceed these gu ide l i nes  (e.g., the  g u i d e l i n e  f o r  the  

hands and fee t  i s  75 rem per  year; the thy ro id ,  15 rem per yea r ) .  

gu ide l i nes  vary w i t h  the  i n t e r n a l  body organ. 

I n t e r n a l  exposure 

Every e f f o r t  i s  made a t  the  NTS t o  keep occupat ional  exposures t o  as low as p r a c t i -  

cable.  

g rea te r  than t o u r  rem t o t a l  exposure f o r  any year .  

badged on the  NTS, 98.7 p e r c e n t  had z e r o  exposure,  and  of  t h e  rema in ing ,  t h e r e  was 

no exposure g rea te r  than one rem. 

I n  the  pas t  f i v e  years, no one a t  t he  NTS has had an exposure t o  r a d i a t i o n  

I n  1976, o f  the  16,827 people 

The gu ide l i nes  f o r  o f f s i t e  popu la t ions  f o r  t e s t s  a t  t he  Nevada Test S i t e  r e q u i r e  

cons ide ra t i on  o f  the event day weather cond i t i ons  and s e l e c t i o n  o f  the  most 

appropr ia te  model f o r  t h a t  s p e c i f i c  event t o  es t imate  the  o f f s i t e  exposures t h a t  

cou ld  r e s u l t  from the  most probable vent ing .  Should such est imates i n d i c a t e  t h a t  

t h e r e  a re  o f f s j t e  popu la t ions  i n  areas where the  p red ic ted  whole body dose would 

exceed 0.170 rem ,perk year  and where p reven t i ve  ac t i ons  t o  reduce whole body doses 

a re  n o t  f eas ib le ,  t he  event s h a l l  be postponed u n t i l  more favo rab le  cond i t i ons  

p r e v a i l .  I n  add i t i on ,  events may on ly  proceed where remedial ac t i ons  aga ins t  

uptake o f  rad ionuc l i des  i n  the  food cha in  a re  p r a c t i c a b l e  and/or i n d i c a t i o n s  a re  
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tha t  average thyroid doses* t o  the population will  not exceed 0.5 rem per year 

(Reference 84 ) . 

In those areas where trained rad-safe monitors a r e  avai lable ,  where communications 

a r e  effect ive,  where people can be expected to  comply w i t h  recommended remedial 

act ions,  and where remedial actions against  uptake of radionuclides i n  the food 

chain a r e  practicable,  events may proceed where indications a r e  t h a t  indiyiduals i n  

those areas would not receive whole body and thyroid doses i n  excess of 0.5 rem 

per year and 1.5 rem per year, respectively.  

Should there be any release of radioactive material which may move o f f s i t e ,  a i r c r a f t  

and ground radiation monitoring systems, along w i t h  o f f s i t e  ground monitoring systems 

which a re  always operated, will be employed along w i t h  detai led meteorological data 

t o  predict  radioactive cloud t ra jec tor ies  and potential  exposure ra tes  a t  downwind 

locations.  

observations, e f f o r t  will be made to  keep to ta l  dose commitments from both internal 

and external emitters t o  the lowest practicable levels .  Remedial actions which a re  

compatible w i t h  both a coordinated emergency action plan and the basic philosophy 

of the FRC Radiation Protection Guidance of July 16, 1964, and May 17, 1965, will  

be employed t o  this end. 

Based upon these predictions and subsequent radiological monitoring 

( 2 )  Meteorological and Radiation Predictions 

Weather and radiation predictions a r e  performed f o r  N V  by the National Oceanic and 

Atomspheric Administration's Weather Service Nuclear Support Office, Las Vegas, 

(NOAA/WSNSO-LV). 

Advisory Panel and provides up-to-date information on these predictions.  

A representative of NOAA/WSNSO-LV si ts .  on the Test Control ler ' s  

* 
See paragraph 5.4, FRC Report No. 1 ,  f o r  discussion on the concept o f  average dose t o  a 
sui table  sample of the exposed population. 

. .. .. . - . . - - . . ... . .. , - . . -. . .. .. . . . .  . . .- . .  . .  . .  . . 
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For an  underground nuclear detonation a t  a depth of burial determined appropriate 

for  containment, the probabili ty tha t  a s ignif icant  amount of radioact ivi ty  will 

escape into the atmosphere i s  small. 

poss ib i l i ty  of an accidental release of radioact ivi ty  i s  always taken into considera- 

t ion in planning and conducting an underground nuclear event. 

include the preshot prediction of the downwind geographical area t h a t  would be 

affected and an estimate of the maximum radiation exposures which might possibly 

occur as  a r e su l t  of an unexpected release of radioact ivi ty  t o  the atmosphere. 

any nuclear detonation i s  conducted, there must be assurance tha t  the people in the 

predicted downwind sector will not be exposed to  radiation exceeding the guidelines 

approved for underground nuclear tes t ing operation. Assuming t h i s  maximum exposure, 

the t e s t  will not be conducted i f  the guidelines enumerated above might be exceeded. 

The effectiveness of containment design and evaluation i s  ref lected i n  the f ac t  

t ha t  no underground t e s t  a t  the NTS (designed fo r  containment) has resulted i n  

an exposure t o  o f f s i t e  residents which exceeded the established guides. 

Meteorological and radiation prediction methodology i s  explained in more de ta i l  

in Section III.A.3.d. of t h i s  statement. 

Nevertheless, in the in t e re s t  of sa fe ty ,  the 

Such precautions 

Before 

(3)  Onsite Controls 

The Test Controller i n s t i t u t e s  controls during the operational period t o  assure 

tha t  only those individuals necessary t o  the completion and safe  conduct of the 

t e s t  a re  a1 lowed to  remain w i t h i n  the designated "closed" or "control led" areas.  

The closed area i s  usually defined as tha t  portion of the forward area nor th  of the 

CP surrounding the t e s t  surface ground zero (SGZ) which will be closed a t  shot time 

t o  a l l  personnel except tho!je assigned t o  occupy manned s ta t ions .  

NTS south o f  the CP and portions of the Nellis  Air Force Range are  designated as  

the controlled area and a c t  as a buffer zone between the closed and uncontrolled areas .  

An area of the 

A limited number of manned istations within the closed area will usually be 

established for  operations which require continuous at tent ion.  The personnel 
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a t  these locations will be equipped with two d i f fe ren t  means of communications, plus 

primary and backup transportation. 

s ta t ions ,  two NTS securi ty  inspectors and a qualified radiation safety monitor with 

monitoring equipment and radiation protection gear will a lso be a t  each o f  these 

s ta t ions.  All personnel will be briefed on emergency procedures and on the use of 

evacuation routes.  Evacuation dry runs will be practiced. 

In addition t o  the personnel operating manned 

The majority of tes t - re la ted  personnel will continue from the CP within the controlled 

area and i n  case of an  inadvertent release of radioact ivi ty  or  other emergency, 

w i l l  e i t he r  take cover a t  established she l te rs  o r  evacuate t h e  area i f  necessary. 

%&q:,p t 

The event operations and securi ty  plans approved by the ERDA Test Controller a re  “w - I ’  

dist r ibuted t o  a l l  par t ic ipat ing organizations. These plans include a schedule 

which specif ies  when cer ta in  areas a re  t o  be clear  of personnel. Before each nuclear 

t e s t ,  the guard force has the task of clearing the closed and controlled areas of 

a l l  b u t  authorized t e s t  personnel. 

l ishing a muster system as the areas a re  being cleared. This system provides a 

means of accounting fo r  the personnel authorized t o  remain within the closed area.  

Temporary roadblocks and barricades a re  u t i l i zed  by the guard force t o  f a c i l i t a t e  

the t e s t  area controls.  

monitored by the securi ty  control center th rough  use of alarm systems and/or 

c losed-circui t  te levis ion.  A helicopter a i r  response team of armed guards i s  in 

standby s ta tus  t o  respond to  any securi ty  i r regular i ty  monitored in the closed areas.  

.. . 
The guard force supports t h i s  e f fo r t  by estab-‘.. 

Security in te res t s  within the evacuated t e s t  areas a re  

(4)  Offs i te  Controls 

(a )  Ground Surveillance 

The Environmental Protection Agency’s Environmental Monitoring and Suppor t  

Laboratory, Las Vegas, (EPA/EMSL-LV) conducts the pub1 i c  safety program for  

ERDA/NV. A representative,  experienced in nuclear tes t ing ,  s i t s  on the Test 

_~.. . . . . .. . . , .. , .  . . . . .. . .. - 
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I C o n t r o l l e r ' s  Advisory Panel. 

i n i t i a l l y  f i e l d  approx imate ly  12 t o  24 mob i le  mon i to rs  f o r  each nuc lear  t e s t  a t  t h e  

NTS. 

s h o r t  n o t i c e .  

Depending upon t h e  expected dev ice  y i e l d ,  EPA w i l l  

Other monitolrs may be on standby a t  the  EMSL-LV o r  can be made a v a i l a b l e  on 

On t h e  day p r i o r  t io each t e s t ,  EPA mon i to rs  check a l l  roads and p o s s i b l y  i n h a b i t e d  

l o c a t i o n s  i n  the  near o f f s i t e  areas p r e d i c t e d  t o  be downwind f rom ground zero. 

Dur ing per iods  o f  spec ia l  b i g  horn sheep hunts conducted i n  areas immediate ly  e a s t  

o f  the  NTS, by the  Nevada F i s h  and Game Department, in fo rmat ion  concerning the  

approximate l o c a t i o n s  and numbers o f  hunters  i s  ob ta ined f rom t h e  Department 

o f f i c i a l s .  

conf idence t h a t  the  l o c a t i o n s  o f  people a t  o r  s h o r t l y  a f t e r  event t ime a r e  known. 

From t h i s ,  a s a f e t y  p l a n  i s  e s t a b l i s h e d  which c a r r i e s  w i t h  i t  reasonable 

For  t e s t s  which w i l l  produce a l e v e l  o f  ground mot ion  expected t o  be f e l t  a t  a 

range o f  80 km (50 m i l e s )  from the NTS boundaries, a l l  operators  of a c t i v e  mines 

a r e  adv ised by EPA mon i to rs  o f  the s t a t u s  o f  the t e s t  so t h a t  workers may be 

brought  t o  t h e  sur face  a t  t h e  d i s c r e t i o n  o f  the  operators .  For  those t e s t s  where 

t h e  ground mot ion w i l l  be s t r o n g l y  f e l t ,  the  Test  C o n t r o l l e r  may request  EPA mon i to rs  

t o  ar range f o r  evacuat ion o f  the  mines. I n  a d d i t i o n ,  d u r i n g  per iods  o f  heavy snow 

cover  i n  the  Spr ing  Mountain Range south  o f  t h e  NTS, U.S. Fores t  S e r v i c e  o f f i c i a l s  

a r e  contacted by EMSL-LV mon i to rs  t o  determine i f  avalanche c o n d i t i o n s  e x i s t  and if 

s p e c i a l  s a f e t y  precaut ions a r e  necessary i n  those areas. 

f o r  f i r i n g  a t  Pahute.Mesa, one b u i l d i n g ,  the Exchange Club i n  Beat ty ,  Nevada, i s  

c l e a r e d  o f  occupants j u s t  p r i o r  t o  event t ime. 

For  l a r g e r  t e s t s  scheduled 

J . 
The d ispatched mob i le  m o n i t o r s  a r e - t r a i n e d  and equipped t o  make measurements o f  

exposure ' ra tes and t o  c o l l  

l a b o r a t o r y  ana lys is .  

personnel a t  t h e  ICP through a r a d i o  network t h a t  prov ides n e a r l y  100 percent  

coverage over  southern Nevada and ad jacent  p o r t i o n s  o f  Utah, Arizona, and C a l i f o r n i a .  

amples o f  a v a r i e t y  o f  environmental media f o r  

The a c t i v i t i e s  o f  the  mob i le  mon i to rs  a r e  coord ina ted  by EPA 
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Each monitor is equipped with two portable gamma exposure rate recorders. The 

exposure rate recorders cover the range of 0.004 to 40 milliroentgens per hour 

(mR/h). The monitors also carry portable, battery-operated air samplers which 

collect particulate radioactivity on a primary filter and gaseous radioiodines 

on a secondary activated charcoal filter. 

radionuclides is about 5 picocuries per cubic meter (pCi/m ) .  

equipment is intended for use in case a massive radioactivity release should 

occur. 

The detection limit for individual 
3 This supplemental 

This has never happened and it is not envisioned as a realistic 

possibility; however, if a release should occur, the mobile monitors would be 

directed by radio where to position themselves. 

for positioning the monitors in, this fashion; hence, there would be no point in 

prepositioning the recorders air samplers or in operating that equipment during 

every event. The recorders and air samplers can be set up along the trajectory 

"hot line" or at populated locations not covered bv routine stations. 

actual use, air samples can be sent for analysis after the completion of a 

sample collection operation. 

There would be ample time 

In 

Each mon tor is also provided with 10 thermoluminescent dosimeters (TLDs) for 

issuance to offsite residents so that actual personnel exposures can be 

measured rather than extrapolated from exposure rate measurements. One 

monitor is provided with 100 TLDs which can be used, in the event o f  a radio- 

active release from a prompt (dynamic) venting, to establish a series of 

stations across the predicted trajectory path, for exposure profile documentation. 

Having established temporary stations with the gamma exposure rate recorders 

and portable air samplers, the monitors are free ,to collect background samples 

of water, milk, and vegetation, and to make exposure rate measurements if 

required. The variety o f  portable survey meters carried by the monitors 

permits exposure rate measurements from background to 50 roentgens per 

hour (R/h). 
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A mobile road scanner vehicle can be p u t  in to  operation i f  necessary. 

vehicle,  equipped with an NaIUa)  crystal  detector coupled t o  an  odometer- 

driven recorder, rapidly produces a data plot of f a l lou t  patterns.  Depending 

on the circumstances, one mobile road scanner may range o u t  t o  1,500 km (900 

miles) or  more from the NTS. 

background recorder charts collected a long  the same roads and on f i l e  a t  the 

EMSL-LV, radiation level measurement increases on the order of 1 p R / h r  can be 

documented. 

an estimate o f  exposure ra te .  

This 

By comparing the recorder charts obtained t o  

The system i s  not  precisely cal ibrated,  b u t  i t  can be used t o  give 

The EPA mobile equipment and monitoring teams deployed prior t o  a planned event 

augment the permanent environmental monitoring networks which have been 

developed in the past. 

standby Air Surveillance Network s ta t ions located in 21 western s t a t e s  (west 

of the Mississ ippi) .  

radioactive material ,  the EPA could ac t iva te  by telephone those parts of the 

a i r  survei 1 lance network appropriately located t o  measure and track the release.  

Each o f  these i s  equipped with a primary a i r  f i l t e r i n g  device f o r  c o l l e c t i n g  

For example, there a re  a t  present 48 act ive and 73 

In the event tha t  an underground t e s t  should release 

par t iculate  debris and a secondary activated charcoal f i l t e r  for  col lect ing 

gaseous effluents.  

gamma exposure rate recorders. 

in the Noble Gas and Tritium Network t o  provide measurements of the airborne 

concentrations of krypton, xenon, and -tri t ium radioisotopes. 

.fixed locations i,n ,the Dosimetry .Network surrounding the NTS which a re  monitored 

continuously with thermoluminescent dosimeters (TLDs) in addition to  25 volunteers 

from the local c i t izen  

Network consists of 23. routine sampling locations.  For more complete information 

about these sampling networks, see Reference 15. Any of the various s ta t ions  

described above a t  appropriate locations would be activated by EPA upon verbal 

request from the Test Controller following a venting. 

Thirty of these, near the NTS, a re  a l so  equipped with 

There a re  seven o f f s i t e  and four onsi te  s ta t ions  

There are  70 

who .Routinely. wear TLDs. ‘The Mil k’Surveil lance 
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Data from a l l  of these networks and from the mobiie monitors can be used t o  

provide a record of exposure ra tes  and can be integrated t o  obtain total  

exposures i f  necessary. In the future  i t  can be expected t h a t  similar systems 

and networks will be operating in c lose coordination w i t h  the ac t iv i ty  a t  NTS. 

(b) Aerial Surveillance 

Aerial tracking and sampling by EPA of releases of radioact ivi ty  from nuclear 

testing a t  the NTS serve two functions,  with somewhat overlapping requirements. 

The more important o f  the two i s  t o  provide t h e  e a r l i e s t  possible estimate o f  

radiological impact on the o f f s i t e  population and to  a s s i s t  in determination of 

the probable t ra jectory so t h a t  precautionary measures can be taken i f  

necessary. 

f o r  estimation of the release inventory, 

The second function i s  t o  make cloud measurements and obtain samples 

primarily f o r  the use of the tes t ing  

laboratories for  ref ining t h e i r  understanding of venting phenomenology. 

For each underground t e s t ,  EPA a i r c r a f t  will be airborne near ground zero a t  

event time f o r  use as  needed to  track and sample a radioactive cloud and t o  

provide airborne confirmation of predicted weather conditions. 

d .  Meteorological Methods 

Q 

I 

The f a t e  of radioactive material which may be accidentally released from the s i t e  o f  

an underground nuclear detonation depends to  a large extent on atmospheric conditions. 

Should a radioactive cloud be formed, the h e i g h t  to  which i t  ascends i s  important 

t o  the estimation of possible radiat ion exposures. Cloud height i s  determined in 

par t  by the ver t ical  d i s t r ibu t ion  of temperature in the atmosphere. 

cloud r i s e  estimates depend on the prediction of the atmospheric temperature s t ructure .  

A mathematical procedure developed to  preduct cloud r i s e ,  i n  conjunction w i t h  empirical 

data from past  accidental ventings of underground nuclear detonations , has been found 

Consequently, 

. . " , /  . " , _  . . . .  .~ - -  
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useful for  estimating potential cloud heights. In the event of the formation of a 

radioactive cloud, the geographic area over which radioactive par t ic les  would be 

deposited i s  par t ly  determined by the wind speeds and direct ions within the cloud layer .  

This downwind area,  projected in the basis of predicted winds, i s  cal led the " fa l lou t  

sector ."  Accurate wind forecasts  a re  essent ia l  t o  the calculation of potential 

exposure levels in the downwind areas possibly affected.  

The amount of radioact ivi ty  (created by a given nuclear detonation i s  required input fo r  

radiation exposure estimates.  The to ta l  radioact ivi ty  result ing from a nuclear 

detonation depends on the device design and on the emplacement methods and medium. The 

f i ss ion  y ie ld ,  and the induced radioact ivi ty ,  in the case of a thermonuclear device, i s  

required for  external gamma exposure calculations.  

the ac t iv i ty  i s  important when large quant i t ies  of induced a c t i v i t i e s  are  produced which 

can considerably a l t e r  the decay charac te r i s t ics  of the composite of gamma-emitting 

radionuclides. 

by the nuclear detonation i s  provided by the nuclear laboratory conducting the experiment. 

A knowledge of the composition of 

Information o n  the amount and composition of ac t iv i ty  to  be produced 

For each nuclear detonation, the laboratory conducting the experiment provides b o t h  a 

design yield and a maximum credible y ie ld .  A source term based upon the maximum 

credible yield i s  routinely used in radiation exposure estimates. 

ac t iv i ty  produced by a nuclear detonation, when mu1 t ip l i ed  by an appropriate f a l lou t  

f rac t ion ,  determines the sou term used in , radioact ive f a l lou t  exposure estimates. 

Fa1 lout f ract ions assumed for underground nuclear detonations are  based on past 

experience with various types of device emplacement configurations and containment 

charac te r i s t ics .  For example, u s can be made of the fract ion of the 

to ta l  ac t iv i ty  produced i nuclear excavation experiment which will  be deposited 

in local fa l lou t .  However, f a l lou t  f ract ions fo r  underground detonations designed 

t o  be completely contained are  n o t  expl ic i t ly  employed. 

The to ta l  amount o f  

For t h i s  type of experiment, 
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radiation exposure estimates are made on the basis of an assumed maximum credible 

venting, employing a well-documented massive-venting experience as an analog. 

fallout fraction used in preparing estimates fo r  a forthcoming event is assumed to be 

the same as that observed with the analog. 

out fraction observed in connection with a previous massive-venting experience are 

used in these calculations, the subsequent estimates are conservative. 

The 

Since the maximum credible yield and a fall- 

A number of models have been developed for the prediction of local fallout intensities. 

They employ similar fundamental considerations and contain varying degrees of sophisti- 

cation. The total amount of fallout and the distribution of activity as a function of 

particle size and height in the initially stabilized radioactive cloud must normally be 

specified. 

of this approach is currently being employed for underground nuclear testing. 

method provides estimates of fallout centerline radiation intensities required for 

operational application. 

definition of the distribution of activity as a function o f  particle size and height 

in the initial cloud. Rather, the assumption i s  made that an appropriate analog event 

can be chosen whose particle size-activity distribution would closely approximate that 

of the event for which estimates are being made. 

ratio technique whereby the parameters which determine the centerline exposure rates 

The output usually includes a predicted local fallout pattern. A modification 

This 

It is a scaling technique 'which does not require explicit 

This scaling method consists of a 

and the locations of these exposure rates in their respective fallout patterns are 

related, and then used in conjunction with the empirical results o f  a previous 

eyent for prediction purposes. 

Application of the scaling technique requires specific information on meteorological 

and radiological conditions observed in connection with the analog event. A detailed 

analysis of radiological monitoring data is necessary to establish the downwind 

locations and intensities of radioactive contamination. These results are combined 
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w i t h  an analysis of the meteorological conditions exis t ing during the period of cloud 

transport  and fa l lou t .  Data resul t ing from these analyses a r e  u t i l i zed  as  input values 

f o r  the analog parameters required by the scaling method. The success of this technique 

depends not only on the careful analysis of exposure r a t e  levels ,  observed meteorological 

conditions, and cloud character is t ics  f o r  the analog event, b u t  a l so  the predicted 

parameters f o r  the forthcoming detonation. 

Radiation exposures considered so f a r  a r e  those tha t  might r e s u l t  from fa1 lout par t ic les  

on the ground. 

the radioactive cloud i t s e l f .  

in tens i ty  a t  the ground s t a r t s  to  r i s e  rapidly,  reaching a maximum when the cloud i s  

d i r e c t l y  over the point. As the cloud moves away, the intensi ty  begins t o  f a l l  o f f .  

During the cloud passage, some of the radioact ivi ty  i s  deposited on the surface and the 

radiat ion intensi ty  on the ground a f t e r  the cloud has passed i s  due only to  the fa l lou t .  

T h i s  amount i s  estimated on the basis of the re la t ive  exposures observed f o r  the analog 

event. 

spec i f ic  point on the surface,  the contribution of cloud passage exposure is  approximately 

There may also be some exposure a t  the ground d i rec t ly  from passage of 

When a cloud approaches a given point,  the radiation 

Examination of data from previous massive ventings indicates t h a t ,  f o r  any 

equal t o  half of the i n f i n i t e  exposure resul t ing from f a l l o u t .  

In addition t o  external exposures potent ia l ly  resul t ing from f a l l o u t  and cloud passage, 

thyroid exposures a r e  a l so  possible as  a r e s u l t  of ingestion of contaminated cows' milk 

following the ,deposition of radioiodine on pasture o r  dry feed. Estimates of potential  

thyroid exposures a re  made u t i l i z ing  an empirical re la t ionship observed between f a l l o u t  

radiation in tens i t ies  and radioiodine levels  measured i n  m i l k .  

An evaluation has been performed t o  ver i fy  the a b i l i t y  of this scaling technique t o  

reproduce radiological data obtained from actual releases of radioactive materials.  

Given accurate values o f  i n p u t  parameters, required by any f a l l o u t  model, this 

technique performs remarkably we1 1 f o r  the s e r i e s  of events examined. The assumptions 
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Q 

made i n  the  development of the  s c a l i n g  technique appear t o  account f o r  t h e  major  d i f -  

ferences i n  r a d i a t i o n  l e v e l s  observed f o r  t h e  s e r i e s  o f  events. 

t h e  requi rement  f o r  an o p e r a t i o n a l l y  useful exposure e s t i m a t i o n  method t h a t  can be b o t h  

r a p i d l y  and e a s i l y  employed. 

depends r e a l i s t i c a l l y  on t h e  e m p i r i c a l  r e s u l t s  of prev ious detonat ions f rom which 

r a d i o a c t i v e  m a t e r i a l s  have been re leased.  

The technique s a t i s f i e s  

The method r e q u i r e s  a minimum o f  i n p u t  i n f o r m a t i o n  and 

e. Postevent A c t i v i t i e s  

For  a l l  postevent  a c t i v i t i e s  a t  NTS, the  ERDA and t h e  l a b o r a t o r i e s  have w e l l - d e f i n e d  

opera t ing  procedures. 

acc idents  o r  i n c i d e n t s  t o  r e e n t r y  p a r t i e s  who w i l l  be c o l l e c t i n g  postevent  da ta  o r  t o  

t h e  p u b l i c  i f  a c c i d e n t a l  re leases of r a d i o a c t i v i t y  should occur. 

These procedures a r e  prov ided t o  p rec lude i n d u s t r i a l  o r  r a d i a t i o n  

Ons i te  postevent  data a r e  ob ta ined from a Remote Area M o n i t o r i n g  System (RAMS). 

an a r r a y  of gama read ing  inst ruments s e t  i n  a s p e c i f i e d  p a t t e r n  a t  and around sur face  

ground zero (SGZ) t o  measure r a d i a t i o n  i n  t h i s  area o f  i n t e r e s t .  

Th is  i s  

The i n d i v i d u a l  

gamma d e t e c t o r s  a r e  connected t o  readout  inst ruments d i s p l a y i n g  t h e  data i n  o p e r a t i o n  

centers  a t  t h e  CP. 

r a d i o a c t i v i t y  t o  the  atmosphere. 

Increases over  background readings g i v e  an i n d i c a t i o n  o f  a l e a k  o f  

Dur ing  t h e  postevent  phase, the  o f f s i t e  EPA m o n i t o r i n g  p o s i t i o n s  a long t h e  p r o j e c t e d  

t r a j e c t o r y  a r e  a l t e r e d  t o  f i t  t h e  postevent  weather p a t t e r n  and p r e d i c t i o n s .  

e a r l i e r ,  t h e  mon i to rs ,  who a r e  prepos i t ioned,  a re  equipped t o  take  var ious  r a d i a t i o n  

measurements o f  t h e  environment; the  r e s u l t s  o f  these measurements, negat ive  as w e l l  as 

p o s i t i v e ,  a r e  p e r i o d i c a l l y  r e p o r t e d  t o  t h e  CP f o r  ass is tance on p lann ing  t h e  postevent  

m o n i t o r i n g  o p e r a t i  on. 

As noted 

Geophones a r e  operated t o  o b t a i n  record ings  o f  the  c l o s e - i n  se ismic a c t i v i t y  assoc ia ted  

w i t h  t h e  event. These geophones a r e  l o c a t e d  i n  the  so-ca l led  D iagnost ic  T r a i l e r  Park, 
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which i s  o f f s e t  from ground zero a t  a d i s t a n c e  p r o j e c t e d  t o  be o u t s i d e  t h e  expected 

subsidence c r a t e r  (see F i g u r e  111-4). 

o p e r a t i o n  center  a t  t h e  CP and i s  f o l l o w e d  c l o s e l y  through t h e  fo rmat ion  o f  t h e  sub- 

sidence c r a t e r ,  which i s  e a s i l y  de tec ted  by these inst ruments.  For  s a f e t y  purposes, 

t h e  record ings  and d i s p l a y s  a r e  mainta ined f o r  a t  l e a s t  24 hours a f t e r  t h e  event  i f  

The se ismic i n f o r m a t i o n  i s  d isp layed i n  the  

subsidence has occurred and even if " a l l  i s  q u i e t . "  

m o n i t o r i n g  p e r i o d  i s  extended u n t i l  t h e  Test  Group D i r e c t o r  i s  s a t i s f i e d  t h a t  t h e  area 

has s t a b i l i z e d .  

I f  no subsidence c r a t e r  forms, t h e  

A f t e r  t h e  subsidence c r a t e r  i s  formed, o r  i f  no subsidence occurs, a f t e r  i t  i s  deemed 

safe, teams w i l l  e n t e r  t h e  t e s t  area t o  e s t a b l i s h  s e c u r i t y  and s a f e t y  c o n t r o l s .  

t h i s  r a d i a t i o n  survey, c l o s e  c:ommunication between t h e  r e e n t r y  teams and t e s t  c o n t r o l  

personnel i s  mainta ined.  I n  t h i s  manner, a s tep-by-step s t a t u s  r e p o r t  o f  t h e  r e e n t r y  

w i l l  be logged and t h e  c o n d i t i o n s  documented p r i o r  t o  t h e  i n i t i a t i o n  o f  work i n  t h e  

t e s t  area.  If a subsidence c r a t e r  does n o t  form, t h e  s i t e ,  i n c l u d i n g  t h e  area expected 

t o  subside, i s  p h y s i c a l l y  barr icaded.  Th is  b a r r i c a d e  w i l l  remain i n  p lace  u n t i l  a sub- 

s idence c r a t e r  i s  formed o r  i t  i s  deemed safe t o  e n t e r  t h e  bar r icaded area. 

s u r v e i l l a n c e  remains i n  e f f e c t  u n t i l  p q s t  v i t i e s  a r e  complete, o r  u n t i l  a 

Dur ing 

Rad io log ica l  

en made t h a t  con t inuo 

e r e s p o n s i b i l i t y  o f  t 

g i c a l  coverage i s  no l onger  r e q u i r e d .  

o r y  T e s t  Group D i r e c t o r ,  who super- 

v i s e s  t h e  o p e r a t i o n  and w i l l  be present ,  o r  be represent'ed, throughout  any d r i l l i n g  and 

sampling a c t i v i t i e s  t o  assure compliance w i t h  e s t a b l i s h e d  standards and procedures. 

One o f  t h e  major  f a c i l i t i e s  u t i l i z e d  d u r i n g  postevent  opera t ions  i s  t h e  so-ca l led  

"Base S t a t i o n "  s k i d ,  which i s  t h e  r a d i o l o g i c a l  s a f e t y  base of opera t ions  d u r i n g  any 

postevent  r e e n t r y  d r i l l i n g  phase. Th is  movable f a c i l i t y  i s  con t inuous ly  manned and i s  

t h e  s o l e  ent rance and e x i t  f o r  a l l  v e h i c l e s  and personnel t o  t h e  area des ignated as 

t h e  "pos tevent -cont ro l led  area . "  A t  t h e  Base S t a t i o n ,  a l l  personnel i n i t i a l l y  

e n t e r i n g  t h e  postevent  c o n t r o l l e d  area a r e  logged i n ,  issued safety  equipment, 
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i n c l u d i n g  a se l f - read ing  pocket dosimeter i n  a d d i t i o n  t o  the  r e g u l a r l y  issued f i l m  badge 

and an t i con tamina t ion  c l o t h i n g  as requ i red .  When leav ing  the  area, veh ic les  a re  stopped 

and checked (both cargo and v e h i c l e )  f o r  r a d i o a c t i v e  contaminat ion.  Personnel l e a v i n g  

the  area a re  a l s o  checked f o r  r a d i o a c t i v e  contaminat ion.  

contaminat ion c l o t h i n g  a re  c o l l e c t e d  and the  pocket  dosimeters read and r e s u l t s  recorded. 

Personnel a re  then logged o u t  o f  the area. 

Safe ty  equipment and a n t i -  

A group o f  gamma measuring u n i t s  surrounds each post -shot  r i g  du r ing  each opera t ion .  

U n i t s  a re  a l s o  placed i n  several  p laces on the  d r i l l i n g  r i g  and a re  i n s t a l l e d  so as t o  

produce an aud ib le  alarm i n  case they de tec t  a g iven low l e v e l  o f  r a d i a t i o n .  Other 

major  sa fe ty  systems o r  devices used inc lude  a g a s - t i g h t  system o f  plumbing, valves,  

and duc ts  which e i t h e r  r e d i r e c t  any r a d i o a c t i v e  e f f l u e n t  brought t o  the sur face  du r ing  

d r i l l b a c k  opera t ions  back downhole, o r  shunt i t  through a s e r i e s  o f  gas and p a r t i c u l a t e  

f i l t e r s  t o  remove most of the r a d i o a c t i v e  ma te r ia l  except noble gases from the  e f f l u e n t  

before i t  i s  released t o  the  atmosphere. 

r a t e  through the f i l t e r  system so as n o t  t o  exceed the  s a f e t y  c r i t e r i a  s e t  by ERDA. 

Another sa fe ty  device used du r ing  postevent  d r i l l i n g  i s  a "blowout p reventer . "  This 

device is placed on t o p  o f  the h o l e  being d r i l l e d ,  i n  such a manner t h a t  i t  may be 

The e f f l u e n t  may be re leased a t  a c o n t r o l l e d  

h y d r a u l i c a l l y  a c t i v a t e d  t o  c lose  the  uphole pa th  t o  the  atmosphere i f  the  e f f l u e n t  

pressures reach a' d k i s i v  de$ice can a l s o  be manually operated i f  requ i red .  

r i o r ' l o  the s t a r t  of d r i l l l i n g  opera t ions ,  f i n a l  t e s t s  o f  the opera t i ng  

ahe t o  assure. t h a t  a1 1 quirements a re  met and the  containment and f i l t e r  

e r  t he  s a f e t y  systems have been t e s t e d  and t h e r e  systems a re  f u l  l y - f u n c t i o n a  

has been'-approval o f  the  dF i  

event d r i l l i n g  commence'. Dur in  

r a d i a t i o n  s a f e t y  moni tori-ngk drli '.continual 

t o  d e t e c t  any acc identa l  leakage of r a d i a t i o n  o r  o the r  s a f e t y  hazards S U C ~  as t o x i c  gases. 

ope ra t i on  by the  approp r ia te  l abo ra to ry  does post-  

urse o f  the d r i - l J i n g  phase, a i r  sampling and 

mainta ined i n  s e n s i t i v e  work areas i n  o rde r  

A f t e r  t he  postevent d r i l l i n g  and sample recovery phase a re  completed, the  d r i l l  ho le  i s  

sealed. A l l  equipment i s  decontaminated and a complete r a d i a t i o n  and sa fe ty  survey 
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of the d r i l l  s i t e  i s  conducted. Surface contamination, i f  any i s  removed prior t o  the 

opening of the area fo r  uncontrolled access. 

area,  or the potential  c ra te r  area,  i f  collapse to  the surface has n o t  occurred, i s  

surrounded by a permanent fence sui tably marked with signs indicating any special hazards. 

After each event i s  completed, the c ra te r  

4. Emergency Procedures 

The testing-procedures described e a r l i e r  in th i s  section a re  careful ly  designed and 

s t r ingent ly  reviewed in an attempt t o  aver t  the release of radioactive materials t o  man's 

environment. 

Although the resul t ing chance of a radiological incident o r  an industr ia l  accident occurring 

i s  very small, there a re  capabi l i t i es  to  cope with a variety of emergencies should they 

a r i s e .  Industrial  accidents associated wi t n  tes t ing which require emergency action a re  usually 

confined t o  the t e s t  s i t e  and in most cases, radiological emergencies a l so  f a l l  in  this 

category. 

t ro l led  release d u r i n g  a dr i l lback operation, of radioactive eff luent  tha t  may be carr ied 

o f f s i t e  by the local winds prevailing a t  the time. 

The exception t o  th i s  i s  an  inadvertent release following a detonation or  a con- 

Immediately a f t e r  the detonation, an Air Force helicopter carrying radiological monitoring 

personnel with portable equipment f l i e s  over the area a t  predetermined heights and patterns 

t o  ascer ta in  i f  any radioact ivi ty  has escaped as  a r e su l t  of the detonation. The Air Force 

renders t h i s  type of support t o  N V  upon request,  under a n  interagency agreement (AEC-DOD 

Memorandum of Agreement No. AT(16-1)-341 dated August 29, 1977). As noted ea r l i e r ,  aer ia l  

surveil lance i s  a lso performed by the EPA/EMSL-LV. 

a l so  available as  backup from EG&G, Inc., an ERDA contractor.  

have sophisticated moni tor ing  equipment mounted in a i r c r a f t  t o  track and analyze the radio- 

ac t ive  eff luent  cloud i f  one i s  formed. I n  addition, the U.S. Air Force maintains a cloud- 

tracking capabi l i ty  which can be called upon when necessary. 

coordinated with ground mon i to r ing  crews t o  determine where and t o  what extent there  may be 

radioact ivi ty ,  and i t  serves as a basis for  evaluating whether any corrective action i s  

necessary t o  protect the public or workers. 

A similar  type of aer ia l  monitoring i s  

Both o f  these organizations 

This aer ia l  surveil iance i s  

._ _ _  
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Obtaining c loud measurements and samples f o r  determining the  amounts and c h a r a c t e r i s t i c s  o f  

r a d i o a c t i v i t y  re lease i s  most e a s i l y  performed a t  e a r l y  t imes a f t e r  re lease wh i l e  the  c loud 

i s  r e l a t i v e l y  smal l  and w e l l  defined. 

a i rbo rne  45 minutes p r i o r  t o  de tonat ion  t o  f a c i l i t a t e  t h i s  e v e n t u a l i t y .  

t ime o f  3 1/2 hours a l lows s u f f i c i e n t  t ime f o r  e a r l y  c loud d e f i n i t i o n  and sample c o l l e c t i o n .  

Fol low-up sampling and mon i to r i ng  a i r c r a f t  can be dispatched, if needed, t o  p rov ide  t r a c k i n g  

as long as requ i red  o r  u n t i l  the  r a d i a t i o n  i s  so dispersed t h a t  i t  can no longer  be tracked. 

I n  the  i n t e r i m ,  a c t i v i t i e s  and emergency ac t i ons  are  c o n t r o l l e d  and coord ina ted  a t  the  NTS 

Cont ro l  P o i n t  by the  Test C o n t r o l l e r  and the  Advisory Panel, and t h e i r  rep resen ta t i ves .  

Present ly ,  the EPA a i r c r a f t  i s  scheduled t o  be 

I t s  normal f l i g h t  

EPA's o f f s i t e  emergency response c a p a b i l i t y  f o r  reducing r a d i a t i o n  exposures t o  the p u b l i c  

f o l l o w i n g  a ven t ing  of r a d i o a c t i v e  m a t e r i a l  from the  NTS depends l a r g e l y  upon the  p o t e n t i a l l y  

a f f e c t e d  area, i n  terms o f  knowledge o f  the number and d i s t r i b u t i o n  o f  people i n  the  area, 

and the response t ime a v a i l a b l e  t o  c a r r y  o u t  the  p r o t e c t i v e  p lan .  However, t he re  are  a l s o  

o t h e r  cons idera t ions  which revo lve  around the f a c t  t h a t  the  o f f s i t e  popu la t i on  i s  l a r g e l y  

uncont ro l led .  

such as c l o s i n g  p o t e n t i a l l y  a f f e c t e d  areas t o  workers, muster ing workers t o  ma in ta in  a c c o u n t a b i l i t y ,  

Rout ine personnel s a f e t y  measures used o n s i t e  a t  the NTS i n  advance o f  a t e s t ,  

o r  conduct ing evacuat ion d r y  runs, a re  n o t  e a s i l y  implemented o f f s i t e .  Resources such as 

t r a n s p o r t a t i o n  f o r  people who have none a v a i l a b l e  t o  them, medical ass is tance t o  handle bed- 

r i d d e n  pa t i en ts ,  o r  law enforcement personnel t o  c lose  roads o r  d i r e c t  the  p u b l i c  t o  s a f e t y  

may o r  may n o t  be a v a i l a b l e .  

ven t i ng  cou ld  r e s u l t  i n  exceeding the r a d i a t i o n  exposure guides i n  areas where p r o t e c t i v e  

a c t i o n  cannot be e f f e c t i v e l y  i n i t i a t e d ,  the t e s t  w i l l  be postponed. 

can be taken, EPAmobile mon i to r i ng  personnel v i s i t  , b e f o r e - t h e  t e s t ,  the o f f s i t e  area 

As explained i n  Sec t ion  I I I .A .3 .c . (1 ) ,  i f  a pos tu la ted  dynamic 

Where p r o t e c t i v e  a c t i o n  

p ro jec ted  t o  be i n  the  downwind t r a j e c t o r y .  

a r e  noted, w i t h  p a r t i c u l a r  emphasis placed on the  l o c a t i o n s  o f  ranchers and miners,  a long 

w i t h  the presence of hunters o r  vacat ioners,  so t h a t  a l l  persons who may be i n  an area o f  

p o t e n t i a l  exposure can be contacted i n  an emergency. 

Expected a c t i v i t i e s  by o f f s i t e  res iden ts  and v i s i t o r s  

Having made these ex tens ive  plans and prepara t ions ,  the emergency ac t i ons  taken i n  the  

event  of an ac tua l  emergency would vary,  depending on i n d i v i d u a l  circumstances, b u t  would 

i n c l u d e  removing people from the area o r  asking them t o  remain indoors f o r  a pe r iod  o f  
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I 
EPA has conducted, a t  l eas t  biennially,  a census of family milk cows and Grade A da i r ies  

over the en t i r e  s t a t e  of Nevada, the easternmost counties in California,  and the westernmost 

counties in Utah. 

dated June 2 ,  1971, between the U.S. Atomic Energy Commission and Environmental Protection 

Agency, and carr ied over to  ERDA and EPA-EMSL, Las Vegas, which provides t h a t  o f f s i t e  services 

including dairy and family cow survey will  be accomplished on a reimbursable basis to ERDA,  N V ,  

which determines the frequency of the surveys. 

such things as  the location and number of cows, feeding practices throughout the year,  and 

where the milk i s  processed, i s  stored in a computer and can quickly be retrieved t o  provide 

a l i s t i n g  of a l l  milk cow locations in any contaminated sector o u t  to  the boundaries of the 

survey. 

by radioiodine occur. 

EPA conducts these surveys under a Memorandum of Understanding AT(26-1)-539 

This information obtained, which includes 

Within hours, EPA monitors can diver t  milk a t  those locations,  should contamination 

I 

1II.A. UNDERGROUND NUCLEAR TESTING 

4. Emergency Procedures ( C o n t .  ) 

time. 

t o  document the i r  actual individual exposures. 

Thermoluminescent dosimeters would be issued to  as many of the residents as possible 

Following a release of fresh f i ss ion  products, iodine-131 i s  the radionuclide considered most 

l i i e l y  to  reach the human food chain i n  concentrations that  warrant protective action to  

reduce the projected dose. 

consumption of fresh milk. 

s i t i on  on a pasture being grazed by dairy cows. 

in two t o  four days, a f t e r  which the concentration diminishes by half every f ive  days. 

The important mode of  transmission to  humans i s  t h r o u g h  the 

Iodine-131 can appear in milk within a few hours a f t e r  i t s  depo- 

The concentration in milk reaches a maximum 

Projected iodine doses, based on early f a l lou t  measurements, and resu l t s  from ear ly  milk 

samples, can be compared to  the ERDA guidelines.  

some practical  protective action can be implemented. 

I f  these guidelines should be approached, 

A t  a l l  family' milk cow locations within 

Q 

the area of the survey, milk can e i ther  be purchased from the owner and discarded or  replaced 

with uncontaminated milk, whichever the owner prefers.  

Implementation of protective action a t  the Grade A da i r ies  i s  somewhat more complicated. The 

dairy c a t t l e  can be removed from contaminated pasture and uncontaminated hay can be brought 

in for  replacement feed, o r ,  i f  the cows are  being fed stacked hay, the outer bales can be 

~ - _. - - - - - - . 
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1 I I .A .  UNDERGROUND NUCLEAR TESTING 

4. Emergency Procedures (Cont.) 

removed t o  p rov ide  noncontaminated o r  l e s s  contaminated hay. 

d i v e r t e d  t o  processed d a i r y  products, p rov id ing  t ime f o r  t he  iodine-131 t o  decay t o  sa fe  

l e v e l s .  

i n t o  the  contaminated area. 

Contaminated m i l k  can be 

These ac t i ons  may e n t a i l  government purchase and t r a n s p o r t  o f  a l t e r n a t e  feed supp l ies  

Mon i to r i ng  surveys a long roads i n  the downwind t r a j e c t o r y ,  by documenting the  areas a f f e c t e d  

and the  r e s i d u a l  exposure ra tes ,  f a c i l i t a t e  est imates o f  i n f i n i t e  exposures and f u t u r e  exposure 

ra tes .  Fol low-up surveys are  made on successive days t o  document e f f e c t i v e  r a d i o a c t i v e  decay 

1 t y p i c a l l y  extend 

es cont inues f o r  

r a t e s  and t o  c o l l e c t  a d d i t i o n a l  environmental samples. Such a c t i v i t i e s  w i  

t o  about 500 k i l omete rs  (300 m i l e s )  from the NTS. C o l l e c t i o n  o f  m i l k  samp 

as long as e leva ted  l e v e l s  o f  f resh  f i s s i o n  products a re  detected. 

B. OTHER ACTIVITIES AT THE NEVADA TEST S I T E  

The underground nuc lear  t e s t  program descr ibed above c o n s t i t u t e s  the pr imary e f f o r t  a t  the  Nevada 

Test S i t e .  However, as has been the  case i n  previous years,  the experimental program w i l l  i nc lude  

a v a r i e t y  of nuc lear  and nonnuclear projec: ts and experiments wherein the ERDA l a b o r a t o r i e s  and 

ERDA con t rac to rs ,  as w e l l  as o ther  government agencies and t h e i r  con t rac to rs ,  take advantage o f  

the f a c i l i t i e s  ava i l ab le ,  the  c l imate ,  the  remoteness, and the  c o n t r o l l e d  access o f  the  Nevada 

Test S i t e .  

w i t h  the  pr imary  mission, and unless assoc ia ted  w i t h  one o f  the, underground nuc lear  t e s t s ,  a re  

u s u a l l y  conducted i n  p a r t s  o f  the  t e s t  s i t e  remote f rom- the  areas used f o r  underground nuc lear  

t e s t i n g .  Those which a re  expected t o  take p lace  a re  descr ibed here. 

experiments s i m i l a r  t o  these, b u t  n o t  y e t  i d e n t i f i e d ,  w i l l  a l s o  take place. 

Such p r o j e c t s  and experiments a re  necessa r i l y  conducted on a bas is  n o t  t o  i n t e r f e r e  

It i s  expected t h a t  a d d i t i o n a l  

1. High-Explos ive Tests (Chemical Explosives, Nonnuclear) 

Th is  category inc ludes  a wide v a r i e t y  o f  t e s t s  employing chemical exp los ives  i n  one form o r  

another,  s t a t i c  o r  dynamic, i n e r t  t e s t i n g  o r  exp los ive  t e s t i n g .  I n  the  past, these have 

included, and a r e  expected i n  the  f u t u r e  t o  include, t e s t s  employing weaponry, such as smal l  

arms, a r t i l l e r y ,  guns, a i r c r a f t ,  armored veh ic les ,  demol i t ions ,  rocke ts  , bazookas, a i rd ropped 

armaments, and associated e l e c t r o n i c  systems. 



3-34 

1II.B. OTHER A C T I V I T I E S  AT THE NEVADA TEST SITE 

1. High-Explos ive Tests (Chemical Explosives,  Nonnuclear 

n 

(cont . )  

Chemical exp los ives  may be employed i n  performance t e s t s  o f  the weaponry i t s e l f  o r  they may 

be i nvo lved  i n  t e s t s  o f  the pene t ra t i on  o f  proven weaponry through var ious exper imental  

bar r i cades  and armored s t ruc tu res .  

A t  t imes, experimental f a b r i c a t i o n  o f  chemical exp los ives  may take p lace  ons i te ,  p r i o r  t o  

t h e i r  performance t e s t i n g  o r  p r i o r  t o  being loaded i n t o  exper imental  armaments. 

a re  u s u a l l y  conducted a t  o r  near the  sur face  o r  they may be bu r ied  so as t o  c rea te  smal l  

c r a t e r s .  

Detonat ions 

Such h igh  exp los ive  t e s t i n g  i s  u s u a l l y  performed by the  armed serv ices  o r  t h e i r  con t rac to rs  

and i s  sponsored by the  DOD through the Defense Nuclear Agency (DNA). 

l a b o r a t o r i e s  may e l e c t  t o  t e s t  c e r t a i n  chemical exp los ives  o r  the  h igh  exp los i ve  components 

o f  nuc lear  weapons a t  the  NTS, r a t h e r  than a t  t h e i r  own f a c i l i t i e s .  

Occasional ly ,  the  ERDA 

There i s  no s p e c i f i c  l o c a t i o n  on the  t e s t  s i t e  dedicated t o  t h i s  type of t e s t i n g .  

t he  s i t e  s e l e c t i o n  l a r g e l y  i s  dependent upon the type o f  t e s t  t o  be conducted. 

areas a r e  avoided. 

Rather, 

Rad ioac t ive  

2. The Cane Spr ing Test Range 

The Cane Spr ing  Test Range (CSTR) i s  l oca ted  w i t h i n  the  NTS t o  the  west of the Mercury Highway 

between the  Cane Spr ing  Road and the  Control  Po in t .  

o f  a s i n g l e  one-story  b u i l d i n g  6 by 18 meters (20 by 60 f e e t )  surrounded by a s e c u r i t y  cha in  

l i n k  fence w i t h  a road a r r a y  t o  the  n o r t h  o f  the b u i l d i n g .  

The on ly  permanent c o n s t r u c t i o n  cons is t s  

The range has been i n  opera t ion  s ince  June 1975 and i t s  purpose i s  t o  p rov ide  a f a c i l i t y  f o r  

t he  t e s t i n g ,  eva lua t ion ,  and c a l i b r a t i o n  o f  nuc lear  r a d i a t i o n  de tec t i on  systems w i t h i n  a 

cons tan t  background environment, u t i l i z i n g  var ious  standard nuc lear  r a d i a t i o n  sources. 

range prov ides  f o r  the  eva lua t i on  o f  these d e t e c t i o n  systems whether hand-held, sur face  

v e h i c l e  mounted, o r  when operated from an a i r c r a f t .  

d a y l i g h t  hours o n l y  and under good weather cond i t i ons .  

The 

A l l  opera t ions  are  performed du r ing  

0 
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1 I I . B .  OTHER ACTIVITIES AT THE NEVADA TEST S I T E  

2.  The Cane Spr ing  Test Range (Cont.) 

A l l  r a d i o a c t i v e  sources used a t  the Cane Springs Test Range a re  rece ived and s to red  i n  conta iners ,  

s p e c i a l l y  f a b r i c a t e d  and sealed i n  conformance w i t h  a p p l i e d  Federal regu la t i ons ,  a re  c a r e f u l l y  

c o n t r o l l e d  du r ing  the  operat ion,  and a re  re tu rned  t o  permanent NTS-secured storage f a c i l i t i e s  

a f t e r  each t e s t  opera t ion .  Each opera t i on  i s  c a r e f u l l y  planned, a s a f e t y  ana lys i s  performed, 

and an opera t i ona l  p lan  approved on a l l  aspects p r i o r  t o  implementation. 

The Cane Spr ings Test Range w i l l  con t inue t o  be used as a necessary p a r t  o f  improving and 

c a l i b r a t i n g  r a d i a t i o n  d e t e c t i o n  systems. 

3. Experiments a t  the  NTS Farm 

The ERDA NTS Farm i s  l oca ted  i n  Area 15 near the n o r t h  border o f  the  NTS and covers about 14 

hectares (35 acres).  (See F igu re  11-28.) A c t i v i t i e s  planned a t  the  ERDA Farm i n  the  f u t u r e  

w i l l  n o t  d i f f e r  g r e a t l y  from those performed i n  previous years.  

t r a n s f e r  r a t e s  o f  rad ionuc l ides ,  heavy metals,  and o the r  environmental contaminants w i  11 be 

s tud ied  i n  bo th  animals and p lan ts .  

metabolism i n  l a r g e  farm animals or i n  p o u l t r y .  EPA w i l l  a l s o  use the  farm, on a coopera t ive  

bas is ,  f o r  EPA-funded s tud ies .  As the U.S. energy programs develop, i t  i s  a n t i c i p a t e d  t h a t  

an i nc reas ing  number o f  s tud ies  w i l l  be conducted on the environmental and phys io log i ca l  

Metabolism and b i o l o g i c a l  

ERDA-sponsored s tud ies  p r i m a r i l y  w i l l  be on t ransu ran ic  

behavior  o f  nonrad ioac t ive  waste m a t e r i a l s  generated by var ious  energy f a c i l i t i e s .  

D a i r y  c a t t l e  and goat s tud ies  w i l l  be "ho t - lab"  type, where the  contaminated animals w i l l  be 

conf ined i n  metabolism s t a l l s  and a l l  excre ta  c o l l e c t e d  f o r  analyses and approp r ia te  waste 

d isposa l .  

p lu ton ium i n  the pas t .  

ments w i l l  be done i n  hydroponic s o l u t i o n s  o r  s o i l  po ts  conta ined i n  an enclosed glasshouse 

o r  c o n t r o l  l e d  chamber, as appropr ia te .  

(See F igure  111-5.) C a t t l e  have been dosed w i t h  as much as 80 m i l l i c u r i e s  o f  

Vegetat ion (vegetable and f o l i a g e  p l a n t s )  r a d i o n u c l i d e  uptake exper i -  

Regardless of the  contaminant being studied, extreme care w i l l  be cont inued t o  min imize any 

p o s s i b i l i t y  o f  l o s s  o f  contaminant t o  uncon t ro l l ed  environments o r  o f  exposure t o  personnel .  
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FIGURE 111-5 DAIRY CATTLE IN METABOLISM STALLS 
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3. Experiments a t  the NTS Farm (Cont.) 

Each experimental protocol will undergo extensive peer review, including the safety aspects 

and waste disposal. 

physicis ts  will  continuously monitor both the dry runs and the actual experiments. During 

the actual experiments, monitoring continues unt i l  levels of the contaminants become negligible.  

Contaminated so l id  and l iquid waste!; will be disposed o f  a t  approved waste-disposal s i t e s ,  as 

i s  present practice.  (See Section II.D.8.d.) 

"Dry runs" will be performed before s t a r t i ng  each experiment, and health 

I 

4. Act ivi t ies  in Area 27 ( the 410 Area) 

The Lawrence Livermore Laboratory ( L L L )  maintains f a c i l i t i e s  in Area 27 (a lso known as  the 410 

Area) of NTS. Operations a t  some o f  these f a c i l i t i e s  have the potential for  serious accidents 

which may have some environmental' impact. 

a r e  operated so tha t  accident probabi l i t ies  and consequences a re  minimized (see Figure 111-6). 

However, these f a c i l i t i e s  have been constructed 

The f a c i l i t i e s  a r e  grouped a t  three s i t e s  '(Super Kukla, Baker, and Able) within Area 27. 

Safety Analysis Reports (SARs) a re  being prepared for  Able and Baker s i t e s .  An existing 

SAR fo r  Super Kukla i s  being rewrit ten.  The following discussion i s  an  abs t rac t  of the SARs 

t o  allow evaluation o f  the environmental impact o f  LLL's a c t i v i t i e s  i n  Area 27 (the 410 Area). 

a. The Super Kukla Reactor 
i 

Super Kukla i s  an all imetal  prompt burst reactor  housed in a shielded containment 

bunker. 

variety of t e s t  specimens or  samples, many of which include f i s s i l e  materials.  

may be i r radiated e i ther  in an internal c a v i t y o f  the reactor or outside the reactor.  

The reactor i s  designed to  serve as  a source fo r  the i r radiat ion of a wide 
.... . <  

.*- +. "-- , . ~ 

Samples 

The reactor i s  basically an  annular she l l ,  w i t h  optional end ref lectors .  The wall 

i thickness i s  150 nun (6 inches) and the outer diameter i s  760 mm (30 inches).  

height, which i s  variable,  i s  nominally 940 mm (37 inches) a t  c r i t i c a l .  

bu i l t  of r ings of a ten percent molybdenum al loy of enriched uranium (20 percent 

uranium-235). 

The 

This shel l  i s  

The mass of the assembled reactor i s  approximately 4.5 metric 
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111.6. 

4. Act ivi t ies  i n  Area 27 ( the 410 Area) (Cont . )  

OTHER ACTIVITIES AT THE NEVADA TEST SITE 

tonnes (5.0 tons) .  

inches) high without end re f lec tors .  

t o  the sample container and serves as the t o p  re f lec tor  of the reactor  when desired.  

The axial  cavity i s  460 nun (18 inches) i n  diameter and 940 mm (37 

A 150 mm ( 6  inches) thick tungsten plate  i s  attached 

Fine reac t iv i ty  control i s  exercised by varying the insertion of s ix  individually controlled 

fuel rods in to  holes in  the core. 

inserted rapidly into the core t o  provide a s tep reac t iv i ty  change for  burst generation. 

Shutdown i s  accomplished by separating the core into two roughly equal segments. 

A similar system of s ix  ganged fuel rods may be 

Data obtained t o  date indicate tha t  a maximum yield burst will  generate approximately 

5 x 10l8 f i ss ions  in the core. This will expose a sample i n  the cavity t o  about 

2 x 1015 neutrons/cm2. Such a burst i s  about 550 ns full-width a t  half-maximum, and 

causes a measured, peak core temperature r i s e  of about 300 hegrees on the Celsius scale  (540 

degrees on the Fahrenheit s ca l e ) .  Burst repet i t ion r a t e  i s  limited by core cooling time t o  

one burst  per day when the measured core temperature r i s e  exceeds 120 degrees on the Celsius 

scale  (216 degrees on the Fahrenheit s ca l e ) .  

The reactor operating s t a f f  consists o f  permanent LLL-Nevada personnel .  

d i rect ion i s  from 111-Livermore. 

Technical 

The reactor has operated without s ignif icant  incident fo r  approximately 10 years. 

Experiments a re  being conducted intermit tent ly  a t  present. The reactor i s  run 

approximately four  times per year t o  t r a in  operating personnel and maintain equipment. 

(1) General Faci l i ty  Description (See Figure 111-7.) 

The Super Kukl a Reactor i s  housed in an underground concrete containment bunker. 

A steel-frame building for  experiment assembly and handling i s  located on t o p  

of the bunker. This building i s  commonly called High Bay. The High Bay i s  
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FIGURE 111-7 SUPER KUKLA REACTOR FACILITY 

... . -  
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111.6. OTHER ACTIVITIES AT THE NEVADA TEST SITE 

4.  Act ivi t ies  in Area 27 ( the 410 Area) (Con t . )  

connected t o  the bunker b,y an access hole tha t  i s  sealed during reactor operations. 

Two steel-frame buildings referred to  as the Mechanical Equipment Building and 

the Electronics Relay Station a re  located adjacent t o  the bunker. 

The Reactor Control Building i s  a steel-frame building located 850 rn (930 yards) 

from the Reactor Containment Bunker. Buried instrumentation and control cables 

run from the Reactor Area t o  the Control Building in three ear th- f i l l ed  trenches. 

All control of the reactor i s  done remotely a t  the Control Building. The Reactor 

Area and the area between the Control Building and the reactor are  cleared of 

personnel before every burst  to  provide complete radiation protection t o  

operating personnel. 

( 2 )  Operational Procedures 

Authorization and Regulation of Operations 

The experimental program .is conducted within the 

following documents. 

The Safety Analysis Report (Reference 85 ) , which 

Plant Manager, by ERDA-SAN, and by ERDA-HQ, Wash 

framework described in the 

requires approval by the L L L  

ngton. 

The Technical Specifications,  which require approval by the L L L  P l a n t  Manager and 

by ERDA-SAN. 

The Operating Manual, which requires approval by the L L L  Plant Manager and by the 

LLL-N Resident Manager. 

The Authorized Operating Personnel Lis t ,  which requires approval by the LLL-N 

Resident Manager and by the LLL Plant Manager. 
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III. 6. OTHER ACTIVITIES AT THE NEVADA TEST SITE 

4. A c t i v i t i e s  i n  Area 27 ( t h e  410 Area) (Cont.) 

Standards Rules and P o l i c i e s  

A p r e - s t a r t u p  c h e c k l i s t  i s  used t o  v e r i f y  t h a t  t h e  r e a c t p  sa fe ty  system t s  

i n  proper  opera t ing  c o n d i t i o n  whenever a s t a r t u p  i s  t o  be made a f t e r  a shutdown of 

t h e  f a c i l i t y .  The completed p r e - s t a r t u p  c h e c k l i s t  must be approved by t h e  Reactor 

Superv isor  be fore  opera t ions  begin. 

Dur ing  r e a c t o r  opera t ions ,  a t  l e a s t  two au thor ized  opera t ing  personnel must be i n  

t h e  r e a c t o r  c o n t r o l  room. Dur ing  burs t -genera t ion  and r o d - c a l i b r a t i o n  procedures, 

one o f  t h e  a u t h o r i z e d  o p e r a t i n g  personnel must be the  Reactor Superv isor .  

o f  a u t h o r i z e d  o p e r a t i n g  personnel i s  k e p t  a t  t h e  r e a c t o r  c o n t r o l  console. 

A l i s t  

Burs t -genera t ion  procedures a r e  c a r r i e d  o u t  us ing  a " b u r s t  form" which i s  a 

combinat ion c h e c k l i s t  procedure and da ta  form. 

r e a c t o r  o p e r a t o r  a t  t h e  c o n t r o l  console as the  o p e r a t i o n  progresses, and i s  

checked by t h e  Reactor Superv isor .  

Th is  form i s  f i l l e d  o u t  by t h e  

B u r s t  Operat ions 

Design c a l c u l a t i o n s  and o p e r a t i n g  exper ience i n d i c a t e  t h a t  some samples o f  i n t e r e s t  

w i l l  decrease t h e  core  r e a c t i v i t y .  Other  sample types w i l l  cause p o s i t i v e  

r e a c t i v i t y  changes. 

r e a c t o r  t o  a d j u s t  t h e  core  r e a c t i v i t y  t o  o b t a i n  an acceptable r e a c t o r  c r i t i c a l i t y  

c o n f i g u r a t i o n .  Fo l low ing  any such change, t h e  shim and b u r s t  rods a r e  c a l i b r a t e d  

be fore  a b u r s t  i s  attempted. 

When t h e  sample i s  changed, i t  i s  necessary t o  shim t h e  

Super Kukla S a f e t y  Committee 

The Super Kukla Safety Conunittee c o n s i s t s  o f  LLL personnel who have exper ience i n  

m o n i t o r i n g  t h e  o p e r a t i o n  o f  prompt-burst  r e a c t o r s .  The purpose o f  t h i s  c o m i t t e e  
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4. Act ivi t ies  in Area 27 ( the  410 Area) (Cont.) 

i s  t o  review normal reactor operations and special operational problems. 

Meetings a re  called by the Super Kukla Project Supervisor when needed. 

(3)  Operating Hazards 

Basis for  Operating Limits- 

The nuclear and mechanical design of Super Kukla was based on resu l t s  calculated 

by CONEC,  a coupled neutronic/elasticity-theory computer code, which i s  

applicable t o  spherical ,  bare systems. The actual reactor system i s  neither 

spherical nor bare, and the operating charac te r i s t ics  of the reactor r e f l ec t  

these differences.  The differences a re  in the safe  direction--they show tha t  

CONEC resu l t s  form a conservative basis for  hazards analysis.  Therefore, the 

original basis for  the operating l imits  i s  s t i l l  considered valid.  

Accident Conditions 

The maximum credible accident f o r  the Super Kukla Reactor, as described i n  t h e  

exis t ing Safety Analysis Report, i s  a burst of 10'' f iss ions during an experiment 

involving 1 kg ( 2 . 2  pounds) of plutonium-239.- The building containment i s  a l so  

assumed t o  f a i l  (although i t  i s  designed to  contain such an accident).  

percent of the f i ss ion  products'and ten percent of the plutonium a re  assumed to  

be released t o  the atmosphere. 

Ten 

.) . i 
The accident analyses peif&med f o r  the 5300 'Complex (which follows) estimate 

the consequences of ' the 'cohplete releaye of 15 kg (33 pounds) of plutonium and 

the r e su l t s  of a 1.4 x lo2" f iss ion (O.l-kt) explosion. 

crs Because the consequences o f  the 5300 Complex maximum credible accident a re  more 

severe than the consequences of the Super Kukla maximum credible accident, the 
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4. A c t i v i t i e s  i n  Area 27 ( t h e  410 Area) (Cont.) 

5300 Complex acc ident  ana lys i s  w i l l  be used t o  demonstrate the  maximum c r e d i b l e  

environmental impact o f  the  410 Area opera t ions .  

b. The 5300 Complex (Baker S i t e )  

(1 )  General F a c i l i t y  Desc r ip t i on  

The 5300 Complex i s  engaged i n  the 

nuc lear  explosives,  nonnlrclear exp 

nuc lear  ma te r ia l .  

The Complex consi  t s  o f  f o u r  b u i l d  1 

assembly, disassembly, and m o d i f i c a t i o n  o f  

osives,  and assemblies con ta in ing  spec ia l  

ngs and s i x  storage magazines. One b u i l d i n g  

houses rad iog raph iy  equipment and x - ray  equipment used i n  the  assembly area. 

Magazines a r e  s p e c i a l l y  cons t ruc ted  f o r  s t o r i n g  o r  ho ld ing  hazardous m a t e r i a l s  

i n c l u d i n g  exp los ives ,  spec ia l  nuc lear  ma te r ia l s ,  and pa r t s .  

f rom the  o the r  b u i l d i n g s  a t  Baker S i t e .  

They a re  l oca ted  away 

(2)  Operations 

Q u a n t i t i e s  and Types o f  M a t e r i a l s  t o  Be Handled o r  Stored 

The q u a n t i t i e s  and types of m a t e r i a l s  found a t  Baker S i t e  a re  covered i n  d e t a i l  i n  

the  LLL-Nevada Hea l th  and Safe ty  Manual (Reference 86 ).  Work s t a t i o n  and storage 

' mass l i m i t s  a re  p rov ided f o r  the  f i s s i o n a b l e  isotopes and f o r  h igh  exp los ives .  

The Baker S i t e  f requent ly  houses k i logram q u a n t i t i e s  o f  p lu ton ium and hundred- 

k i logram q u a n t i t i e s  o f  h igh  exp los ives  o f  many types. 

be present a t  var ious  times, as w e l l  as smal le r  amounts o f  a c t i n i d e  oxides. 

A l l  i so topes  o f  uranium may 

L i g h t  

i so topes  and meta l  hydr ides a re  f r e q u e n t l y  p a r t  o f  the  i nven to ry .  

o r  f i s s i o n a b l e  m a t e r i a l s  a t  Baker S i t e ,  w i t h  the  except ion o f  uranium, 

a re  enclosed i n  i ne r t -me ta l  s h e l l s  and a re  handled as sealed sources. 

A l l  r a d i o a c t i v e  
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4. Act ivi t ies  i n  Area 27 (the 410 Area) (Cont.) 

Material Flow 

Baker S i t e  is the staging point f o r  the manufactured components of the nuclear 

device. They are  shipped to  the s i t e  from various par ts  of the United States .  

These shipments may involve a i r ,  t r a i n ,  o r  truck transportation b u t  a r e  always 

packaged, shipped, and handled i n  accordance with Department of Transportation 

requirements, a s  well as  other Federal and s t a t e  regulations.  When a l l  par ts  are 

on hand, the components (ire transferred to  a common work area where the experimel :a1 

nuclear devices a r e  assembled. 

All radioactive material:; movements in to  or out of the Baker S i t e  a r e  supervised by 

the Assembly Faci l i ty  Coordinator. 

Before the par ts  f o r  an (assembly a re  received, a detai led assembly procedure i s  

compiled and reviewed by the Nuclear Explosives Engineering/Weapons Engineering 

Division, the LLL-N Resident Manager, Baker S i t e  personnel, the LLL C r i t i c a l i t y  

Group, and H.E .  Chemistr.y personnel. T h i s  procedure l i s t s  a l l  par t s ,  the s teps  TO 

be performed in  sequence, and a l l  special handling equipment. During an assembly 

operation, each s tep i s  'signed off by the Device Enginner. 

( 3 )  Accident Analysis 

P1 utoni um' Dispersal 

No more than 70 KG (54 pounds) of high explosives can be present i n  an assembly bay 

with concurrent a c t i v i t y  involivng explosives i n  an adjacent bay. 

15 KG (33 pounds) of plutonium can be present i n  any assembly bay. 

worst-case accident the detonation of 70 kg (154 pounds) of high explosives i n  

Building 5310 involving the complete dispersion o f  15 KG (33 pounds) of plutonium 

has been analyzed. 

No more than 

As a postuli ted 
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4. Act ivi t ies  in Area 27 ( the 410 Area) (Cont.) 

Based on the amounts of plutonium and high explosive which have been handled a t  

one time within th i s  assembly f a c i l i t y ,  the postulated accident describes an 

upper bound for th i s  type of accident. 

Low-Order Nuclear Yield 

The consequences of a 0.1-kiloton f i ss ion  yield have been calculated t o  

demonstrate the upper bound of any conceivable environmental impact from the 

operations a t  the 5300 Complex. This will be treated in Section 1V.B. of t h i s  

environmental statement. 

c .  The 5100 Complex (Able S i t e )  

(1 ) General Faci 1 i ty  Description 

The 5100 Complex (Able S i t e )  consists of several buildings tha t  were constructed 

in  1960. 

no longer permitted. 

fuel elements. 

Explosives were handled a t  the 5100 Complex in the past ,  b u t  t h i s  i s  

One building i s  used fo r  the storage of spare Super Kukla 

( 2 )  Operational Procedures 

Operations a t  the 5100 Complex are  governed by the LLL-Nevada Health and Safety 

Manual [Reference 86). 

(3) Accident Analysis 

The maximum credible accident for  the 5100 Complex involves a f i r e  in  the building 

which houses the spare Super Kukla fuel elements. The consequences of such an 

accident a r e  minimal since the storage array will remain subcri t ical  even when 

flooded with water. 

,. . . .- --. . .. . . _. ~ .... . . . -. - - . . . . ~- . . .  . . 
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5. Nuclear Acc ident  Response Test 

I t  i s  a n t i c i p a t e d  t h a t  the Nevada Test S i t e  may be used f o r  an exerc ise  t o  t e s t  the n a t i o n a l  

c a p a b i l i t y  t o  respond t o  a nuc lear  acc ident .  

v i a b i l i t y  of the  emergency response teams invo lved and t o  improve t h e i r  e f fect iveness by 

inco rpo ra t i ng  the  l a t e s t  technology i n t o  t h e i r  methods and procedures. The coo rd ina t i on  

between the  response teams a l s o  needs t o  be exerc ised as w e l l  as the  modes o f  in tercommunicat ion 

between respons ib le  agencies. The r e s u l t s  w i l l  p rov ide  the  bas is  f o r  updat ing  e x i s t i n g  

in te ragency  agreements fo r  the handl ing o f  emergency s i t u a t i o n s  i n v o l v i n g  r a d i o a c t i v i t y  

(Reference 87) . 

Such exerc ises  a re  necessary t o  ma in ta in  the  

The scenar io  f o r  such an exerc ise  would i nc lude  an acc ident  o r  i n c i d e n t  i n v o l v i n g  a nuc lear  

weapon o r  spent nuc lear  fue l s ,  and be designed t o  represent  an a i r p l a n e  crash, a highway o r  

r a i l w a y  wreck, o r  an i n c i d e n t  r e s u l t i n g  from t e r r o r i s t  a c t i v i t i e s .  

r e a c t o r  acc iden t  can a l s o  be simulated. The simulated acc ident  cou ld  u t i l i z e  se lec ted  sho r t -  

l i v e d  rad ionuc l i des  chosen t o  represent the  l onger - l i ved  r a d i a t i o n  from f i s s i o n a b l e  

m a t e r i a l  o r  from f i s s i o n  products, s.cattered about by the c o l l i s i o n s ,  f i r e ,  o r  h igh- 

exp los i ve  detonat ions associated w i t h  such a hypothesized acc ident .  

A ca tas t roph ic  nuc lear  

A remote area on the Nevada Test S i t e  would.beiselectedt, f o r  example, Buckboard Mesa, o r  the 

h ighe r  mountain t e r r a i n ,  depending upon the  environment requ i red  f o r  the  p a r t i c u l a r  scenar io  

chosen. 

(and umpires) would have, access. 

armed forces; t he  l o c a l ,  s ta te :  and Federal law enforcement agencies; c i v i l  defense agencies; 

The area e a s i l y  can be i s o l a t e d  so- t h a t  ;only the  p a r t i c i p a t i n g  emergency crews 

The p a r t i c i p a n t s - i n  such an exerc ise  would i nc lude  the  

and hea l th ,  sa fe ty ,  and environmental agencies. * 

, -  

6. Lasers 

The use o f  l a s e r s  a t  the  NTS i s  expected t o  cont inue b u t  the a p p l i c a t i o n  o f  these 

i s  minimal and r e s t r i c t e d  t o  low- o r  medium-power systems. Lasers a re  used l a r g e  

c o n s t r u c t i o n  t o o l s ,  p r i m a r i l y  f o r  al.ignment purposes i n  tunnels o r  i n  emplacement 

instruments 

y as - 

holes . 
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6. Lasers (Con t . )  

Most lasers  a re  used underground. 

equipment alignment, while others are used outdoors for  measurement purposes. 

high-power lasers  in use. 

programs. 

Occasionally a few are used for  laboratory bench-type 

There are  no 

None are  contemplated for  use in laser  research or development 

I t  i s  the policy of the Nevada Operations Office ( N V )  to  control laser  operations a t  the 

Nevada Test S i te  t h r o u g h  established Standard Operating Procedures (Reference 88 ) .  

procedures outline the r e spons ib i l i t i e s ,  radiation exposure c r i t e r i a ,  and describe the 

administrative requirements related t o  the Nevada Test S i te  laser  ac t iv i ty .  

These 

As each laser  operation a t  the NTS must receive the approval of the Assistant Manager for  

Operations prior t o  implementation, the i n i t i a l  request by the using agency must include 

a l aser  safety plan outlining an adequate description o f  the proposed laser  usage with 

considerations given t o  hazard control.  

laser  over two mill iwatts peak power with the Operations Coordination Center. 

Permit must be granted prior to  the use of the laser .  

Upon approval , the using agency must r eg i s t e r  any 

An Operations 

7. Gas Core Reactor Tests 

The National Aeronautics and Space Administration (NASA) i s  interested in conducting 

research t o  investigate the f e a s i b i l i t y  of a gas core reactor system which may have large 

potential benefits for  certain applications in space. 

i s  conducting c r i t i c a l  experiments on low-power gas core systems a t  t h i s  time. 

anticipated tha t  these experiments will lead t o  higher-power t e s t s  as the .work progresses, 

and tha t  ultimately t e s t s  will be needed a t  h i g h  powers o f  0.1 t o  10 megawatts. 

not be feasible  t o  conduct such t e s t s  within the confines of the Cri t ical  Experiments 

Fac i l i t y  a t  Los Alamos, and hence, planning i s  under way for  these t e s t s  t o  be conducted 

a t  the NTS. 

The LASL, under NASA sponsorship, 

I t  i s  

I t  will 

. . . . .". . ... . . 
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7. Gas Core Reactor Tests (Cont.) 

The e x i s t i n g  R-MAD* b u i l d i n g  i n  Jackass F l a t s  (see F igu re  111-8) i s  a s u i t a b l e  s t r u c t u r e  i n  

which these i n i t i a l  higher-power t e s t s  would be performed. 

c o n s i s t e n t  w i t h  a congressional  d i r e c t i v e  t o  NASA t o  e f f e c t  as much b e n e f i t  as p o s s i b l e  from 

the  investment made over a number o f  years i n  the  Nuclear Rocket P ropu ls ion  Program. 

M o d i f i c a t i o n  o f  the  R-MAD f a c i l i t y  t o  accept these t e s t s  i s  planned t o  begin i n  1978 based 

upon t h e  a c t u a l  t e s t s  be ing under way i n  1980 (Budgets p e r m i t t i n g ) .  The t e s t i n g  would be 

conducted i n  t h e  major sh ie lded  bay area o f  the  R-MAD b u i l d i n g .  The apparatus would c o n s i s t  

o f  the  r e a c t o r  r e f l e c t o r  assembly, a uranium h e x a f l u o r i d e  (UF6) gas c a n i s t e r  i n s e r t e d  i n  the 

r e f l e c t o r ,  and a gas r e c i r c u l a t i o n  system at tached t o  t h e  c a n i s t e r  (see F i g u r e  111-9). 

t e s t  would i n v o l v e  opera t i on  o f  the  r e a c t o r  a t  power f o r  a few minutes t o  observe the  

behavior  o f  c e r t a i n  system parameters. 

Use o f  t h i s  f a c i l i t y  i s  a l s o  

The 

Such t e s t s  would occur more than a week apar t .  

disassembly bay represents  the  majlor containment p recau t ion  taken, i n  t h a t  the  disassembly 

bay af fords a h i g h  assurance o f  confinement o f  any r a d i o a c t i v e  c o n s t i t u e n t s  i f  an untoward 

equipment f a i l u r e  were t o  occur and r e s u l t  i n  the  re lease  o f  gas f rom the r e a c t o r  system. 

The bay has a t i g h t ,  closed, h i g h - e f f i c i e n c y  f i l t e r e d  a i r  system, which prov ides r e t e n t i o n  

o f  gases w i t h i n  t h e  h o t  bay f o r  s u f f i c i e n t l y  long t imes (days) so t h a t  r a d i o a c t i v e  products 

can decay t o  acceptably  low l e v e l s  be fo re  re lease.  

Performance o f  these t e s t s  i n s i d e  the  

Postoperat ional  procedures w i  1.1 be t o  disassemble the  r e a c t o r  components w i t h  t h e  remote 

manipulators ,  examine the  components, decontaminate those components r e q u i r e d  f o r  reuse, 

package t h e  remaining "ho t "  i tems -iin s u i t a b l e  conta iners,  and s t o r e  them i n  the  e x i s t i n g  

r a d i o a c t i v e  waste s torage area ad jacen t  t o  t h e  R-MAD b u i l d i n g .  

*The R--MAD (Reactor Maintenance, Assembly, and Disassembly) b u i l d i n g  i s  one o f  t h e  f a c i l i t i e s  
used as p a r t  of the  nuc lea r  r o c k e t  engine t e s t  program which was terminated i n  1973. 
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8. Commercial Rad ioac t ive  Waste Disposal  Experiments 

Recent p r o j e c t i o n s  o f  growth i n  the  use o f  c o m e r c i a l  nuc lear  power reac to rs  and recen t  

Federal p o l i c y  dec is ions  concerning the c o m e r c i a l  nuc lear  f u e l  reprocessing p l a n t  

a v a i l a b i l i t y  i n d i c a t e  s i g n i f i c a n t  delays f o r  the a n t i c i p a t e d  produc t ion  o f  h igh - leve l  

r a d i o a c t i v e  wastes. 

r e o r i e n t e d  t o  i nc lude  r e t r i e v a b l e  sur face  storage as an ad junc t  t o  te rmina l  d isposa l  i n  

geo log ic  format ions. 

As a r e s u l t ,  p r i o r i t i e s  f o r  managing r a d i o a c t i v e  wastes have been 

The program o f  geo log ic  i n v e s t i g a t i o n s  has been expanded beyond 

s a l t  format ions t o  i nc lude  bo th  a rg i l l aceous  and c r y s t a l l i n e  rock  format ions. 

On the  NTS, l a r g e  outcroppings o f  the Eleana Formation extend n o r t h  t o  south  through Areas 

12, 16, and 17. The Eleana Formation e x i s t s  beneath these areas t o  g r e a t  depth. Exp lo ra to ry  

excavat ions along w i t h  d r i l l i n g  and co r ing  a re  p resen t l y  underway a t  the NTS t o  increase 

our knowledge of the  phys i ca l  c h a r a c t e r i s t i c s  o f  the Eleana Formation. F u r t h e r  geo log ic  

f i e l d  i n v e s t i g a t i o n s  w i l l  be pursued i n  1977 and 1978 t o  b e t t e r  d e f i n e  the  e x t e n t  o f  the 

fo rmat ion .  

The experiments proposed inc lude  emplacement o f  e l e c t r i c a l  heat sources i n  ho les  t o  measure 

the  r o c k ' s  thermomechanical p roper t i es  and t o  determine the  e f f e c t s  o f  the  long- term thermal 

l oad ing  upon the rock  p roper t i es .  Simulated r a d i o a c t i v e  heat  sources a re  being proposed t o  

determine the  dual e f f e c t s  o f  bo th  t h e m a l  load ing  and r a d i a t i o n .  L a t e r  experiments, f o r  

which a s i t e  must be selected, w i l l  i n v e s t i g a t e  s i m i l a r  e f f e c t s  a t  depths o f  about 300 meters 

(1,000 f e e t )  under the  surface. 

several  mined t e s t  chambers. 

p laced i n  d r i l l e d  holes w i t h i n  these t e s t  chambers and the  combined heat  e f f e c t s  and 

r a d i a t i o n  e f f e c t s  upon the  rock  media would be s tud ied .  

One proposal i s  t o  cons t ruc t  a tunnel  which would i nc lude  

E l e c t r i c a l  and simulated r a d i o a c t i v e  heat sources would be 

If these experiments demonstrate the Eleana Formation t o  have s u i t a b l e  p roper t i es ,  cont inued 

f i e l d  surveys, d r i l l i n g ,  and eva lua t i ons  w i l l  be c a r r i e d  ou t  t o  i d e n t i f y  and c e r t i f y  a s u i t  

a b l e  s i t e  f o r  a te rm ina l  waste storage r e p o s i t o r y .  

~ .- - __  . .. . .. . . .. . -. . .. . . , . .".., , . I . .. -. ... . . . . .- , . .. . .. . . - -. .-. . . .. . . 
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8. Comnercial Rad ioac t ive  Waste Disposal Experiments (Cont.) 

It i s  n o t  expected t h a t  such experiments and i n v e s t i g a t i o n s  w i l l  be conf ined t o  the Eleana 

Formation. 

i n  those areas o f  the t e s t  s i t e  where i t  can be shown t h a t  they w i l l  n o t  i n t e r f e r e  w i t h  the  

underground nuc lear  t e s t i n g  program. 

and t h e  Gold Meadows Stock i n  Area 19 a re  examples. 

a l l u v i a l  depos i ts ,  and tu f faceous m a t e r i a l s  a re  a l s o  l i k e l y  candidates.  

Other geo log ic  media w i l l  a l s o  be i nves t i ga ted  w i t h  s i m i l a r  experiments and t e s t s  

The g r a n i t i c  fo rmat ions  of  t he  Climax Stock i n  Area 1 5  

Other c r y s t a l i n e  rocks,  unsaturated 

Nor need such i n v e s t i g a t i o n s  be conf ined t o  the  t e s t  s i t e  proper.  

Timber Mountain Caldera extends o f f s i t e  t o  the  west on t o  the  N e l l i s  A i r  Force Range (see 

F igu re  11-9). 

a t tempt  t o  i n f e r  the  e x t e n t  o f  t h i i j  g r a n i t i c  s t r u c t u r e .  

exp lo ra to ry  d r i l l i n g  w i l l  f o l l o w  and i f  the  rock  p roper t i es  a re  determined t o  be s u i t a b l e ,  

e l e c t r i c a l  heat experiments and r a d i a t i o n  experiments w i l l  be conducted. U l t i m a t e l y ,  t h i s  

cou ld  a l s o  l ead  t o  mined t e s t  chambers s u i t a b l e  f o r  a p i l o t  demonstrat ion o f  a te rmina l  waste 

repos i t o r y .  

The g r a n i t i c  core  o f  the  

Aero-magnetic e x p l o r a t i o n  i s  p resen t l y  being conducted i n  t h i s  area i n  an 

I n  agreement w i t h  the  U.S. A i r  Force, 

9. Spent Unreprocessed Fuel Storage Experiments 

Nuclear f u e l  recovery a c t i v i t i e s  f o r  t he  Tory 1 1 - C  fue l  tubes occu r r i ng  i n  the  EMAD f a c i l i t y ,  

i n  Area 25, w i l l  be completed and shipment o f  t he  recovered f u e l  t o  the  Idaho Nuclear 

Engineer ing Laboratory  i s  scheduled t o  occur du r ing  the  f i r s t  qua r te r  o f  FY 1978. The EMAD 

b u i l d i n g  w i l l  be decontaminated i n +  p repara t i on  f o r  a d d i t i o n a l  spent f u e l  hand l ing  research 

and development experiments. 

1 ' 

S ta ted  i n  broad terms, the  o b j e c t i v e  o f  t h i s  proposed program i s  the  experimental v e r i -  

f i c a t i o n  and demonstrat ion of* the  engineer ing and opera t i ona l  p r i n c i p l e s  o f  a gener ic  system 

f o r  the  hand l ing  and i n t e r i m  sur face  *storage o f  unreprocessed spent r e a c t o r  fue l  assemblies. 

It c o n s t i t u t e s  a demonstrat ion program whose u l t i m a t e  o b j e c t i v e  i s  t o  p lace  a minimum o f  

f o u r  encapsulated LWR spent f u e l  assemblies i n  a sur face  storage c o n f i g u r a t i o n  near the  NTS 

EMAD f a c i  1 i ty. 
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9. Spent Unreprocessed Fuel Storage Experiments 

54 

Cont. ) 

Q 

Dunimy fuel elements will be used at first, received by truck in approved shipping casks at 

the EMAD facility. 

transporting, emplacing , and instrumenting will be experimentally investigated and evaluated 
to develop the technology. Safety procedures will be developed and evaluated. Potential 

malfunctions will be investigated and handling procedures developed. 

Alternate flow paths and techniques for receiving, handling, encapsulating, 

It is anticipated that spent unreprocessed LWR fuel assemblies will follow and the demonstration 

program will begin. The actual emplacement will be instrumented with a 20-year operational 

design life and will be capable of interim retrieval. 

similar to that described in Draft Environmental Impact Statement 1539 (Reference 91), and 

emplacements in dry wells, are to be demonstrated. 

air-cooled vault (Reference gl), may also be demonstrated. 

will not be demonstrated at NTS. 

The sealed storage cask concept, 

Other storage concepts, such as the 

The water basin storage concept 

Depending upon the results obtained from the demonstration of the four unreprocessed spent 

reactor fuel assemblies, the program could grow into a demonstration phase of a prototype 

handling and storage facility for some 100 to 200 spent reactor fuel assemblies. 

10. CETO Program 

ERDA's Division of Biomedical and Environmental Research sponsors a CETO organization 

(acronym for Civil Effects Test Operation) on the NTS. Individual and team-sponsored 

investigators, primarily from a number of universities, have established over a hundred research 

areas (plots) scattered over the NTS in the past 15 years. 

The general purpose o f  the CETO study plots is  to provide individually distinct and 

strategically located areas for the acquisitton of data on plant and animal life in a 

desert envjronment. 

environmental conditions and others serve as unique reserves of flora and fauna for taxonomic 

purposes. 

specific experimental conditions. 

Some areas are used to provide baseline control data under natural 

Other areas provide information relative to individual and species reactions to 

. . . . - . . - . -. . - -. . . ,  . .  . - - 
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10. CETO Program (Con t . )  

Since the CETO biological and ecolcigical investigations were in i t i a t ed  a t  the NTS, plots 

have been chosen fo r  the i r  unusual charac te r i s t ics  by sc i en t i s t s  from several univers i t ies  

and research organizations. Early research was directed toward assessment of ncrclear tes t ing 

e f fec ts  on populations of desert  animal and plant l i f e ,  as determined by trapping surveys and 

observations in i r radiated and nonirradiated areas.  Study plots were established a t  c r i t i c a l  

b l a s t  locations,  with physiognomy-similar, nonaffected plots used as  control areas.  Basic 

projects conducted during th i s  period were directed to ( a )  compare ecological s tudies  of native 

animals exposed t o  nuclear e f fec ts ;  ( b )  study plant communities and the i r  environments to  

evaluate e f fec ts  of nuclear tes t ing;  (c )  co l lec t ,  ident i fy ,  and study the behavior of 

arthropods in disrupted ecosystems; ( d )  study radiation e f fec ts  on rodents, l i zards ,  and 

vegetation within the Rock Valley study area;  and ( e )  study radionuclide cycling in plants 

and so i l s .  

i n  re la t ion  t o  these broader objectives.  

Numerous subprojects dealing with specif ic  species '  reactions have been conducted 

Data r e l a t ive  t o  annual climatic conditions, analysis o f  communities, and the i r  in te r -  

re la t ionships ,  which were collected and documented from study plots established during the 

e a r l i e r  period, have been used as  a base for  ongoing research slanted more toward investigations 

of the natural deser t  ecosystem. As plant population changes a re  very slow, the value of 

spec i f ic  plots  increases with time, as does the importance of maintaining the i r  in tegr i ty .  

Current projects include invest igat ive e f fo r t s  toward determinations of ( a )  e f f ec t s  of 

population density,  winter r a in fa l l ,  and predation upon the reproduction and survival of spec i f ic  

l i zard  species; (b)  n 

butions and ab io t ic  f 

(d)  various aspects of autecology .(I 

assess environmental factors  which {iffect  reproduction and mortali ty of deser t  rodents; 

( e )  nitrogen, radionuclide, and mineral cycling i n  deser t  plants;  (f 1 methods of revegetating 

disturbed areas including i r r iga t ion  techniques; and (g] possible e f f ec t s  of nonnuclear 

contaminants on the deser t  ecosystem. 

compilation of many o f  the reports resul t ing from this work. 

r e  and dis t r ibut ion-of  so i l  arthropods i n  re la t ion  t o  plant d i s t r i -  

ors ;  ( c )  energy. and water metabolism of f r ee  l iving vertebrates;  

. ;' d ie t ,  behavior, water, and energy metabolism) to  

O'Farrell and Emery (Reference 54) include a 
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10. CETO Program (Cont.) 

The Rock V a l l e y  Study Area and some o f  t h e  forward area s tudy  p l o t s  a r e  be ing used by i n v e s t i -  

ga tors  associated w i t h  t h e  U.S. I n t e r n a t i o n a l  B i o l o g i c a l  Program (IBP) , Deser t  Biome, i n  t h e i r  

a n a l y s i s  o f  an ecosystem program (Reference 90). The ex tens ive  a v a i l a b l e  i n f o r m a t i o n  on 

these areas has made them i d e a l  f o r  cont inued m o n i t o r i n g  t o  p r o v i d e  an unequaled data base 

s u i t a b l e  f o r  v a l i d a t i n g  mathematical " p r e d i c t i v e "  models o f  d e s e r t  ecosystems. 

The ex tens ive  data base has been found u s e f u l  by IBP workers, n o t  o n l y  f o r  v a l i d a t i o n  

( c u r r e n t  s t a t e  o f  t h e  system measurements) b u t  a l s o  f o r  t h e  a c t u a l  c o n s t r u c t i o n  o f  models 

based on complete h i s t o r i e s  o f  s p e c i f i c  f e r t i l i t y ,  n a t a l i t y ,  m o r t a l i t y ,  and l o n g e v i t y  r a t e s  

of var ious  species of bo th  p l a n t  and animal l i f e  i n  a d e s e r t  ecosystem. 

CETO p r o j e c t s  a r e  expected t o  cont inue.  

The DBER-sponsored 

C. ACTIVE CONSIDERATIONS 

The s ize ,  c l imate ,  and remoteness o f  t h e  c o n t r o l l e d  areas o f  t h e  NTS and t h e  N e l l i s  A i r  Force Range 

a long w i t h  t h e  e x i s t i n g  suppor t  o rgan iza t ion ,  appeal t o  program managers throughout  t h e  government. 

From t ime t o  t ime, some i n v e s t i g a t e  t h e  s u i t a b i l i t y  o f  t h e  NTS f o r  se lec ted  a c t i v i t i e s .  Several 

such i n v e s t i g a t i o n s  a r e  under way a t  t h e  present  t ime, b u t  i t  i s  d i f f i c u l t  t o  determine i f  these 

w i l l  develop i n t o  r e a l  a c t i v i t i e s .  The most s i g n i f i c a n t  o f  these are :  

1. I n t e r i m  Storage o f  High-Level Comnercial Rad ioac t ive  Waste 

The Nevada Tes t  S i t e ,  a long w i t h  t h e  Hanford Reservation, Washington, and t h e  Idaho Nat iona l  

Engineer ing Laboratory ,  Idaho, have been considered as p o t e n t i a l  s i t e s  f o r  t h e  i n t e r i m  s to rage 

o f  commercial h i g h - l e v e l  rad ioac t ive-contaminated  waste--a proposed a c t i v i t y  h e r e t o f o r e  

des ignated as a r e t r i e v a b l e  sur face  s to rage f a c i l i t y .  

r e t r i e v a b l e  sur face  s to rage were t r e a t e d  i n  a D r a f t  Environmental Statement, WASH 1539 

(Reference 91). Th is  environmental statement was withdrawn i n  A p r i l  1975 when the  program f o r  

managing r a d i o a c t i v e  waste was r e o r i e n t e d  i n  f a v o r  o f  te rmina l  d isposa l  i n  geo log ic  format ions.  

The a l t e r n a t i v e s  f o r  t h e  concept o f  
* 

. .. . .. . . . .~ I - - . -- -- -- . . .._. ... " ...... ._._ ~ .. _ _  -. . - 
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1. I n t e r i m  Storage o f  High-Level Commercial Rad ioac t ive  Waste (Ccnt.) 

R e t r i e v a b l e  surface storage, howevler, i s  be ing  h e l d  as a v i a b l e  o p t i o n  and i t  may s t i l l  

develop t h a t  t h e  NTS i s  se lec ted  f o r  t h i s  purpose sometime i n  the  f u t u r e .  

no p lans a t  p resent  t o  c o n s t r u c t  such a s to rage f a c i l i t y ,  ERDA has requested the  Nevada 

Operations O f f i c e  t o  prepare a s tudy on commercial h i g h - l e v e l  waste hand1 i n g  and s torage 

a t  NTS. 

i n  I I I .B .9 .  above, i s  po in ted  toward the  readying o f  t h i s  technology. ERDA i s  a l s o  com- 

p l e t i n g  some t e s t i n g  and des ign work on a sealed s to rage cask demonstrat ion a t  the  Hanford 

Reservat ion which w i l l  enhance the  c a p a b i l i t y  f o r  aboveground storage, should i t  be necessary. 

If and when the  NTS i s  se lec ted  f o r  t h i s  purpose, a l i c e n s e  f o r  such a f a c i l i t y  w i l l  be 

sought from t h e  Nuclear  Regulatory  Commission and a separate s i t e  s p e c i f i c  environmental 

statement w i l l  be prepared f o r  t h a t  a c t i v i t y .  

Whi le  t h e r e  a r e  

The exper imenta t ion  and demonstrat ion t o  be accomplished a t  t h e  NTS, as descr ibed 

2. 

3 .  

Seafarer  

The Nevada Tes t  S i t e  has a l s o  been examined as p a r t  o f  a p o t e n t i a l  s i t e  f o r  t h e  Navy's 

proposed ext remely 1 ow-frequency r a d i o ,  submarine communications system, the  "Seafarer"  

System. The Navy has r e c e n t l y  withdrawn c o n s i d e r a t i o n  o f  t h e  Nevada Tes t  S i t e ,  b u t  i s  

a c t i v e l y  cons ider ing  lands o f  t h e  N e l l i s  A i r  Force Range and Tonopah Tes t  Range, immediately 

a d j a c e n t  t o  t h e  NTS, as w e l l  as s i t e s  on the  upper peninsula o f  Mich igan and a t  the  White 

Sands Prov ing Ground and F o r t  B l i s s  i n  New Mexico. 

S o l a r  Energy Research Faci  1 i t y  

The J e t  Propu ls ion  Laboratory  i n  Pasadena i s  p r e s e n t l y  i n v e s t i g a t i n g  t h e  Nevada T e s t  S i t e  

a long w i t h  numerous l o c a t i o n s  i n  C a l i f o r n i a  as a p o t e n t i a l  s i t e  f o r  a s o l a r  energy research 

f a c i l i t y .  A p o r t i o n  o f  t h e  Area 25 i s  under cons idera t ion .  
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SECTION I V  

ENVIRONMENTAL IMPACTS AND EFFECTS 

A. EFFECTS FROM FUTURE UNDERGROUND NUCLEAR 'TESTING 

1. Detonat ion Phenomena 

Under the  c u r r e n t  l i m i t a t i o n ,  nuc lear  exp los ive  t e s t s  t o  be conducted i n  FY 1978 and beyond by 

t h e  Nevada Operations O f f i c e  w i l l  be executed underground. 

hazardous c o n d i t i o n s  can develop i n  a s s o c i a t i o n  w i t h  any exp los ion .  

t h e  p o l i c y  and p r a c t i c e  o f  ERDA t o  c a r r y  o u t  a nuc lear  weapons t e s t  program w i t h  f u l l  a t t e n -  

t i o n  t o  making each t e s t  as sa fe  and f r e e  o f  hazards and adverse environmental e f f e c t s  as 

poss ib le .  

ext remely h i g h  pressures generated i n  the  ground by the  explos ion,  w i t h  i t s  a t tendant  shock 

wave, and from the  r a d i o a c t i v e  res idues o f  t h e  nuc lear  dev ice.  

ground s t a r t s  a complex s e r i e s  o f  events t h a t  take  p lace  i n  t imes rang ing  f rom a lmost  i n s t a n -  

taneously  t o  many hours. 

Unless proper  c o n t r o l s  a re  exerc ised,  

It i s  and cont inues t o  be 

I n  an underground nuc lear  detonat ion,  such e f f e c t s  can a r i s e  main ly  from the  

A nuc lear  exp los ion  under- 

a. C a v i t y  Formation and Collapse 

When a nuc lear  exp los ive  i s  detonated underground, t h e  energy re leased immediately 

produces ext remely h i g h  temperatures i n  t h e  dev ice and the  surrounding medium. 

s o l i d  m a t e r i a l s  a r e  vaporized, and pressures exceeding a m i l l i o n  atmospheres a r e  produced. 

An outgoing shock wave develops, which i s  i n i t i a l l y  so s t rong t h a t  i t  vapor izes more o f  

t h e  surrounding medium. As t h e  shock wave expands, i t s  i n t e n s i t y  weakens u n t i l  t h e  

medium i s  mel ted r a t h e r  than vaporized. 

pressure i n  t h e  c a v i t y  approx imate ly  balances the  l i t h o s t a t i c  pressure o f  t h e  overburden. 

The s i z e  of the  underground c a v i t y  i s  dependent upon t h e  amount o f  energy re leased by the  

explos ion,  the  depth o f  b u r i a l ,  and t h e  p h y s i c a l  p r o p e r t i e s  o f  t h e  medium i n  which i t  i s  

detonated. 

weak t h a t  i t s  e f f e c t  i s  l i m i t e d  t o  f r a c t u r i n g  and heat ing  o f  t h e  medium. 

s p h e r i c a l  c a v i t y  i s  f i l l e d  w i t h  vapor ized m a t e r i a l  and l i n e d  w i t h  mel ted rock .  A f t e r  the  

These 

The c a v i t y  thus formed expands u n t i l  the  vapor 

A t  ranges s t i l l  g r e a t e r  than c a v i t y  rad ius ,  the  shock wave i s  s u f f i c i e n t l y  

. The g e n e r a l l y  

cav i ty , fo rms,  the vapor ized r o c k  condenses and t h e  mol ten rock  flows toward the  bottom, 

t h e  r e s i d u a l  gases cool ,  the  pressure subsides, and c o l l a p s e  o f  the  upper w a l l s  o f  the  
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1. Detonat ion Phenomena (Cont.) 

c a v i t y  begins. 

hours o f  i t s  fo rmat ion .  Occasional ly,  i t  may be delayed f o r  several  days o r  weeks, bu t ,  

once s ta r ted ,  the co l l apse  proceeds r a p i d l y .  This co l l apse  cont inues upward, producing a 

v e r t i c a l  , r u b b l e - f i l l e d  column known as a rubb le  chimney. 

The c a v i t y  co l l apse  i s  commonly i n i t i a t e d  w i t h i n  a few minutes t o  several  

The upward progression o f  the rubb le  chimney depends on the  s i z e  o f  the  c a v i t y ,  i t s  

depth, and the  s t reng th  o f  the i n d i v i d u a l  s t r a t a  o f  o v e r l y i n g  rock.  Some chimneys do n o t  
I 

progress t o  the  surface. I f  t h i s  happens, there  w i l l  remain a p o t e n t i a l  hazard w i t h  

regard  t o  the  s t a b i l i t y  o f  the  sur face  t e r r a i n  over the underground chimney. Such a 

s i t u a t i o n  requ i res  spec ia l  s a f e t y  precaut ions as discussed i n  "Postevent A c t i v i t i e s , "  

Sec t ion  I I I .A .3 .e .  

b. Surface Expression 

Fo l low ing  most o f  the  nuc lear  t e s t s ,  the overburden does n o t  form a suppor t ing  arch  over  

the  rubb le  chimney, and the  chimneying process w i l l  proceed upward u n t i l  i t  reaches the  

ground surface. The process w i l l  te rmina te  by the fo rmat ion  o f  a con ica l  o r  bowl-shaped 

depress ion from several  tens of meters t o  a few hundred meters i n  d iameter  and up t o  60 

meters deep. These depressions, c a l l e d  subsidence c r a t e r s  o r  "s inks,"  w i l l  be s i m i l a r  t o  

the,many (severa l  hundred) c r a t e r s  now i n  ex is tence on the t e s t  areas and descr ibed i n  

Sec t ion  I 1  .D.2. 

Numerous sur face  f r a c t u r e s  w i l l  be v i s i b l e  around most c r a t e r s .  Those r e l a t e d  t o  i t s  

fo rmat ion  may show concen t r i c  and r a d i a l  pa t te rns ,  w h i l e  o the r  l i n e a r  f r a c t u r e s  may 

be a l i gned  w i t h  the  e x i s t i n g  f a u l t s  and bedrock j o i n t  pa t te rns  i n  the  under l y ing  

rocks.  

p r e e x i s t i n g  f a u l t s  near the  exp los ion  s i t e s .  Such motion, if st rong  enough, u s u a l l y  

r e s u l t s  i n  v e r t i c a l  o f f s e t  (d isplacement)  a long the t r a c e  o f  the f a u l t  a t  the  ground 

surface. 

v e r t i c a l  displacements w i l l  exceed about one meter (3.3 f e e t ) .  

Ground mot ion from some exp los ions  can be expected t o  cause displacement a long 

Based upon pas t  experience (see Sect ion  II.D.4.), i t  i s  u n l i k e l y  t h a t  these 

They can extend f o r  a 

I 
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1. Detonat ion  Phenomena (Cont.) 

few hundred meters t o  a few k i lometers  l a t e r a l l y  a long the  f a u l t .  The v e r t i c a l  d i s -  

placement u s u a l l y  w i l l  decrease r a p i d l y  w i t h  d is tance f rom the  exp los ion  s i t e .  

displacement a long p r e e x i s t i n g  f a u l t s  i s  n o t  expected t o  extend beyond the  boundaries o f  

t h e  t e s t  area and none w i l l  produce any s i g n i f i c a n t  environmental e f f e c t  i n s o f a r  as 

present  or foreseeable uses o f  the t e s t  s i t e  a r e  concerned. 

Any 

2 Ground Mot ion  and S t r u c t u r a l  Response 

An underground nuc lear  de tonat ion  w i l l  i n v a r i a b l y  produce some d e t e c t a b l e  l e v e l  o f  ground 

motion. 

energy t r a n s m i t t e d  i n t o  t h e  ground as se ismic energy, these techniques a r e  d i f f i c u l t  and a r e  

n o t  p r a c t i c a l  f o r  use on r o u t i n e  operat ions.  

While t h e r e  a r e  methods f o r  decoupl ing o r  lessen ing  the amount o f  the  exp los ion  

A f t e r  many years  ( s i n c e  1963) o f  m o n i t o r i n g  and ana lyz ing  ground mot ion  da ta  f rom a l a r g e  

number of underground explosions, e m p i r i c a l  equations have been developed which d e f i n e  the  

impor tan t  c h a r a c t e r i s t i c s  o f  the  ground mot ion and the  dynamic response o f  s t r u c t u r e s  t o  t h a t  

motion. 

ground mot ion  from planned underground t e s t  and the  e f f e c t s  t h a t  mot ion w i l l  have upon s t r u c t u r e s .  

The r e s u l t i n g  equat ions a r e  used t o  p r e d i c t ,  w i th  reasonable accuracy, t h e  expected 

Past  experience has shown t h a t  t h e  impor tan t  parameters t o  be considered i n  p r e d i c t i n g  the  

ground mot ion a t  any g iven l o c a t i o n  inc lude:  (1 )  the  d i s t a n c e  from t h e  emplacement hole, ( 2 )  

t h e  s p e c i f i c  area on NTS where the  t e s t  i s  t o  be conducted, ( 3 )  t h e  expected y i e l d  of t h e  

nuc lear  device, ( 4 )  t h e  depth o f  b u r i a l ,  and ( 5 )  the p r o p e r t i e s  o f  t h e  geo log ic  media sur-  

rounding t h e  de tonat ion  p o i n t  ( e s p e c i a l l y  the  p o r o s i t y  and water  conten t  o f  t h e  rock) .  See 

Sect ion  II.D.6. o f  t h i s  statement and Reference 35 f o r  a more ex tens ive  d iscuss ion.  The 

p r e d i c t i o n s  a r e  s t a t e d  i n  terms of the  peak ampl i tudes of acce lera t ion ,  v e l o c i t y ,  and d i s -  

placement, which q u a n t i t a t i v e l y  descr ibe  t h e  r e l a t i v e  s i g n a l  s t r e n g t h  a t  t h e  ground s t a t i o n s  

o f  i n t e r e s t .  
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2. Ground Mot ion and S t r u c t u r a l  Response (Cont.) 

For s t r u c t u r a l  engineer ing s tud ies ,  p r e d i c t i o n s  o f  the spec t ra  composi t ion o f  the  ground 

mot ion  a t  s p e c i f i c  l o c a t i o n s  on and o f f  the t e s t  s i t e  a re  requ red. 

ground mot ion e x c i t a t i o n  by o s c i l l a t i n g  a t  f a i r l y  we l l -de f i ned  per iods  o f  v i b r a t i o n .  

amount o f  movement experienced by a s t r u c t u r e  i s  dependent upon the  phys ica l  parameters o f  the  

s t r u c t u r e  and the spec t ra l  composi t ion and d u r a t i o n  o f  the seismic s igna l .  Techniques have 

evolved from the  study o f  the i n t e r r e l a t i o n s h i p  between these f a c t o r s  which pe rm i t  t he  pre- 

d i c t i o n  o f  the  magnitude of  a s p e c i f i c  b u i l d i n g ' s  response t o  the  p red ic ted  ground motion. 

(See Reference 36.) 

S t ruc tu res  respond t o  

The 

Many t e s t s  conducted as p a r t  of  the underground t e s t  program are  by nature  exper imental  so 

t h a t  the  energy y i e l d  i s  n o t  p r e c i s e l y  known beforehand. However, a maximum c r e d i b l e  y i e l d  

can be ca lcu la ted ,  based upon the bes t  performance which can reasonably be expected from the  

device components. 

made on the  bas is  o f  t h i s  maximum c r e d i b l e  y i e l d .  

i n t o  the  p red ic t i ons .  

( t h e  design y i e l d ) ,  b u t  t h i s  i s  n o t  f o r  s a f e t y  reasons b u t  r a t h e r  f o r  postevent  comparison 

w i t h  ac tua l  ground motions. Observed mot ion data a re  processed f o r  re f inement  o f  the da ta  

base so as t o  improve the  ground mot ion p r e d i c t i o n  c a p a b i l i t y .  

P red ic t i ons  of ground mot ion e f f e c t s  from any nuc lear  exp los ion  w i l l  be 

This in t roduces  an element o f  conservat ism 

Pred ic t i ons  w i l l  a l s o  be made f o r  the  expected y i e l d  o f  the  device 

Seismic instruments w i l l  con t inue t o  be deployed t o  document the ground and b u i l d i n g  response 

motions t o  v e r i f y  t h a t  ac tua l  motions a re  w i t h i n  the range o f  p red ic ted  mot ions. 

magnitude o f  the  measurement program w i l l  va ry  w i t h  the  a n t i c i p a t e d  y i e l d .  

y i e l d s  above 80 k i l o t o n s ,  a minimum o f  f i v e  ground s t a t i o n s  and ten  h i g h - r i s e  b u i l d i n g s  w i l l  

be instrumented, wh i l e  f o r  h i g h e r - y i e l d  tes ts ,  as many as 25 ground s t a t i o n s  and 50 h i g h - r i s e  

b u i l d i n g s  w i l l  be inc luded i n  the  program. Most o f  the  documentation e f f o r t  w i l l  be concentrated 

i n  Las Vegas, a l though fo r  the h i g h - y i e l d  tes ts ,  records may be taken as f a r  away as Reno, 

Nevada; S a l t  Lake City, Utah; Phoenix, Arizona; and San Francisco and Los Angeles, C a l i f o r n i a .  

The 

For t e s t s  w i t h  

~ .. . .. . . . - . .. . . ----- - .  . .  , .  
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I n  add i t i on ,  l a r g e  Federal and mun ic ipa l  f a c i l i t i e s ,  such as Hoover Dam and the  Colorado 

R iver  Water System, w i l l  be moni tored t o  v e r i f y  t h a t  ac tua l  motions a re  w i t h i n  the  range o f  

p red ic ted  motions, and assure t h a t  adverse e f f e c t s ,  which cou ld  r e s u l t  i n  the  i n t e r r u p t i o n  

of v i t a l  p u b l i c  services,  a re  n o t  occur r ing .  

The successful  a p p l i c a t i o n  o f  the p r e d i c t i o n  techniques u t i l i z e d  over the years and t h e  broad data 

base upon which these p r e d i c t i o n  techniques were developed g ives  r i s e  t o  a h igh  degree o f  conf idence 

t h a t  f u t u r e  underground nuc lear  tes t i ng ,  i n  the range o f  y i e l d s  covered by t h i s  environmental s t a t e -  

ment, w i l l  n o t  produce ground mot ion s i g n i f i c a n t l y  d i f f e r e n t  from pas t  experience. 

i t  i s  n o t  expected t h a t  the response o f  s t r u c t u r e s  t o  t h a t  mot ion w i l l  cause s t r u c t u r a l  damage 

t o  e x i s t i n g  b u i l d i n g s  o f f s i t e .  

p ro jec ted  f o r  Las Vegas. 

u t i l i z e d  i n  an e f f o r t  t o  ma in ta in  an acceptable cos t  l e v e l  f o r  new b u i l d i n g s .  

t o  study explos ion-generated ground mot ion and i t s  e f f e c t s  on s t r u c t u r e s  i n  o rde r  t o  update 

and r e f i n e  the  p r e d i c t i o n  methodology. 

I n  add i t i on ,  

Some uncer ta in t y  r e l a t e s  t o  the  f u t u r e  h i g h - r i s e  b u i l d i n g s  

New and innova t i ve  design concepts and b u i l d i n g  m a t e r i a l s  a re  being 

ERDA w i l l  con t inue 

There i s  no evidence o f  damage t o  o f f s i t e  mines t h a t  cou ld  be a t t r i b u t e d  t o  ground mot ion 

produced by underground nuc lear  explosions. 

s i t e  a re  p e r i o d i c a l l y  examined and pho tog raph ica l l y  documented by experienced min ing  engineers. 

A t  the  l e v e l s  o f  mot ion expected from f u t u r e  t e s t  a c t i v i t i e s ,  damage t o  o f f s i t e  mines i s  

n o t  expected t o  occur. 

A l l  mines w i t h i n  50 km (31 m i l e s )  of  the t e s t  

However, the  surve i l lance 'p rogram w i l l  be 'cont inued. 

Although t e s t - r e l a t e d  ground motions have never been repo r ted  t o  have caused snow dislodgment 

i n  the  Spr ing Mountains south. o f  t he  NTS, EMS moni to rs  w i l l  con t inue t o  contac t  the  U. S .  

Fores t  Serv ice  whenever a 1 

of t he  Las Vegas Ranger Dis 

Because underground n 

t o  exceed i n  y i e l d  t h  

mot ion  a re  an t i c ipa ted .  As noted i n  Sec t ion  I I .D.5. ,  f o r  a few poor l y  cons t ruc ted  we l l s ,  increased 

water  t u r b i d i t y  may have appeared somewhat e a r l i e r  than i t  would have w i t h o u t  nuc lear  t e s t i n g .  

Th is  w i l l  con t inue t o  be t r u e  i n  the  fu tu re .  

damage even though the l i k e l i h o o d  o f  t h e i r  being r e l a t e d  t o  t e s t  a c t i v i t y  a t  the  NTS i s  smal l .  

e t e s t  'is scheduled du r ing  w in te rs  of heavy snowfa l l .  Members 

c t  can then take  any spec ia l  s a f e t y  precaut ions they deem necessary. 

s t s  conducted a t  t he  NTS i n  FY 1978 and a f te rward  a re  n o t  expected 

c t e d  i n  the  pas t .  few c la ims o f  damage t o  water  w e l l s  by ground 

The NV w i l l  con t inue t o  i n v e s t i g a t e  c la ims o f  w e l l  
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3. Se ism ic i t y  

S t imu la ted  s e i s m i c i t y  has been observed t o  occur f o l l o w i n g  the execut ion  o f  underground 

nuc lear  tes ts ,  w i t h  the a f te rshocks  p e r s i s t i n g  f o r  days, weeks, o r  months a f t e r  the  exp los ion .  

Studies have shown t h a t  t h i s  s e i s m i c i t y  i s  con f ined t o  the  approximate area o f  t he  de tonat ion  

and i s  caused by a readjustment  o f  the  near s t ress  f i e l d  t o  the  exp los ion  e f f e c t s  and by 

d e t e r i o r a t i o n  o f  the c a v i t y  du r ing  chimney fo rmat ion .  Research 

underground t e s t s  on the  reg iona l  s e i s m i c i t y  a re  nar rowly  r e s t r  

and amp1 i tude. 

ERDA has mainta ined a program t o  document and analyze the s t imu  a ted  s e i s m i c i t y  p a t t e r n  on 

has shown t h a t  t he  e f f e c t s  of 

c ted  bo th  i n  t ime, area, 

Pahute Mesa i n  connect ion w i t h  the h i g h - y i e l d  tes ts .  

w i t h  each t e s t  do n o t  appear t o  dev ia te  s i g n i f i c a n t l y  from event t o  event o r  from t e s t  area t o  

t e s t  area. 

exp los ion  t o  p r e e x i s t i n g  f a u l t  planes on Pahute Mesa. 

the  frequency o f  t e s t i n g  has any obvious i n f l u e n c e  on the pa t te rns  o f  s e i s m i c i t y  except  t h a t  

t he  number o f  a f te rshocks  assoc ia ted  w i t h  each t e s t  seems t o  d im in i sh  w i t h  each succeeding 

t e s t ,  p rov ided the  t ime between t e s t s  i s  a few months o r  l ess .  

t he  s t imu la ted  s e i s m i c i t y  i s  con t inu ing .  

The pa t te rns  o f  s e i s m i c i t y  assoc iated 

The d i f f e r e n c e s  t h a t  a re  noted a re  genera l l y  r e l a t e d  t o  the  p r o x i m i t y  o f  t he  

Furthermore, i t  does n o t  appear t h a t  

Research i n t o  t h i s  aspect  of 

I n  cons ide ra t i on  o f  any h i g h - y i e l d  t e s t  a c t i v i t i e s  i n  the  fu tu re ,  t he re  i s  no reason t o  expect 

any v a r i a t i o n  from the  p a t t e r n  o f  s t imu la ted  s e i s m i c i t y  a l ready  repo r ted  by Hami l ton 

(Reference 40). The seismic c h a r a c t e r i s t i c s  o f  h i g h - y i e l d  t e s t i n g  a t  Pahute Mesa inc lude:  

a. 

b. 

Af tershock magnitudes a re  expected t o  be l e s s  than the  seismic magnitude 
r e s u l t i n g  from the  exp los ion  i t s e l f .  

The vas t  preponderance o f  a f te rshocks  w i l l  occur a t  shal low depths probably  l e s s  than 
5 k i lometers  ( 3  m i l e s ) ,  and w i l l  be l oca ted  w i t h i n  14 k i l omete rs  (8.7 m i l e s )  o f  ground 
zero o f  the  preceding explosion. 

Exp los ion-s t imu la ted  earthquake a c t i v i t y  i s  n o t  expected t o  extend ou ts ide  the  t e s t  areas. 

geo log ic  s t r u c t u r e .  

c. 

d. The s p a t i a l  d i s t r i b u t i o n  o f  a f te rshocks  w i l l  be l a r g e l y  i n f l uenced  by the  l o c a l  

~. .. . = "  . . .. . . . . . . . - 
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3. Se ism ic i t y  (Cont.) 

The l i k e l i h o o d  o f  t r i g g e r i n g  an earthquake, which would represent  a hazard t o  persons o r  

p roper ty ,  o r  cause environmental damage o f f s i t e ,  i s  very remote. 

4. Hydrology 

Th is  sec t i on  assesses the impact o f  f u t u r e  underground t e s t i n g  on the  hydro log ic  system of the 

NTS and ad jacent  areas. 

weapon mate r ia l s ,  f i s s i o n  products,  and neutron-induced r a d i o a c t i v i t y  generated a t  each under- 

The .primary source o f  r a d i o a c t i v i t y  a t  the  NTS i s  the combinat ion of 

ground nuc lear  t e s t  l o c a t i o n .  

r a d i o a c t i v e  waste i nven to ry  r e q u i r i n g  long-term s u r v e i l l a n c e  and r e s t r i c t e d  access. The 

m o b i l i t y  o f  the  waste a t  each s i t e  is  dependent ma in ly  upon the p r o x i m i t y  t o  l o c a l  water 

t ab les  and upon groundwater t ranspor t .  

Such t e s t s  w i l l  con t inue t o  c rea te  and add t o  the  l a r g e  bu r ied  

a. Nuclear Tests Above the  Water Table 

Most nuc lear  exp los ions  a t  the  NTS have been and a re  expected i n  the  fu tu re  t o  be con- 

ducted i n  unsaturated a l l uv ium o r  t u f f  above the  water  tab le .  I n f i l t r a t i o n  o f  sur face  

r u n o f f  caught i n  subsidence c r a t e r s  w i l l  be somewhat g rea te r  than through the  undis-  

tu rbed preshot  s o i l  because o f  the  increased pe rmeab i l i t y  o f  the  rubb le  beneath the  

c r a t e r .  However, t he re  i s  some evidence t h a t  i n f i l t r a t i o n  i n t o  and around the  nuc lear  

c a v i t y  w i l l  be slowed by a l a y e r  of c l a y  which accumulates i n  the  bottom of many sub- 

sidence c ra te rs ,  by the  explosion-compacted, glazed envelope surrounding the  c a v i t y  

i t s e l f ,  and because of the  low n a t u r a l  p e r m e a b i l i t y ' o f  t he  rock  beneath t h e  c a v i t y .  

Although some s t r a t i g r a p h i c  u n i t s  w i t h i n  the  t u f f s  under l y ing  NTS t e s t  areas a r e  moderately 

permeable, downward hydraulic-seepage..is,tlimited by t h e  t h i c k  t u f f  aqu i ta rd ,  p rev ious l y  

discussed i n  Sec t ion  II.D.5., t h a t  does n o t  ma in ta in  open f r a c t u r e s .  
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A d d i t i o n a l l y ,  the  z e o l i t i z e d  zones of the t u f f s ,  through which i n t e r s t i t i a l  f l o w  pre-  

dominates, have h igh  ion-exchange c a p a c i t i e s  because o f  t h e i r  minera logy and l a r g e  sur face  

areas f o r  adsorp t ion  (Reference 92 ) .  

t o  move through the system a t  the same r a t e  as the groundwater, b u t  even then i t s  con- 

c e n t r a t i o n  w i l l  be reduced by r a d i o a c t i v e  decay, ( w i t h  a h a l f - l i f e  o f  12.3 years ) ,  

d ispers ion ,  and d i l u t i o n  du r ing  m ig ra t i on .  Any recharge reaching the  water tab le ,  there-  

f o r e ,  may c a r r y  t r i t i u m  and very d i l u t e  concent ra t ions  of o the r  rad ionuc l ides ;  however, 

the  process w i l l  take  hundreds o f  years and must t rave rse  a long and c i r c u i t o u s  pa th  t o  

reach o f f s i t e  areas. A study o f  t he  r a t e s  o f  movement o f  water  and waterborne rad io -  

nuc l i des  through the  unsaturated zone i s  a con t inu ing  program a t  t he  NTS. Th is  ma t te r  

i s  discussed i n  the  f o l l o w i n g  sec t ion .  

Only t r i t i u m  i n  the  form of water can be expected 

b. Nuclear  Tests Below the  Water Table 

A smal l  percentage o f  nuc lear  t e s t s  a t  NTS r e q u i r e  b u r i a l  a t  depths g r e a t e r  than about 

500 meters (1,650 f e e t )  where the  work ing p o i n t  o r  the deepest l i m i t  of c a v i t y  growth 

w i l l  penet ra te  sa tura ted  media beneath the  water  tab le .  

most o f  Yucca F l a t ,  the  c a v i t i e s  r e s u l t i n g  from these explosions w i l l  be w i t h i n  

a l l u v i u m  o r  t u f f s  cha rac te r i zed  by low v e r t i c a l  pe rmeab i l i t y  and h igh  ion-exchange 

capac i t i es .  

i n t o  the reg iona l  carbonate a q u i f e r  ( i n  the  Ash Meadows groundwater system) a t  r a t e s  o f  

l e s s  than 0.05 meter  (0.2 fee t )  per  year.  

water i s  increased by passage through many l i t h o l o g i c  u n i t s  having the  a b i l i t y  t o  sorb 

rad ionuc l ides .  

concent ra t ions .  

Beneath Frenchman F l a t  and 

As exp la ined i n  Sec t ion  II.D.5., water  i n  the  t u f f s  leaks  downward 

The t ranspor t  t ime o f  contaminat ion i n  the  

Th is  w i l l  a c t  t o  broaden the  d i s t r i b u t i o n  and suppress peak rad ionuc l i des  
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The Nevada Operations Office plans t o  se lec t  occasional holes of opportunity, generally 

dr i l lback holes, i n  appropriate locations and l i thologies  f o r  continued investigation o f  

the dis t r ibut ion o f  radioact ivi ty  i n  chimney water, i n f i l l  r a t e s ,  temperature changes, 

and radionuclide migration. 

event of February 1 4 ,  1976, has  recently been converted into a radiologic and hydrologic 

monitoring hole and will be used for  these purposes. 

(1,562 f e e t )  below the water table  on Pahute Mesa i n  a geological medium of rhyol i te .  

An exploratory hole d r i l l e d  i n  Area 7 extends below the water table  and penetrates the 

Paleozoic carbonates. This hole will intercept  groundwater in the regional system a f t e r  

lhe dr i l lback hole into the chimney formed by the Cheshire 

Cheshire was detonated 476 meters 

i t  enters  the rock under the NTS. The Bourbon event, detonated i n  1967, i s  located 200 

meters (700 f e e t )  away. 

t o  study groundwater transport  charac te r i s t ics .  

This hole will  be used to  investigate the Paleozoic aquifer and 

Because of the presence of tritium i n  Area 2 groundwater, as  noted e a r l i e r  in Section 

II.D.5., a continuous hydrologic data col lect ion program will Le conducted in the 

Area 2 portion of the  NTS. I t  will  consis t  o f  obtaining water level measurements and 

water samples f o r  radiochemical analysis from a l l  holes of opportunity made available 

through the  various ongoing d r i l l i n g  programs. 

Should radionuclides reach the regional carbonate aquifer beneath Yucca F la t ,  they would 

be transported a t ,  o r  slower than, the groundwater veloci ty ,  previously s ta ted as 2 to  180 

meters (6 t o  600 f e e t )  per year. 

charac te r i s t ics  of, the  carbonate aquifer ,  although t e s t s  a r e  being conducted t o  learn 

more about them. ,'If radioact ivi ty  deposited from nuclear t e s t s  in Yucca Flats  were t o  

enter  the regional groundwater i n  the carbonate system, on the order of one century w i l l  

be required f o r  this water t o  a r r ive  beneath Frenchman Fla t .  

water from past  o r  any future  t e s t s  i n  Frenchman Fla t ,  i t s e l f ,  will  a r r ive  a t  the car- 

bonate aquifer i n  a similar or longer time frame. T h u s ,  any test-derived t r i t ium in the 

water, be i t  from Yucca or  Frenchman, would have decayed by a factor  of about 250 i n  the 

L i t t l e  i s  known of the retardation and dispersion 

Downward-moving contaminated 
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carbonate aquifer below Frenchman Flat .  I n  the Ash Meadows groundwater system, the area 

beneath Frenchman Flat  a lso receives flow from the east  from outside the NTS boundaries. 

This interbasin flow from the eas t  may be as much as an order of magnitude greater  than 

the contribution coming from beneath Yucca F la t .  

be a b o u t  430,000 cubic meters (350 acre-feet)  annually. 

boundaries of the two volumes of water would ultimately d i lu te  the concentration of any 

t r i t ium by another fac tor  of ten. 

water a r r ives  under Mercury Valley, allowing time for  fur ther  radioactive decay. 

Mercury Valley, the greatest  proportion of Ash Meadows flow i s  derived from the Spring 

Mountain Range recharge which enters  the system from the southeast. Again, dispersive 

mixing will occur when th i s  large volume of water comes i n  contact with t h a t  which enters  

from under the Nevada Test S i t e .  There remains another hundred-year journey before these 

waters a r r ive  a t  the Ash Meadows discharge area.  

radioactive decay and dispersive mixing over the long migratory path will reduce any 

t r i t ium concentrations by a t  l ea s t  an order of 10 . 

The flow from Yucca Flat  i s  t h o u g h t  to  

Dispersive mixing along the 

An additional century will have passed before t h i s  

Under 

The combination of 300 years fo r  

9 

As previously s ta ted in Section II .D.5. ,  the annual discharge from the Ash Meadows 
12 spring l i ne  is  about 21 million cubic meters (17,000 acre-feet)  or about 21  x 10 

m i l l i l i t e r s .  I t  would take 21,000 curies of t r i t ium in the form of water t o  mix with 

t h i s  amount of discharge t o  bring the concentration u p  t o  1,000 pCi/ml , the Radiation 

Concentration Guide (RCG)  used in Section II.D.5. in accordance with ERDAM 0524. 

reduction factor  of 2 x 10 for  the minimum 300-year journey due t o  radioactive decay 

referred t o  above i s  applied, more than 420 b i l l ion  curies  o f  t r i t ium would need to  be 

introduced i n t o  the water in the Paleozoic aquifer under Yucca Flat  per year in  order t o  

produce a concentration of 1,000 pCi/ml a t  the Ash Meadows, i f  a l l  of the remaining t r i t ium 

were discharged there.  

the t r i t ium associated with nuclear tes t ing a t  the Nevada Test S i t e .  

t o  over 42,000 kilograms (50 tons) of pure t r i t ium and, for  example, i s  more t r i t ium than 

the Savannah River Plant has ever produced. Thus, i t  i s  v i r tua l ly  impossible for  nuclear 

tes t ing  to  contaminate the groundwater with t r i t ium in any amount tha t  would be 

detectable i n  the outflow of groundwater from the spring l i n e  in the Ash Meadows area.  

I f  the 
7 

This amount, of course, i s  many orders of magnitude above a l l  of 

I n  f a c t ,  t h i s  amounts 
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EFFECTS FROM UNDERGROUND NUCLEAR TESTING 

The above d i scuss ion  makes i t  c l e a r  t h a t  t r i t i u m  m i g r a t i o n  i n  NTS groundwater, even 

though the  most mobi le  contaminant de r i ved  from nuclear  t e s t i n g ,  cannot reasonably be 

expected t o  be a f u t u r e  hazard d t  l o c a t i o n s  o f f  t h e  Test S i t e .  The concentrat ions of  

o t h e r  isotopes hav ing longer  h a l f - l i v e s  w i l l  no t  be reduced as r a p i d l y  by r a d i o a c t i v e  

decay, b u t  they w i l l  be slowed by s o r p t i v e  processes and a re  n o t  a n t i c i p a t e d  t o  pose a 

f u t u r e  hazard. 

Frenchman F l a t  appears t o  be the best  defense aga ins t  t r a n s p o r t  o f  very  l o n g - l i v e d  

nuc l  ides  (Reference 92). 

The ion-exchange capac i t y  o f  the  a l l u v i u m  and t u f f s  beneath Yucca and 

C a l c u l a t i o n s  o f  average groundwater v e l o c i t y ,  presented i n  Sect ion II.D.5. , show t h a t  

water f rom s i t e s  on Pahute Mesa i s  u n l i k e l y  t o  l eave  government-contro l led l and  f o r  more 

than 1,000 years.  

by t e s t i n g  w i l l  u l t i m a t e l y  reduce t h e  concentrat ion.  The f l o w  must pass through t u f f s  o r  

t h e  d e t r i t u s  o f  eroded t u f f s  having s o r p t i v e  c a p a c i t i e s  s i m i l a r  t o  those i n  Yucca F l a t ,  

D ispe rs ion  a long t h e  boundaries o f  any volume o f  groundwater contaminated 

f u r t h e r  l essen ing  t h e  danger i n  p u b l i c  areas. 

However, mon i to r i ng  o f  groundwater a t  t h e  NTS i s  considered necessary because o f  t e s t i n g  

a l ready  concluded, as w e l l  as i n  t h e  f u t u r e ,  and t h a t  mon i to r i ng  w i l l  cont inue u n t i l  i t  

can be f u r t h e r  demonstrated t h a t  t h e  m i g r a t i o n  o f  r a d i o a c t i v i t y  i n  groundwater i s  no t  

s i g n i f i c a n t .  

a r e  destroyed o r  become unserv iceable,  and i f  t h e  cen te rs  o f  t e s t i n g  s h i f t  t o  o t h e r  areas 

a t  t h e  NTS, a d d i t i o  

As w e l l s  i n  t h e  long-term hyd ro log i c  mon i to r i ng  network (see Sec t ion  II.D.5.) 

" . '  a . I "  . ,  
added so t h a t  t h e  mon i to r i ng  network w i l l  con t i nue  

t o  p rov ide  s u r v e f l l a n c e  a t  po in ts f  o f  p u b l i c  use, a t  " e a r l y  warning" l o c a t i o n s  c l o s e  t o  

cen te rs  o f  t e s t i n g ,  and a t  p o i n t s  
' t  

r -  

r e x i t  from t h e  Nevada Test  S i t e .  
. >  

c. E f f e c t s  on t h e  Regi.ona1 Water Supply Q u a n t i t y  
. I  

The average water pumpage a t  t h e  NTS of about 1.2 m i l l i o n  cubic  meters (1,000 a c r e - f e e t )  

annua l l y  f rom t h e  Ash Meadows groundwater system has n o t  produced de tec tab le  e f f e c t s  on 

t h e  r e g i o n a l  water  t a b l e  o r  water  q u a l i t y  d u r i n g  t h e  pas t  15 years. Most o f  t h e  wi thdrawal  

has been f rom Yucca F l a t ,  an area o f  about 200 square k i l omete rs  (75 square m i les  o r  about 

50,000 acres) .  An average d e c l i n e  o f  about 0.15 meter (0.5 f o o t )  would p rov ide  f o r  t h e  
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4. Hydrology, c. (cont . )  

cumulat ive p roduc t i on  f rom Yucca F l a t .  

water  t a b l e  would n o t  be d i s c e r n i b l e .  

e f f e c t s  upon t h e  water t a b l e  a l t i t u d e  and t h e  f l o w  i n  t h e  reg iona l  a q u i f e r .  

pumping o f  s i m i l a r  q u a n t i t i e s  o f  water  t o  suppor t  n u c l e a r  t e s t s  i n  FY 1978 and beyond can 

be expected t o  have s i m i l a r  n e g l i g i b l e  e f f e c t s  upon t h e  water l e v e l s .  Because t h e  t h i c k  

t u f f s  p rov ide  e f f e c t i v e  h y d r a u l i c  i n s u l a t i o n  of t h e  reg iona l  a q u i f e r  from t h e  a l l u v i a l  

v a l l e y  f i l l, e f f e c t s  on r e g i o n a l  water  supply  should n o t  be d i s c e r n i b l e  f o r  c e n t u r i e s  t o  

come. 

Th is  i s  i n s i g n i f i c a n t  and such a v a r i a t i o n  i n  

Withdrawals f rom Frenchman F l a t  a l s o  have n e g l i g i b l e  

Cont inued 

d. E f f e c t s  on Surface Water 

t h e  subsidence c r a t e r s .  A lso,  as 

t h e  tunnel  drainage ponds. Such 

su r face  water r u n o f f  f rom NTS. 

noted i n  Sec t i on  

oca1 e f f e c t s  w i l  

S l i g h t  l o c a l  e f f e c t s  a re  expected upon t h e  su r face  water  because of l o c a l  drainage i n t o  

IV.A.5.a., t r i t i u m  w i l l  be present  i n  

have no i n f l u e n c e  upon t h e  i n f r e q u e n t  

e. E f f e c t s  o f  Hydro log i c  I n v e s t i g a t i o n s  

Cont inu ing i n v e s t i g a t i o n s  t o  improve knowledge o f  t h e  n a t u r a l  h y d r o l o g i c  system and t h e  

e f f e c t s  o f  nuc lea r  t e s t i n g  on t h i s  system w i l l ,  i n  themselves, produce minor  environmental  

impacts. The maintenance o f  obse rva t i on  w e l l s  f o r  water l e v e l  measurements and p e r i o d i c  

sampling r e q u i r e s  some t r a f f i c  t o  areas t h a t  m igh t  o therwise be a l lowed t o  r e v e r t  t o  t h e i r  

n a t u r a l  s ta te .  The d i s r u p t i o n  o f  t h e  n a t u r a l  l a n d  surface, f o r  t h i s  reason, however, i s  

i n s i g n i f i c a n t  i n  comparison t o  t h a t  which i s  necessary t o  support  t h e  t e s t  program d i r e c t l y .  

An impor tan t  t ype  o f  i n v e s t i g a t i o n  t h a t  w i l l  be conducted f o r  a t  l e a s t  severa l  years i s  

t h e  measurement o f  groundwater v e l o c i t y  and a q u i f e r  d i s p e r s i v i t y  by t r a c e r  t e s t s .  

d i l u t i o n  fac to rs  r e q u i r e  t h a t  r a d i o a c t i v e  t r a c e r s  be used i n  such t e s t s ,  and s e l e c t i o n  

and t e s t i n g  o f  s u i t a b l e  t r a c e r s  i s  a major  element o f  t h e  c u r r e n t  program. 

Large 

T r i t i u m  i t s e l f  

. . . . ..__ - . ._ . -. .. . . . . . . -  . ~. , -  .- . ~ ~~ . .. . . .. . 
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4. Hydrology ( C o n t . )  

i s  an excellent t racer ,  b u t  i t  i s  used on NTS only sparingly to  avoid confusion with 

test-derived t r i t ium. Sulfur-35 i s  one of the more promising t racers  because of the 

re la t ive ly  great mobility of the tagged su l fa te  and thiocyanate anions. I t  i s  not a 

f i ss ion  product, emits only beta par t ic les ,  and has a re la t ive ly  short  88-day ha l f - l i f e ,  

thereby posing no long-term danger. 

the groundwater will lower concentrations t o  RCG or less  soon a f t e r  inject ion.  

Tracer quant i t ies  a re  selected such t h a t  d i lut ion in 

Most of the current methods for  t racer  t e s t s  were developed offs i - te  a t  a location about 

24 kilometers (15 miles) southwest of Mercury. These t e s t s  were conducted by the U.  S.  

Geological Survey under l icenses granted by the Nuclear Regulatory Commission and were 

done with the concurrence of the State of Nevada a f t e r  review o f  t e s t  procedures. 

A short-l ived (8-day ha l f - l i f e )  gamma-emitting isotope, iodine-131 , i s  used sparingly 

during infrequent hydraulic ( t race jec tor )  t e s t s  t o  determine aquifer d i s t r ibu t ion  in d r i l l  

holes. Because of the continuing need for  more information on groundwater movement, more 

of such t e s t s  will be required in the future .  Occasionally (one t o  three times annually),  

water must be pumped to  open surface ponds where i t  will be accessible t o  some birds ,  

mammals, and rep t i les .  Al though  concentrations of iodine-131 i n  the cumulative discharge 

a re  very low, i t  can be concentrated in the thyroid-of animals. 

t h a t  there may be e f fec ts  on local small animal .populations. 

I t  i s  therefore conceivable 

Investigations of radionuc1,ide mobility in,water: t h a t , f i l l s  the .rubble ,chimneys a t  expended 

s i t e s  have caused;some:contaminat.ed water to  be -brought t o ’ t h e  surface (see Section II .D.5.) .  

Samples of the water a re  taken for’ana14ysis , b u t  ’the remainder i s  disposed of in accordance 

with procedures established for  other l iquid wastes on NTS, ‘aspdescribed in Section II.D.8.d. 

Future investigations will follow the same procedures. 

. ,  
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Radioactivity 

a .  OnSite Radioactivity 

While most of the radioact ivi ty  which i s  created a t  the Nevada Test S i t e  by underground t e s t s  

will remain in  or  near t o  the respective cavity locations deep underground, some radioact ivi ty  

remains on the surface from atmospheric tes t ing of weapons, nuclear crater ing devices, 

and nuclear propulsion systems conducted dur ing  the e a r l i e r  years.  

on the surface will r e su l t  from such a c t i v i t i e s  as d r i l l i ng  back into the t e s t  explosion 

cavi t ies  to  obtain samples of  the radioactive t e s t  debris ,  from controlled releases of 

radionuclides a t  the NTS Experimental Farm, from the Super Kukla Burst Reactor Fac i l i ty ,  

and from such experiments as  the gas core reactor t e s t s .  Where warranted, radioact ivi ty  

from these sources will be treated as  radioactive wastes. That matter i s  discussed in a 

Other radioact ivi ty  

next subsection (1V:A.S. b. ). 

Radioactive gases a re  expected to  be released t o  the atmosphere during dr i l lback operations 

and from tunnel vent i la t ions,  as  they have been i n  the past .  To minimize these releases,  

the system ut i l ized  i s  to  e i the r  force eff luent  gases back down into the d r i l l  hole or t o  

d i r ec t  the e f f luent  through p re f i l t e r s  and charcoal f i l t e r s  pr ior  t o  release in to  the 

atmosphere, as  explained in Section III.A.3.e. (Postevent Ac t iv i t i e s ) .  These techniques 

will continue t o  be used in the future .  On an average, several hundred curies of radioactive 

noble gases (primarily xenon-133) have been released per year in the past .  

in Calendar Year 1975, t h i s  release was 22 cur ies  and in 1976, 91 curies.  The amounts 

released in the future  will f luc tua te  depending upon the par t icular  d r i l l i ng  and 

tunnel conditions. 

For example, 

The investigation of the d is t r ibu t ion  and inventory of the radioact ivi ty  remaining a t  and 

around the old atmospheric t e s t  areas will continue. This investigation has progressed 

in to  i t s  th i rd  phase as  described in Section II.D.8.a., and the comprehensive sampling 

of each area f o r  the determination of the amounts of plutonium and other radionuclides 

present i s  anticipated t o  continue well i n t o  the future .  

, . .  . . . . . - -. . .. .. .. 
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5. R a d i o a c t i v i t y ,  a. (cont.)  

The RADEX (Rad ia t i on  Exc lus ion)  (areas w i l l  p robably  decrease i n  number as t h e  r a d i a t i o n  

l e v e l s  a t  some o f  t h e  s i t e s  deca:y below 5 m i l l i r e m  pe r  hour, and as t h e  contaminated 

d e b r i s  i n  o the rs  i s  moved t o  t h e  new c e n t r a l i z e d  waste d isposal  area as descr ibed i n  

t h e  f o l l o w i n g  subsect ion.  Only d l i m i t e d  number o f  new RADEX areas i s  expected. 

The environmental  s u r v e i l l a n c e  program, a c t i v e  on t h e  Nevada Test  S i t e  s ince  1955, w i l l  

cont inue. 

expected t o  change i n  response t o  new needs as they develop, and i n  accordance w i t h  t h e  

s i g n i f i c a n c e  o f  t h e  accumulated data. 

The number and l o c a t i o n s  o f  r o u t i n e  sampling s t a t i o n s  on t h e  t e s t  s i t e  a re  

It i s  expected t h a t  t h e  background whole-body r a d i a t i o n  l e v e l s  e x i s t i n g  on t h e  t e s t  s i t e  

w i l l  n o t  change s i g n i f i c a n t l y .  The present  exposure r a t e ,  o u t s i d e  o f  t h e  designated RADEX 

areas, i s  no more than 250 m i l l i r e m  pe r  year .  

A r o u t i n e  bioassay program f o r  se lec ted  NTS workers w i l l  cont inue w i t h  sampling 

f requencies based upon a c o n t i n u i n g  assessment o f  t h e  exposure p o t e n t i a l .  

A i r  sampling data, r e s u l t i n g  f rom t h e  cont inued o p e r a t i o n  o f  t h e  o n - s i t e  sampling s t a t i o n s ,  

i s  expected t o  show t h a t  t h e  p a r t i c u l a t e  r a d i o a c t i v i t y  c o l l e c t e d  i s  p r i m a r i l y  due t o  

n a t u r a l  sources and worldwide f a l l o u t .  

been and i s  n o t  expected t o  be s i g n i f i c a n t .  The annual average concentrat ions o f  f i s s i o n  

products  i n  a i r  samples should con t inue  t o  average l e s s  than one pe rcen t  o f  t h e  r a d i a t i o n  

concen t ra t i on  g u i  i n h a l a t i o n .  The present  network o f  23 a i r  sampling 

s t a t i o n s  w i  1 1 be ‘mod i f  n t  i n ’ r e s p o n s e  t o  eva lua t i ons  o f  t h e  data acqui red.  

Resuspension of su r face  r a d i o a c t i v i t y  has n o t  

- .  

T r i t i u m  concentrat ions i n  ponds c o n t a i n i n g  contaminated water  f rom tunne l  ope ra t i ons  w i l l  

con t i nue  t o  f l u c t u a t e .  The average t r i t i u m  l e v e l s  have decreased about 20 percent  s ince  

1973, a t r e n d  expected t o  cont inue.  Very l i t t l e  t e s t - r e l a t e d  contaminated l i q u i d  w i l l  be 

added t o  these ponds d u r i n g  FY 1978 and beyond. Typ ica l  t r i t i u m  l e v e l s  i n  t h e  tunnel  

ponds a r e  now, and a re  expected t o  remain, l e s s  than uCi/ml, which i s  lower  than 

t h e  r a d i a t i o n  concen t ra t i on  guide f o r  p u b l i c  d r i n k i n g  water  (ERDAM 0524). 
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5. Radioactivity (Cont.) 

The present network of 51 water sampling stations on the NTS will continue to be 

monitored for radiological safety purposes as well as for the accumulation o f  experience 

data. 

supply wells are found necessary, or if the significance of the data accumulated should 

change. It is not expected that this water sampling program will indicate the presence 

of radioactivity from past or future weapons tests. 

detected will continue to be from natural sources and will represent only a very small 

percentage of the concentration guides for drinking water specified in ERDAM 0524. As 

Again, the number of stations is expected to fluctuate, particularly if new 

It is expected that any radioactivity 

has been noted in Section IV.A.4. (Hydrology), tritium has been detected in the ground- 

water o f  Area 2. 

not located near this area, tritium levels above background are not expected to be found 

in supply well water. 

water tritium in Area 2 will be investigated as part o f  the long-term hydrologic 

monitoring program. 

However, since the supply wells utilized on the Nevada Test Si te  are 

As mentioned previously, the amounts and distribution of ground- 

b. Radioactive Wastes 

Sources 

The primary sources of radioactivity in FY 78 and beyond will be the same as those that 

have been described for previous years in Section II.D.8.d. (Radioactive Wastes). 

sources that contribute to radi'oactive waste on the surface will remain essentially the 

same. Soil contamination which persists from past atmospheric testing will remain 

The 

unchanged as no surface soil cleanup of these areas is presently planned. It is planned, 

however, that any assortment of scrap materials, which exist in some of these areas, will 

be methodically collected and consolidated. 

waste generated on site will continue to be that which results from the decontamination 

and cleanup activities which follow the postevent drillback and tunnel reentry operations. 

It is estimated that these will continue to accumulate at a rate o f  about five to 

The primary source of added radioactive 

ten curies per year. 
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5. Radi o a c t i v i  t y  (Cont . ) 

L i q u i d  wastes ( t r a n s u r a n i c  and o t h e r  r a d i o n u c l i d e s )  w i l l  cont inue t o  be generated from 

experiments a t  t h e  NTS Farm i n  amounts est imated a t  l e s s  than a c u r i e  pe r  year.  These 

H i l l  cont inue t o  be disposed o f  down t h e  cased d r i l l b a c k  h o l e  i n t o  t h e  U8d chimney, as 

mentioned i n  Sec t i on  II.D.8.d. A s i m i l a r  ho le  f o r  d isposal  o f  l i q u i d  waste i s  a v a i l a b l e  

i n  Area 9 and may be u t i l i z e d  i f  necessary. 

Some f i v e  cub ic  meters ( s i x  cubic: yards)  of s o l i d  l ow- leve l  r a d i o a c t i v e  waste w i l l  be 

generated each year  a t  t h e  Super Kukla r e a c t o r  i n  a d d i t i o n  t o  about t h r e e  cubic  meters 

( f o u r  cub ic  ya rds )  o f  contaminated paper, g loves, l a b  coats,  e tc . ,  f rom o t h e r  a c t i v i t i e s  

i n  Area 27 (see Sect ion IV.B.4.). 

s h a f t  a t  Area 26 as they have been i n  the  past ,  o r  i n  t h e  Area 25 waste management s i t e .  

These w i l l  be bur ied,  e i t h e r  i n  the  Horn S i l v e r  Mine 

There w i l l  be some new sources of r a d i o a c t i v e  waste from o t h e r  p r o j e c t s  and experiments 

n o t  r e l a t e d  t o  underground nuc lea r  t e s t i n g :  

(1 )  The smal l  amounts ( m i l l i c u r i e s )  of  f i s s i o n  products  r e s u l t i n g  f rom t h e  

decontaminat ion o f  t h e  R-MAD bay, used f o r  t h e  gas core r e a c t o r  t e s t s ,  wou?d 

be p iped  i n t o  t h e  e x i s t i n g  t i l e  f i e l d  near t h e  R-MAD f a c i l i t y .  

component hardwam r e s u l t i n g  from these t e s t s  w i l l  be packaged i n  s u i t a b l e  

con ta ine rs  and s to red  i n  t h e  waste management area adjacent  t o  t h e  R-MAD 

b u i l d i n g .  These experiments are p r e s e n t l y  est imated t o  begin i n  FY 1980. 

The "ho t "  

(2)  As mentioned i n  Sect ion II.D.8.d.;:some .ra'dioactive m a t e r i a l s ,  and wastes 

generated, f rom a c t i v i t i e s  a t  o t h e r  .ERDA and ERDA c o n t r a c t o r  l o c a t i o n s  

( a l s o  f rom other- governmen enciesi'and t h e i r  con t rac to rs ,  such as t h e  

Department' of Defense and t h e  Environmental  P r o t e c t i o n  Agency) a re  sen t  

t o  t h e  NTS f o r  s torage o r  bur ia l . '  Approximately 300 c u r i e s  p e r  y e a r  o f  

waste, now c l a s s i f i e d  as r e t r i e v a b l e  t r a n s u r a n i c  waste, have been rece ived  

f rom LLL, Livermore, C a l i f o r n i a ,  i n  t h e  pas t  and w i l l  cont inue i n  t h e  

f u t u r e .  Weapons-related waste t r i t i u m  w i l l  be rece ived  from Mound 
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Laboratory, Miamisburg, Ohio (a contractor to ERDA/AL), for storage 

at the NTS. It is estimated some three megacuries will be stored in , 

special redundant container systems in Area 5 by 1978. 

Active Waste Management Sites 

A new radioactive waste management plan is expected to be implemented in FY 1978 at the 

Nevada Test Site. 

in Area 5 to a size approximating 36 hectares (90 acres). Within this site, various 

subdivisions will permit segregation of radioactive wastes into the following categories: 

The plan is based upon the expansion of the waste management facility 

(1) Classified Waste; where security considerations require burial or special 

surveillance precautions. 

Retrievable Transuranic Waste; which contains more than ten nanocuries per 

gram and requires 20-year storage. 

( 3 )  Tritium Waste; from the Mound Laboratory. 

(4) . Remaining Radioactive Waste; mostly contaminated or activated equipment and 

materials, but can include contaminated drilling mud, soils, etc. 

Basically, the concept underlying the new radioactivity management plan is to collect 

contaminated debris from other locations on the Nevada Test Site and consolidate this 

debris in the New Area 5 complex, the U3ax subsidence crater, and the lined drill hole 

at the U3fi site (see Figure 11-25). 

RADEX (Radiation Exclusion1 areas and other old waste storage sites will be reduced. 

Useful equipment and materials, which are nonradioactive, can be disposed of as excess 

property. 

Area 6 decontamination facility. 

As this plan develops, the number of 

Useful contaminated equipment and materials will be processed through the 

(See Section II.D.8.d.) 

. . . . . - . . . . . -  . - - - .- .- .. .. .. . - . . . .~ . "  . . . . ~ ... . 
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Surface s torage pads w i l l  be prov ided w i t h i n  t h e  new Area 5 complex f o r  r e t r i e v a b l e  

waste. 

recovery a t  a l a t e r  date. The t r i t i u m  from Mound Laboratory  w i l l  be s t o r e d  i n  t h e  s p e c i a l l y  

designed con ta ine rs  w i t h  redundant i n t e r n a l  encasement i n  which they  a re  received. Testir .3 

o f  these con ta ine rs  a t  Mound Labalratory has shown t h a t  t h e  leakage from these con ta ine rs  

w i l l  n o t  exceed 0.0001 percent  pe r  year .  

The t r a n s u r a n i c  waste w i l l  be s t o r e d  i n  55-gal lon metal  drums t o  a l l o w  f o r  p o s s i b l e  

The Area 5 complex i s  planned t o  i n c l u d e  f a c i l i t i e s  f o r  t h e  compaction o f  loose s o l i d  

wastes. Much o f  t h e  r a d i o a c t i v e  waste cons is t s  o f  l a b o r a t o r y  coats,  g loves, boo t ies ,  

o t h e r  p r o t e c t i v e  c l o t h i n g ,  cardboard conta iners,  and many o t h e r  compact ib le i tems. 

F a c i l i t i e s  a re  a l s o  planned f o r  t h e  concen t ra t i on  and s o l i d i f i c a t i o n  o f  l i q u i d  wastes. 

I n c i n e r a t o r s  w i l l  be prov ided f o r  t h e  reduc t i on  o f  o rgan ic  wastes. 

Wastes which a re  designated as n o n - r e s t r i c t i v e ,  o r  which do n o t  r e q u i r e  spec ia l  s e c u r i t y  

precaut ions,  w i l l  be accumulated i n  3.6-meter x 3.6-meter 

w i t h i n  t h e  Area 5 complex and u l t i m a t e l y  covered w i t h  a t  l e a s t  one meter ( t h r e e  f e e t )  

o f  ea r th .  

(12 - foo t  x 12 - foo t )  t renches 

c. O f f - S i t e  R a d i o a c t i v i t y  

(1 )  Contained Events 

The r a d i o l o g i c a l  environmental  impact o f  nuc lea r  t e s t i n g  a t  t h e  NTS can be considered 

i n  two categor ies.  The f i r s t  category i nc ludes  those e f f e c t s  expected from r o u t i n e  

operat ions.  Previous e x p e r i e n c e , - p a r t i c u l a r l y  t h a t  s ince  1971, supports t h e  con ten t i on  

t h a t  t h e  successfu l  containment of t e s t s  i s  by f a r  the  most l i k e l y  c i rcumstance. 

I n  such cases, t h e  o n l y  immediate o f f - s i t e  e f f e c t  i s  t h a t  f rom ground mot ion,  as 

discussed e a r l i e r .  

i n  groundwater, a l s o  discussed e a r l i e r .  

noble gases has shown t h a t  average concentrat ions o f  t r i t i u m  and krypton-85 a re  s l i g h t l y  

h ighe r  than ambient l e v e l s  o f f  s i t e .  

The p o t e n t i a l  long- term e f f e c t  i s  t h e  t r a n s p o r t  of  r a d i o n u c l i d e s  

On-s i te  sampling f o r  a i r b o r n e  t r i t i u m  and 

The t r i t i u m  en te rs  t h e  atmosphere by evaporat ion 



4-20 

1 V . A .  EFFECTS FROM UNDERGROUND NUCLEAR TESTING 

5. Radioactivity (Cont. ) 

from so i l  moisture i n  and around past crater ing experiments, from holding ponds t h a t  

receive water drained from tunnel areas ,  and from gas seepage and dr i l lback operations 

a t  underground t e s t  locations.  Krypton-85 may be released i n  small quant i t ies  as i t  

seeps upward t o  the surface from underground detonation poin s .  

d r i l l i n g  operations may release small quant i t ies  of radioact ve noble gases--primarily 

xenon-133. On occasion, these releases have resulted in low b u t  measurable concen- 

t ra t ions  of xenon-133 a t  continuously operated gas sampling s ta t ions  both on and off the 

NTS . 

Postshot reentry 

The measured concentrations of t r i t i um and xenon-133 a t  o f f s i t e  locations,  when averaged 

over the year,  have remained less  than 0.01 percent of the concentration guides f o r  a 

su i tab le  sample of  the population, as  s e t  for th  in ERDAM 0524. The increased average 

concentrations of krypton-85 onsi te  have been discernible  only by applying s t a t i s t i c a l  

techniques t o  the data. 

t ra t ions  t o  the point tha t  they a re  not detectable o f f s i t e .  

programs in the future  will produce atmospheric concentrations of gaseous radionuclides 

greater than those observed t o  date.  

Atmospheric d i lu t ion  of the krypton-85 reduces the concen- 

I t  i s  unlikely t h a t  t es t ing  

Radioactivity a t t r ibu tab le  t o  the resuspension of d u s t  par t ic les  i n  the a i r  from 

contaminated areas ons i te  ha; never been detected i n  o f f s i t e  samples and i s  not expected 

t o  be i n  the future .  

(2) Accidental Releases 

The second category to  be considered i s  f o r  those events which accidentally release 

airborne radioact ivi ty  a t  the time o f ,  or short ly  a f t e r ,  detonation. 

The rad 

from an 

The rad 

ological impact on the environment of the radioact ivi ty  accidentally released 

underground t e s t  designed f o r  complete containment i s  mostly t ransi tory.  

onucl ides released primarily consis t  of the noble gases, krypton, and xenon, 

and under cer ta in  circumstances, tritium. 

will  escape. 

Lesser, but important, amounts of radioiodine 

Short-lived f iss ion products a r e  primarily entrapped i n  the par t iculate  
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deb r i s .  

remaining gaseous products  have s h o r t e r  h a l f - l i v e s  (hours t o  a few days).  

noble gases c o n t r i b u t e  t o  whole-body e x t e r n a l  exposure, t r i t i u m  c o n t r i b u t e s  t o  whole- 

body i n t e r n a l  dose, and rad io iod ines  c o n t r i b u t e  t o  t h y r o i d  dose. 

Krypton-85 has a h a l f - l i f e  o f  about 11 years;  t r i t i u m ,  12 years;  and t h e  

I n  general ,  

The h ighes t  r a d i o i o d i n e  content  found i n  m i l k  o f f  s i t e  f rom an i n a d v e r t e n t  re lease  of 

r a d i o a c t i v i t y  was a t  a d a i r y  near F iko,  Nevada, where a peak l e v e l  o f  4.8 nanocur ies 

(nCi)  o f  iodine-131 p e r  l i t e r  o f  m i l k  was recorded f o l l o w i n g  t h e  P i n  S t r i p e  event i n  

A p r i l  1966 (Reference 93). As a p recau t iona ry  measure t o  min imize any unnecessary 

exposures, m i l k  cows a t  t h i s  d a i r y  were p u t  on d r y  feed f o r  about t h r e e  weeks. Though 

t h e  l e v e l s  o f  r a d i o i o d i n e  i n  human t h y r o i d s  were expected t o  be low, mobi le  t h y r o i d  

scanning equipment was moved i n t o  t h e  area and r e s i d e n t s  were i n v i t e d  t o  undergo 

measurements. Seventy-eight people l i v i n g  i n  t h e  area were examined t o  determine t h e i r  

t h y r o i d  doses r e s u l t i n g  f rom t h a t  event. O f  t h e  78 people examined, 53 had body burdens 

measurably above background, 37 o f  which would r e s u l t  i n  r a d i a t i o n  doses t o  t h e  t h y r o i d  

o f  up t o  300 m i l l i r e m .  

50 m i l l i r e m .  

These exposures amount t o  between 3 and 20 percent  of the l e v e l s  l i s t e d  i n  t h e  Rad ia t i on  

P r o t e c t i o n  Standards (ERDAM 0524) f o r  normal peacetime operat ions f o r  exposures o f  

t h e  t h y r o i d  (1,500 m i l l i r e m  pe r  y e a r  f o r  an i n d i v i d u a l ) .  The remaining 25 people d i d  

n o t  take up de tec t  

S ix teen o f  t h e  53 had p r o j e c t e d  t h y r o i d  doses o f  l e s s  than 

(A m i l l i r e m  i n  t h i s  case i s  approx imate ly  e q u i v a l e n t  t o  a m i l l i r a d . )  

Since t h e  s ign ing  

ex te rna l  who1 e-body 

designed f o r  conta 

the  Pike event o f  March 1964. 

out-of-doors ex te rna l  gamma r a d i a t i o n  exposure o f  a populated area from r a d i o a c t i v e  

c loud  passage and f a l l o u t  was about 55 m i l l i r e m s ,  i n f i n i t e  dose ( i . e . ,  t h a t  dose which 

would accure f rom exposure t o  t h i s  s p e c i f i c  r a d i o a c t i v e  source over an i n f i n i t e  p e r i o d  o f  

, t h e  h ighes t  est imated p o t e n t i a l  

r e s i d e n t s  from a nuc lear  t e s t  

Nevada ( e i g h t  people),  f o l l o w i n g  

A t  t h i s  l o c a t i o n ,  t h e  h ighes t  est imated p o t e n t i a l  
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time as the source decays). 

vast majority of this exposure would have occurred during the first year. 

is about one-third of the 170 millirems per year listed in the Standards for Radiation 

Protection (ERDAM 0524) and is less than the annual exposure from natural background 

radiation (Reference 94). 

of radiation dosage under several naturally occurring and imposed levels of radiation 

in the environment. 

radioactivity release resulted from the venting of the Baneberry event on December 18, 

1970. 

However, because of the short-lived nature of this debris, the 

This exposure 

For comparison, Figure IV-1 is a graphic display of examples 

As reported in the September 1971 environmental statement, 

The Baneberry event was of low yield (less than 20 kilotons) and, although 
. ,.:\ 

designed for containment, some radioactive material escaped. 

carried off the NTS by the winds. The presence of the radioactive material was 

detected in environmental samples from central and northern Nevada and in most of 

the western United States. 

The effluent was 

In the September 1971 environmental statement, it was reported that the maximum 

estimated total external gamma exposure resulting from the Baneberry cloud passage and 

the depositiort of fallout at a populated location was 36 milliroentgens (mR)* at 

Clark Station, FIevada (one resident). 

best estimate of 13 mR at Cfark Station, Nevada (Reference 95). 

evaluation, the best estimate o f  the maximum total external gamma exposure at a 

populated location was 16 mR at the Blue Jay Highway Maintenance Station, Nevada 

(five people). The maximum concentration of iodine-131 found in milk was 810 pCi per 

liter at a ranch near Beatty, Nevada, about 64 kilometers (40 miles) from surface 

ground zero. 

time integrated thyroid dose of 130 millirems to a two-year-old child. The milk 

Further EPA evaluation of data led to a revised 

Based on the same 

Hypothetically, this concentration could have resulted in an estimated 

* One roentgen (R) is that amount of radiation which will produce one electrostatic unit of ions 
per cubic centimeter of standard dry air. 

roentgen (10-3~). 

One milliroentgen (mR) is one one-thoudandth of a 

. .  . . - . . . _. .. . . __ .. . -. . . .. 
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from th i s  ranch was purchased by the government (and therefore n o t  d i s t r ibu ted)  

from December 31 t h r o u g h  January 10, a t  which time the concentration of iodine-131 

had decreased to  below 100 pCi  per l i t e r  and would contribute l i t t l e  t o  the to ta l  

thyroid dose. 

After EPA ended i t s  environmental sampling program following the Baneberry venting, i t  

was learned tha t  some sheepherders in the area nor th  of NTS where radioact ivi ty  had 

been measured, were using melted snow as a source of drinking and cooking water. The 

- sheepherders, during the weeks following Baneberry, were in an area from about 50 kilo- 

meters (30 miles) eas t  of Eureka, Nevada, on U .  s .  Highway 50, to  s o u t h  of Duckwater, 

Nevada. Based on sampling resu l t s  and snowfall records fo r  the general area,  and on 

information obtained from the eight  sheepherders about t he i r  locations and water 

consumption, EPA estimated the dose t o  the i r  thyroids from radioactive iodine as 

about 0.5 rem. There was a" fac to r  of three uncertainty in th i s  estimate because 

there was no detai led information on radioactive contamination levels  where the 

sheepherders were located, the old snowpack was covered by new uncontaminated snow, 

and there  was no information about dis t r ibut ion of 

snowpack. 

The most recent radioactive release detected off s 

the radioact ivi ty  a t  depth in the 

te  occurred on November 24, 1971 , 

when gaseous'radioactivity from the Diagonal Line event began to  seep from the ground 

a t  about- four hours a f t e r  detonation. 

monitoring personnel had been released from the i r  missions before seepage s ta r ted .  

After on-si te  monitoring personnel detected the seepage, tracking a i r c r a f t  were 

deployed. 

was 0.01 mR/h.  

neither they nor the routinely operated survei 1 lance networks detected any ground-level 

radioact ivi ty  a t t r ibu tab le  t o  this event. The noble gas and t r i t ium monitoring network 

operated off s i t e  by the EPA did not become operational unt i l  April 1972. 

Monitoring a i r c r a f t  and o f f - s i t e  ground 

The maximum exposure r a t e  measured outside the t e s t  s i t e  by the a i r c r a f t  

Ground monitors were redeployed off s i t e  a t  19.5 hours postevent, b u t  

. . . . - . . . . . . . . __ . . . ~  .. .- . .. . ._ .... _. ., . 
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(3) Future Expectations 

The additional containment precautions, taken as  a result of the Baneberry release 

in December 1970 (see Section I11 .A.3.a., Containment Evaluation Panel) , have 

subs tan t ia l ly  diminished the probabili ty of a radioactive release t o  the atmosphere. 

Even so, there  cannot be absolute assurance t h a t  radioact ivi ty  will  n o t  be released i n  

detectable amounts beyond the boundaries of the NTS. 

safety precautions and the hypothetical radiation predictions discussed in Section 111. 

III.A.3. (Normal Operations). 

radiation predictions postulates a release of a million curies  (calculated t o  12 hours 

a f t e r  re lease)  , past experience indicates t ha t  EPA would expect exposure ra tes  

decaying from a peak of about  10 milliroentgens per hour. 

expected t o  vary, depending upon the par t icular  meteorologic conditions a t  the time. 

This i s  the reason fo r  the 

If  the hypothetical venting model used fo r  o f f - s i t e  

This exposure could be 

In the past ,  no underground t e s t  a t  the NTS designed fo r  containment has resulted i n  

exposure t o  o f f s i t e  residents which exceeded the radiation protection guide1 ines 

approved fo r  underground nuclear tes t ing .  

p r e d i c t e d  t h a t  con ta inmen t  and exposure wh ich  may be expected f o r  t h e  f u t u r e ,  s h o u l d  

On the basis of past experience, i t  can be 

be comparable or be t te r .  

6. Bioenvironmental Effects 

a .  On-Site 
< L. - .  

Bioenvironmenta 

those Sresul t i n g  

1 e f fec ts  anticipated from the type and scale  of tes t ing  proposed will  be 
I t .  

from the destruction o r  disturbance of the t e r r e s t r i a l  habi ta t  by t e s t -  

re la ted operations ( s i t e  preparation, d r i l l i ng ,  e t c . ) ,  by ground motion, and by postshot 

subsidence. 
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I t  i s  estimated t h a t  the amount o f  habi ta t  disturbed by tes t - re la ted operations,  fo r  

representative low- t o  intermediate-yield t e s t s  i n  the alluvium of Yucca F la t ,  will range 

from about e ight  hectares (20 acres)  t o  as much as 26 hectares (65 acres) per t e s t .  

disturbance around a t e s t  emplacement location will vary in intensi ty ,  from to ta l  destruction 

of the plant cover close t o  surface zero, t o  par t ia l  destruction of the vegetation around 

the s i t e  periphery, result ing from vehicular t r a f f i ce  t o  in s t a l l  and operate instrument 

and monitoring s ta t ions.  

a prohibition against  off-road vehicular travel unless necessary for  performance of an 

assigned task. 

by atmospheric tes t ing ,  or by e a r l i e r  underground t e s t s  (see Figure 11-81. Operational 

e f fec ts  thus will have a less  severe ecological impact than would be the case for  t e s t s  

carried o u t  in hi ther to  undisturbed par ts  of NTS. 

The 

I t  i s  t o  be noted tha t  the Nevada Operations Office has promulgated 

For t e s t s  i n  Yucca F la t ,  s i t e s  will generally be in areas already disturbed 

For t e s t s  in alluvium, ground motion will  produce localized cracking of the s o i l ,  

accompanied by some shearing of plant roots.  On-site observations suggest t h a t  i n  Yucca 

F la t ,  the zone of s ign i f icant  disturbance of t h i s  type will extend only s l igh t ly ,  i f  a t  a l l ,  

beyond the area disturbed by operational a c t i v i t i e s .  

The formation of subsidence c ra t e r s ,  which can be expected following underground t e s t s  i n  

Yucca F la t ,  will const i tute  an additional and severe type of local disturbance. I n  a 

narrow zone immediately around the rim of the c ra t e r ,  the so i l  will be deeply cracked and 

f issured,  a type of disturbance tha t  will favor the establishment of Russian-Thistle 

(Salsola spp.) , grasses,  and other pioneering species,  native and introduced. 

will a l so  invade the s ides  and f loor  of the depression, where any natural vegetation tha t  

survived s i t e  preparation and related a c t i v i t i e s  will have been fur ther  disturbed by the 

collapse. 

years ago suggests tha t  there will be some survival ,  or par t ia l  recovery, of native shrub 

vegetation on c ra te r  slopes facing north and eas t .  

west a re  s t i l l  very thinly vegetated and often exhibi t  shallow erosion channels. 

These species 

Observation of subsidence c ra te rs  resul t ing from shots f i r ed  eight  to  twelve 

In old c ra t e r s ,  slopes facing south and 
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EFFECTS FROM UNDERGROUND NUCLEAR TESTING 

S i t e  preparation and tes t - re la ted  operations fo r  t e s t s  i n  d r i l l ed  holes on Pahute Mesa 

wil l  resu l t  i n  somewhat more habi ta t  disturbance per shot than tha t  from t e s t s  i n  Yucca 

F la t ,  perhaps as  much as 60 hectares (150 acres) per event. 

tests on Pahute Mesa or  in tunnels under Rainier Mesa will  produce types of habi ta t  

disturbance d i f fe ren t  from those resul t ing from shots in  alluvium. 

Moreover, ground motion from 

Ground motion from t e s t s  on Pahute Mesa o r  under Rainier Mesa will  k i l l  o r  damage some 

vegetation, especial ly  shrubs and t r ees ,  whenever the motion i s  strong enough t o  cause 

rockfal ls  from c l i f f  faces o r  canyon walls. 

limited t o  plants rooted on c l i f f  rims and s ides ,  o r  below unstable rock masses. 

motion will  a l so  k i l l  o r  damage ii f ract ion of the t rees  and shrubs growing d i rec t ly  on 

f a u l t  l ines  i n  the  v ic in i ty  of the shot point. Apart from such scat tered losses of  

plants--by rockfal ls  o r  on f a u l t  traces--shots in the harder rock wil l  have l i t t l e  e f fec t  

a t t r ibu tab le  t o  ground motion, even close t o  surface zero (References 96 and 9 7 ) .  

Such disturbances will  be scat tered,  and 

Ground 

Effects of subsidence on vegetation within the c ra t e r  will  a l so  be somewhat d i f fe ren t  fo r  

shots i n  hard rock, as compared t o  e f fec ts  i n  alluvium. As much as 100 percent of the 

perennial vegetation may be k i l led  i n  a zone around the periphery of the c ra t e r ,  while 

the plant cover remaining i n  the central  par t  of the c ra t e r  may exhibi t  l i t t l e  o r  no 

damage (Reference 95).  

Pahute Mesa will  form subsidence c ra te rs .  I 

Based on experience, i t  can be expected t h a t  not a l l  t e s t s  on 

- . ; . . ;  . 
In summary, the on-si te  bioenvironmentalxjmp 

damage o r  destroy as  much as  severa hundred -hectares -of deser t  shrub vegetation (Yucca 

F la t ) ,  o r  desert shrub/woodlan 

habi ta t  damaged o r  destroyed,will be n areas1 tha t  will  already have been severely 

disturbed by e a r l i e r  tes t ing.  

expected t o  be less  than 0.1 percent of the to t a l  area of NTS. This amount of habi ta t  

disturbance i s  not expected t o  have appreciable e f fec ts  on the faunal populations 

inhabiting the test s i t e .  

;of the proposed actions wi l l ,  each year ,  

legetation (Pahute and Rainier Mesas). Most of the 

The amount of habi ta t  t ha t  wil l  be adversely affected i s  
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The formation of postshot subsidence c ra te rs  following most of the t e s t s  will a lso be 

an adverse e f fec t .  Formation of the c ra te rs  will contribute t o  the reduction in 

amount of wildl i fe  habitat  t o  some degree. Perhaps more important, the c ra te rs  will 

const i tute  an  i r revers ible  and readily recognizable manmade change in the landscape. 

The approximately 20 c ra te rs  formed per year will be located among, and similar t o ,  

the more t h a n  200 c ra te rs  formed by previous t e s t s .  

b.  Off-Site 

As noted i n  Section I I .D.9 . ,  the endangered Devil 's Hole pupfish a re  located in a pool 

a b o u t  75 kilometers (45 miles) to  the south-southwest of Yucca Flat  and  concern has 

been expressed they may be in jeopardy from ground motion and water level 

f luctuations result ing from the nuclear t e s t s  a t  NTS. 

Council were worried by observations of wave action in the pool during a nuclear 

t e s t  in February 1976,  proposing t h a t  pupfish eggs on the rockshelf immediately below 

the water surface might be damaged by wave-induced movement of pebbles on the she l f .  

(The survival of the pupfish i s  v i t a l l y  dependent on t h i s  shelf for  spawning and 

f eedi ng . ) 

Scient is ts  of the Desert Fishes 

Records o f  the U.S. Geological Survey water-level recorder in Devil 's  Hole, however, 

indicate tha t  water-level changes and wave action result ing from natural earthquakes 

are greater in amplitude and of longer duration t h a n  o sc i l l a t ions  resul t ing from nuclear 

explosions. 

explosion-induced sloshing on the pupfish eggs and food resources, however any r i sk  

should be less  t h a n  they have been experiencing from earthquakes - and from which the 

population has survived. Liaison has been established with the National Park Service 

I t  i s  n o t  possible t o  predict  with cer ta inty the possible e f fec ts  of 
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6. Bioenvironmental Effects (Con t . )  

in Death Valley National Monument, and the U.S. Fish & Wildlife Service of f ice  in Las 

Vegas, which share responsibi l i ty  fo r  management of the pupfish t o  keep aware of the i r  

s ta tus  and t o  determine i f  any protective measures may become appropriate. 

No environmental e f fec ts  out!;ide the boundaries of NTS are  anticipated from the 

a c t i v i t i e s  proposed. 

7 .  Archaeological Effects 

I t  i s  expected tha t  the ac t iv i t i e s  proposed for  the NTS will have minimal impact upon 

h i s tor ic  or archaeological features.  Yucca and Frenchman Fla t s ,  the most act ive t e s t  areas,  

a re  essent ia l ly  lacking in such features .  

Mesa, Rainier Mesa, and Buckboard Mesa (and other a reas)  where potential  construction and 

tes t ing  a c t i v i t i e s  may occur a re  more l ike ly  to  contain cul tural  features  owing t o  the 

generally less  host i le  environment. ( the occasional presence of water, t ree  cover, and canyon 

protect ion) .  The program to  inveritory archaeological and cul tural  s i t e s  referred to  in 

Section II.D.10., will identify arid mark the location o f  these features  for  protection and 

possible future  study. 

preservation o f  archaeological s i t e s  of i n t e re s t  which cannot be resolved within the guidelines 

s e t  f o r t h  i n  NTSO-6003 (Reference 81) ,  the Nevada State  Historic Preservation Officer will 

be consulted fo r  viable a l ternat ives  to  mitigate possible adverse e f f ec t s ,  and the national 

Advisory Council on Historic Preservation will  be kept advised. 

The less  act ive tes t ing areas ,  including Pahute 

When there i s  a conf l ic t  between program requirements and the 

I .  

8. Nonexpl osi ve-Re1 ated Effects 

a. New 'Facility Construction 

New f a c i l i t y  construction includes b u t  i s  n o t  limi'ted to  those buildings or  i n s t a l l a t i o n s .  

which have been ident i f ied as irequired fo r  continued e f f i c i en t  operations a t  the NTS. 
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Actual construction of the presently ident i f ied s t ructures  and f a c i l i t i e s  will depend 

on programmatic requirements and ava i lab i l i ty  of construction funds. 

and 1976T, f ive  General Plant Projects ( G P P )  items were proposed for  construction: 

I n  FY 1976 an 

An Air Resources Laboratory weather s ta t ion ,  t o  be located a t  the Desert 
Rock a i r s t r i p ,  t o  cover about 190 square meters (2,000 square f e e t ) .  

A welding operations support f a c i l i t y  a t  Yucca Lake in Area 6 ,  estimated t o  
cover approximately 280 square meters (3,000 square f e e t ) .  

A maintenance f a c i l i t y  in Area 6, covering a n  estimated 800 square meters 
(8,700 square f e e t ) .  

A f i r s t - a id  s ta t ion  i n  Area 1 2  t o  cover a b o u t  200 square meters (2,203 
square f e e t ) .  

The Mercury Highway will be widened between Gate 300 and the "Buster Jangle" Y 
in tersect ion (BJY) (Figure 11-31), estimated t o  a f f ec t  about 2.7 hectares 
(6.7 ac re s ) .  

I n  the FY 1977 time period, only two GPP Items have been ident i f ied:  

A dormitory a t  Mercury, estimated t o  need about 240 square meters 
(2,600 square f e e t ) .  

A radioactive waste management f a c i l i t y  in Area 5 enclosing 36 
hectares (90 acres ) .  

Three l ine  items have been ten ta t ive ly  ident i f ied fo r  construction in FY 1978; 

A heavy d r i l l  repair  shop in Area 6, t o  cover a b o u t  1,000 square meters 
(11,000 square f e e t ) .  

A vert ical  pull test f a c i l i t y  fo r  Area 2 requiring an estimated two 
hectares ( f ive acres 1 . 

Construction items beyond FY 1978 have not ye t  been ident i f ied,  b u t  based upon past 

experience, i t  i s  expected tha t  new construction will continue a t  substant ia l ly  the same 

ra t e .  
I 

I The areas o f  land dedicated t o  a new construction a re  insignif icant  when compared t o  the 

habitats disturbed by the preparation fo r ,  and the detonation o f ,  underground nuclear t e s t s .  
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TEST I NG 

b. I n d u s t r i a l  Wastes (Nonradioac t'i ve) 

These wastes c o n s i s t  of l i q u i d  domestic sewage from o f f i c e s ,  feed ing  and hous ng 

f a c i l i t i e s ,  as w e l l  as miscel laneous i tems o f  waste, such as c o n s t r u c t i o n  debr is ,  

community waste, and t r a s h .  

any manufactur ing process. 

There are ,  however, no i n d u s t r i a l  wastes generated from 

The raw sewage i s  t r e a t e d  a t  severa l  l o c a t i o n s  by a s e r i e s  of s t a b i l i z a t i o n  ponds, 

some o f  which a r e  equipped w i t h  mechanical aera tors .  

f o r  d isposa l  a t  o n s i t e  engineered s a n i t a r y  l a n d f i l l s .  

fol lowed; no a i r  o r  water  p o l l u t i o n  r e s u l t s  from these opera t ions .  

The d r y  s o l i d  wastes a r e  c o l l e c t e d  

Dust suppression p r a c t i c e s  a r e  

The c u r r e n t  q u a n t i t y  o f  domestic sewage amounts t o  500 m i l l i o n  l i t e r s  (134 m i l l i o n  ga l l ons )  

pe r  year.  The s t a b i l i z a t i o n  ponds designed t o  t r e a t  those e f f l u e n t s  a re  operated a t  

95 percent  o f  t o t a l  capac i t y  w i t h  a minimum h o l d i n g  t ime o f  30 days du r ing  which t ime 

the re  i s  an above-average s u n l i g h t  penet ra t ion ,  aerob ic  b a c t e r i a l  ac t i on ,  and volume 

reduction through surface area evaporation. The raw sewage treated i s  a weak s o l u t i o n  

con ta in ing  1 . 4  percent  s o l i d s ,  having a pH range o f  8.6 t o  8.9 w i t h  biochemical oxygen 

demand load ing  o f  l e s s  than 0.2 pounds per  man pe r  day. Sampling o f  t he  e f f l u e n t  f rom t h e  

o x i d a t i o n  lagoons y i e l d s  a t o t a l  c o l i f o r m  count o f  0-800 pe r  100 m l  sample and zero f e c a l  

c o l i f o r m  per  100 ml when ch lo r i na ted .  The c a l c u l a t i o n s  a r e  p red lca ted  on an average 

popu la t i on  of 4,500 people a t  t h e  NTS but:would f l u c t u a t e  d i r e c t l y  i n  p r o p o r t i o n  t o  f u t u r e  

popu la t ions .  A c h l o r i n a t e d  e f f l u e n t  f rom these ponds i s  occas iona l l y  used i n  road and 

a i r s t r i p  cons t ruc t i on  and maintenance. 

ser ies ,  t he  e f f l u e n t  may go some 220 meters (700 fee t )  i n t o  t h e  ad jacent  deser t  f o r  

f u r t h e r  evapora t ion  l oss .  S o i l  p e r c o l a t i o n  seldom exceeds 30 cm (12 inches) i n  depth. 

I n  r a r e  per iods  of r u n o f f  f rom t h e  l a s t  pond i n  any 

s f u l l y  con ta ined w i t h i n  the  t e s t  s i t e .  Th is  e f f l u e n t  
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EFFECTS FROM UNDERGROUND NUCLEAR TESTING 

The quantities of miscellaneous trash and construction debris disposed of during Calendar 

Year 1975 was 10,000 metric tonnes (11,000 tons). An active cleanup program is presently 

underway whereby construction debris and unserviceable equipment are being collected from a 

variety of past work sites on the Nevada Test Site. 

essentially double the annual amount of assorted debris disposed of until the program is 

completed in the future. 

normal rate of about 10,000 metric tonnes (11,000 tons) by FY 1978, or perhaps later 

depending upon the funding provided for such cleanup activities. 

It is estimated this activity will 

The annual disposal rate might be expected to return to the more 

There are at present the following designated sanitary landfill areas: 

(1) A trenching area southwest of Mercury. 

(2) A trenching area, due east of CP, in Area 6. 

(3) A crater in Area 3 numbered U3aus. 

I (4) A crater in Area 10 numbered UlOc. 

C 

I 

(5) An existing trench in Area 19 can be reactivated for landfill disposal. 

These landfill areas will accommodate the industrial waste to be disposed of at the 

Nevada Test Site well beyond FY 1978. The same insignificant environmental effects 

will result from these disposal operations as would be expected for any other landfill 

disposal. 

of other site areas. 

The overall environmental effect i s  beneficial, resulting from the cleanup 

Pest Control Management 

A year-round pest management program i s  maintained using EPA-approved, registered 

pesticides in the prescribed manner for the specified targets by trained and certified 

.. . ~- . . .  ” , . .- . ___ . . . .. . _. . ~. .. . , . . . I :  . -~ - . . ~ - -  . - . .I . .  . I  
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8 .  Nonexpl os i ve-Re1 a ted  E f f e c t s  (Cont . ) 

personnel. 

people o r  the  environment. 

concent ra t ions  o r  fo rmula t ions  o f  the  substance which w i l l  be e f f e c t i v e ;  ( 2 )  t o  use 

approved methods o f  a p p l i c a t i o n ;  and ( 3 )  t o  take a l l  t h e  necessary precaut ions f o r  a 

s a f e  opera t ion .  

The purpose i s  t o  c o n t r o l  i n s e c t s  and rodents w i t h o u t  adverse ly  a f f e c t i n g  

Primary cons idera t ions  a r e  ( 1 )  t o  s e l e c t  t h e  l e a s t  hazardour: 

I t  i s  t h e  p o l i c y  of NV t o  p r o h i b i t  t h e  use o f  chemical t o x i c a n t s  f o r  the  purpose of 

k i l l i n g  p redatory  mammals o r  b i r d s .  Fur ther ,  the use o f  chemical t o x i c a n t s  which cause 

any secondary po isoning o f  mammals, b i r d s ,  o r  r e p t i l e s  i s  p r o h i b i t e d  by Execut ive 

Order 11643. 

NV cooperates f u l l y  w i t h  t h e  f'ederal Working Group on Pest  Management (FWGPM), s u b m i t t i n g  

a n n u a l l y  a d e t a i l e d  d e s c r i p t i o n  o f  i t s  proposed and c u r r e n t  p e s t  c o n t r o l  programs f o r  

rev iew and implementing any FLIGPM recommendations. 

d. A i r  Q u a l i t y  

The a i r  q u a l i t y  o f  t h e  NTS i s  s u b j e c t  t o  p e r i o d i c  d is tu rbance brought  about by r o u t i n e  

opera t ions  and t e s t  detonat ions.  

d r i l l i n g ,  b a c k f i l l i n g ,  and subsidence c r a t e r s  do c r e a t e  d u s t  hazards o f  s h o r t  d u r a t i o n  

Such a c t i v i t i e s  as v e h i c l e  opera t ions  on grave l  roads, 

which do n o t  escape the  NTS and do n o t  r e s u l t  i n  e i t h e r  long- term o r  permanent p o l l u t i o n .  

Operations i n v o l v i n g  t h e  d ischarge of a i r  p o l l u t a n t s ,  such as t h e  o i l - f i r e d  Mercury Steam 

Generating S t a t i o n  o r  the  Shaker P l a n t  which prepares gravel-stemming m a t e r i a l s ,  i s  s u b j e c t  

t o  t h e  EPA-approved Nevada S t a t e  implementat ion p lan.  

complied w i t h  o r  i s  c u r r e n t l y  mod i fy ing  a l l  e x i s t i n g  opera t iona l  equipment t o  comply 

w i t h  a p p l i c a b l e  EPA r e g u l a t i o n s .  

env i rons has n o t  been d i s t u r b e d  or threatened by NTS a c t i v i t i e s  f rom any planned a c t i v i t y  

s i n c e  t h e  onset  o f  underground t e s t i n g .  

The Nevada Operat ions O f f i c e  has 

The a i r  q u a l i t y  a t  t h e  i n t e r f a c e  o f  the  NTS and i t s  
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B. EFFECTS FROM OTHER ACTIVITIES 

1 .  High-Explosive Tests (Nonnuclear) 

Some surface e f fec ts  will occur immediately surrounding the locations of surface or near- 

surface chemical explosions, which will  r e su l t  in minor water and wind-induced so i l  erosion 

and minor disturbance of habi ta ts .  Local dust  clouds will r e su l t  b u t  they a re  n o t  expected 

t o  be carried o f f s i t e  into populated areas.  

temporary, and  t o  have only minimal impact on the environment. 

These surface e f fec ts  a re  expected t o  be only 

2 .  Cane Spring Test Range 

The occasional cal ibrat ion a c t i v i t i e s  on the Cane Spring'Test Range involve vehicles 

traversing the grid as well as helicopters flying low over the area.  

expected to  create  l i t t l e  environmental damage, although there will be some dust created in 

sp i t e  of the dust control practices employed (oi led surface and water sprays) .  

These a c t i v i t i e s  a re  

The radioactive sources (primarily plutonium) used a t  the range can be as large a s  a kilocurie.  

These a re  transported from Areas 6 and 27 in shipping containers of the type approved by the 

Department of Transportation. The most common practice i s  t o  use the sources as they ex i s t  

within these same containers during the cal ibrat ion and sens i t i v i ty  measuring a c t i v i t i e s ,  

although on one occasion, a plutonium source within a sealed s tee l  capsule was removed 

from it's shipping container.  

There i s  always the remote poss ib i l i ty  of an  accident during transportation and u t i l i za t ion  

of the sources, b u t  the shipping containers and capsules a re  designed t o  withstand, and 

proof tes ted against ,  much more serious accidents than could conceivably be expected t o  occur 

on the NTS. 

of sources would not resu l t  in any release of radioact ivi ty  t o  the environment. 

Hence, the consequences of the worst credible accident involving transportation 

" . .  " 
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3 .  Experiments a t  the NTS Farm 

Work a t  the NTS Farm should cause l i t t l e  adverse e f fec ts .  Contaminated materials are  

removed t o  waste disposal s i t e s ,  and some re la t ive  increase in waste storage area usage i s  

t o  be expected. 

because of the operational precautions taken and because contaminated materials a re  removed. 

No s igni f icant  residual contamination i s  t o  be expected a t  the farm, 

Animals a t  the farm naturally consume the renewable resources of food, b u t  wastes from 

uncontaminated animals are  used as . fe r t i l i zer  on the farm. Meat and milk products from 

the farm animals a re  n o t  made available as food,  so tha t  those products are  wasted. 

On the beneficial s ide of the ledger, the farm forms an ecological oas i s ,  where herbivores 

feed on excess vegetation and predators feed on the herbivores. 

co t ton ta i l s ,  coyotes, wildcats, gr,aiiivorous and insectivorous birds ,  and raptor ia l  birds 

a re  re la t ive ly  abundant a t  the farm,. Also, flocks of waterfowl r e s t  and  feed in the water 

reservoir .  

Consequently, jackrabbi ts ,  

The most beneficial contribution O F  the farm (in fact, i t s  reason for existence) is to 

provide a location for  studying the behavior of contaminants, so as to  generate r ea l - l i f e  

data which can be d i rec t ly  applied t o  human and environmental exposure s i tua t ions .  

t h i s  information should be of use i n  helping t o  avoid adverse seffects  from such contaminants 

on environments and people elsewheipe i n  the world. 

r e a l i s t i c  than data obtained from calculations based .on, chemical s imi la r i ty  or from 

extrapolations from laboratory anirneil ,or plant studies..% Use of larger  experimental amounts 

of radionuclides or of other Contaminants than those found in ordinary environments, 

Thus, 

1 * 2  

These kinds of data a re  much more 

decreases experimental and analyti  (:a 1 er rors .  
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IV. R .  EFFECTS FROM OTHER ACTIVITIES I 
4. Act ivi t ies  i n  Area 27 ( the old Area 410) 

a .  Super Kukla Reactor 

(1 ) Normal Operations 

T h e  reactor i s  shielded so t h a t  the measured dose in the relay s ta t ion ,  adjacent 

t o  the reactor  bunker (see Figure 111-3), i s  l e s s  than 100 mrem from a maximum 

design-yield b u r s t .  No personnel a re  c loser  than 750 meters (2,500 f e e t )  from 

the reactor during a burst. 

prompt dose in  humans will  occur from bursts of u p  to  lozo  f i ss ions  (20  times 

the maximum permitted burst). 

T h i s  distance i s  suf f ic ien t  t o  ensure that  no measurable 

The  exposure r a t e  is about 500 m R / h ,  a t  a distance of one meter ( th ree  f e e t )  

from the reactor  core,  48 hours a f t e r  a maximum-yield burst .  

short  periods of time i n  the high bay typical ly  have gamma exposure ra tes  ( for  

Samples handled for 

surface contact)  of 1 t o  20 roentgens per hour  (R/h). 

( 2 )  'Effluents 

No l iquid radioactive e f f luents  a re  produced a t  Super Kukla 

Minute quant i t ies  of radioactive gases a r e  produced by the burst operation of the 

reactor.  

14 minutes. 

combined concentration i n  the  reactor  bunker  would be about 20 times the 40-hour 

maximum permissible concentration, one hour a f t e r  a maximum-yield pulse o r  "burst" 

of 5 x lOl* fissions. 

recirculat ion mode during burst operations t o  prevent escape of the radioact ivi ty  

t o  the outside environment. 

The most s ign i f icant  of these i s  xenon-138, having a ha l f - l i fe  of  

I t  decays t o  cesium-138 w i t h  a h a l f - l i f e  of 32 minutes and the 

The reactor  bunker vent i la t ion system i s  operated i n  a 

- .  . .  ._ ~- ~ . . _ _ _ _  - .. . . , . -. . . . . . . .. _ _  .. . . . . _. . - . . __ .. .- - . . . . .. . . 
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4. Area 27 Act ivi t ies  ( the old Area 410) - a .  ( 2 )  (Cont.) 

Approximately f ive  cubic meters ( s ix  cubic yards) of low-level sol id  radioactive 

waste with an aggregate a .c t ivi ty  of %0.5 curie  i s  generated per year when Super 

Kukla i s  in fu l l  operation. 

( 3 )  Accident Conditions 

The maximum credible accident fo r  Super Kukla i s  s imilar  t o ,  b u t  l ess  than, the 

maximum credible accidents for  the Able and Baker S i tes .  Treatment of the Able 

and Baker s i tuat ions will therefore t r e a t  the maximum environmental impact from 

the operations in Area 27 iunder accident conditions. 

b. Able and Baker S i tes  (5100 and :5300 Complexes) 

The discussion which follows, though drawn specif ical ly  fo r  the Baker S i t e ,  applies to  

the combined s i t e s .  

work does not involve explosive,, radioactive,  or toxic materials.  

Actually, the volume of work a t  the Able S i t e  i s  low and most of the 

Normal Operations 

These s i t e s  have essent ia l ly  no radiological impact on the environment d u r i n g  

normal operations. 
f 

, .  (2) Effluents 
* *  .-. 

These sites generate no l.icluid;%or g ous radiological eff luents .  Approximately 

three cubic meters (four cubic’ yard 

which may be radioactively contaminated, a r e  disposed o f  as  radioactive waste. 

per year of paper, rubber gloves, e t c . ,  
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4. Area 27 Activities (COnt.) 

Approximately six cubic meters (eight cubic yards) per year of chemical explosive- 

contaminated (nonradioactive) waste are disposed of by open air burning at Site Baker, 
several hundred meters from a l l  buildings. The maximum amount of explosives 

destroyed by burning or detonation at one time is 23 kilograms (51 pounds). 

(3) Maximum Credible Accidents 

Two hypothetical accidents have been analyzed to determine the mdximum potential 

environmental impact of LLL operations in Area 27. Both involve the atmospheric 

dispersion of radioactive material. 

The atmospheric dispersion which would be applicable t o  such a hypothetical 

event was estimated using meteorological data from a 10-meter tower near the 

Super Kukla Reactor. These meteorological data, taken over the one-year period 

from January to December 1968, are the bases for the "worst-case diffusion" 

estimates used in the accident analysis. 

the period into winter (October to February) and summer (March t o  September). 

Seasonal effects are included by dividing 

Plutonium Release 

The accident as described in Section III.B.4.b. for Site Baker (the 5300 complex) 

is a postulated release of plutonium-239. 

sive (70 kilograms) (154 pounds) is assumed to detonate, dispersing the maximum 

allowable amount of plutonium-239 (15 kilograms) (33 pounds) in a cloud. No con- 

tainment is assumed. 

respirable. 

Site Baker to the closest centers of population, if the wind were directly toward each 

center. The results summarized in Table IV-1 are the maximum integrated lung doses to 

individuals who remain directly under the centerline of the cloud during its passage. 

The maximum allowable amount o f  high explo- 

Twenty percent of the plutonium-239 was assumed to be 

Worst-case estimates were made of the doses at various distances from 

n 

~ _ .  . . .." .. i ._ .  .._ . . -. . . . . . .- . . -. . . , ... . . . . . . . . - .  .- - . 
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I V .  B.  EFFECTS FROM OTHER A C T I V I T I E S  

4. Area 27 A c t i v i t i e s  (Cont.) 

Table IV-1. Maximum Lung Dose Est imates From H.E. Acc ident  a t  S i t e  Baker* 

Locat ion  

Area 410 
Guard S t a t i o n  

Mercury 

Nearest S i t e  
Boundary 

Winter 

2,000 

60 

Summer 

900 

60 

300 90 

La throp  We1 1s 30 9 

*Maximum lung dose estimat1.s ( l i f e t i m e )  from a plutonium re lease  a t  
S i t e  Baker caused by 70 kg o f  h i g h  exp los i ve  w i t h  15 kg o f  239Pu. 
a re  rem (alpha exposure), 

U n i t s  

The f a l l o u t  pa t te rn ,  r e s u l t i n g  from an acc ident  o f  t h i s  magnitude, assuming winds 

from the  nor theas t ,  i s  shown i n  F igu re  IV-2. Th is  wind d i r e c t i o n  was chosen 

because i t  r e s u l t s  i n  the  maximum dose a t  t he  NTS boundary. 

Low-Order Nuclear Y i e l d  

Th is  pos tu la ted  acc ident  i s  an exp los ion  which r e s u l t s  i n  a f i s s i o n  y i e l d  o f  0.1 

k i l o t o n .  Worst-case est i inates were aga in  made o f  t he  c loud  passage doses a t  t he  

var ious  centers  l i s t e d .  

Table IV-2. 

The +esu l t s  -of t h e  i n t e g r a t e d  doses a r e  summarized i n  

The doses shown 'are' the  'beta-gama doses accumulated from both  c loud  

passage and depos i t i on  exposure. 

f a l l o u t  from a 0 .1 -k i l o ton  acc iden t  w i t h  a wind from t h e  nor theas t  a re  shown i n  

The i n f i n i t e  whole-body doses (beta-gamma) due t o  

F igu re  IV-3. 

The c a l c u l a t i o n  o f  these doses does n o t  imp ly  t h a t  these numbers c o n s t i t u t e  

acceptable l i m i t  doses f o r  workers and the  p u b l i c  under acc ident  cons ide ra t i ons .  
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4.  Area 27 Act iv i t ies  ( the old Area 410) - b. (3)  (Cont.) 

These values a re  guides fo r  evaluating s i t e  s u i t a b i l i t y  and the beta-gamma doses 

can be compared with maximum fence-line (border) doses of 25 rem to  the whole 

body and 300 rem t o  the thyroid which a re  used a s  power reactor s i t e  c r i t e r i a  

under maximum credible  accident considerations (see Reference 98). Accident 

lung dose c r i t e r i a  a re  not c i ted b u t  the thyroid dose roughly compares t o  those 

for  other internal organ doses. 

Table IV-2. Estimated Maximum Dose From a 0.1 KT Fission Accident* 

Location Winter Summer 

Area 410 
Guard Station 

Mercury 

Nearest Site 
Boundary 

Lathrop We1 1 s 

80 

0.5 

30 

20 

40 

0.7 

30 

30 

*Maximum whole-body dose ( l i fe t ime)  estimates from a 0.1-kiloton yield 
accident a? S i t e  Baker. Beta-gama exposures a re  s ta ted in rem. 

The LLL-Nevada Health and Safety Manual Chapters (see Reference 86) contain writ ten 

procedures which apply to  emergencies tha t  m i g h t  a r i s e  in Area 27. They include 

evacuation plans, emergency response e f fo r t s ,  and medical ass is tance.  

the assis tance o f  other agencies, e .g . ,  EPA, local and s t a t e  police;  and can 

be p u t  in to  action and coordinated t h r o u g h  ERDA a t  the CP i n  much the same 

manner as  described in Section III.A.4. 

They employ 

5. Nuclear Accident Response Tests 

There are  general plans for  u t i l i z ing  the NTS as  the location for an exercise o f  the national 

capabi l i ty  t o  respond t o  a nuclear accident.  Such an exercise could be conducted a t  t h i s  
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IV. B. EFFECTS FROM OTHER ACTIVITIES 

5. Nuclear Accident Response Tests (Cont.) 

facility within a variety of environmental settings with fewer residual impacts than at 

most other continental locations. 

Even a simulated accident, if it is to be realistic, inevitably will cause some disturbance 

to the environment. It is anticipated that perhaps a few hundred individuals, consisting of 

members of the armed forces, civil defense, law enforcement, and regulatory and environmental 

agencies, will participate in the nuclear accident response exercise. 

land vehicles and aircraft will be involved to conduct inspections and emergency actions 

and to mitigate or control the hazards identified. 

a pseudo-fallout sector and receive application of short-lived radionuclides. 

acres will be exposed to the insult of traffic, depending upon the proximity of the accident 

to established roads. 

will be required for any simulated accident, or an area comparable to that normally 
utilized for an underground nuclear test at the NTS. 

Extensive use of 

Several acres will be designated as 

Additional 

It is anticipated that approximately 16 hectares (40 acres) o f  terrain 

The desert, canyon, or mesa 

environments selected will see inteinsive use for a few days, especially at the locations 

used for a bivouac area, command po'st, improvised emergency evacuation center, 
decontamination pad, hazard control centers, and staging area for support vehicles. 

Since there will be off-road vehicu'lar traffic, with disruption to the soil surface, the 

effect on the vegetation and faunal regimes wi-11 be similar to that which occurs during 
normal site preparation; drilling, and testing activities at the' NTS. 

. .L r i  * 

The fact that the "accident" will be? a. designed accident offers the opportunity to plan for 

and mitigate a substantial portion of these environmental effects. For example: 

a. The site selected for an accident involving fire can be a sparsely vegetated 

area to avoid unnecessary loss of plant and animal resources. 

The radioisotopes selected to represent nuclear debris would be short-lived so as 

to preclude any long-term contamination of the area, and to eliminate the need to 

remove or dispose of large amounts of surficial materials. 

b. 



4-44 

I 

IV. B. EFFECTS FROM OTHER ACTIVITIES 

5. Nuclear Accident Response Tests (Cont.) 

c. Debris from cleanup operations would not need to be treated as radioactive waste, 

but could be disposed of in ordinary landfills at the NTS. 

None of the effects or impacts described above would extend to the offsite environment. 

Were it not for possible increased construction equipment and emergency road traffic 

moving toward the NTS during such an exercise, local residents probably would be unaware 

that such an exercise was under way. 

6. Laser Use at NTS 

The safety procedures called for in the use of laser systems at the NTS, as referred to in 

Section III.B.6. , are primarily designed to protect against potential hazards to personnel. 

Hazards to the eye and skin are emphasized. 

At the present time, the lasers used at the NTS are of low and medium power. 

used in the open environment and then only for operational purposes such as accurate survey 

measurements; hence, the environmental impacts of these lasers will be so minimal that no 

prediction of quantifiable effects is warranted. 

These seldom are 

If higher-powered lasers were introduced at the NTS, secondary hazards also would arise 

from the use of compressed gases, cryogenic materials, and toxic materials. 

would be considered along with problems of noise, ionizing radiation, electrical, shock, 

and scintillation effects. 

protection to the environment. 

These 

Laser safety procedures also would provide an equivalent 

7. Gas Core Reactor Tests 

Normal operations of the uranium hexafluoride (UF ) Gas Core Reactor are anticipated to have 

no impact of any consequence. 
6 

Each test, at 10 megawatts for a brief period of five minutes, 

would only generate millicuries of fission products (allowing for a one-half hour decay 
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time). 

of these fission products will contaminate the area inside the hot bay. The decontamination 

procedures would involve wastes which would be piped into the existing waste disposal 

system and thence into the tile field near the R-MAD facility. 

During the postmortem disassembly of the reactor components, some small fraction 

A worst-case accident can be imagined based on an assumption that a complete gas release 

would occur. 

reactor system along with the millicuries of fission products would escape into the hot bay. 

The air-circulating system within the hot bay normally maintains the room at a reduced 

relative pressure of 15 centimeters (6 inches) of water, so that any air leakage is inward. 

The expansion of the UF gas into the volume of the hot bay would not be sufficient to 

The UF, would react with moisture 

About 24 kilograms of UF gas maintained at two atmospheres pressure in the 
6 

6 

egative pressure relative to the room. 

in the air and convert quickly to UF,,, a solid, and settle on the floor along with some 

o f  the fission products. The hydrogen-flourine byproducts will be removed by the wet 

scrubber to be employed as part of the filter system. 

It should'be recognized that the fuel inventory in this reactor test is of minimal amounts 

and already in the gaseous phase; heirlce, one need not be concerned with the often-assumed 

vaporization of solid fuel elements. Even if the gas fuel container were to be 

overpressurized due to a power transient, causing a vessel rupture, the expansion cooling 

of all gases released would prevent iiny overpressurization of the large volume disassembly 

bay. 

i n  the normal operation. 

Except for magnitude, facility decontamination would be no different from that involved 

The benefit to be gained by testing this reactor system is simply a feasibility demonstration 

The implication i s  that if this system is feasible, it will be useful as an energy source, 

and would have definite impact on NA!;A program planning. 

I t  is not anticipated that there could be any significant adverse effects on the environment 

or on the long-term productive use of the R-MAD building. This use has a very favorable 
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7. Gas Core Reactor Tests (Cont.) 

cost/benefit ratio in that it would obviate construction of a second heavily shielded test 

faci 1 i ty with comparable containment properties. 

8. Radioactive Waste Disposal Experiments (Commercial ) 

Exploratory drilling, experiments, and tests to determine the geologic suitability of 

formations beneath the NTS for waste disposal will disturb relatively small areas of 

surface terrain as a result of constructing short access roads and drill pads, laying 

cables, installing structures, and operating equipment to record conditions and effects. 

Later experiments would involve mining operations which would generate tailing piles, 

similar to, but of lesser magnitude than, those occuring at Rainier Mesa, in connection 

with underground tests. 

9. Spent Unreprocessed Fuel Storage Experiments 

Safety procedures for the hand1 ing of fuel assemblies will be developed utilizing dummy 

configurations. 

which could result in the escape of radioactivity will be minimal, as safety procedures will 

have been developed to prepare for such eventualities. 

Therefore, when spent fuel assemblies are utilized, the potential malfunctions 

Such potential malfunctions most 

probably could occur within the EMAD facility where decontamination procedures have been 

operative for years. 

The transport to, and emplacement in, the selected storage area in the vicinity near the 

EMAD will be performed with the fuel elements encapsulated and moved in shielded configurations 

and within shielded transporters. 

area of the surface terrain, and the amount of construction necessary is small. 

will be instrumentation cables, very shallow boreholes, and the necessary drainage construction. 

The heat generated from each stored container will be less than a kilowatt. 

will produce negligible heat effects in the surrounding environment. 

The selected storage area will occupy a relatively small 

Again, there 

Four such units 
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9. Spent Unreprocessed Fuel Storage Experiments 

I f  the  e a r l i e r  demonstrat ions o f  f o u r  spent r e a c t o r  f u e l  assemblies p rov ies  successful  and 

the  s to rage area i s  increased t o  demonstrate a p ro to type  f a c i l i t y  con ta in ing  from 100 t o  200 

spent r e a c t o r  f ue l  assemblies, about two hectares ( 5  acres) would be u t i l i z e d  f o r  the  storage 

area near the  EMAD f a c i l i t y .  

access roads f o r  t h e  t ranspor te rs  between rows of  sealed storage casks of sha l low d r i l l e d  d r y  

we l l s ,  o r  both.  

determine the  necessary drainage design f o r  the  storage area. 

t ed  over the  area, and the  e f fec ts  t h i s  heat would have upon the  s o i l s ,  a r e  expected t o  be 

q u i t e  moderate. 

research and development s tud ies  which would be i n v e s t i g a t e d  i n  such a p ro to type  f a c i l i t y .  

This would en la rge  the amount o f  c o n s t r u c t i o n  necessary w i t h  

A study of t h e  f l a s h  f l o o d i n g  p o t e n t i a l  would be accomplished i n  o rder  t o  

The e f f e c t s  o f  the  heat  genera- 

However, t h e  quan ta t i ve  e f f e c t s  o f  t he  heat and r a d i a t i o n  a re  among the  

10. CETO Program 

Con t ro l l ed  experiments on e f f e c t s  o f  r a d i a t i o n  on p l a n t  and smal l  animal popu la t ions  i n  the  

Rock Va l l ey  I r r a d i a t i o n  F a c i l i t y  a re  conducted us ing  a p a r t i a l l y  sh ie lded  cesium-137 source 

l oca ted  a top  a 16-meter (50 f o o t )  tower. The source, i n s t a l l e d  i n  1963, had decayed t o  

25,560 c u r i e s  i n  1975. The i r r a d i a t i o n  p l o t  covers approx imate ly  n ine  hectares (22 acres)  and 

i s  completely fenced by two, one-meter ( three-foot)  hardware cloth fences; one a t  the 16-meter 

(50- foo t )  rad ius  and the second a t  the  180-meter (559- foo t )  rad ius  from t h e  tower. 

fence, w i t h  a locked ba r r i cade  f o r  access c o n t r o l  and a b lock  house con ta in ing  the  source- 

r a i s i n g  mechanism, i s  loca ted  a t  t h e  360-meter (1,100-foot) radium. The source i s  sh ie lded by 

l ead  p l a t e s  i n  the  exposed p o s i t i o n  t o  d e l i v e r  an exposure r a t e  o f  85 mR/hr (June 1973) 

un i fo rm ly  over the  n ine-hectare (22-acre) p l o t .  

(1,100-foot) fence i s  l e s s  than f o u r  mR/hr. 

Environmental Sciences D i v i s i o n  a t  which t ime the  source i s  l eak  tes ted  and maintenance i s  

performed. 

Va l l ey  Ecology and Study Area and I r r a d i a t i o n  F a c i l i t y  Procedure, Rock Va l l ey  Misc.  Pub. 2, 1973. 

A t h i r d  

The r a d i a t i o n  l e v e l  ou ts ide  the  360-meter 

Q u a r t e r l y  i nspec t i ons  are  conducted by the  REECO 

Operating procedures and s a f e t y  plans a r e  es tab l i shed  and documented i n  t h e  Rock 

I '\ 
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Other CETO p r o j e c t s  conducted w i t h i n  t h e  conf ines  o f  t h e  Rock V a l l e y  s tudy area and i n  

o t h e r  areas o f  t h e  t e s t  s i t e  a r e  expected t o  have n e g l i g i b l e  e f f e c t s  on t h e  environment. 

Some o f f - r o a d  v e h i c u l a r  t r a f f i c  i s  necessary f o r  access t o  s tudy p l o t s ;  howev,er, v e h i c l e s  

w i l l  be conf ined t o  a l ready  e s t a b l i s h e d  t r a i l s  o r  washes, w i t h  minimum d is tu rbance of t h e  

t e r r a i n  occur r ing  o n l y  as necessary t o  p e r m i t  access t o  newly es tab l i shed p l o t s .  

smal l  animals a r e  trapped, examined, marked, and re leased a t  t h e  p o i n t  o f  cap ture  w i t h  a 

minimal number removed permanently i n  t h e  course o f  i n v e s t i g a t i o n s .  

normal ly  examined e i t h e r  i n  p lace  o r  by sampling p o r t i o n s  o f  p l a n t s  and t h e i r  r o o t  systems. 

Genera l ly ,  

Vegetat ion i s  

n 
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SECTION V 

PROBABLE ADVERSE ENVIRONMENTAL EFFECTS 

WHICH CANNOT BE AVOIDED - 

When the  oroposed a c t i v i t i e s  a r e  implemented, t he re  w i l l  be adverse impacts on the  environment which 

cannot be f t i1  !y m i t i ga ted .  

Sec t ion  I V ,  IMPACT AND EFFECTS, ' i nc lude  the  fo rma t ion  o f  new subsidence c r a t e r s  a t  t he  surface, t he  

c r e a t i o n  o f  a d d i t i o n a l  pockets o f  r a d i o a c t i v i t y  underground i n  the  t e s t  areas, and the  genera t ion  of 

ground mot ion  which may be f e l t  ou ts ide  the  boundaries of the  NTS. 

The probable, unavoidable major  environmental e f f e c t s  as discussed i n  

Simply s ta ted ,  a subsidence c r a t e r  i s  formed by slumping o f  the  e a r t h ' s  sur face  above the  p o i n t  a t  

which an underground nuc lear  de tona t ion  takes, place. Tes t ing  experience has shown t h a t  subsidence 

c r a t e r s  w i l l  even tua l l y  r e s u l t  f rom most underground nuc lear  t e s t s .  

Most o f  t he  r a d i o a c t i v e  m a t e r i a l s  which a re  c rea ted  by an underground nuc lear  exp los ion  a re  t rapped 

w i t h i n  a pocket o f  r e s o l i d i f i e d  rock  m e l t  i n  the  exp los ion  c a v i t y .  

have been re leased t o  the  sur face  by gradual seepage from expended underground t e s t s  and by escape o f  

gases du r ing  sampling opera t ions .  

c o n t r o l  o f  gaseous m a t e r i a l s  du r ing  t r a n s f e r  o f  d r i l l b a c k  samples f rom t h e  t o o l  t o  t h e  g a s - t i g h t  

Rad ioac t ive  noble gases and t r i t i u m  

The s t a t e  o f  t he  a r t  o f  d r i l l h o l e  sampling does n o t  pe rm i t  abso lu te  

c a p a b i l i t y  t o  c o n t r o l  t he  gases, NV be l i eves  t h a t  

i n  the  f u t u r e .  

sh ipp ing  conta iner .  Desp i te  e f f o r t s  t o  improve i t s  

s i m i l a r ,  smal l  gaseous releases a re  l i k e l y  t o  occur 

Ground motions accompany underground nuc lear  explos ons and f o r  some NTS t e s t s  a r e  f e l t  a t  Las Vegas, 

Occasional ly ,  ground mot ion  f rom t h e  l a r g e r  NTS t e s t s  Nevada, and elsewhere i n  the  surrounding reg ion .  

may cause nons t ruc tu ra l  damages o f f s i t e ,  such as p l a s t e r  cracks.  The l a r g e r  underground t e s t s  cause 

p e r c e p t i b l e  mot ion  a t  o f f s i t e  l oca t i ons ,  p a r t i c u l a r l y  i n  h i g h - r i s e  s t r u c t u r e s  i n  Las Vegas. 

The e f fec ts  of subsidence and conf ined r a d i o a c t i v i t y  on t h e  environment p e r s i s t  f o r  many years;  t he  

damage p o t e n t i a l s  o f  ground motions a re  o f  s h o r t  du ra t i on ,  and t h e  e f f e c t s  o f  ground mot ions a re  

perceived immediately. Construct ion,  d r i l l i n g ,  and min ing  a c t i v i t i e s ,  a long w i t h  the  expected 

subsidence c r a t e r s ,  w i l l  d i s t u r b  the  ecology of some hundreds o f  hectares per  year  ons i te ,  and w i l l  

u h a v e  no i n f l uence  o f f s i t e .  
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As regards other activities at the NTS, for the most part effects are registered immediately and 

those effects are very small in comparison with the effects of underground nuclear testing. 

Activities such as those at the Cane Spring Test Range, the NTS Farm, and activities such as the 

Nuclear Accident Response Test, Laser Operations, and the CETO Program should have localized’ effects 

during the course o f  specific operations and almost no perceptible residual effects of a long-term 

nature. 

assembly/disassembly operations at Baker Site normally wi 11 have no immediate or residual effects. 

The consequences of the maximum credible accidents for these latter operations, as described in 

Section IV.B., would be minimized through the execution o f  those emergency actions which are planned 

Operations such as the Gas Core Reactor tests, the Super Kukla Reactor operations, and the 
I 

f o r  these contingencies. Other than the effects o f  mining operations, the Waste Disposal Experiments 

should have no adverse environmental results. 

. -  . . .. -. . . . . .. -. . . . ~.~ . - .  .. . - .  - . 
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SECTION V I  

IVTERNATI VES 

A1 t e r n a t i v e s  t o  t h e  underground nuc lear  t e s t  program descr ibed i n  t h e  prev ious sec t ions  i n c l u d e  t h e  

fo l low ing :  

A .  CESSATION OF TESTING 

The i n a b i l i t y  t o  conduct nuc lear  explos ions would te rmina te  most f u r t h e r  advancements i n  t h e  

technology o f  nuc lear  weapons and explos ives.  

t e s t i n g ,  t h i s  would d i r e c t l y  c o n f l i c t  w i t h  n a t i o n a l  p o l i c y  as s t a t e d  i n  t h e  Atomic Energy A c t  o f  

I n  t h e  absence of a n a t i o n a l  d e c i s i o n  t o  cease 

1954, as w e l l  as w i t h  s p e c i f i c  safeguards d e l i n e a t e d  by t h e  Senate a t  t h e  t ime of r a t i f i c a t i o n  o! 

t h e  L i m i t e d  Tes t  Ban Treaty  i n  1963 (Reference 9 9 ) .  

t e s t i n g  would be t h a t  no explos ions would take p lace,  no se ismic- type motions would be generated, 

no new r a d i o a c t i v e  c a v i t i e s  o r  subsidence c r a t e r s  would be formed, and no p o s s i b i l i t y  o f  

new vent ings  would e x i s t .  

e n t i r e  Nevada Test  S i t e  t o  o t h e r  uses. 

subsidence c r a t e r s  would remain and r e q u i r e  area c o n t r o l .  RADEX areas w i l l  remain. Some of 

these c o u l d  be cleaned up, b u t  f o r  o thers,  p a r t i c u l a r l y  those contaminated w i t h  plutonium, i t  

i s  s p e c u l a t i v e  whether cleanup a c t i v i t i e s  would do more environmental damage than i f  they  were 

t o  be l e f t  undis turbed.  

The environmental impact o f  e l i m i n a t i n g  

Th is  a l t e r n a t i v e ,  however, would n o t  make i t  p o s s i b l e  t o  r e s t o r e  t h e  

E x i s t i n g  r a d i o a c t i v e  c a v i t i e s  and p o t e n t i a l  and e x i s t i n g  

B. LESS TESTING 

. -  

Test ing  of fewer dev ices would retard:ad\rancemerit i n  t h o s e  areas o f  nuc lear  exp los ion  technology 

f o r  which t h e  e l i m i n a t e d  t e s t s  were '~ in te r ided. -Yo ' the  e x t e n t  t h a t .  systems e s s e n t i a l  t o  n a t i o n a l  

po l  i c y  were adverse ly  a f f e c t e d  ';br terminaited.in'  t h e i r  aevelopment by adopt ion  of t h i s  

a1 t e r n a t i v e ,  t h e  same'confl4cts w i t h - a e l i n e a t e d - p o l i c y  app ly  as i n  A .  above, i f  t h e r e  were no 

n a t i o n a l  d e c i s i o n  t o  reduce .the.'number;'ofc tests'. 
' 

. 
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V I .  ALTERNATIVES 

B. LESS TESTING (Cont.) 

If the  U.S. Senate g ives  i t s  adv ice  and consent t o  the  r a t i f i c a t i o n  o f  t h e  Trea ty  on the  L i m i t a t i o n  of 

Underground Nuclear Tests, commonly r e f e r r e d  t o  as the  Threshold Tes t  Ban Treaty,  a y i e l d  l i m i t a t i o n  of 

150 KT on underground nuclear t e s t s  w i l l  be imposed by the  t r e a t y ' s  terms. Th is  w i l l  reduce the  

p o t e n t i a l  f o r  environmental impact due t o  induced seismic mot ion,  a1 though t h e  c u r r e n t  observa t ion  

w i t h  the  terms of the  Threshold Test Ban T rea ty  and the  Peaceful Nuclear  Explosion Trea ty  y i e l d  l i m i t s  

has a l ready  reduced t h i s  e f f e c t .  However, t h i s  l i m i t a t i o n  would n o t  change the  bas ic  cond i t i ons  under 

which underground nuc lear  t e s t i n g  i s  conducted, nor would i t  change the  bas ic  environmental impacts 

o the r  than those from ground mot ion.  

be the  fo rmat ion  o f  fewer underground pockets o f  r a d i o a c t i v i t y  and fewer subsidence c r a t e r s .  

the  Nevada Tes t  S i t e  would remain an area r e q u i r i n g  c o n t r o l l e d  access and cont inued i s o l a t i o n  f o r  

reasons of p u b l i c  safety.  

The favo rab le  environmental impact o f  t e s t i n g  fewer devices would 

However, 

C. DELAY OF TESTING 

This a l t e r n a t i v e  would lead t o  a comparable delay i n  the  advancement of nuc lear  exp los ion  

technology which, absent a n a t i o n a l  dec i s ion  t o  do so, would c o n f l i c t  w i t h  the  n a t i o n a l  p o l i c y  

as s ta ted  i n  the  Congressional ac t i ons  r e f e r r e d  t o  i n  A .  above. 

delay would n o t  lessen the  environmental e f f e c t s  o f  the  program once i t  was resumed. 

I n  a l l  p r o b a b i l i t y ,  such a 

D. TESTING AT DIFFERENT LOCATIONS 

Before the  Nevada Test S i t e  was es tab l i shed  i n  1951, an ex tens ive  study f o r  the  optimum l o c a t i o n  

o f  a c o n t i n e n t a l  t e s t  s i t e  was conducted. The prime cons ide ra t i on  i n  the  s i t e  s e l e c t i o n  was 

m in im iza t i on  o f  t he  r a d i o a c t i v e  f a l l o u t  hazard t o  the  general  popu la t ion .  

a l a r g e  a v a i l a b l e  area, sparse populat ion,  f avo rab le  ope ra t i ona l  weather year  round, and remoteness 

combined w i t h  a c c e s s i b i l i t y .  

c e r t a i n  tes ts .  

has been found w i t h  as favo rab le  a combinat ion o f  the c h a r a c t e r i s t i c s  l i s t e d  above as the  Nevada 

Other cons idera t ions  were 

Subsequently, t he re  have been searches f o r  s i t e s  more s u i t a b l e  f o r  

While o ther  s i t e s  have been loca ted  and used f o r  spec ia l  t es ts ,  no o the r  l o c a t i o n  

Test S i t e .  

e f f e c t s  o f  assured f a l l o u t ,  a i r  b l a s t ,  and thermal r a d i a t i o n  disappeared. The e f f e c t s  o f  

induced seismic mot ion and groundwater contaminat ion became o f  importance. The favo rab le  

With the  ban on atmospheric t e s t i n g  commencing i n  1963, the  adverse environmental 
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V I .  ALTERNATIVES 

D. TESTING AT DIFFERENT LOCATIONS (Cont.) 

geology and hydro logy o f  t h e  Nevada Test  S i t e ,  combined w i t h  i t s  p r e v i o u s l y  descr ibed 

c h a r a c t e r i s t i c s ,  cont inue t o  show t h e  NTS as t h e  most s u i t a b l e  l o c a t i o n  f o r  underground nuc lea r  

t e s t i n g .  

l h e  environmental  impact o f  t e s t i n g  a t  a d i f f e r e n t  l o c a t i o n  would be t o  c r e a t e  a t  t h e  new s i t e  

t h e  same types o f  environmental  damage t h a t  now e x i s t  a t  t h e  Nevada Test  S i t e .  A t  t h e  same 

time, t h e  present  s i t e  would remain as an area t h a t  would r e q u i r e  cont inued custody. 

E. OBTAIN INFORMATION I N  DIFFERENT WAYS 

Nonnuclear t e s t i n g  (e.g., h igh-explos ive t e s t s )  and computer s i m u l a t i o n  a re  e x t e n s i v e l y  used i n  

t h e  development o f  nuc lea r  explos ives.  To t h e  maximum degree f e a s i b l e ,  these techniques a r e  

u t i l i z e d  t o  reduce the  requirement fo r  18ctual nuc lear  t e s t s .  

t h e  s u b s t i t u t i o n  of nonnuclear f o r  nuc lea r  m a t e r i a l  impar ts  a l i m i t a t i o n  t o  the  i n f o r m a t i o n  

acqui red.  

t a t i o n a l  f a c i l i t i e s  i n  t h e  wor ld,  the  i nhe ren t  l i m i t a t i o n s  o f  computer models f o r  t h e  complex 

designs being c a l c u l a t e d ,  t oge the r  w i t h  incomplete knowledge o f  t he  c h a r a c t e r i s t i c s  of m a t e r i a l s  

i n  t h e  pressure and temperature regimes encountered i n  nuc lear  exp los ion  environments, make com- 

p l e t e  t e s t  s i m u l a t i o n  impossib le  w i t h i n  present  s c i e n t i f i c  and techno log ic  c a p a b i l i t i e s .  

I n  t h e  case of h igh-explos ive t e s t i n g ,  

Though t h e  weapons l a b o r a t o r i e s  possess probably  t h e  most modern and ex tens i ve  compu- 

I f  t h i s  coun t ry  were t o  r e  n t i r e l y  on s i m u l a t i o n  w h i l e  o t h e r  c o u n t r i e s  conducted ac tua l  nuc lea r  

t e s t s ,  advancements i n  t h e  U.S.' weapons technology would be p laced a t  a se r ious  disadvantage. 

I n  a d d i t i o n ,  t h e r e  cou ld  

been proved by nuc lea r  t e  

complete ly  r e l i a n t  upon s i m u l a t i o n  techniques as t h e  source o f  t e s t  i n fo rma t ion ,  t h e  e x i s t i n g  

c r a t e r s  and underground c a v i t i e s  would s t i l l  remain and t h e  need f o r  cont inued s i t e  custody 

conf idence i n  s t o c k p i l e d  weapons i f  new weapons designs had n o t  

, i n  s p i t e  o f  these disadvantages, t h e  U.S. were t o  become 
. .  

would p e r s i s t .  
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VI. ALTERNATIVES 

F. ALTERNATIVES FOR OTHER ACTIVITIES AT THE NEVADA TEST SITE 

In each case, the other activities conducted at the Nevada Test ,ite produce less environmental 

effects than are produced by underground nuclear weapons testing. 

are described in Section IV. 

However, these activities presently depend upon facilities and/or capabilities now available 

at the NTS. 

provides the opportunity to conduct these other programs and experiments at a minimal 

incremental environmental cost. 

The extent of these effects 

Each of the activities could be carried out at other locations. 

The commitment to continue underground nuclear testing at the Nevada Test Site 

. -  .... ~ -.- . .. . . . . . . . . .. . . . ... . - - . . 
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SECTION VI1 

RELATIONSHIP BETWEEN LOCAL SHORT-TERM USE OF MAN ' S  ENVIRONMENT 

A N D  MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY 

The NTS area,  typical of the Basin and Range physiographic province, consis ts  of rugged low mountains 

and valleys which a re ,  fo r  the most par t ,  topographically closed basins. 

dry lake beds with almost no vegetation. 

mountains and on the higher mesas which provide cover fo r  wi ld l i fe  and limited forage fo r  grazing 

animal s . 

The major basins contain 

Some vegetation ex i s t s  on the a l luv ia l  slopes near the 

Previous short-term use of the NTS area consisted of h u n t i n g ,  sporadic prospecting, and mining, as 

we1 1 as some c a t t l e  grazing. However, no economically recoverable mineral resources have been found 

i n  those areas of NTS where d r i l l i ng ,  tunneling, and tes t ing take place; h u n t i n g  and domestic grazing 

a re  n o t  permitted. 

1951 ( i t  was then being used as an Air Force gunnery range) have been curtai led by the tes t ing .  

T h u s ,  the  minimal uses 01: NTS prior  t o  the advent of nuclear weapons tes t ing  in 

On the other hand, the area has provided, and i s  expected to  continue t o  provide fo r  the foreseeable 

future ,  a su i tab le  nuclear tes t ing s i t e .  

development projects i n  connection w i t h  tes t ing a t  NTS have i n  the long r u n  had a posit ive economic 

e f f ec t  on the region. 

large refuge f o r  wi ld l i fe  and a reservoir of (game animals and predators which can multiply and migrate 

t o  other nearby locales and provide productive sport f o r  Nevada hunters. 

Construction of roads, a i r s t r i p s ,  buildings, and water 

The elimination of public h u n t i n g  a t  the NTS has, i n  pract ice ,  created a 

Intangible benefits  fo r  

people i n  many ar id  and semiarid regions a re  expected t o  r e su l t  from the s tudies  which have been 

and will continue t o  be made of the deser t  environment. 

s c i e n t i s t s  and others w i t h  special  skills have made use of the  area and i t s  f a c i l i t i e s  t o  conduct 

detai led technical and environmental investigations which would probably not have been possible under 

other c:ircumstances. 

studies of ground motion and s t ructural  response, hydrology, geology, explosion phenomena, and 

radiological impact provide a data base fo r  both short-term and longer-term uses. Much of the 

resul t ing information i s  applicable t o  areas w i t h  s imilar  climatic and geologic conditions and 

serves as  source material fo r  basic deser t  research. 

Incident t o  the tes t ing  a c t i v i t i e s ,  

A large number and wide var ie ty  o f  -ecological s tudies  and investigations and 

The presence of a c t i v i t i e s ,  other than underground nuclear tes t ing ,  a t  the NTS has added t o  the 
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VII. RELATIONSHIP BETWEEN LOCAL SHORT-TERM USE OF MAN'S ENVIRONMENT AND MAINTENANCE AND ENHANCEMENT 

OF LONG-TERM PRODUCTIVITY (Cont. ) 

utilization of that location, without increasing the adverse environmental effects thereon. 

Considering the present condition of NTS lands and the present value of those lands for national 

security , balanced against the longer-term prospect for other uses such as grazing and development 
of mineral resources, there are stcong reasons for the continued use of the NTS as the site for an 

underground nuclear testing program, particularly since continued use is not adding substantially to 

conditions which already make the area largely unsuitable for more general productivity. 

, . ..~ .. . . . . ... . __.  .. ~ . . 
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SECTION VI11 

RELATIONSHIP OF PROPOSED ACTION TO LAND USE 

PLANS, POLICIES, AND CONTROLS 

The opera t i on  and f u n c t i o n  of the  Nevada Test S i t e  i s  n o t  i n  c o n f l i c t  w i t h  e x i s t i n g  p lans o r  prosed 

p lans f o r  l and  use by t h e  s t a t e  o r  county governments or w i t h  known p r i v a t e  i n t e r e s t s .  

The area compr is ing the  Nevada Test S i t e  was formed by a se r ies  o f  p u b l i c  land  orders commencing w i t h  

PLO-805 i n  February 1952. 

a l s o  prov ides f o r  the  use of Pahute Mesa, the  area s i t u a t e d  on t h e  nor thwest  corner  of what i s  now 

descr jbed as the  Nevada Test  S i te .  Th is  Federal  l and  has been dedicated t o  the  n a t i o n a l  nuc lear  

weapons t e s t  program. 

Federal  government. 

Range and i s  j o i n t l y  used by them. The N e l l i s  A i r  Force Range forms a d j o i n i n g  borders w i t h  t h e  NTS on 

The co-use agreement between t h e  Uni ted States A i r  Force and AEC i n  1963 

The NTS i s  bounded ont a l l  s i des  by lands under the j u r i s d i c t i o n  of the 

To t h e  e a s t  s ide,  the  N e l l i s  A i r  Force Range over laps t h e  Deser t  Na t iona l  W i l d l i f e  

t h e  n o r t h  and a major  p o r t i o n  of the  western boundary. 

a d j o i n s  t h e  p u b l i c  domain admin is tered by t h e  Bureau o f  Land Management. 

The southern boundary and p a r t  of  the  west s ide  

Except f o r  the  i n v e s t i g a t i o n  conducted by the  Navy f o r  the  Seafarer system mentioned i n  Sec t i on  II.B.9., 

no known p lans have been made by a Federal, s ta te ,  o r  l o c a l  agency f o r  an a l t e r n a t e  use of the Nevada 

Tes t  S i t e  which would c o n f l i c t  w i t h  t h e  program proposed here in.  None i s  a n t i c i p a t e d  i n  the fu ture.  

As p r e v i o u s l y  s t a t e d  i n  Sect ion XI, g u i d e l i n e s  and o p e r a t i n g  procedures have been developed a t  the  

NTS f o r  compliance w i t h  Federal  r e g u l a t i o n s  wi th rega rd  to s a f e t y  o f  t o x i c  and hazardous m a t e r i a l s ,  

p r o t e c t i o n  of the  environment, and p rese rva t i on  o f  s i t e s  o f  a rchaeo log ica l  and h i s t o r i c  i n t e r e s t ,  

among (others. 

ERDA ma in ta ins  a coopera t i ve  i n t e r f a c e  w i t h  o t h e r  Federal  pgencies and s t a t e  agencies concerning land 

management ma t te rs  of j o i n t  i n t e r e s t .  A f i v e - p a r t y  i n te ragency  agreement has been nego t ia ted  f o r  the  

purpose of managing t h e  w i l d l i f e ,  w i l d  horse, and b u r r a  popu la t i ons  on the  N e l l i s  A i r  Force Range, the 

NTS, arid the  Tonopah Test  Range. The f i v e  p a r t i e s  l n v g l v e d  are:  

Management, U.S. F i s h  and W i l d l i f e  Service, ERDA; and t h e  Nevada Department of F i s h  and Game. 

U.S. A i r  Force, Bureau o f  Land 
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SECTION IX 

IRREVERSIBLE AND IRRETRIEVABLE 

COMMITMENTS OF RESOURCES 

There are a few i r revers ib le  and i r re t r ievable  commitments of resources tha t  would be involved should 

the nuclear t e s t  programs be conducted as  planned. 

w h i c h  no recovery is practicable;  once expended, they cannot be applied t o  other beneficial uses for 

man. Large amounts of nonnuclear resources, including copper, s t e e l ,  petroleum products, and energy 

will likewise be expended. 

a c t i v i t i e s  annually. 

the NTS each year ,  b u t  no s igni f icant  deletlerious e f fec ts  on the aquifer a re  predicted. 

Nuclear source materials will  be expended for 

Over 6,000 man-,years of e f fo r t  will be applied d i rec t ly  to  the NTS 

Several hundred acre-feet  of underground water will be pumped and u t i l i zed  a t  

The addition of new underground pockets of radioact ivi ty  and the formation of subsidence c ra te rs  i n  

the test areas of NTS will  deny use of  those s i t e s  for  other nontest-related purposes. As a resu l t  

of the test  program, i t  will be necessary t o  subject those t e s t  areas t o  rigorous control of access 

and limited use fo r  an indef in i te  time. The additional land areas involved in the FY 1978 and  beyond 

programs will  be incremental b u t  not a substantial  portion of the exis t ing areas for which future  use 

I s  l ike ly  t o  be denied indefini te ly .  

purposes should cause no adverse impact on local or  national needs. 

activit ies i n  1951, there  was no development: o f  agricul tural  resources in t h i s  a r id  region. 

resources a re  minimal throughout and around the t e s t  s i t e .  

resources have no t  been found i n  those areas where tes t ing  i s  or  will  be taking place. 

The curtailment in the use o f  these NTS areas for other 

Pr ior  t o  the advent of  t es t ing  

Grazing 

Economically recoverable mineral 

There are a few mineralized locations a t  the NTS in areas n o t  used for  tes t ing purposes which have a 

l imited potential  f o r  economic recovery of mineral resources. 

future  tes t ing a c t i v i t i e s  will  cause these winor potential  resources t o  be i r re t r ievably or 

i r reversibly committed t o  the tes t ing program. 

However,, i t  i s  n o t  anticipated tha t  
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SECTION X 

ENVIRONMENTAL TRADE-OFF ANALYSIS 

The p r i n c i p a l  bene f i t s  expected from the execut ion  o f  the program of underground nuc lear  t e s t s  a t  

t he  NTS have been i d e n t i f i e d  i n  d e t a i l  i n  Sec t ion  1I .A.  and Sect ion  I I .A .1 .  

a c t i v e  f o r  several  years  a t  about the  same ' levels as p ro jec ted  h e w i n ,  the  economic benef i t s  and cos ts  

a r e  known r a t h e r  w e l l .  While the  environmental cos ts  cannot be p r e c i s e l y  ca l cu la ted ,  the  est imates 

made i n  Sec t ion  I V  a re  based on years of experience from undergrouiid nuc lear  t e s t i n g .  

Because t h i s  program has been 

I 

A.  I3ENEFITS 

13r ief ly s ta ted ,  t he  goal of  the proposed a c t i v i t y  i s  t o  enhance and s t rengthen the  n a t i o n ' s  

nuc lea r  c a p a b i l i t y  i n  o rde r  t o  maintain1 a s t rong nuc lear  fo rce .  Without t e s t i n g  o f  nuc lear  

devices, the  r e l i a b i l i t y  of new weapons systems cou ld  n o t  be determined. 

t e s t i n g  the  f e a s i b i l i t y  of new concepts, improvements i n  weapons systems cou ld  n o t  be assured and 

the  techno log ica l  op t i ons  f o r  meeting new t h r e a t s  would n o t  be a v a i l a b l e .  It appears probable 

t h a t  the  nuc lear  weapons research and development program, o f  which nuc lear  t e s t i n g  i s  a v i t a l  p a r t ,  

has r e s u l t e d  i n  savings of several  tens o f  b i l l i o n s  o f  d o l l a r s  i n  nuc lear  weapons systems cos ts  

which a re  o f  cons iderab le  b e n e f i t  t o  the n a t i o n a l  economy. 

has been a r e l a t i v e l y  smal l  p a r t  (a few percent )  o f  the t o t a l  nuc lear  weapon system cos t .  Moreover, 

through t e s t i n g ,  the  U.S. system c a p a b i l i t y  has been achieved a t  much lower cos ts  than would have 

been i n c u r r e d  w i t h o u t  new warhead and r e e n t r y  v e h i c l e  development. 

of the  proposed a c t i v i t y  a re  maintenance and improvement o f  the  n a t i o n ' s  s e c u r i t y .  

device development t e s t s  f o r  peaceful a p p l i c a t i o n s  a r e  necessary t o  assure t h a t  env i ronmenta l l y  

acceptable nuc lear  exp los ives  are  a v a i l a b l e  f o r  app rop r ia te  peaceful uses. Subs tan t ia l  s c i e n t i f i c  

and techn ica l  b e n e f i t s  a l s o  accrue from the  o the r  exper imental  a c t i v i t i e s  which take  p lace  a t  t he  

NTS a t  minimal d o l l a r  cos t .  

underground nuclear t e s t  exp los ion  fu rn ishes  a seismic s igna l  source where the  t ime, depth, energy, 

Wi thout  exper imenta l l y  

The c o s t  o f  nuc lear  weapon development 

The p r i n c i p a l  p o t e n t i a l  b e n e f i t s  

I n  add i t i on ,  

A s p e c i f i c  example i s  t he  seismology and ground mot ion  work. Each 

and p r e c i s e  l o c a t i o n  are  known; t h i s  has al lowed progress t o  be made t h a t  would n o t  o therw ise  have 

been poss ib le .  

a l l ows  check ing o f  new theo r ies .  

i s  de r i ved  from an annual expendi ture o f  about $140 m i l l i o n  f o r  nuc lear  t e s t i n g  a c t i v i t i e s  a t  t he  

NTS. 

As t he  s t a t e  o f  se ismologic  knowledge improves, t he  c o n t i n u a t i o n  o f  t e s t i n g  

A very t a n g i b l e  economic b e n e f i t  t o  the southern Nevada area 
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X. ENVIRONMENTAL TRADE-OFF ANALYSIS 

B. COSTS (Cont.) 

B. COSTS 

In considering the environmental impact of the proposed activity due to maintaining a viable 

nuclear test program and other experimental activities at the NTS, as enumerated in Sections I1 

and I V Y  it is concluded that the immediate and long-term effects are such that additional 

adverse effects attributable to the incremental testing will be slight. With the implementation 

of the Threshold Test Ban Treaty, the hazards due to induced seismic motion will be reduced. 

Some additional test site land area, perhaps a few hundred acres of the total test site area, 

will be affected by the proposed activity. Rocks beneath some of the affected land will contain 
radioactive debris buried at a depth and beyond access of any but authorized personnel, and 

some additional acreage will be graded or paved for roads and other construction. No 

significant disruption to the ecological balance in the area is foreseen in view of past and 

continuing studies on the environment. 

. .  . . . .  . . . . . . . . . . . . .  . ..- -. . . .  
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APPENDIX A 

GLOSSARY OF TERMS 

A 

- AEC: 

and Development Administration and the Nuclear Regulatory Commission. 

U.S. Atomic Energy Commission, dissolved January 18, 1975, and succeeded by the Energy Research 

See ERDA. 

-- Acceleration: 

differential movement on the surface of the earth. 

A parameter for measuring the rate of change in motnons, principally as related to 

-- Aftershock: 

secondary tremors following the main shock of an earthquake.) 

Minor seismic tremors that may follow an underground nuclear detonation. ( A l s o  the 

Alluvium: - UM3Bhsolidated deposits of variously sized detritus front boulders to sand, clay, and other 
transported material deposited by water, generally in river beds, flood plains, lakes, and fans at 

the foot of mountain slopes. 

q -- 

=,a__ 

-- Americium: 

of an element of lower number. 

(?y$@J, Am) A radioactive element of atomic number 95 produced by nuclear bombardment 

-- - 

Aquifer: An underground body of rock that contains sufficient permeable material to conduct 
groundwater and .to produce economically significant quantities of groundwater in wells and springs. 

Advisory Panel: 

in the fields of underground nuclear testing phenomenology, meteorology, radiation dosimetry, and 

other disciplines. The panel deliberates on conditions and effects which can influence the safety of 

conducting each nuclear test. 

A panel of individuals knowledgeable of nuclear testing who have combined expertise 

I 

B 

Bajada:: 

along and from the base of a mountain range cut into and around an inland basin. 

A broad continuous undulating alluvial slope or gently inclined detrital surface extending 
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APPENDIX A 

GLOSSARY OF TERMS (Cont. ) 

Basalt: 

lava flow. 

A dark igneous rock of volcanic or igin usually deposited on the surface i n  layers as i n  a 

Common i n  the western United States .  
1 

Basin and Range: 

i s  characterized by numerous paral le l  mountain ranges and intervening valleys. 

A geographic area including most of Nevada and portions of adjacent s t a t e s  which 

Beta-Gamma Emitters: 

(similar to  X rays) as the i r  principal mode of radioactive decay. 

Radionuclides tha t  primarily emit beta par t ic les  (e lectrons)  and gamma rays 

Biomass: 

weight . 
The weight of l iving organisms i n  an ecosystem expressed e i the r  i n  f resh weight or,, dry 

Biota: A col lect ive term t o  describe a l l  plants and animals occurring within a cer ta in  area.  

C 

- CEP: 

Manager, Nevada Operations Office ( N V )  , comprising representatives of each weapons laboratory, the 

U.S. Geological Survey, and the Defense Nuclear Agency, with consultants in hydrology and ef fec ts  

phenomenology. 

Acronym for Containment Evaluation Panel. The  CEP i s  a g roup  of experts appointed by the 

The mission of the  panel i s  t o  review and evaluate each proposed underground nuclear 

t e s t  and advise the Manager, N V ,  

Caliche: A secondary deposit  of 

l e s s  below the present o r  former 

deposition of calcium s a l t s  when 

most common i n  a r id  to  semi-arid 

of the technical adequacy o f  the containment design. 

calcareous mater ia l ,  usually dense and hard, found a few meters or  

buried ground surfaces.  I t  i s  usually t h o u g h t  t o  have formed by 

solutions a t  o r  near the so i l  surface were evaporated, a process 

regions. 

Carbonate: ' A  sedimentary rock formed o f  calcium carbonate (1 imestone) , magnesium carbonate 

(dolomite), o r  calcium-iron carbonates (ankeri te) .  

.~ - . ,  . .. .. - .~ . . ~ .. . . . . . , 
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Cavi ty:  An underground vo id  created i n  the  rock by t h e  shock wave and heat from an underground 

nuclear detonat ion.  

Chimney: A t a l l ,  roughly c y l i n d r i c a l  volume o f  broken rock and rubble formed underground by the 

co l lapse of the ove r l y ing  medium (overburden) i n t o  the  c a v i t y .  

Contro l led Release: A planned ac t i on  which invo lves the understanding t h a t  there w i l l  be o r  may be 

the re lease o f  small q u a n t i t i e s  o f  rad ioac t i ve  gaseS t o  the  atmosphere i n  a manner which assures 

t h a t  t he  amount and r a t e  o f  re lease can be con t ro l l ed .  Usual ly  invo lves postshot operat ions o r  

reen t ry  i n t o  chambers conta in ing the residues o f  nuc lear  explosfonr.  

-. Crater:  The p i t ,  depression, o r  c a v i t y  formed i n  the  surface o f  t h e  ea r th  by an explosion. A 

throwout c r a t e r  r e s u l t s  from the expuls ion of ground mate r la l  by the ekpahding gases. A subsidence 

c r a t e r  may be formed by an undergrcund nuclei i r  explosion i f  the col lapse o f  chimney ma te r ia l  reaches 

the ground surface. See subsidence s ink.  

10 Curie: (Symbol, Ci) A q u a n t i t y  o f  r a d i o a c t i v e  material which lsnder$oes 3.7 X 10 (37 b i l l i o n )  

t rans forma t i  ons ( o r  d i s i n t e g r a t i o n s  ) per second. See m i  C W u r k  P l C O W i e .  nanOCUrfe. 

- DOD: Department o f  Defense. 

Clevice:: A mechanism o r  apparatus, usua l l y  r e f e r r e d  t o  i n  nuclear cofttsxt, designed t o  serve a 

specia l  purpose o r  perform a specia l  funct ion.  

.- 
- Dose: An absorbed quan t i t y  o f  i o n i z i n g  ( o r  nuc lear)  raUiiICion. 

dose imp l i es  a dose i n  rem. See rem. 

I n  t h i s  environmental statement, 
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Dosimetry: . The measurement o f  t he  amount o f  r a d i a t i o n  de l i ve red  t o  a s p e c i f i c  p lace  o r  t he  amount 

o f  r a d i a t i o n  t h a t  was absorbed the re .  

E 

m: Energy Research and Development Admin i s t ra t i on ,  successor Federal agency t o  the  AEC. 

Earthquake: 

below the  sur face  due t o  vo l can ic  a c t i v i t y  o r  movement a long f a u l t s .  

A shaking o r  t remb l ing  o f  t he  e a r t h  t h a t  r e s u l t s  from the  abrupt  movement o f  rocks  

See ground motion. 

Ecology: 

environment. 

The branch o f  science concerned w i t h  the  i n t e r r e l a t i o n s h i p  o f  organisms and t h e i r  

The study o f  t he  s t r u c t u r e  and f u n c t i o n  o f  ecosystems. 

Ecosystem: .A bas ic  u n i t  o f  ecology; an aggregate o f  p l a n t s  and animals occupying the  same h a b i t a t ,  

together  w i t h  the  environment t h a t  c o n t r o l s  t h e i r  u t i l i z a t i o n  o f  energy and raw m a t e r i a l s .  

E l a s t i c  Wave: A movement generated i n  the  e a r t h ' s  c r u s t  by an earthquake o r  exp los ion  which causes 

a temporary displacement o f  t h e  rock  medi'um, t h e  recovery o f  which i s  accompanied by ground 

v i b r a t i o n s .  

Ep icenter :  

earthquake source. 

I n  an earthquake ( o r  de tonat ion) ,  t h e  p o i n t  on the  e a r t h ' s  sur face  v e r t i c a l l y  above t h e  

F 

F a l l o u t :  

from an uncontained nuc lear  explosion; a lso ,  t he  m a t e r i a l  i t s e l f .  Local  ( o r  e a r l y )  f a l l o u t  occurs 

downwind from the  exp los ion  s i t e  w i t h i n  about one day a f t e r  the  de tonat ion .  Delayed f a l l o u t  cons i s t s  

o f  very smal l  p a r t i c l e s  t h a t  ascend t o  h i g h  a l t i t u d e s  and r e t u r n  t o  e a r t h  s low ly  over a l a r g e  area 

(a l so  c a l l e d  worldwide f a l l o u t ) .  

The gradual  r e t u r n  o f  p a r t i c l e s  ( u s u a l l y  r a d i o a c t i v e )  t o  t h e  ground from clouds formed 

- . .  . .  . . -  " . . . .  ~ . 
,. . . . . . _ _  .- - - .- -- -  
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Fallout Sector: 

directions a t  various levels  from the ground surface t o  the t o p  of  the cloud. 

That area over which local fa l lou t  i s  predicted t o  occur based on wind speeds and 

Fault: 

displaced i n  a plane paral le l  t o  the fracture  with respect t o  those on the other s ide.  

A f rac ture  or  a zone of closely associated fractures  along which rocks on one s ide have been 

-- Fracture: 

whether or n o t  displacement has occurred. 

Any break (crack, j o i n t  o r  fault)' i n  a rock caused by'mechanical f a i lu re  under s t r e s s  

Frequency Spectra: The en t i r e  content of an e l a s t i c  wave t r a i n  i n  terms of frequency or vibrations 

per second. The content of wave modes in a wave t r a in  based on the occurrence of waves of spec i f ic  

I vibrational frequencies. 

I G 

~~ Ground Motion: 

earthquake or  other seismic disturbance (e.g. a nuclear detonation).  

The movement of the earth when subjected t o  an e l a s t i c  deformation in response t o  an 

Ground Shock Wave: A strong compressional wave genergteh by'%n'und&ground explosion which moves 

outward as the cavity i s  formed and diss ipates  a f t e r  crushing" th'e"rocks fo r  a distance of several 

cavity r ad i i .  I t  i s  the source of a complex e l a s t i c  wave t r a i n  which generates ground motions a t  
.. 

locaticlns remote from the explosion. . a  

-- Groundwater: That water i n  the natural environment which is'be.low 'the ground surface; subsurface 

water as opposed t o  surface water. 
II *< ! -a'3 " * 4  r . :  d , r ,  

crs Hardpan: See caliche.  
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Induced R a d i o a c t i v i t y :  

nuc lear  reac t i on .  

R a d i o a c t i v i t y  t h a t  r e s u l t s  when c e r t a i n  substances absorb neutrons from a 

Isotopes: Forms o f  t he  same element having i d e n t i c a l  chemical p r o p e r t i e s  but  d i f f e r i n g  i n  t h e i r  

atomic masses (owing t o  d i f f e r e n t  numbers o f  neutrons b u t  t h e  same number of protons i n  t h e i r  

respec t i ve  n u c l e i )  and t h e i r  nuc lear  p r o p e r t i e s .  

K i l o t o n :  

u s u a l l y  as k i l o t o n s  of TNT energy equ iva len t .  

(Symbol, k t )  One thousand tons, used t o  express energy re leased i n  a nuc lear  explosion, 
12 

(10 c a l o r i e s  o r  4.2 x lo1’ ergs.) 

L 

L ine -o f -S igh t  Pipe: 

f o r  t he  t ransmiss ion  o f  r a d i a t i o n s  produced i n  t h e  exp los ion ,  and employing approp r ia te  devices f o r  

r a p i d  c losu re  o f  t h e  p ipe  f o r  contafnment o f  t h e  exp los ion  i t s e l f .  

A s t r a i g h t  p i p e  l ead ing  from t h e  nuc lea r  dev ice  through the  stemming m a t e r i a l  

Low-Level Waste: Wastes con ta in ing  types and concent ra t ions  o f  r a d i o a c t i v i t y  such t h a t  s h i e l d i n g  t o  

p revent  personnel exposure i s  n o t  requ i red ;  

M 

6 One m i l l i o n  ( o r  10 ) e l e c t r o n  v o l t s .  - MEV: 

Magnitude (Earthquake): A measure o f  t h e  energy re leased by an earthquake, u s u a l l y  based on a 

l o g a r i t h m i c  sca le  such as t h a t  devised by Dr. C, F. R i c h t e r  f o r  measuring t h e  r e l a t i v e  s i z e  o f  

southern C a l i f o r n i a  earthquakes. 
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Megaton: 

re leased i n  a nuc lea r  exp los ion  (1015 ca lor i les o r  4.2 x 

(Symbol, Mt)  One m i l l i o n  tons o r  lone thousand k i l o t o n s ;  used t o  express t h e  energy 

ergs) .  

-- Microcur ie :  (Symbol, VC i )  One m i l l i o n t h  p a r t  o f  a c u r i e  c u r i e ) .  I t  represents  t h e  q u a n t i t y  

o f  r a d i o a c t i v e  m a t e r i a l  t h a t  undergoes 2.22 m i l l i o n  d i s i n t e g r a t i o n s  pe r  minute.  See c u r i e .  

-- M i l l i r e m :  (Symbol, mrem) A thousandth p a r t  o f  a rem. See rem. 

N 

-- Nanocurie: (Symbol, nCi) One b i l l i o n t h  p a r t  o f  a c u r i e .  (lo-’ Cur ie ) .  See c u r i e .  

-- Neutron: 

and found i n  t h e  nucleus o f  every atom heavier  than hydrogen. 

(Symbol, n )  An uncharged elementary p a r t i c l e  w i t h  a mass s l i g h t l y  g r e a t e r  than a p ro ton  

-- Noble Gases: Gaseous elements (hel ium, neon, argon, krypton, xenon, and radon) i n  t h e  p e r i o d i c  t a b l e  

which chemica l l y  a re  r e l a t i v e l y  i n e r t .  C e r t a i n  nuc lear  r e a c t i o n s  r e s u l t  i n  t h e  p roduc t i on  o f  

r a d i o a c t i v e  isotopes o f  these gases. 
b 

> J .  2 - 
Nuclear Device: A system t h a t  u t i 1  i zes  nuc lea r  r e a c t i o n s  t o  -produce ene?gy and r a d i o a c t i v e  

res idues,  e.g., a nuc lea r  r e a c t o r  o r  a nuc lea r  explos ive.  

Nuclear Explos ive:  An exp los i ve  based on f i s s i o n  o r  f u s i o n  o f  atomic n u c l e i .  

Nuclear Radiat ion:  P a r t i c u l a t e  o r  electroma t e d  from’atomic’nuclei  i n  var ious 

nuc lea r  reac t i ons ;  i t  may c o n s i s t  o f  alpha, o r  neutron emissions. 

Nuclear React ion:  A r e a c t i o n  i n v o l v i n g  a change i n  an atomic nucleus, such as f i s s i o n ,  fusion, 

neutron capture,  o r  r a d i o a c t i v e  decay, as d i s t i n c t  f rom a chemical r e a c t i o n  which i s  l i m i t e d  t o  

changes i n  t h e  e l e c t r o n  s t r u c t u r e  surrounding t h e  nucleus. 
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Nucleus: 

except for ordinary hydrogen whose nucleus consists of a s ingle  proton. 

The small posit ively charged core of an atom. All nuclei contain both protons and neutrons 

P 

Paleozoic: 

preceding the Mesozoic eras.  Also, the group of rocks formed d u r i n g  the Paleozoic era .  

One of the major divisions or eras of geologic time following the Proterozoic and 

Picocurie: 

represents a quantity of  a radioactive material tha t  undergoes 2.22 disintegrat ions per minute. 

curie.  

(Symbol, pCi)  One picocurie i s  one mill ionth of a mill ionth (1O-l2) of a cur ie .  I t  

See 

Plutonium: 

I t s  most important isotope i s  f is ionable  plutonium-239, produced by neutron i r radiat ion of 

(Symbol , P u )  A heavy, radioactive "man-made" metal l ic  element w i t h  atomic number 

uranium-238. 

Prompt: See venting. 

Proton: 

posit ive charge. 

atomic nuclei contain protons. 

An elementary nuclear pa r t i c l e  about 1,800 times as  heavy as an electron w i t h  a u n i t  

I t  i s  physically ident ical  w i t h  the  nucleus o f  an ordinary hydrogen atom. 

Q 

94. 

1 

Quaternary: A geologic time period which began 2 or 3 mill ion years ago and continues through 

the present time. 

R 

- Rad: (Acronym fo r  Radiation Absorbed Dose) The u n i t  of absorbed energy which expresses the energy 

. . . . . . ..... .~ _. -. -. . .. . -. - . "  . . . .__.. ,. . .. .. . . " 
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absorbed, per gram of material ,  from any 

I 100 ergs of radiat ion energy per gram of 

ionizing radiat ion.  A dose of 1 rad means the absorption o f  

absorbing material .  

-- Radex Area: 

t o  potent ia l ly  hazardous radiation on the NTS. 

per hour or greater  a re  so designated. 

A "radiation exclusion area," which i s  fenced and posted t o  control access of personnel 

All areas where radiation levels average 5 millirem 

-- Radioactive: 

neutrons) or  radiant  energy (gama rays) by the dis integrat ion of atomic nuclei .  

Exhi bit ing the  property of spontaneously emitting energetic par t ic les  (a1 pha, beta,  

- RAMS: 

s ta t ions  fo r  monitoring gama ray exposure ra tes  on the ground w i t h i n  the Nevada Test S i te .  

(Acronym f o r  Remote Area Monitoring System.) A network of permanent and temporary instrument 

- Rem: 

the dose i n  rads multiplied by modifying factors  t h a t  account fo r  the d i f fe ren t  biological e f fec ts  

of the various types of nuclear radiation. One rem is  approximately equal t o  one rad  fo r  X ,  gamma 

or beta radiat ion.  One rem i s  the biological e f fec t  produced by the absorption of one roentgen of  

X rays. 

(Acronym fo r  roentgen equivalent man.)  A unit  of dose equivalent. I t  i s  numerically equal t o  

Roentgen (Symbol R): 

radiation which will  produce one e l ec t ros t a t i c  u n i t  of ions per cubic centimeter of standard dry a i r .  

The international u n i t  of X ray radiation. One roentgen is tha t  amount of 

Sc ien t i f ic  Advisor: An individual from the Advisory-Panel who i s  nominated by the sponsoring 

laboratory or  agency fo r  each tes't conducted a t  .the Nevada ,Test S i t e  t o  serve as  Chairman of the 

Panel fo r  tha t  t e s t .  

Seepage: 

explosion. 

Slow diffusion t o  the atmosphere of noncondensable gases from an underground nuclear 
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Subsidence Sink: A depression formed at the surface of the ground by an underground nuclear 

explosion if the chimney collapse has progressed to the surface--generally conical or dish-shaped 

and of relatively shallow depth. Often called subsidence crater. 

Stemming: The process of plugging or closing a hole or tunnel, in which a nuclear explosive has 

been placed, to prevent the escape of radioactivity into the atmosphere. 

See contained explosion. 

Also the materials used. 

T 

Tectonic: 

a branch of geology dealing with large scale deformation and architecture of the upper part of the 

earth's crust. 

Pertaining to the forces involved in or the resulting structures or features of tectonics, 

Teleseismic: Pertaining to that aspect of seismology which deals with seismic phenomena at a 

distance greater than 1,000 kilometers (600 miles) from the observer or recording station. 

Tertiary: 

period), thought to' have covered a time span beginning 65 million years ago and continuing until 2 

or 3 million years ago. 

The first period of the Cenozoic era (after the Mesozoic era and before the Quaternary 

Test Controller: 

responsibility for the field operations involved in conducting a nuclear test at the Nevada Test 

Site. 

An ERDA official designated by the Manager, Nevada Operations Office, to assume 

Test Group Director: 

representative who will be the official contact in all matters concerning a particular test. 

An individual designated by the sponsoring laboratory as its responsible 

Thermoluminescent Dosimeter, TLD: 

after exposure to nuclear, x-ray, and gamma radiation. The quantity of light measured can be related 

An instrument utilizing materials that emit light upon heating 

to the accumulated radiation exposure or dose. 

. -  
. .. 
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Transuranics: 

g rea ter  than 92. 

Elements l i s t e d  above uranium i n  the pe r iod i c  table,  t h a t  i s ,  w i t h  an atomic number 

-- Tr i t i um:  

nucleus. 

hydrogen i n  water, i t  i s  of ten used t o  t race  the movement of groundwater. 

(Symbol, 3H) A rad ioac t i ve  isotope o f  hydrogen w i t h  two neutrons and one pro ton  i n  the 

It i s  used as a component o f  atomic: weapons. Because o f  i t s  chemical s i m i l a r i t y  t o  normal 

Tuff: 
atmosphere from a vo lcan ic  vent. 

A compact layered c l a s t i c  rock  formed by the  depos i t ion  o f  ash and dust expe l led  i n t o  the 

V 

Venting: The prompt escape t o  the  atmosphere o f  gases and s o l i d  residues from an underground 

explosion. See seepage. 

W 

Worldwide F a l l o u t :  See f a l l o u t .  

Y 

Yield:  

tonnage o f  TNT. 

The t o t a l  energy produced by a nuclear device on detonation, usua l l y  expressed i n  equ iva len t  

Y ie ld  Ranges: 

between 20 and 200 k i l o tons ;  intermediate y i e l d s  a re  between 200 k i l o t o n s  and 1 megaton; h igh  y i e l d s  

a re  i n  excess o f  1 megaton. 

Low y i e l d s  inc lude t e s t s  from between 0 and 20 k i l o tons ;  low-intermediate y i e l d s  a re  
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Grove, D. B.; Rubin, M.; Hanshaw, B: B. ; and Beetern, W. A., Geological Survey Professional 
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"Geologic and Hydrologic Effects of the Handley Event, Pahute Mesa, Nevada Test Site," U. S. 
Geological Survey Report, USGS-474-95, 71 pp., available from National Technical Information 
Service, Springfield, Virginia 22151, 1971. 

"Standards for Radiation Protection, I' Energy Research and Development Administration Manual , 
Chapter 0524 (ERDAM 0524), April 8, 1975. 
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- APPENDIX C 

COMMENT LETTERS A N D  STAFF RESPONSES 

Written comments which were received on the Draft Environmental Impact Statement which was dis t r ibuted 

for  review and comment as  ERDA-1551-D on January 18, 1977, a re  published i n  t h i s  appendix along with 

the Energy Pcsearch and Development Administration's responses t o  the individual comments. 

Matter:; of concern tha t  were mentioned by the! commenters have been addressed e i ther  in the Final 

Environmental Impact Statement tex t  or in t h e  responding l e t t e r s .  

were addressed included: archaeology, endangered species , international re la t ions ,  land u t i  1 i zation , 
public sa fe ty ,  resource protection, t e s t  containment monitoring, and waste disposal.  

The major subjects t o  which comments 

Commenter 

U.S. Department of Transportation 

U.S. Department of Agriculture 

State  of Idaho 

Sta te  of Utah 

U.S. Arms Control and Disarmament Agency 

U. S.  Advisory Council on Historic Preservation 

Nevada Sta te  Park System 

U . S .  Department of Health, Education, and Welfare 

U.S. Department of  the Inter ior  

U.!;. Department of Agriculture 

U .  !i. Nuclear Regula tory Commission 

The Nevada Sta te  Museum 

U.S. Department of State  

Arizona State  Clearinghouse 

S ta te  of Nevada 

U.S. Environmental Protection Agency 

c-3 

c-5 

c-7 

c-9 

c-11 

C-28 

C-32 

c-35 

C-40 

c-55 

c-57 

c-75 

c-77 

C-83 

c-97 

C-104 
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DEPARTMENT (OF TRANSPORTATION 
MATERIALS TRANSPORTATION BUREAU 

WASHINGTON, D C .  20590 

&. W. H. Pennington 
Director 
Office of NEPA Coordination 
U. S. Energy Research and Development 

Washington, D. C. 20545 
Administration 

Dear Mr. Pennington: 

Your l e t te rs  of January 18,- 1977:, to  M r .  Martin Convisser, 
Director, Office of Environmental.. Quality forwarded three draft 
environmental statements (ERDA-1:;51 -D, Nevada Test Site; 
ERDA-1553-D, Management of Intermediate Level Radioactive Waste, 
O a k  Ridge National Laboratory; arid ERDA-1552-D, safety Research 
Experiment Facil i t ies,  Idaho National Ehgineering Laboratory). 

We have reviewed these documents with particular regard to  those 
sections dealing with transportation and in each case have fomd 
no areas of disagreement. 

We appreciate the opportunity to  review these statements. 

Dr .  C.’ H. Thompson, P.E. 
Acting Director 
Office of Hazardous Materials 

Operations - 
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UNITED STATES 

ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 
WASHINGTON, D.C. 20545 

Dr. C. H. Thompson, P.E. 
Acting Director 
Office of Hazardous Materials 
Operations 

Materials Transportation Bureau 
Department of Transportation 
Washington, D.C. 20590 

Dear Dr. Thompson: 

Thank you for your letter of February 4 197 7 indicating that the 
Department of Transportation has found no areas of disagreement with 
regard to sections dealing with transportation of the Energy Research 
and Development Administration's Nevada Test Site Environmental Impact 
Statement, ERLlA-1551-D. The Statement has been revised as a result of 
comments received, and a copy of the Final Statement is enclosed for 
your information. 

Your interest in our program at the Nevada Test Site is appreciated. 

Sincerely, 
n 

c 

Enclosure: 
Final Environmental Impact 
Statement, ERDA-1551 

cc: Mr. Martin Convisser, DOT 
w/encl. 

n 

.. ... . ~. . . ._ 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 

P. O,, Box 4850, Reno, Nevada 89505 

February 2, 1977 

W. H .  Pennington, D i r e c t o r  
Office o f  NEPA Coordination 
U. S. Energy Research & Development 

Washi.ngton, D. C. 20545 

Dear Pr. Pennington : 

Adminis t ra t ion  

We have reviewed t h e  Draft Environmental Impact S ta tement ,  
ERDA-1551-D, Nevada Test S i t e ,  Nye County, Nevada (January  1977) .  

The s t a t emen t  i s  well w r i t t e n  and impacts are assessed thoroughly.  
There are no impacts  o f  concern t o  SCS. We have no o t h e r  comments. 

Thank you f o r  t h i s  oppor tun i ty  t o  review t h e  s ta tement .  

S i n c e r e l y ,  

GERALD THOLA 
S ta te  Conse rva t ion i s t  - Nevada 

, .  
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UNITED STATES 

ENERGY RESEARCH A N D  DEVELOPMENT A D M I N I S T R A T I O N  
WASHINGTON, D.C. 20545 

M r .  Gerald Thola 
S t a t e  Conserva t ion is t  - Nevada 
S o i l  Conservation Se rv ice  
U.S. Department of Agr i cu l tu re  
P.O. Box 4850 
Reno, Nevada 89595 

Dear M r .  Thola: 

Thank you f o r  your l e t te r  of February 2, 1977, i n d i c a t i n g  t h a t  t h e r e  are 
no impacts descr ibed  i n  t h e  Energy Research and Development Adminis t ra t ion ' s  
Environmental Impact Statement  on the  underground nuclear  t e s t i n g  program 
a t  the  Nevada Test Site, ERDA-1551-D, which are of concern t o  t h e  S o i l  
Conservation Service.  The Statement has  been r ev i sed  as a r e s u l t  of 
comments r ece ived ,  and a copy of t h e  F i n a l  Environmental Impact Statement 
i s  enclosed f o r  your information.  

Your i n t e r e s t  i n  ERDA's program a t  t h e  Nevada Test S i t e  i s  apprec ia t ed .  

S incere ly ,  

/bff ice of NEPA Coordinat ion 

Enclosure:  
F i n a l  Environmental Impact 

Statement,  ERDA-1551 

cc: Mr. Errett Deck, USDA 
w/ e n d .  

n 

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



H. W. TURNER 
ADM IN ISTR A T 0  R 

1 CECIL D. ANDRUS 
I GOVERNOR 

S T A T E  O F  I D A H O  
DIVISION OF BUDGET, POLICY PLANNING AND COORDINATION 

BOIISE, IDAHO 83720 

February 1 4 ,  1977 

U. S. Energy Research and Development Admin. 
Washington, D. C. 20545 

A t t :  James L. Liverman 

Dear M r .  Liverman: 

The S t a t e  Clearinghouse s e n t  copies  of t h e  Summary Sheet and Dra f t  
Environmental Impact Statement ,  ERDA-1551-D, Nevada T e s t  S i t e  t o  
t h e  fo l lowing  agencies  f o r  review and comment: 

Heal th  and Welfare,  Radia t ion  Control  * no comment 
Idaho State  Univers i ty ,  CoILlege of Engineer ing 
Ken S t o l z ,  Natura l  and Phys ica l  Resource P lanner ,  Div. of 

Budget, Po l i cy  Planning and Coordinat ion * no comment 

No comments w e r e  rece ived .  

We a p p r e c i a t e  t h e  oppor tuni ty  t o  review. 

S ince re ly  , / 

Michel le  L iebe l ,  
S t a t e  Clearinghouse 

I f  
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UNITED STATES 

ENERGY RESEARCH AND DEVELOPMENT'AOMINISTRATION 
WASHINGTON, D.C. 20545 

Ms. Michel le  L iebe l  
S t a t e  Clearinghouse 
Div i s ion  of Budget, Po l i cy  

S t a t e  of Idaho 
Boise, Idaho 83720 

Planning and Coordinat ion 

Dear Ms. Liebe l :  

Thank you f o r  your l e t te r  of February 14, 1977, i n d i c a t i n g  t h a t  the  
Idaho S t a t e  Clearinghouse has  no comments on t h e  Energy Research and 
Development Admin i s t r a t ion ' s  Dra f t  Environmental I m p a c t  Statement on the 
Nevada Test S i t e ,  ERDA-1551-D. 
r e s u l t  of comments r ece ived ,  and copies  are enclosed f o r  your information.  

The Statement has  been r ev i sed  as a 

Your i n t e r e s t  i n  ERDA's program a t  t h e  Nevada T e s t  S i t e  i s  apprec ia t ed .  

S ince re ly ,  

Enclosure: 
F i n a l  Environmental Impact 

Statement ,  EXDA-1551 (6) 

cc: Honorable John V, Evans 
Governor of Idaho 

w/encl 
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James Edwin Kee 
State Planning Coordinator 

Scott M. Matheson 
Governor 

STA,TE OF UTAH 
Office of t i l e  

STATE PLANNING COORDINATOR 
118 State Capitol 

Salt Lake City, Utah 841 14 
(801) 533-5246 

March 1, 1977 

James L. Liverman 
A s s i s t a n t  Admin is t ra to r  f o r  

Envi ronmen t and Safety 
U.S. Energy Research and 

Development Admin is t ra t ion  
Washington, D.C. 20545 

Dear Mr. Liverman: 

As author ized by the  Governor and as the  s t a t e  clearinghouse, I advise 
you t h a t  the Sta te  o f  Utah o f f e r s  no comnent on the  D r a f t  Environmental 
Impact Statement (ERDA-1551-0) , Nevada Test S i te ,  Nye County, Nevada. 
document was reviewed f o r  the  State by the Utah Sta te  Environmental Coordinat ing 
Comrni t tee. 

The 

S i  nc-ere1 y , - 

James, Edwin Kee 
Stilte Planning Coordinator 

JEK/ j n  
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UNITED STATES 

EN ERG Y R €SEA R C H AN D D EV E LO PME NT A D M  IN IST RAT1 0 N 
+ WASHINGTON, D.C. 20545 

M r .  James Edwin K e e  
S t a t e  Planning Coordinator 
S t a t e  of Utah 
118 S t a t e  Cap i to l  
S a l t  Lake C i ty ,  Utah . 84114 

Dear M r .  Kee: 

Thank you f o r  your le t ter  of March 1, 1977, i n d i c a t i n g  t h a t  t h e  Utah 
S t a t e  Clearinghouse has  no comment on t h e  Energy Research and 
Development Adminis t ra t ion ' s  Dra f t  Environmental Impact Statement 
on t h e  Nevada T e s t  S i t e ,  ERDA-1551-D. The Statement h a s  been revised 
as a r e s u l t  of comments rece ived ,  and cop ie s  are enclosed for your 
information.  

Your i n t e r e s t  i n  ERDA's program a t  t h e  Nevada Test S i t e  i s  apprec ia t ed .  

~ 

Since re ly ,  - 
Enclosure:  
F i n a l  Environmental Impact 

Statement,  ERDA-1551 ( 6 )  

cc: Honorable .Scot t  M. Matheson 
Governor of Utah 
w/ encl . 
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I , UNITED STATES ARMS CONTROL AND DISARMAMENT AGENCY 
I WASHINGTON. D.C. 20451 

i 

March 11, 1 9 7 7  

Mr. W.H.  Pennington 
Director 
Office of NEPA Coordination 
U.S. Energy Research and Development Administration 
Washington, D.C. 2 0 5 4 5  

Dear Mr. Pennington: 

As you requested, this agency has undertaken a review 
of the ERDA draft environinental'impact statement entitled 
"Nevada Test Site, Nye County, Nevada", document number 
ERDA-1551-D. As a result of this review we recommend that the 
following suggestions for change, or in some cases answers to 
the following questions, 'be included in your draft. 

- -  page 1-1, second paragraph, add after 
last sentence: "Additionally, there 
is a possibility that the United States 
will enter into an-agreement to ban all 
nuclear testing in the near future. In 
this case, a.11 nuclear. explosions at NTS 
would cease ;and only the statements 

clzear weapons 
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- -  page 1-2, Section B, second paragraph, 
first sentence; change to read: "Unless 
halted by a comprehensive nuclear test ban 
or moratorium, nuclear weapons testing will 
continue to be conducted . . . development 
program. I t  

second sentence, change to read: "Unless 
the United States enters into a comprehensive 
test ban or moratorium, stoppage, curtailment, 
or delay of the testing could conflict with 
the current United States commitment to the . . . nuclear exp los ives ."  

change to read "In September 1963, during the 
U.S. Senate hearings on advice and consent to 
ratification of the Treaty Banning Nuclear 
Weapons Tests in the Atmosphere, in Outer 
Space and Under Water (i.e., the Limited Test 
Ban Treaty), the Senate was informed by the 
Chairman of the Joint Chiefs of Staff that 
the following four safeguards to reduce risks 
to the national security would be implemented 
under the joint responsibility of the Atomic 
Energy Commission and the Department of Defense 
(Reference 5). 

third sentences, change to read "Research on 
the use of explosion technology for peaceful 
purposes is now a part of ERDA's Nuclear 
Explosive Applications program, formerly known 
as the Plowshare Program. This program is 
consistent with United States policy in 
connection with the Treaty on the Non-Proliferation 
of Nuclear Weapons, wherein the States parties 
have undertaken to make available the benefits 
of proven applications for peaceful purposes, 
if and when any such benefits are ever realized." 

- -  page 1-lla, Section E, first paragraph, 

- -  page 2-1, last paragraph, first sentence, 

- -  page 2-4, second full paragraph, second and 
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- -  page  2 - 4 ,  t h i r d  f u l l  p a r a g r a p h ,  s econd  
s e n t e n c e ,  add words " ( n o t  y e t  r a t i f i e d ) ' '  
a f t e r  "Threshold  Test  Ban T r e a t y " .  

- -  page  2 - 4 : ,  l a s t  p a r a g r a p h ,  d e l e t e  f i r s t  
s e n t e n c e : :  "NO change i s  f o r s e e n  . . . 
d e f e n s e  p o s t u r e . "  

- -  page  2-6 : ,  f i r s t  new s e n t e n c e  on p a g e ,  d e l e t e :  
"Nuclear  weapons t e s t i n g  w i l l  c o n t i n u e .  . . 
development  program. f t  

- -  page  2-6 , ,  f i n a l  p a r a g r a p h ,  change second 
s e n t e n c e  t o  r e a d :  ''The underground n u c l e a r  
t e s t i n g  program i n  FY 1978 and beyond may 
c o n t i n u e  a t  e s s e n t i a l l y  t h e  same l e v e l  o f  
t e s t i n g  . " 

- -  page  2 - 6 ,  f i n a l  p a r a g r a p h ,  d e l e t e  f i n a l  s e n t e n c e :  
" I t  i s  n o t  . . . c o n d u c t e d . "  

- -  page  2 - 1 4 ,  f i r s t  f u l l  p a r a g r a p h ,  f i r s t  
s e n t e n c e ,  change  t o  r e a d :  "On Oc tobe r  31, 1958 ,  
t h e  U n i t e d  S t a t e s  and  t h e  S o v i e t  Union v o l u n -  
t a r i l y  h a l t e d  n u c l e a r  t e s t i n g  u n t i l  t h e  
U.S.S.R. resumed t e s t i n g  on September  1, 1 9 6 1 ,  
fo l lowing ,  t h e  i n i t i a l  French  n u c l e a r  t e s t s  
and t h e  B e r l i n  Wall c r i s i s .  

- -  2 - 7 9 ,  d e s c r i b e  c o n d i t i o n s  unde r  which t h e  
a i r  s ampl ing  s t a t i o n s  r e f e r r e d  t o  i n  t h e  
l a s t  p a r a g r a p h  a r e  i n s p e c t e d  on a d a i l y  b a s i s ,  
e . g . ,  immedia t e ly  a f t e r  a s c h e d u l e d  e v e n t  
o r  d r i l l - b a c k  o p e r a t i o n ,  o r  i f  t h i s  i s  n o t  
t h e  case,  s t a t e  why n o t .  

- -  page  2 -87 ,  m i d d l e  p a r a g r a p h ,  sec,ond s e n t e n c e ,  
add words "Release f rom p l a n n e d  d r i l l - b a c k  
o p e r a t i o n "  t o  b e g i n n i n g  of s e n t e n c e .  

- -  page  2 - 9 2 ,  f i n a l  p a r a g r a p h ,  s econd  s e n t e n c e :  
by what p r o c e s s  a r e  t h e s e  measurements  made? 
How f a r  do r e s u s p e n d e d  p a r t i c l e s  o f  Pu t r a v e l ?  
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- -  page 2 - 1 0 4 ,  f i n a l  p a r a g r a p h ,  second and 
t h i r d  s e n t e n c e s :  What i s  t h e  meaning of  
"con t inuous  m o n i t o r i n g "  and " r o u t i n e  
c o l l e c t i o n " ?  How o f t e n  were samples  
c o l l e c t e d  i n  t h e  p a s t  a s  compared t o  
p r e s e n t  p r a c t i c e ,  and under  what o p e r a t i v e  
g u i d e l i n e s ?  

- -  page 2 - 1 0 6 ,  f i r s t  p a r a g r a p h ,  t h i r d  s e n t e n c e :  
when and where were t h e  d e s c r i b e d  l o w - l e v e l s  
o f  a i r b o r n e  r a d i o a c t i v e  g a s e s  d e t e c t e d ?  
What was t h e  r e l a t i o n s h i p  o f  t h e s e  l e v e l s  t o  
e v e n t s  a n d / o r  d r i l l - b a c k s  a t  NTS? 

- -  page 2-108,  f i r s t  f u l l  p a r a g r a p h :  d e f i n e  
p h r a s e  "ambient  l e v e l s " .  

- -  page 2 - 1 0 8 ,  l a s t  p a r a g r a p h ,  c o n t i n u i n g  t o  page 
2-109:  Was t h e  " t r a p p e d  k ryp ton"  r e f e r r e d  t o  
produced  d u r i n g  t h e  December 1975 e v e n t s ?  
When and where were t h e  o b s e r v e d  samples  o f  
Xenon-133 a c q u i r e d ?  What e v i d e n c e  s u p p o r t s  
t h e  c o n c l u s i o n  t h a t  t h e  samples  "were 
a p p a r e n t l y  r e l a t e d  t o  t h e  NTS a c t i v i t i e s " ?  

t h e  s t a t e m e n t s  on t h e  adequacy o f  con ta inmen t  
d e s i g n  a r e  matters o f  p u b l i c  r e c o r d .  
i n d i c a t e  i f  r e p o r t s  on  t h e  adequacy o f  c o n t a i n -  
ment a r e  made a f t e r  t h e  e v e n t .  

s e n t e n c e :  i s  t h e  s t a t e m e n t  "no prompt v e n t i n g s "  
i n t e n d e d  t o  convey t h e  t h o u g h t  t h a t  d e l a y e d  
v e n t i n g s  have  o c c u r r e d ?  If n o t ,  d e l e t e  t h e  
word "prompt.  

- -  page 3 - 9 ,  f i r s t  f u l l  p a r a g r a p h :  i n d i c a t e  i f  

A l so  

- -  page  3 - 9 ,  second f u l l  p a r a g r a p h ,  second 

n 
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- -  page 3 -16 ,  f i r s t  f u l l  p a r a g r a p h :  why a re  t h e  
o f f - s i t e  ground r a d i a t i o n  m o n i t o r i n g  sys t ems  
n o t  t u r n e d  on b e f o r e  e v e r y  e v e n t ,  r a t h e r  t h a n  
w a i t i n g  u n t i l  v e n t i n g  i s  d e t e c t e d  o n - s i t e ?  

- -  page 3 -19 ,  l a s t  p a r a g r a p h ,  second s e n t e n c e :  
how o f t e n  i s  t h i s  c . o l l e c t i o n  d a t a  a n a l y s e d ?  
I f  n o t  on a d a i l y  b a s i s  p r i o r  t o  and a f t e r  
e a c h  s c h e d u l e d  e v e n t  o r  d r i l l / b a c k ,  o f  what 
v a l u e  i s  c o l l e c t i o n  a t  l o n g e r  i n t e r v a l s ?  

- -  page 3 - 2 0 ,  f i r s t  pa.ragraph,  second s e n t e n c e :  
does  t h e  r e f e r e n c e  t o  " r a d i o a c t i v e  r e l e a s e "  
i n c l u d e  re leases  b o t h  from s c h e d u l e d  e v e n t s  
and d r i l l - b a c k s ?  

- -  page 3 - 2 0 ,  l a s t  p a r a g r a p h ,  second s e n t e n c e :  
by whom and on what. b a s i s  a r e  t h e  "73 s t a n d b y  
A i r  S u r v e i l l a n c e  Network s t a t i o n s "  a c t i v a t e d ?  
How o f t e n  a r e  t h e  c : o l l e c t e d  d a t a  a n a l y s e d ?  

- -  page 3 - 2 5 ,  t h i r d  pa.ragraph,  l a s t  s e n t e n c e :  
where i s  t h e  RAMS p o s t e v e n t  d a t a  p u b l i s h e d ?  
I f  n o t ,  why n o t ?  

- -  page 3 -25 ,  l a s t  p a r a g r a p h ,  second s e n t e n c e :  
what i s  t h e  i n t e r v a . 1  i n  time between t h e  
" p e r i o d i c  r e p o r t s "  r e f e r r e d  t o ?  Why i s  t h e  
m o n i t o r i n g  o p e r a t i o n  b e i n g  p l a n n e d  "dur ing"  
t h e  p o s t e v e n t  phase:, r a t h e r  t h a n  p r i o r  t o  i t ?  

- -  page 3-29 ,  t h i r d  p a r a g r a p h ,  f i r s t  s e n t e n c e :  
what i s  t h e  r o l e  o f  t h e  USAF,at NTS? I s  t h e  
" A i r  Fo rce  h e l i c o p t e r "  p r o v i d e d  unde r  c o n t r a c t  
t o  ERDA o r  o therwis 'e  by agreement  between USAF/ 
DOD and ERDA? 

- -  page 3 -31 ,  second f u l l  a r a g r a p h ,  f i r s t  s e n t e n c e :  
i s  t h e  EPA c e n s u s  o f  cows and d a i r i e s  c a r r i e d  
o u t  under  ERDA c o n t r a c t  o r  o t h e r w i s e  by a g r e e -  
ment between EPA and ERDA? 

I r  
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- -  page  4 - 7 ,  l a s t  p a r a g r a p h ,  second s e n t e n c e ,  
add a f t e r  " r a d i o a c t i v e  decay" t h e  words "at  
a h a l f - l i f e  r a t e  o f  1 2 . 2 6  y e a r s " .  

- -  page 4 - 1 0 ,  f i r s t  p a r a g r a p h ,  f i r s t  s e n t e n c e ,  
add a f t e r  word ' ' t r i t i u m "  t h e  words " p e n e t r a t i o n  
o f  t h e  NTS w a t e r  t a b l e " .  

- -  page 4 - 1 2 ,  second f u l l  p a r a g r a p h ,  l a s t  s e n t e n c e ,  
change t o  r e a d :  " I t  i s  t h e r e f o r e  c o n c e i v a b l e  
t h a t  t h e r e  may be  e f f e c t s  on l o c a l  small 
an ima l  p o p u l a t i o n s . "  

- -  page 4 - 1 3 ,  second p a r a g r a p h ,  s i x t h  s e n t e n c e :  
add f i g u r e s  f o r  c a l e n d a r  y e a r  1 9 7 6 .  

- -  page  4 - 1 8 ,  f i n a l  p a r a g r a p h ,  t h i r d  s e n t e n c e ,  
d e l e t e  word "con t inued"  b e f o r e  t h e  word ' l s u c c e s s f u l l ' .  

- -  page 4 - 1 9 ,  f i r s t  p a r a g r a p h ,  second f u l l  
s e n t e n c e :  i f  " p o s t s h o t  r e e n t r y  d r i l l i n g  
o p e r a t i o n s  may r e l e a s e  small q u a n t i t i e s  of  
r a d i o a c t i v e  n o b l e  g a s e s " ,  t h e  ground m o n i t o r i n g  
s t a t i o n s  s h o u l d  be a c t i v a t e d  i n  advance  t o  
d e t e r m i n e  i f  t h i s  p o s s i b i l i t y  was r e a l i z e d ;  
w i l l  t h e s e  s t a t i o n s  be a c t i v a t e d  o r  n o t  p r i o r  
t o  such  o p e r a t i o n s ?  

- -  page 5 - 1 ,  t h i r d  p a r a g r a p h :  why i s  t h e  r e l e a s e  
o f  r , a d i o a c t i v e  n o b l e  g a s e s  and t r i t i u m  
u n a v o i d a b l e  d u r i n g  d r i l l b a c k  a c t i v i t i e s ?  

- -  page 6 - 1 ,  f i r s t  p a r a g r a p h :  f i r s t  s e n t e n c e  
add word " f u r t h e r "  between words "most advance -  
ments";  s econd  s e n t e n c e  d e l e t e  e n t i r e l y .  

- -  page 1 0 - 1 ,  s e c t i o n  A ,  f i r s t  p a r a g r a p h ,  second 
s e n t e n c e :  d e l e t e  words q l f u l l - s c a l e l l .  
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- -  page 10-1, section A, first paragraph, fourth 
sentence: cite source of estimate referred to. 

- -  page 10-1, section A, first paragraph, 
seventh sentence: this sentence states a 
conclusion ("Thus, the principal potential 
benefits of the proposed activity are 
maintenance and improvement of the nation's 
security") that is unsupported by the previous 
discussion, which is almost exclusively devoted 
to economic aspects of the testing program. 
Either the conclusion should be deleted or the 
supporting discussion rewritten. 

Sincerely, 

Acting General Counsel 
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UNITED STATES 

EN ERG Y RESEARCH AND D EV E L 0 PMENT A DM IN ISTR AT1 0 N 
WASHINGTON, D.C. 20545 

Q 

M r .  Thomas Graham, Jr. 
General Counsel 
U.S. Arms  Cont ro l  and 

Disarmament Agency 
Washington, D.C. 20451 

Dear M r .  Graham: 

Thank you f o r  your l e t t e r  of March 11, 1977, w i t h  comments on t h e  
Energy Research and Development Adminis t ra t ion ' s  Nevada Test S i t e  
Environmental Impact Statement,  ERDA-1551-D. 

The ACDA comments have been reviewed and a d d i t i o n a l  material has been 
included i n  a p p r o p r i a t e  s e c t i o n s  of t h e  F i n a l  Environmental Impact 
Statement ,  a copy of which i s  enclosed f o r  your information.  
a d d i t i o n ,  s t a f f  responses  have been prepared and are enclosed relative 
t o  c e r t a i n  of t h e  matters t h a t  were included i n  your comments. 

We a p p r e c i a t e  your cont inued i n t e r e s t  i n  ope ra t ions  a t  t h e  Nevada Test 
S i t e .  
t h e  D r a f t  Environmental Impact Statement,  and your comments have helped 
u s  t o  c l a r i f y  important  a s p e c t s  of t he  s ta tement .  

I n  

Your agency has  con t r ibu ted  a cons iderable  e f f o r t  i n  reviewing 

Sincere ly ,  

Enclosures:  
1. S t a f f  Responses 
2. F i n a l  Environmental Impact 

Statement ,  ERDA-1551 

n 

. -. . .  - ... - . . . .  . . . . . . . .  . - . ~  . . . . . . .  . . .  . .  ......... .. 
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ERDA STAFF RESPONSES TO 
ACDA COMMENTS ON DRAFT ISNVIRONMENTAL STATEMENT 

FOR.= NEVADA TEST SITE,  ERDA-1551-D 

Comments numbered i n  the  o rde r  i n  which they appeared i n  t h e  ACDA 
l e t t e r  are b r i e f l y  s t a t e d  beiow, fol-lowed by s t a f f  responses:  

1. 

3 .  

4 .  

7. 

8.  

9. 

Comment : 

Comment : 

Comment : 

Comment : 

Comment: 

Comment : 

10. Comment: 

11. Comment: 

page 1-1, second paragraph, add a f t e r  last  sentence:  
"Addit ional ly ,  t h e r e  is  a p o s s i b i l i t y  t h a t  t h e  United 
S t a t e s  w i l l  e n t e r  int.0 an  agreement,.to ban a l l  nuc lear  
t e s t i n g  i n  the  near  f u t u r e .  I n  t h i s  case, a l l  nuc lear  
explos ions  a t  NTS would cease and only  the  s ta tements  
concerning r e s i d u a l  r a d i a t i o n  hazards  and precaut ions  
p l u s  t h e  hazards  of t h e  tes t  programs o t h e r  than nuc lear  
t e s t i n g  conducted a t  NTS would be app l i cab le . "  

page 1-2, Sec t ion  B,  second paragraph, f i r s t  sentence;  
change t o  read: 
test  ban o r  moratorium, nuc lear  weapons t e s t i n g  w i l l  
cont inue  t o  be conducted . . . development program." 

page 1-lla,  Section$ E:, f i r s t  paragraph, second sentence ,  
change t o  read:  "Unless t h e  Un i t ed -S ta t e s  e n t e r s  i n t o  a 
comprehensive test ban o r  moratorium, s toppage,  c u r t a i l -  
ment, o r  de lay  of the' t e s t i n g  could c o n f l i c t  wi th  the  
c u r r e n t  United S t a t e s  commitment t o  the  . . . nuclear  
explos ives .  I' 

page 2-4, t h i r d  f u l l  paragraph, second sentence,  add 
words " (not  y e t  r a t i f i e d ) "  a f t e r  "Threshold Test Ban Treaty." 

page 2-4, l a s t , pa rag raph ,  delete f i r s t  sentence:  "No 

"Unless ha l t ed  by a comprehensive nuc lear  

ete : "Nuclear 
opment -program. It 

gram- i n  FY 1978 and 
he same level of 

i s  no$ . ,. . conducted. '  
( ,  

Response t o  Comments -1, 3-4 ,  and 7-1.L t i  - 
The above comments are gene ra l ly  of a p o l i t i c a l  na tu re ,  and t h e i r  
i n c l u s i o n  i n  t h e  dnergy Research and Development Adminis t ra t ion ' s  
Environmental Impact Statement,  which i s  intended as a t e c h n i c a l  document, 
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2 
Q 

would appear inappropriate .  Some of the  s ta tements  have been changed 
t o  bes t  r e f l e c t  a changing circumstance on f u t u r e  t r e a t y  commitments. 
It i s  ERDA's i n t e n t  t h a t  i t s  Environmental Impact Statement accura te ly  
r e f l e c t  the  consequences t o  the  environment from whatever l e v e l  of 
nuclear  t e s t i n g  i s  approved. I n  t h a t  way, the  r e p o r t  w i l l  not r e q u i r e  
r e v i s i o n  i n  the f u t u r e  as a r e s u l t  of any p o l i t i c a l  dec is ions  which may 
be made regarding nuclear  t e s t i n g .  

2. Comment: page 1-2, Sect ion B, f i r s t  paragraph; d e l e t e :  "No change 
is foreseen i n  t h e  National po l i cy  which supports  a vigorous 
nuclear  weapons research  and development program as p a r t  
of t he  National defense posture." 

Response: The sentence has been changed to  read: "National po l icy  
supports  a vigorous nuclear  weapons research  and development 
program as p a r t  of the  na t iona l  defense posture." 

5. Comment: page 2-1, last  paragraph, f i r s t  sentence,  change t o  read 
"In September 1963 ( s i c ) ,  during the  U.S. Senate hear ings 
on advice and consent t o  r a t i f i c a t i o n  of the  Treaty Banning 
Nuclear Weapons Tests i n  the  Atmosphere, i n  Outer Space 
and Under Water ( i . e . ,  the  Limited Test Ban Trea ty) ,  the  
Senate w a s  informed by the Chairman of the  J o i n t  Chiefs of 
S ta f f  t h a t  the  following four  safeguards t o  reduce r i s k s  
t o  the  n a t i o n a l  s e c u r i t y  would be implemented under the  
j o i n t  r e s p o n s i b i l i t y  of t he  Atomic Energy Commission and 
t h e  Department of Defense (Reference 5 ) . "  

Response: The sentence has  been changed t o  read:  "In August 1963, 
during t h e  r a t i f i c a t i o n  of t he  Treaty Banning Nuclear Weapon 
Tests i n  the  Atmosphere, i n  Outerspace, and Underwater 
(i.e.,  t h e  Limited Test Ban Trea ty) ,  the  Chairman of 
t h e  Senate Foreign Rela t ions  Committee w a s  given assurance 
from t h e  Pres ident  t h a t  fou r  safeguards t o  the  na t iona l  
s e c u r i t y  would be implemented under the  j o i n t  r e s p o n s i b i l i t y  
of the  Atomic Energy Commission and the  DOD (Reference 5 ) . "  

6. Comment: page 2-4, second f u l l  paragraph, second and t h i r d  sentences,  
change t o  read "Kesearch on the  use of explosion technology 
f o r  peaceful  purposes is now a p a r t  of ERDA's Nuclear 
Explosive Applicat ions program, formerly known as the  
Plowshare Program. 
S t a t e s  po l icy  i n  connection wi th  the  Treaty on the  Non- 
P r o l i f e r a t i o n  of Nuclear Weapons, wherein the  States p a r t i e s  
have undertaken t o  make ava i l ab le  the  b e n e f i t s  of proven 
app l i ca t ions  f o r  peaceful  purposes, i f  and when any such 
b e n e f i t s  are ever rea l ized ."  

This program is cons i s t en t  with United 

n 
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Response: We are concluding t h e  sen tence  i n  the  5 t h  l i n e  a f t e r  
t h e  word ''weapons. " 

12. Comment: page 2-14, f i r s t  f u l l  paragraph, f i r s t  sen tence ,  change 
t o  read: "On October 31, 1958, t he  United S t a t e s  and the  
Sov ie t  Union v o l u n t a r i l y  h a l t e d  nuc lear  t e s t i n g  u n t i l  t h e  
U.S.S.R. resumed t e s t i n g  on September 1, 1961, fo l lowing  
t h e  i n i t i a l  French nuc lear  tests and the  B e r l i n  Wall crisis. 

Response: This  document i s  n o t  intended t o  be a complete h i s t o r i c a l  
document. The French nuc lear  tests and the  Ber l in  Wall 
crisis do n o t  appear r e l e v a n t  t o  the  environmental  t rade-off  
a t  NTS. 

13. Comment: page 2-79, desc r ibe  condi t ions  under which t h e  a i r  sampling 
s t a t i o n s  r e f e r r e d  t o  i n  t h e  l as t  paragraph are inspec ted  
on a d a i l y  b a s i s ,  e .g . ,  immediately a f t e r  a scheduled 
event  o r  d r i l l - b a c k  opera t ion ,  o r  i f  t h i s  i s  n o t ' t h e  
case, s ta te  why no t .  

Response: The a i r  sampling s t a t i o n s  ope ra t e  cont inuously except  f o r  
a few minutes each week whi le  t h e  f i l t e r s  are changed 
a t  which t i m e  they are inspec ted .  They are not  inspec ted  
more o f t e n  un le s s  t h e r e  i s  reason t o  suspec t  t h a t  a 
release has  occurred o n s i t e .  Since o n s i t e  ac t iv i t i e s  
are under c l o s e  monitor ing a t  t h e  l o c a t i o n  of t h e  p a r t i c u l a r  
ope ra t ion ,  t h e r e  is  nothing t o  be gained and cons ide rab le  
expendi tures  saved by t h e  weekly schedule  without  any 
s a c r i f i c e  i n  s a f e t y .  

14 .  Comment: page 2-87, m i d d l e  paragraph, second sentence ,  add words 
"Release from planned d r i l l -back  opera t ion ' '  t o  beginning 
of sentence.  

Response: This  comment 
intended mea 

15. Comment: page. 2-9 sen tence :  by what 
do resuspended 

Response: Explanatory informat io  d and re ferenced  i n  

extremely l imi t ed .  
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16.  Comment: page 2-104, f i n a l  paragraph, second and t h i r d  sen tences :  
What i s  the  meaning of "continuous monitoring" and 
" rou t ine  co l l ec t ion"?  How o f t e n  were samples c o l l e c t e d  
i n  t h e  p a s t  as compared t o  p re sen t  p r a c t i c e ,  and under 
what ope ra t ive  gu ide l ines?  

Response: Sample c o l l e c t i o n  frequency has  usua l ly  been a f u n c t i o n  of 
t h e  type of t e s t i n g  program and a n t i c i p a t e d  o f f s i t e  
e f f e c t s .  

Since 1953, a l l  ope ra t ing  a i r  sampling s t a t i o n s  have 
operated 24 hours a day. U n t i l  1973, samples w e r e  changed 
d a i l y .  Since then they have been changed t h r e e  t i m e s  per  
week. The longer  sampling times are requi red  t o  d e t e c t  t h e  
lower levels  of background r a d i o a c t i v i t y  which now e x i s t .  
I f  a release of r a d i o a c t i v i t y  occurs  a t  NTS, samples  are 
c o l l e c t e d  more f r equen t ly .  

Milk samples  are c o l l e c t e d  q u a r t e r l y  t o  main ta in  cu r ren t  
background information.  Samples  would be c o l l e c t e d  more 
f r equen t ly  ( a s  o f t e n  as d a i l y )  fol lowing a release of 
r a d i o a c t i v i t y  t o  accu ra t e ly  assess r a d i a t i o n  doses  v i a  t h e  
cow-milk pathway t o  o f f s i t e  popula t ions .  

P r i o r  t o  1974, water samples w e r e  c o l l e c t e d  monthly. Based 
on t h e  r e s u l t s  obtained,  o f f s i t e  samples  are now c o l l e c t e d  
semiannually o r  annual ly .  
p r e d i c t i o n s  t h a t  no r a d i o a c t i v i t y  i s  being t r anspor t ed  
o f f s i t e  via  groundwater. 

These samples have confirmed 

1 7 .  Commeht: page 2-106, f i r s t  paragraph, t h i r d  sen tence :  when and 
where were the  descr ibed  low-levels of a i r b o r n e  r a d i o a c t i v e  
gases  de t ec t ed?  What w a s  t h e  r e l a t i o n s h i p  of t hese  l e v e l s  
t o  even t s  and/or  d r i l l -backs  a t  NTS? 

Response: Xenon-133 has  been de tec t ed  o f f s i t e  dur ing  May 1972 a t  
Beat ty  and Diablo; June 1972 a t  Hiko; October 1973 a t  
L a s  Vegas, Hiko, Diablo,  and Death Val ley Junct ion;  June 1974 
a t  Beat ty;  August 1974 a t  Beat ty;  November 1974 a t  Diablo,  
Ind ian  Springs,  and L a s  Vegas; and November 1975 a t  
Diablo and Hiko. 

The November 1974 increased  readings  of xenon-133 occurred 
dur ing  a t i m e  of a known d r i l l b a c k  release a t  NTS. 
assumed t h a t  t h e  s l i g h t l y  increased  o f f s i t e  readings  were a 
r e s u l t  of t h i s  d r i l l b a c k  release. However, a t  o the r  times, 
increased  levels of xenon de tec t ed  o f f s i t e  could not  be 
a t t r i b u t e d  t o  any NTS a c t i v i t y  and may have been t h e  r e s u l t  
of f o r e i g n  nuc lea r  t e s t i n g  o r  i n d u s t r i a l  releases. 

It is 
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18. Comment: page 2-108, f i r s t  f ul:L paragraph : d e f i n e  phrase "ambient 
levels.  'I 

Response: This  comment has  been accommodated i n  t h e  text by i n s e r t i n g  
t h e  phrase "(background l e v e l s ) "  a f t e r  t he  word "con- 
c e n t r a t i o n .  " 

19. Comment: page 2-108, l a s t  paragraph, cont inuing  t o  page 2-109: Was 
t h e  "trapped krypton'' r e f e r r e d  t o  produced dur ing  t h e  
December 1975 events? When and where were t h e  observed 
samples of xenon-133 acquired? What evidence suppor ts  
t h e  conclusion t h a t  t h e  samples ''were apparent ly  r e l a t e d  
t o  the  NTS a c t i v i t i e s " ?  

Response: See answer t o  1 7  f o r  answer re 133Xe. 
regard ing  poss ib l e  re.leases of 8 5 K r  dur ing  December 1975 
i s  t h a t  small  amounts of gas  are con t inua l ly  seeping t o  
t h e  su r face  from previous underground tests. The r e l a t i v e l y  
la rge-sca le  ground motion caused by subsequent high-yield 
tests could poss ib ly  have r e s u l t e d  i n  a n  acce le ra t ed  release 
r a t e  of 85Kr  dur ing t h a t  per iod ,  a l though 8 5 K r  releases 
from r e a c t o r  f u e l s  a r e  a l s o  conceivable .  

The hypothesis  

A l s o ,  t he  fol lowing c l ause  has been added a t  t he  end of 
t h e  sentence,  page 109, end of f i r s t  paragraph: . . .a l though i t  is  conceivable  t h a t  t h e  8 5 K r  may have 
o r i g i n a t e d  from r e a c t o r  releases unre l a t ed  t o  NTS 
a c t i v i t i e s . "  

II 

20. Comment: page 3-9, f i r s t  f u l l  paragraph: i n d i c a t e  i f  t h e  s ta tements  
on t h e  adequacy of containment des ign  are m a t t e r s  of p u b l i c  
record .  Also in 'dicate  i f  r e p o r t s  on t h e  adequacy of 
containment are made a f t e r  t he  event .  

Response: This  comment Bas been accommodated by i n s e r t i n g  the  fol lowing 
and modifying t h e  remainder of 
tements are no t  made f o r  pub l i c  

use  they ~~orma l iy i  c o n s i s t  of c l a s s i f i e d  
information." 

- .  
21. Comment: page 3-9, ieco ,second sentence:  i s  the  

s ta tement  ''no prompt vent ings"  , intended t o  convey the  
thought t h a t  delayed ven t ings  have occurred? I f  no t ,  
d e l e t e  t h e  word "prompt. I '  
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Response: The s ta tement  has  been changed t o  i n d i c a t e  t h a t  t h e r e  
have been no v e n t i n g s ' s i n c e  BANEBEXRY, bu t  t h a t  t h e r e  
has  been one release due t o  seepage dur ing  t h e  DIAGONAL 
LINE event  on November 24, 1971. 

22. Comment: page 3-16, f i r s t  f u l l  paragraph: why are the  o f f - s i t e  
ground r a d i a t i o n  monitor ing systems no t  turned on be fo re  
every event ,  r a t h e r  than wa i t ing  u n t i l  ven t ing  is  de tec t ed  
on-s i te?  

Response: It w a s  n o t  intended t h a t  t h i s  paragraph would denote  t h e  
absence of func t ion ing  ground monitor ing s t a t i o n s  p r i o r  
t o  t h e  event .  The o f f s i t e  ground monitor ing systems 
(TLD's, a i r  samplers,  and gamma ra te  r eco rde r s )  are 
always opera t ing .  (See Sec t ion  II .D.8.e.)  Referred t o  
he re  are similar (and supplemental)  instruments ,  c a r r i e d  
by t h e  r a d i a t i o n  monitors  i n  t h e  downwind s e c t o r ,  which 
would be used t o  provide a d d i t i o n a l  d e t a i l  on r a d i o a c t i v i t y  
encountered i n  t h e s e  areas should a release occur .  

23. Comment: page 3-19, last  paragraph, second sentence :  how o f t e n  i s  
t h i s  c o l l e c t i o n  d a t a  analyzed? I f  no t  on a d a i l y  b a s i s  
p r i o r  t o  and a f t e r  each scheduled event  o r  d r i l l -back ,  
of what va lue  i s  c o l l e c t i o n  a t  longer  i n t e r v a l s ?  

Response: The d a t a  from t h e s e  r eco rde r s  and a i r  samplers,  i f  a c t i v a t e d ,  
are analyzed on l o c a t i o n  o r  a t  t h e  EPA Laboratory i n  L a s  Vegas. 
Analysis  frequency i s  ind ica t ed  by t h e  o p e r a t i o n a l  cond i t ions  
a t  t h e  time of t h e  release o r  suspected release of any 
r a d i o a c t i v i t y  from NTS. 
t o  o b t a i n  r a d i o l o g i c  information immediately a f t e r  sho t  t ime, 
t h e  gamma rate information can be r epor t ed  by r a d i o  t o  
t h e  Test Con t ro l l e r  e s s e n t i a l l y  i n  real t ime. This  
arrangement of equipment and manpower is no t  normally 
used o f f s i t e  t o  monitor d r i l l b a c k  ope ra t ions ,  un le s s  a 
massive r a d i o a c t i v e  release occurred which would p resen t  
a hazard t o  t h e  populace o f f s i t e .  This  has  never happened, 
and i s  n o t  envis ioned as a r e a l i s i t c  p o s s i b i l i t y .  

Since t h i s  system i s  des igna ted  

24. Comment: page 3-20, f i r s t  paragraph, second sentence:  does t h e  
r e fe rence  t o  " r ad ioac t ive  release" inc lude  releases both 
from scheduled events  and d r i l l -backs?  

Response: The " rad ioac t ive  release" r e f e r r e d  t o  is any t h a t  could 
conceivably r e s u l t  i n  a h e a l t h  concern o f f s i t e .  It mainly 
r e f e r s  t o  inadve r t en t  ven t ings  and no t  d r i l l b a c k  releases. 
For t h e  case of s h o t  day precaut ions ,  i f  no ven t ing  occurs  
dur ing  t h e  f i r s t  hour o r  so a f t e r  t h e  test, t h e  monitor ing 
personnel  r e t u r n  t o  Las Vegas. Also see t h e  last  t w o  
sentences  of t h e  answer t o  Comment 23 above. 

, . . . .-..- 1 . . . . .. . . . - . . .  . . - . .- _. . .. .. . .. . - ..- - , ~ _._ . 
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25. Comment: page 3-20, l as t  paragraph, second sentence:  by whom and 
on what b a s i s  are the  "73 standby A i r  Su rve i l l ance  Network 
s t a t i o n s "  a c t i v a t e d ?  How o f t e n  are t h e  c o l l e c t e d  d a t a  
analyzed? 

Response: The standby ASN s t a t i o n s  are a c t i v a t e d  by EPA upon v e r b a l  
r eques t  from the  Test. Con t ro l l e r  fol lowing a vent ing .  
I n  a d d i t i o n ,  they are a c t i v a t e d  f o r  t h e  f i r s t  week of 
each ca lendar  q u a r t e r  t o  test o p e r a t i o n a l  r ead iness  and 
t o  e s t a b l i s h  cu r ren t  background l e v e l s .  They are a l s o  
a c t i v a t e d  upon r eques t  of ERDA/NV fol lowing atmospheric 
nuc lear  tests by 0the.r na t ions  t o  assess the  r a d i o l o g i c a l  
impact on t h i s  country and t o  main ta in  informat ion  on 
t h e  c u r r e n t  background. Analyses of t hese  samples are 
performed a t  vary ing  f requencies  from s e v e r a l  hours t o  
days depending upon r a d i o l o g i c a l  condi t ions .  

26. Comment: page 3-25, t h i r d  para.graph, las t  sen tence :  where i s  t h e  
RAMS postevent  d a t a  publ ished? I f  no t ,  why not?  

Response: The RAMS pos tevent  da.ta f o r  a l l  announced tests are publ ished 
annual ly  as Onsi te  Radio logica l  Sa fe ty  Reports  f o r  each 
tes t  series. These are a v a i l a b l e  t o  t h e  pub l i c  through 
t h e  Nat iona l  Technical  Information Serv ice ,  U.S. Department 
of Commerce, Sp r ing f i e ld ,  V i r g i n i a  22161. 

It should be noted,  however, those  d a t a  f o r  unannounced 
even t s  are c l a s s i f i e d  f o r  n a t i o n a l  s e c u r i t y  reasons ,  a t  
ERDA/HQ d i r e c t i o n  and are no t  a v a i l a b l e  t o  t h e  pub l i c .  

27.  Comment: page 3-25, l a s t  paragraph, second sentence: what is the 
i n t e r v a l  i n  time between t h e  "per iodic  r epor t s "  r e f e r r e d  
t o ?  Why i s  t h e  monitor ing ope ra t ion  being planned "during" 
t h e  postevent  phase, r a t h e r  than  p r i o r  t o  i t?  

Response: The "per iodic  i n t e r v a l s "  vary  wi th  t h e  s i t u a t i o n  a t  each 
l o c a t i o n  being monitored. 
f i e l d ,  r e p o r t s  may be t r ansmi t t ed  via  r a d i o  every few minutes.  
I n  a s t a b l e  s i t u a t i o n ,  r 'eports  may be made hourly.  As 
much pre-planning as p o s s i b l e  Ls done, bu t  on ly  a f t e r  the  
magnitude, a c t u a l  t ra j  to ry ,  and appr,oximate composition 
of t h e  release are known can t h e  most e f f i c i e n t  u se  be 
made of t h e  personnel  and equipmentdn  t h e  f i e l d .  

I n  a r a p i d l y  changing r a d i a t i o n  

1. 

28. Comment: page 3-29, t h i r d  paragraph, f i r s t  sentence:  what is  the  
r o l e  of t h e  USAF a t  NTS? Is t h e  "Ai r  Force h e l i c o p t e r "  
provided under c o n t r a c t  to ERDA o r  o therwise  by agreement 
between USAF/DOD and ERDA? 
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Response: This  comment has  been accommodated a t  page 3-30 i n  t h e  
F i n a l  Environmental Impact Statement by adding the  
fo l lowing  comment i n  the  paragraph: 
r ende r s  t h i s  type  of support  t o  NV upon r eques t ,  under 
an  in te ragency  agreement (AEC-DOD Memorandum of Agreement 
No. AT(16-1)-341 dated August 29, 1967) .If 

"The A i r  Force 

29. Comment,: 

30. Comment: 

31. Comment: 

32. Comment: 

33.  Comment: 

34. Comment: 

35. Comment: 

page 3-31, second f u l l  paragraph, f i r s t  sentence:  i s  
t h e  EPA census of cows and d a i r i e s  c a r r i e d  o u t  under 
EFUA c o n t r a c t  o r  otherwise by agreement between EE'A and 
ERDA? 
page 4-7, l as t  paragraph, second sentence ,  add a f t e r  

12.26 years ."  v 

r a d i o a c t i v e  decay" t h e  words ''at a h a l f - l i f e  rate of I t  

page 4-10, f i r s t  paragraph, f i r s t  sentence,  add a f t e r  
word "tritium" the  w o r d s  "pene t ra t ion  of t h e  NTS w a t e r  
t a b l e .  

page 4-12, second f u l l  paragraph, l a s t  sentence,  change 
t o  read:  "It is  t h e r e f o r e  conceivable  t h a t  t h e r e  may 
be e f f e c t s  on l o c a l  small animal populat ions."  

page 4-13, second paragraph, s i x t h  sentence:  add f i g u r e s  
f o r  ca l enda r  year  1976. 

page 4-18, f i n a l  paragraph, t h i r d  sen tence ,  d e l e t e  word 
continued' '  before  t h e  word "successfu l .  'I 11 

page 4-19, f i r s t  paragraph, second f u l l  sentence:  i f  
II pos t sho t  r e e n t r y  d r i l l i n g  ope ra t ions  may release small 
q u a n t i t i e s  of r a d i o a c t i v e  noble  gases ,"  t h e  ground monitor ing 
s t a t i o n s  should be a c t i v a t e d  i n  advance t o  determine i f  
t h i s  p o s s i b i l i t y  w a s  r e a l i z e d ;  w i l l  t h e s e  s t a t i o n s  be 
a c t i v a t e d  o r  no t  p r i o r  t o  such ope ra t ions?  

Response t o  Comments 29-35 

These comments have been accommodated by changes made i n  t h e  text of 
t h e  F i n a l  Environmental Impact Statement.  

36. Comment: page 5-1, t h i r d  paragraph: why is t h e  release of radio-  
active noble  gases  and tritium unavoidable dur ing  d r i l l b a c k  
a c t i v i t i e s ?  
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Response: To accommodate t h i s  comment, t h e  text i n  Sec t ion  V of t h e  
F i n a l  Environmental Impact Statement has  been changed t o  
read  as fol lows:  "Radioactive noble gases  and tritium 
have been r e l e a s e d  t o  t h e  s u r f a c e  by gradual  seepage 
from expended underground tests and by escape of gases  
dur ing  sampling opera t ions .  The state of t h e  a r t  of 
d r i l l h o l e  sampling does no t  permit a b s o l u t e  c o n t r o l  of 
gaseous materials dur ing  t r a n s f e r  of d r i l l b a c k  samples from 
t h e  t o o l  t o  t h e  gas - t igh t  shipping con ta ine r .  Despi te  
e f f o r t s  t o  improve its c a p a b i l i t y  t o  c o n t r o l  t he  gases ,  
NV b e l i e v e s  t h a t  s i m i l a r ,  small gaseous releases are l i k e l y  
t o  occur  i n  t h e  f u t u r e . "  

37. Comment: page 6-1, f i r s t  paragraph: first sentence  add word 
f u r t h e r "  between words "most advancements"; second I 1  

sentence  d e l e t e  e n t i r e l y .  

Response: The f i r s t  sen tence  has  been modified t o  your s p e c i f i c a t i o n s .  
The second sentence  has  been changed t o  read as fo l lows:  

I n  t h e  absence of a n a t i o n a l  dec i s ion  t o  cease . t e s t i n g ,  
t h i s  would d i r e c t l y  c o n f l i c t . . . . "  I t  is  reasonable  t o  
assume t h a t ,  i f  t h e r e  were a n a t i o n a l  d e c i s i o n  t o  cease 
t e s t i n g ,  any c o n f l i c t s  of p o l i c i e s  would be reso lved .  

II 

38. Comment: page 10-1, s e c t i o n  A ,  f i r s t  paragraph, second sentence:  
d e l e t e  words " fu l l - sca le .  'I 

Response: This  comment has  been accommodated i n  t h e  F i n a l  Environmental 
Impact Statement .  

39. Comment: page 10-1, s e c t i o n  A, f i r s t  paragraph, f o u r t h  sentence:  
c i t e  source  of estimate r e f e r r e d  to .  

Response: The text  has begn modified 
no spec i f  i d  ,source I _  ;could b 

response t o  t h i s  comment, s i n c e  

40. Comment: page 10-1, 
t h i s  sentence s ta  
p o t e n t i a l  b e n e f i t s  o 

t i s  unsupported 
by t h e  p r  lmost exc lus ive ly  
devoted- 's  t h g  prog<@. E i the r  
t h e  conclusion s s u p p o r t , h g  d i scuss ion  
r ewr i t t en .  

Response: This  comments has  been accommodated i n  t h e  F i n a l  Environmental 
Impact Statement.  
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March 9, 1977 

n 

Mr. W. H. Pennington, Director 
Office of NEPA Coordination 
Energy Research and Development Administration 
Washington, D. C. 20545 

Dear Mr. Pennington: 

This is in response to your request of January 18, 1977 for comments 
on the draft environmental statement (DES) ERDA-1551-D, Nevada Test 
Site, Nye County, Nevada. 
has reviewed the DES and notes that the Energy Research and Development 
Administration (ERDA) has determined that the proposed undertaking 
will not affect properties included in or known to be eligible for 
inclusion in the National Register of Historic Places, within Nevada 
or California. However, subsequent to receipt of the DES, the Council 
received the comments of the California State Historic Preservation 
Officer (SHPO) on the DES, which indicates his office was not consulted 
with respect to the ERDA determination of no effect. 
DES is unclear as to whether or not the Nevada SHPO concurs in the ERDA 
determination of no effect. 

The Advisory Council on Historic Preservation 

Similarly, the 

Therefore, the Council requests ERDA to consult the California and 
Nevada SHPOS, pursuant to the "Procedures for the Protection of 
Historic and Cultural Properties" (36 C.F.R.'Part 800), which sets 
forth the steps for compliance with Section 106 of the National 
Historic Preservation Act of 1966 (16 U.S.C.  470f, as amended, 90 Stat. 
1320), and provide adequate documentation in the final environmental 
statement of ERDA's determination of no effect. 

ERDA is reminded, that should those consultations result in a 
determination that a property included in or eligible for inclusion 
in the National Register will be affected, it must afford the Council 

n 
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Page 2 
March 9, 1977 
Nevada Test S i t e  
M r .  W. H. Pennington 

a n  oppor tuni ty  t o  comment i n  accordance wi th  t h e  "Procedures", p r i o r  
t o  t a k i n g  any a c t i o n  wi th  r e s p e c t  t o  t h e  undertaking that w i l l  a f f e c t  
t h e  c u l t u r a l  resources .  

Should you have ques t ions  o r  r e q u i r e  a d d i t i o n a l  a s s i s t a n c e , i n  t h i s  
matter, p l e a s e  con tac t  Michael H. Bureman of t h e  Council  s ta f f  a t  
P. 0. Box 25085, Denver, Colorado 802.25, te lephone number (303) 234-4946. 
Your cont inued coopera t ion  i s  apprec ia ted .  

S ince re ly  yours ,  

Louis S.  Wall 
& A s s i s t a n t  D i rec to r ,  O f f i c e  

of Review and Compliance 
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UNITED STATES 

ENERGY RESEARCH AND DEVELOPMENT A D  MINISTRATION 
WASHINGTON, D.C. 20545 

Q 

M r .  Louis S. Wall, Ass is tan t  Di rec tor  
Office of Review and Compliance 
Advisory Council on Hi s to r i c  

1522 K S t r e e t ,  N.W. 
Washington, D.C. 20005 

Preservation 

Dear M r .  Wall: 

Thank you f o r  your let ter of March 9, 1977, with comments on the  Energy 
Research and Development Administration's Draft  Environmental lmpact 
Statement on the  Nevada Test S i t e ,  ERDA-1551-D. 

You expressed concern t h a t  t he re  be appropr ia te  consul ta t ion  with Nevada 
and Ca l i fo rn ia  t o  determine t h a t  operations a t  the  Nevada T e s t  S i t e  
would have no e f f e c t  on p rope r t i e s  included i n  (or known t o  be e l i g i b l e  
f o r  inc lus ion  i n )  the  National Regis te r  of H i s to r i c  Places,  within 
Nevada o r  Cal i forn ia .  ERDA has contacted the  S t a t e  H i s to r i c  Preservation 
Of f i ce r s  (SHPO's) i n  both Ca l i fo rn ia  and Nevada. While determinations 
of "no e f f ec t "  have not y e t  been made, we a r e  exerc is ing  the  procedures 
as defined i n  36 CFR, P a r t  800.4, t o  ob ta in  t h e  requirement determinations. 

I n  November 1976, the,Nevada Operations Office i n  Las Vegas assigned the 
task  f o r  assembling an  inventory of h i s t o r i c  s t r u c t u r e s  wi th in  approximately 
100 km of t h e  test s i te  t o  the  John A. Blume and Associates,  a seismic 
engineering f i rm based i n  San Francisco. The purpose of t h i s  program, 
which i s  being c a r e f u l l y  coordinated with the  var ious  Federal ,  state, 
and l o c a l  h i s t o r i c a l  organizations,  is  t o  develop an inventory containing 
the  l o c a t i o n  and condition of h i s t o r i c  s t r u c t u r e s  which are now on the  
National Regis te r  o r  may be e l i g i b l e  f o r  inc lus ion  a t  some f u t u r e  da t e .  
The Blume engineers will then apply t h e i r  engineering expe r t i s e  and 
judgment t o  determine what e f f e c t ,  i f  any, t he  ground motion from under- 
ground tests w i l l  have on the  i d e n t i f i e d  s t ruc tu res .  
t h i s  program w i l l  be reviewed wi th  the  Nevada and Cal i forn ia  SHPO's and 
a determination of e f f e c t  agreed upon. 
forwarded t o  the  Advisory Council f o r  review. 

The r e s u l t s  of 

These determinations w i l l  be 

, _- . - . .... -- .- . .. . . . .  
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~ r .  1,ouis S. Wall :2 

We apprec ia t e  your interest  i n  ERDA's opera t ions  a t  the  Nevada Test S i t e  
and f e e l  t h a t  your comments have he:Lped us t o  c l a r i f y  an important 
a spec t  of t h e  e f f e c t s  of those operat ions.  

Copies of t he  F i n a l  Environmental Impact Statement are enclosed f o r  
your information. 

Sincerely,  

Enclosure: 
Final. Environmental Impact 

Statement, ERDA-1551 



~I KE OCALLAGHAN 
Governor 
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NEVADA 
STATE 
PARK 
SYSTEM 
JOHN L MEDER 
Administrator 

ROOM 221 
NYE EUlLDlNG 
221 S FALL STREET 
CAPITOL COMPLEX 
CARSON CITY, 
NEVADA 89710 
(732, 645-4384 

M r .  W .  H .  P e n n i n g t o n ,  D i r e c t o r  
O f f i c e  o f  N E P A  C o o r d i n a t i o n  
U . S .  E n e r g y  R e s e a r c h  

M a i l  S t a t i o n  E - 2 0 1  
W a s h i n g t o n ,  D . C .  2 0 5 4 5  

a n d  D e v e l o p m e n t  A d m i n i s t r a t i o n  

In Reply Refer to '  
5 6 1  E R D A  

D e a r  M r .  P e n n i n g t o n :  

S u b j e c t :  D E S  N E V A D A  T E S T  S I T E ,  ERDA-1551-D,  

We h a v e  r e v i e w e d  t h e  a b o v e  named d o c u m e n t  a n d  f i n d  
t h a t  i t  a p p e a r s  t o  a d e q u a t e l y  a d d r e s s  t h e  c o n c e r n s  
we m e n t i o n e d  i n  o u r  p r e v i o u s  c o r r e s p o n d e n c e  w i t h  
M r .  E l w o o d  M .  D o u t h e t t ,  a n d  t o  y o u  t h r o u g h  o u r  
G o v e r n o r ' s  O f f i c e  o f  P l a n n i n g  C o o r d i n a t i o n .  

We a r e  e s p e c i a l l y  i m p r e s s e d  w i t h  t h e  w i l l i n g n e s s  
o f  E R D A  t o  w o r k  w i t h  o u r  o f f i c e  t o  i n i t i a t e  a s u r -  
v e y  a n d  i n v e n t o r y  o f  h i s t o r i c  a n d  c u l t u r a l  s i t e s  
w i t h i n  t h e  a r e a  o f  p o s s i b l e  i m p a c t  i n  t h e  a r e a  
s u r r o u n d i n g  t h e  N e v a d a  T e s t  S i t e .  O n l y  t h r o u g h  a 
t h o r o u g h  s u r v e y  a n d  i n v e n t o r y  w i l l  i t  b e  p o s s i b l e  
t o  p r o p e r l y  a s s e s s  p o t e n t i a l  a n d / o r  a c t u a l  e f f e c t  
o f  t h e  t e s t i n g  a c t i v i t i e s  on h i s t o r i c  a n d  c u l t u r a l  
r e s o u r c e s  a n d  t a k e  p r o p e r  s t e p s  t o  m i t i g a t e  a n y  
a d v e r s e  e f f e c t s  w h i c h  m i g h t  b e  i d e n t i f i e d .  

We w i l l  s o o n  b e  d e v e l o p i n g  a s y s t e m  o f  s u r v e y  a n d  
i n v e n t o r y  f o r  u s e  s t a t e w i d e  a n d  w o u l d  l i k e  t o  w o r k  
w i t h  E R D A  t o  a s s u r e  t h a t  a n y  s u r v e y s  t h e y  u n d e r -  
t a k e  a r e  c o m p a t i b l e  w i t h  o u r  s y s t e m .  As s o o n  a s  
we h a v e  o u r  p l a n s  f i r m e d  u p ,  we w i l l  c o n t a c t  y o u .  

J A N U A R Y  , 1 9 7 7  

S i n c e r e l y ,  

J o h n  L .  M e d e r ,  A d m i n i s t r a t o r  
( S t a t e  H i s t o r i c  P r e s e r v a t i o n  O f f i c e r )  

By: J o h n  R i c h a r d s o n  U 
A l t e r n a t e  S t a t e  H i s t o r i c  

P r e s e r v a t i o n  O f f i c e  
Administration: (702) 885-4384 
Operation and Maintenance: (702) 885-4387 
Plonning and Development: (702) 885-4370 

a division of the Department of Conservation and Natural Resourcc 
Norman Hall, Directc 
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UNITED STATES 

EN ERG Y RESEARCH AN D D E V  E L 0 PM E NT A D M  I N ISTR AT1 0 N 
WASHINGTON, D.C. 20545 

M r .  John L. Meder, Administrator 
Nevada State Park System 
(S ta t e  H i s t o r i c  Preservat ion Olfficer) 
Room 221, Nye Building 
201 S. F a l l  Street  
Capi to l  Complex 
Carson C i t y ,  Nevada 89710 

Dear M r .  Meder: 

Thank you f o r  your l e t t e r  of June 9, 1977,  i nd ica t ing  an i n t e r e s t  i n  a 
thorough survey and inventory t o  assess properly p o t e n t i a l  and/or a c t u a l  
e f f e c t s  of t he  Nevada Test S i t e  (NTS) t e s t i n g  a c t i v i t i e s  on h i s t o r i c  and 
c u l t u r a l  resources  as a r e s u l t  of your review of the  Energy Research and 
Development Adminis t ra t ion 's  Draf t  Environmental Impact Statement on the  
NTS, ERDA-1551-D. 

The ERDA Nevada Operations Off ice  has i n i t i a t e d  a program t o  inventory 
and ca ta log  h i s t o r i c  s t r u c t u r e s  wi th in  about 100 km of the  NTS. The 
purpose i s  t o  i d e n t i f y  those h i s t o r i c  s t r u c t u r e s  and c u l t u r a l  resources  
which might be influenced by underground nuclear  explosions a t  the  test 
site. The John A. B l u e  and Associates ,  a San Francisco-based seismic 
engineering f i r m ,  i s  conducting the  survey. 

To date they have contacted nea r ly  a l l  of the Federal, state, and local 
organiza t ions  and p a r t i e s  i n  Nevada which have an i n t e r e s t  i n  preserving 
t h e  h i s t o r i c  c u l t u r a l  resources  of t he  area. 
enthusiasm and s p i r i t  of cooperat ion with which t h i s  program has been 
received by your o f f i c e  and o thers .  
inventory t h i s  f a l l  and w i l l  p resent  our f ind ings  t o  your o f f i c e  f o r  
determination as t o  the  e l i g i b i l i t y  f o r  i nc lus ion  i n  the  National 
Regis te r  and as t o  any poss ib l e  impact which our proposed a c t i v i t i e s  may 
have on these  proper t ies .  

We are encouraged by the  

W e  now expect t o  conclude the  

I n  add i t ion ,  t h e  Desert Research I n s t i t u t e  has been commissioned t o  
carry ou t  a continuing archaeologica l  study on t h e  NTS. 
r e v i t a l i z a t i o n  of a program which lapsed i n t o  i n a c t i v i t y  with the 
passing of D r .  Worman. 

This is a 

The f i r s t  p r i o r i t y  of t h i s  new program w i l l  

I \  



M r .  John L.  Meder 
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:* , Q 

be t o  i d e n t i f y  and p r o t e c t  a rchaeologica l  sites where new t e s t i n g  and 
cons t ruc t ion  a c t i v i t y  is  contemplated. 
develop a s u i t a b l e  sampling program f o r  a l l  of t he  NTS. 

The F i n a l  Environmental Impact Statement reflects t h e  above infor -  
mation as w e l l  as o the r  comments received on t h e  Draf t  Environmental 
Impact Statement. 

Your i n t e r e s t  i n  our opera t ions  a t  the  Nevada T e s t  S i t e  i s  apprec ia ted .  
Copies of the  F i n a l  Environmental Impact Statement are enclosed f o r  
your information. 

The second p r i o r i t y  w i l l  be t o  

S incere ly ,  

Enclosure: 
F ina l  Environmental Impact 

Statement,  ERDA-1551 (2) 

cc: Honorable Mike O’Callaghan 
Governor of Nevada 

wlencl.  

M r .  Bruce D”. Arke l l  
S ta te  Planning Coordinator 

wlencl.  
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D E P A R T M E N T  OF HEALTH,  EDUCATION, AND WELFARE 
OFFICEOFTHESECRETARY 

WASHINGTON.  D C 20201 

I M r .  W. H. Pennington 
Dj-rector,  O f f i c e  of  NEPA 

Energy Research and Developinent 

Washington, D.C. 20545 

Coordinat ion 

Adminis t ra t ion  

D e a r  M r .  Pennington: 

W e  have reviewed t h e  d r a f t  Environmental Impact Statement  
f a r  t h e  Nevada T e s t  S i t e ,  Nye County, Nevada. One g e n e r a l  
c r i t i c i s m  i s  t h a t  t h e  document does no t  r e l a t e  t h e  r a d i a t i o n  
s t a n d a r d s  c i t ed  i n  t h e  DEIS t o  t h e i r  o r i g i n a l  pub l i shed  
source  material. Many r e s u l t s  are  expressed as a pe rcen tage  
of a p a r t i c u l a r  s t a n d a r d  o r  guide.  T h e  r e a d e r  is r e fe renced  
t o  ERDAM 0524, a secondary ra ther  than  a pr imary r e f e r e n c e .  
Primary sources should be c i ted ,  i.e.,  t h e  occupa t iona l  
exposure limits r e fe renced  t o  NCRP 3 3 ;  t h e  "Radia t ion  
P r o t e c t i o n  S tandard"  or  "Radia t ion  Exposure Standard ' '  
r e f e renced  t o  the  Radia t ion  P r o t e c t i o n  Guidance ( R P G )  of  
t h e  Federal Radia t ion  Council: and the  "Radiat ion Concentra- 
t i o n  Guide (RCG)referenced to NBS Handbook 69. The impression 
t h a t  these g u i d e l i n e s  o r i g i n a t e d  wi th  ERDAM 0524 is probably 
u n i n t e n t i o n a l .  Reference t o  t h e  o r i g i n a l  pub l i shed  guidance 
would provide  a more.so1i.d basis f o r  t h e  pe rcen tage  compari- 
sons made i n  the document. S p e c i f i c  comments are a s  follows: 

1. Data on C A N N I K I N  (pages 2-16) i s  included.  This  
tes t  on Amchitka Is land, ,  Alaska,  does n o t  re la te  
d i r e c t l y  t o  t h e  NTS. 

2 .  Evalua t ion  of knowledge of p o t e n t i a l  hazards  of 
plutonium are  s a i d  t o  be incomplete.  More informat ion  
on t h i s  important  problem is  available,  mainly i n  
"Health E f f e c t s  o f  Alpha-Emitting Particles" i n  "The 
Resp i r a to ry  Tract" EPA 520/4-76-013, Na t iona l  Academy 
of Sc iences ,  October 1976. 
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3, Paragraph 2,  page 2-108 on a i r b o r n e  r a d i o a c t i v i t y  
is confusing.  The average  ambient p a r t i c u l a r  r ad io -  
a c t i v i t y  is  s a i d  t o  be 50 uCi/m3 of a i r .  
emitters are r e p o r t e d  i n  t h e  DEIS t o  have been 
d e t e c t e d  i n  1975. 
p u r e  a lpha  and beta emitters? W e  f e e l  t h i s  i s  
u n l i k e l y .  

N o  gamma 

Is a l l  t h e  50 uCi/m3 thus  due t o  

4 .  L i t t l e  in format ion  i s  g iven  on t h e  magnitude and 
d i s t r i b u t i o n  of  occupa t iona l  exposures.  Occupat ional  
exposures under a c c i d e n t  c o n d i t i o n s  are not  d i scussed .  
Some comparisons t o  e x i s t i n g  g u i d e l i n e s  i n  ERDAM 0524 
are made b u t  t h i s  t r ea tmen t  is, i n  ou r  opin ion ,  no t  
s u f f i c i e n t  . 
5. The DEIS i n d i c a t e s  t h a t  m i l k  w a s  purchased and 
removed from market a t  810 p C i / l i t e r ,  e q u i v a l e n t  t o  
a 130 man/rem dose t o  t h e  t h y r o i d  of  a 2-year o l d  
c h i l d .  This  purchase  could be c i t e d  as s e t t i n g  a 
basis f o r  t h e  removal of r a d i o a c t i v e l y  contaminated 
mi lk  from market.  It adds noth ing  of subs t ance  t o  
t h e  DEIS and i s  n o t  suppor ted  by  t h e  p r e s e n t  Federal 
P r o t e c t i v e  Act ion Guides. 

Thank you fo r  t h e  oppor tun i ty  t o  review the document. 

S i n c e r e l y  , 

Q 

Cdharles Cus tard  
Director 
O f f i c e  of Environmental A f f a i r s  
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UNITED STATES 

ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 
~ WASHINGTON, D.C. 20545 
I 
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M r .  Char les  Custard,  D i rec to r  
O f f i c e  of Environmental A f f a i r s  
Department of Heal th ,  Education, 

Washington, D.C. 20201 
and Welfare 

Dear M r .  Custard: 

Thank you f o r  your le t ter  of March 14,  1977, w i th  comments on the  
Energy Research and Development Adminis t ra t ion ' s  Dra f t  Environmental 
Impact Statement on t h e  Nevada T e s t  S i t e ,  ERDA-1551-D. 

The HEW comments have been reviewed, and a d d i t i o n a l  material has  been 
included i n  a p p r o p r i a t e  s e c t i o n s  of t h e  F i n a l  Environmental Impact 
Statement as a r e s u l t  of your comments and o t h e r s  rece ived .  
a d d i t i o n ,  s p e c i f i c  s t a f f  responses  t o  c e r t a i n  of t he  matters t h a t  you 
r a i s e d  are enclosed.  

I n  

Your i n t e r e s t  i n  ERDA's program a t  t h e  Nevada T e s t  S i t e  is  apprec ia t ed .  
Your comments have helped u s  t o  c l a r i f y  important a s p e c t s  of t h e  e f f e c t s  
of t h a t  program. 

Copies of t h e  F i n a l  Environmental Impact Statement are enclosed f o r  
your information.  

Sincerely, 

Enclosures:  . '  
1. S t a f f  Responses 
2. F i n a l  Environmental Impact 

Statement,  ERDA-1551 ( 5 )  - - . *  
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ERDA STAFF RESPONSES TO 
H E W  COMMENTS ON DRAFT ENVIRONMENTAL STATEMENT 

FOR THE NEVADA TEST SITE, ERDA-1551-D 

Comments numbered i n  t h e  o rde r  i n  which they  appeared i n  t h e  HEW 
l e t t e r  are b r i e f l y  s t a t e d  below, followed by s t a f f  responses:  

General  Comment 

Comment: The f i r s t  paragraph of t h e  HEW l e t te r  con ta ins  gene ra l  
comment sugges t ing  t h e  use  of ERDAM 0524 as a secondary 
r a t h e r  than  primary re ference .  

Response: ERDA has  no i n t e n t i o n  of r ep resen t ing  ERDA 0524 as a 
primary r e fe rence .  ERDA 0524, i t s e l f ,  exp la ins  i t s  
r e l a t i o n s h i p  w i t h  regard  t o  primary s tandards .  As 
s t a t e d  i n  t h e  foo tno te  a t  the  bottom of page 2-60 i n  
t h e  DEIS, ERDA 0524 is ,  "based upon the  r a d i a t i o n  con- 
c e n t r a t i o n  guides  recommended by the  Nat ional  Council  on 
Radia t ion  P r o t e c t i o n  and Measurements (NCRP) and o t h e r  
agencies .  

S p e c i f i c  Comment 

1. Comment: Data on CANNIKIN (pages 2-16) i s  included.  This  test on 
Amchitka I s l a n d ,  Alaska,  does no t  relate d i r e c t l y  t o  t h e  NTS. 

Response: The d i s c u s s i o n  of t h e  hydrology of NTS (Sec t ion  II .D.5.)  
w a s  p resented  .o relate experience of underground tests 
conducted below t h e  water t a b l e .  There i s  l i m i t e d  ex- 
per i ence  on i n f i l l  rates and r ad ionuc l ide  concen t r a t ion  
of chimney water from t h e  NTS due t o  t h e  deep water levels .  
For t h a t  reason,  r e f e r e n c e  was made t o  d a t a  obta ined  on 
two sites o u t s i d e  t h e  NTS t o  show t h e  v a r i a b i l i t y  of i n f i l l  
rates of nuc lea r  chimneys f o r  tests conducted below shal low 
water t a b l e s  a t  c e n t r a l  Nevada and Amchitka, and t o  demon- 
s t ra te  t h e  range  of concen t r a t ions  of r a d i o a c t i v i t y  
which can  occur  under these  circumstances.  ERDA be l i eves  
t h a t  t h e s e  va lues  f o r  o f f s i t e  events  are of r e l a t e d  
i n t e r e s t  t o  hydro log i s t s  and o t h e r s  and should be r e t a i n e d  
i n  t h e  f i n a l  s ta tement .  

. .. . . , . . ." .- - -. . - 
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2 .  Comment: Evaluation of knowledge of potential hazards of 
plutonium are said to be incomplete. More information 
on this important problem is available, mainly in 
Health Effects of A l p h a - k i t t i n g  Particles in T h e .  
R e s p i r a t o r y  Tract, EPA 520/4-76-013, National Academy 
of Sciences, October 1976. 

Response: The ERDA staff appreciates the Department's interest 
in calling this document to our attention. 

3 .  Comment: Paragraph 2, page 2-108, on airborne radioactivity is 
confusing. The ambilent particulate radioactivity is 
said to be 50 pCi/m3 of air. No gamma emitters are 
reported in the DEIS to have been detected in 1975. 
Is all the 50 pCi/m3 thus due to pure alpha and beta 
emitters? We feel this is unlikely. 

Response: The Final Environmental Impact Statement has been 
corrected to accommodate this comment. 

4 .  Comment: Little information is given on the magnitude and distri- 
bution of occupational exposure. Occupational exposures 
under accident conditions are not discussed. 
comparisons to existing guidelines in EXDAM 0524 are 
made but this treatment is, in our opinion, not 
sufficient. 

Some 

5 .  

Response: A paragraph has been added to page 3-15 of the Final 
Environmental Impact Statement to provide more information 
on occupational exposure. 

Comment: The DEIS indicates that milk was purchased and removed 

This 
from market at 810 pCi/li'ter, equivalent to a 130 man/rem 
[sic] dose to the thyroid of a 2-year old child. 
purchase could be ted as setting a basis for the 

ilk from market. 
DEIS and is not 

supported by 'the tective'Action Guides. 

Response: At the time+the the market, the 
level of contam3 
removing this mil 
precaution to eliminate aLpotential public hazard, and it 
was not related to any Federal Protection Guide. 

The action of 
en strictly as a 
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United States Department of the Interior 
OFFICE OF THE SECRETARY 

WASHINGTON, D.C. 20240 

ER--77 / 67 MAR 16 1977 

Dear Mr . Pennington : 
Thank you for your letter of January 18, 1977, transmitting 
copies of Energy Research and Development Administration's 
draft environmental impact statement IERDA-1551-DI for the 
Nevada Test Site, Nye County, Nevada. 

Our comments are presented according to the format of the 
statement or by subject. 

General Comments 

At this particular point in the continuing operation of the 
site, it would be helpful to provide a.brief description of 
the prior environmental statements that have been prepared 
and the specific differences between the operations previously 
considered and those operations presently under consideration. 

The summary also does not provide adequate reference to the 
size of the nuclear weapons proposed for testing and described 
in detail later in the statement. 

It seems that there is a lack of coordination or at least a 
reference to past as well as concurrent actions involving the 
same tract of land. 
withdrawal will necessitate a thorough resource study in the 
process of preparing the environmental statement and will 
include the same lands covered by this statement. 
of Land Management is coordinating preparation of that 
statement. 

We also understand that the Nevada Test Site is one of the 
possible locations for the Navy's Seafarer Communications 
System and that a draft environmental statement has been filed 
with CEQ. 
as a possible Seafarer site, some mention of this possibility 
ought to be included in the final statement. 
attention to the Fish and Wildlife Service final environmental 
statement of August 29, 1975, concerning the Desert National 

The Nellis Air Force Bombing Range 

The Bureau 

Nevertheless, if the Nevada Test Site is included 

We also call 

Save Energy and You Serve America! 

-.., 
. ,  . . . __ . ... . . - .  - . . . .~ .. 

n 
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WiSdlife Range. These related matters should be mentioned 
in the final statement. 

Land Status 

The description of the status of the land in the Nevada Test 
Site on pages 2-12 and 2-13 of the draft statement could be 
misconstrued in that the terms "set aside" and "turned over" 
are used to describe the withdrawal. Actually, the withdrawal 
is a jurisdictional transfer in which the Department of the 
Interior retains responsibility for the mineral and vegeta- 
tional resources, and could :regain jurisdiction of all or 
parts of the area should the present use become no longer 
necessary. 

In addition to the lands withdrawn under Public Land Order 
805 and the additions in 1961 and 1965, our records show that 
the present Nevada Test Site area is comprised also of 33,400 
acres from Public Land Order 1662 in 1953 and 68,533.75 acres 
from Executive Order 8954 in 1941. 

Mineral Potential 

We believe that more discussion should be made in the final 
statement of the mineral potential at the site, from the 
standpoint of the likelihood of loss of valuable minerals due 
to contamination. 
be utilized in the future if the withdrawal were to be revoked. 

These mineral resources could conceivably 

On page 2-11 of the draft statement, the mineral potential is 
discussed on the basis that no economically recoverable deposits 
are known considering today's mineral requirements. 
that the results of the U.S. Geological Survey's extensive 
investigations should be referenced in' the final statement 
and described briefly to-allow further study of the possible 
future value of known deposits should the economic picture 
change. 

Surface Water 

Indications are that the surface 
National Monument and Devil's Hole passes through the Nevada 
Test Site. 
flows when the water is withdrawn into cavities created by 

We believe 

i e "  
1 .  

a-ter flow into Death Valley 

We are concerned with the problem of reduced 
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the underground e x p l o s i o n s .  
p o t e n t i a l  c o n c e n t r a t i o n s  o f  r a d i o n u c l i d e s  a p p e a r i n g  i n  monu- 
ment water. 
a p p e a r  l a t e r  i n  t h e  d r a f t  s t a t e m e n t  a d e q u a t e l y  mon i to r  f l o w  
i n t o  the area o f  the  monument. 

There i s  a l s o  conce rn  o v e r  

It i s  n o t  c e r t a i n  t h a t  the  d r i l l  h o l e s  which 

F i s h  and W i l d l i f e  

Page 4 - 2 7  of  the d r a f t  s t a t e m e n t  c o n t a i n s  a v e r y  s h o r t  
d i s c u s s i o n  on D e v i l s - H o l e .  T h i s  p a r a g r a p h  i n  the f i n a l  s t a t e -  
ment shou ld  be  c o r r e c t e d  t o  read t h a t  the N a t i o n a l  Park  S e r v i c e ,  
Death V a l l e y  N a t i o n a l  Monument, i s  r e s p o n s i b l e  f o r  the manage- 
ment o f  the  p u p f i s h  ra ther  t h a n  t h e  U.S.  F i s h  and W i l d l i f e  
S e r v i c e .  

Our primary c o n c e r n s  with the proposed actions include the 
p o t e n t i a l  d e t r i m e n t a l  e f f ec t s  on w i l d l i f e  i n  the v i c i n i t y  o f  
t he  t e s t  s i t e  and t he  a d o p t i o n  o f  p r e c a u t i o n a r y  measures  and 
m o n i t o r i n g  programs t o  p r e v e n t  and d e t e c t  these impac t s .  We 
f i n d  t h a t ,  i n  g e n e r a l ,  these c o n c e r n s  are  a d e q u a t e l y  addressed 
i n  the t e x t .  

We p r e v i o u s l y  commented i n  a March 1 7 ,  1 9 7 6  l e t t e r  on the 
Envi ronmenta l  Assessment  and Nega t ive  D e c l a r a t i o n  f o r  FY 7 7  
Underground Nuc lea r  T e s t i n g  Program a t  the Nevada T e s t  S i t e .  
I n  t h o s e  comments, w e  e x p r e s s e d  c o n c e r n  o v e r  the p o t e n t i a l  
a d v e r s e  impac t s  of the  t e s t i n g  program on the endangered 
D e v i l ' s  Hole p u p f i s h ,  C r i n o d o n  d i a b o l i s .  We r e p o r t e d  
temporary  w a t e r  l e v e l  
by water l e v e l  r e c o r d s ,  and pronounced s l o s h i n g  a c t i o n  i n  
D e v i l ' s ' H o l e  as a r e s u l t  o f  underground t e s t s  on  June  2 6  and 
October  2 8 ,  1 9 7 5 ,  and on Februa ry  1 2 ,  

l u c t u a t l o n s  of 3 t o  6 i n c h e s ,  as r e c o r  

1 9 7 6 .  

mded 

The d r a f t  s t a t e m e n t  b r i e f l y  d i s c u s s e s  the env i ronmen ta l  impac t s  
of t e s t i n g  on D e v i l ' s  Ho le ,  b u t  d o e s  n o t  r e p o r t  s i m i l a r  water 
l e v e l  f l u c t u a t i o n s .  
impac t s  of s l o s h i n g  a c t i o n  and d e w a t e r i n g  o f  t h e  s h a l l o w  l e d g e  
i m p o r t a n t  t o  the  p u p f i s h  f o r  f e e d i n g  and spawning. We recommend 
tha t  t h i s  s e c t i o n  i n  t h e  f i n a l  s t a t e m e n t  s h o u l d  be  rechecked  I 

f o r  a c c u r a c y  and expanded t o  i n c l u d e  these c o n s i d e r a t i o n s  
r e l a t e d  t o  t h e  e n v i r o n m e n t a l  impact  of  t e s t i n g  upon t h e  p u p f i s h .  

T h i s  s e c t i o n  a l s o  does  n o t  assess t h e  

. -. . . .. _. . . , . .. ~ . .  
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Desert National Wildlife Range - 
The last sentence of the first paragraph on page 2-31 should 
be rewritten in the final statement to clarify potential land 
regtrictions. President Ford,in his June 13, 1974, wilderness 
message to Congress recommended that wilderness designation 
for the Desert National Range not go forward until a mineral 
study by the Bureau of Mines and Geological Survey is completed. 
However, the interim segregation of the range on February 15, 
1974, effectively closed the range to further entry under 
the mining law. Final withdrawal either with or without wilder- 
ness designation does not prohibit mineral exploration and devel- 
opment on claims located prior to the segregation notice. 

Cultural Resources 

The draft statement is inadequate in that it contains insufficient 
information concerning the extent of cultural resources found in 
the  project area. It does not appear from the archeological 
reports referenced that the full extent of possible cultural 
resources have been located and identified. 

On the basis of previous investigations, it is possible to delimit 
area$ that may have a greater potential for the occurrence of 
cultural resources. Therefore, the categories defined for the 
purpoc;e af dividing the test site areas may provide a useful 
guide f o r  delineating archeologically sensitive areas. 
this information can in no w a y  be considered conclusive data 
for predicting the presence or absence of cultural resources. 
The categories should be used for initially selecting an area 
for construction or testing. Once delineated, the area slated 
for project action should be intensively surveyed in order to 
locate cultural resources that "may be affected. 

Thus, without the results of a.n intensive on-the-ground survey, 
w e  believe that it is premature to state on page 4-27 of the 
draft statement that since"actions will be carried out in parts 
of the test site that are essentially lacking in features of 
archeological and historical interest, no adverse impact on such 
features is foreseen." If cultural resources are identified, the 
State Historic Preservation Officersfor..the,State of Nevada 
should be consulted to determine the National Register-of 
H;L$toric Places eligibility of the sites and to aid in develop- 
ing appropriate mitigation measures. 

However, 
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Subsequent to the archeological Znvestigations conducted at the 
site areas, additional Federal legislation has been developed 
to protect cultural resources. 
listed in the draft statement as reference 79, it is not possible 
to determine if the guidelines and operating procedures designed 
by the Nevada Test Site Office to protect cultural resources 
meet Federal standards. 
be made available to the Western Archeological Center, National 
Park Service, P.O. Box 49008, Tucson, Arizona 85717, in order 
to facilitate a more comprehensive assessment of the final 
statement. 

On page 2-136, the draft statement indicates that none of the 
known sites are listed on the National Register of Historic 
Places. 
Service and the Nevada State Historic Preservation Officer have 
not "identified any of these known sites as meeting the criteria 
f o r  nomination," it appears from the descriptions included in 
the archeological report that some of the sites may qualify f o r  
inclusgon on the National Register of Historic Places. 
Nevada State Historic Preservation Officer should be consulted 
f o r  an official determination of National Register eligibility 
for any sites identified in the project area. 
the draft statement indicates that Scottys Castle is not listed 
on the National Register of Historic Places. 
ranch have been nominated for the National Register and should 
be considered as being on the Register. 

We hope these comments will be useful to you. 

Without examining the document 

We suggest a copy of these guidelines 

Although the Nevada State Museum, t h e  Nat ional  Pa rk  

The 

On page 2-140, 

The castle and 

Sincerely yours, 
rl 

Secretary of the Interior 

Mr. W.H, Pennington 
Director, Office of NEPA 
Coordination 

Energy Research and Development 
Administrat ion 

Washington, D. C. 20545 

n 

n 

. - -  . .  . .  
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UNITED STATES 

E N  ERG Y RESEARCH A N D  DEVELOPMENT A D M  I N ISTR AT1 0 N 
WASHINGTON, D.C. 20545 

Mr. Stanley D. Doremus 
Deputy Ass i s t an t  Secre ta ry  

U.S.  Department of the  I n t e r i o r  
Washington, D.C. 20240 

of the  I n t e r i o r  

Dear Mr. Doremus: 

Thank you f o r  your le t ter  of March 16, 1977, with comments on the  
Energy Research and Development Adminis t ra t ion 's  Draf t  Environmental 
Impact Statement on the  Nevada Test S i t e ,  ERDA-1551-D. 

The Department of the  I n t e r i o r  comments have been s tudied  by the  ERDA 
s t a f f ,  and s t a f f  responses concerning the  matters addressed are enclosed. 
I n  add i t ion ,  material has  been incorporated o r  changed i n  the  t e x t  of 
t he  F i n a l  Environmental Impact Statement where appropr ia te ,  on the  b a s i s  
of your comments, and copies  a r e  enclosed f o r  your information. 

Your continued i n t e r e s t  i n  ERDA's opera t ions  a t  the  Nevada T e s t  S i t e  i s  
appreciated.  
of i nd iv idua l s  wi th in  t h e  Department, have helped EXDA t o  c l a r i f y  
s e v e r a l  important aspects of the  e f f e c t s  of opera t ions  a t  the  Nevada 
T e s t  S i t e .  

Your comments, which r e f l e c t  c a r e f u l  a t t e n t i o n  on the  p a r t  

Sincerely,  j .  

Enclosures: 
1. Staf f  Responses " ' 

2. F i n a l  Environmkntal-Im 
Statement, ERDA-1551 
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ERDk STAFF RESPONSES TO 

FOR THS f;ETv7A3A TEST SITE,  ERDA-1551-D 
DO1 COHYZNTS OS DRAFT ENVIRON;.E,NTAL STATEXENT 

Comments nunbered i n  t h e  o rde r  they appeared i n  t h e  Department of t h e  
I n t e r i o r  let ter a r e  b r i e f l y  s t a t e d  below, followed by s t a f f  responses: 

1. Coment:  

Response : 

2. Cornent: 

Response: 

3. Comment: 

A t  t h i s  p a r t i c u l a r  po in t  i n  t h e  continuing ope ra t ion  of 
t h e  s i te ,  it would be h e l p f u l  t o  provide a b r i e f  d e s c r i p t i o n  
of t h e  p r i o r  environmental s ta tements  t h a t  have'been 
prepared and t h e  s p e c i f i c  d i f f e rences  between t h e  ope ra t ions  
prev ious ly  considered and those  opera t ions  p re sen t ly  under 
cons idera t ion .  

The nuc lea r  test p rogram t o  be cocducted under t h e  p re sen t  
environmental s t a t e n e n t  are c o n s i s t e n t  with and e s s e n t i a l l y  
t h e  same as t hose  descr ibed  under previous s t a t e n e n t s .  
Other a c t i v i t i e s  and r e l a t e d  p rogram,  such as those  
emmerated i n  Sec. 1II.B. c o n s i s t  of both new a c t i v i t i e s  
and ongofng a c t i v i t i e s  a t  the  MTS. 
scope and e f f o r t  t o  o t h e r  a c t i v i t i e s  i d e n t i f i e d  i n  earlier 
e m i r o r m e n t a l  s t a t e n e n t s .  

A l l  are sini lar  i n  

The summary a l s o  does not provide adequate r e fe rence  t o  
t h e  s i z e  of t h e  nuc lear  we,apons proposed f o r  t e s t i n g  and 
descr ibed  i n  d e t a i l  l a te r  i n  t h e  statement.  

The s i z e  of nuc lea r  weapons f o r  proposed t e s t ' i ng  remaics 
w i t h i n  t h e  l i m i t a t i o n s  of e a r l i e r  s t a t e n e n t s ;  i .e.,  t h e  
maximum s i z e  is  t h a t  having a y i e l d  equiva len t  t o  one 
megaton of h igh  explosives.  We b e l i e v e  t h a t  t h e  r e fe rence  
on page 1-1 of t h e  S m a r y ,  which states t h a t  t h i s  environ- 
mental  statement cons iders  underground nuclear  de tona t ions  
wi th  y i e l d s  of one megaton or less, i s  as d e f i n i t i v e  of t h e  
range of tes ts  t o  be conducted as is  poss ib l e  due t o  t h e  
c l a s s i f i c a t i o n  l i n i t z t i o n s .  

It seem t h a t  t h e r e  i s  a l a c k  of coordination o r  a t  least 
a r e f e r e n c e  t o  p a s t  as w e l l  a s  concurrent a c t i o n s  involving 
t h e  sane t r ac t  of land. The Nel l is  A i r  Force Bombing Range 
withdrawal w i l l  n e c e s s i t a t e  a thorough resource study i n  
t h e  process  of prepar ing  t h e  environnental  statement and 
w i l l  i nc lude  t h e  same l ands  covered by t h i s  statement.  The 
Bureau of Land Managercent i s  coord ina t ing  p repa ra t ion  of 
t h a t  s t a t e n e n t .  

-~ - . . .... . ... .. . -. . -- ~. . . -  . .. - . . . . -  . 
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R?s?czse: A por t io? ,  ~f t h e  Kevadn Test S i t e  c o n s i s t s  of l and  withdrawn 
by t h e  Air Force for o p e r z t i o n  of t h e  Nellis Bor?.bing and 
Gunnery P.ar,ge, and c a d e  a v a i l a b l e  t o  ITV through an  i n t e r -  
agency agreement (ACC-COD lierzorandum of Agreenent Ho. 
AT(16-1)-341, d a t e d  August 29,  1967) .  Th i s  area,  known as 
Pahu te  Xesa (Areas 1 9  and ZO), corrpr ises  102,716 acres 
l o c a t e d  i n  an i r r e g u l a r  shaped b lock  a t  t h e  n o r t h v e s t  c o r n e r  
of the  t e s t  s i t e .  T h i s  ex tens ion  i s  p a r t  of t h e  l and  rri th- 
drawal  p r e v i o u s l y  e f f e c t e d  by t h e  A i s  Force  v i t h  t h e  Bureau 
of Land Kanager,ent, and f o r  which r e n w a l  i s  c u r r e n t l y  i n  
p r o g r e s s  by t h e  A i r  Force.  1iV w i l l  c o o p e r a t e  wi th  t h e  A i r  
Fo rce  and t h e  BUI on p rov id ing  i n f o m a t i o n  on land u s e  and 
a r e s o u r c e  suimary f o r  i n c l u s i o n  i n  t h e  env i ronnen ta l  
s t a t e m e n t  i n  suppor t  of t h e  A i l -  F o r c e ' s  r eques t ed  r e n e v a l .  

4. C o m e n t :  W e  a l s o  understand. t h a t  t h e  ?:evada Test S i t e  i s  one of t h e  
p o s s i b l e  l o c a t i o n s  f o r  t h e  Kavy's S e a f a r e r  Comunica t ions  
System and t h a t  a d r a f t  e n v i r o n n s n t a l  statercent has  been 
f i l e d  with CEQ. K e u e r t h e l e s s ,  i f  t h e  NTS i s  inc luded  as 
a p o s s i b l e  S e a f a r e r  s i t e ,  s o m  n e n t i o n  of t h i s  p o s s i b i l i t y  
ought t o  b e  inc luded  i n  t h e  f i n a l  s ta te inent .  

Response: With t h e  Department 's  s u s g e s t i o r ,  t h z t  neE t ion  s h o u l d  be 
made of t h e  Mavy's cons ide rac ion  of t h e  1<evada Test S i t e  
as  a p o s s i b l e  1ocat. ion f o r  i t s  S e a f a r e r  Coirimunication 
System, we have i n s e r t e d  i n  Sec. II1.C. a b r i e f  d e s c r i p t i o n  
of t h i s  i n s t a l l a t i o n  as p rev iods ly  contemplated f o r  Hevada. 
C u r r e n t l y  t h e  Navy .is cons ide r ing  s i tes  on t h e  upper 
pen insu la  of Michigan, a t  t h e  White Sands Proving Ground 
and F o r t  Bliss in New Mexico, 2nd at the  N e l l i s  A i r  
Force  Range and Tonopah T e s t  Range i n  Nevada. 
has  withdrawn c o n s i d e r a t i o n  of t h e  Nevada T e s t  S i t e .  

The Navy 

5 .  Comment: We a l s o  ca l l  a t t e n t . i o n  t o  the F i s h  and I J i l d l i f e  S e r v i c e  
f i n a l  e n v i r o m e n t a l  s t a t e z e n t  of August 29 ,  1375, concern ing  
t he  Desert Xzitional I J i - ld l i fe  Range. 
shou ld  be nen t ioned  i n  t h e  f i n a l  s t a t eo , en t .  

We are keen ly  aware of  o u r  ne ighbor  t o  t h e  east of MTS 
5ncludii:g t h e  DEse r t :  K a t i o n z l  V i l d l i f  e Range and have 
collaborated on a nunbcr  of  areas of  nutual i n t e r e s t .  As 
no ted  i n  the f i n a l  e n v i r o n r c n t a l  s t a t c e e n t ,  Sec.  VI11 speaks  
t o  t h e  i n t c r € a c c  cf EF3A w i t h  o t h c r  f e d e r d  agenc ie s ,  
i n c l u d i n g  t h e  U. S.  F i s h  2nd W i l d l i f e  S e r v i c e ,  r e g a r d i n e  
l a n d  matters and w i l - d l i f e  resources nanagemcnt. 
t h e s e  n u t u a l  a c t i v i t f c s  t~ be c lose ly  n a i n i n i n e d  du r ing  
t h e  coning  program i n p l e a e n t a t i o n .  

These r e l a t e d  m a t t e r s  

Response: 

\?e. expect 



C-48 

3 

6. Coment: 

Response : 

7. Coment: 

Response : 

PLO 
PLO 

The d e s c r i p t i o n  of t h e  s t a t u s  of t h e  land  i n  t h e  Nevada 
T e s t  S i t e  on pages 2-12 and 2-13 of t h e  d z a f t  statement 
could be misconstrued 'in t h a t  t h e  terms "set aside" and 
"turned over" are used t o  descr ibe  t h e  withdrawal. 
t h e  withdrawal i s  a j u r i s d i c t i o n a l  t r a n s f e r  in 'which t h e  
Department of t h e  I n t e r i o r  r e t a i n s  r e s p o n s i b i l i t y  f o r  t h e  
minera l  and vege ta t iona l  resources ,  and could r ega in  
j u r i s d i c t i o n  of a l l  o r  p a r t s  of t h e  a r e a  should t h e  p re sen t  
u se  become no longer  necessary. 

Actua l ly ,  

The language of t h e  f i n a l  paragraph on page 2-12 has  been 
r ev i sed  t o  c l a r i f y  t h e  s t a t u s  of l ands  acqui red  f o r  use i n  
t h e  Kevada T e s t  S i t e .  

I n  a d d i t i o n  t o  t h e  l ands  withdrawn under Pub l i c  Land Order 
805 and t h e  a d d i t i o n s  i n  1961 and 1965, o m  reco rds  show 
that the p r e s e n t  Nsvada T e s t  S i t e  area i s  comprised also 
of 33,400 acres from Publ ic  Land Order 1662 i n  1953 and 
68,533.75 acres from Executive Order 8954 i n  1941. 

Our records  i n d i c a t e  t h a t  t h e  p re sen t  XTS comprises, i n  
a d d i t i o n  t o  t h e  Pahute Eesa po r t ion  of 102,716 acres 
descr ibed  above, t h e  f ollotring p a r c e l s  d.thdrawn by Pub l i c  
Land Order i n  t h e  acreage shown: - 

SQ.IZ. ACRES 
805 February 19, 1952 679.843 4-0 
805 February 19. 1952 3.156 2,020 

PLO 1662 June 20; 1958 60.0 38,400 
PLO 2568 December 1 9 ,  1961 496,875 318,000 
PLO 3759 September 2,  1964 32,981 21 ,108 

As noted above, t h e  acreage involved i n  PLO 1662 i s  38,400 
rather than  33,400 acres, and t h e  d a t e  of withdrawal w a s  
1958 r a t h e r  than  1953. Executive Order 8954, da ted  
November 27, 1941, was a withdrawal t o  t h e  War Department 
for a Machine Gun Range and has no c u r r e n t  bear ing  on 
ERDA's Nevada Test Site withdrawals. 

Sec t ion  II.C.2. has  been modified t o  r e f l e c t  t h i s  
a d d i t i o n a l  information. 

. . " _  . . .  . . . . .. . . . . . --. . 
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8.  Conrslent: We believe that more discussion should be made i n  the f inal  
statement of the mineral potential at the site, from the 
standpoint of the likelihood of loss of valuable minerals 
due to contamination. These mineral resources could 
conceivably be utilized in  the future if the withdrawal 
were to be revoked. 

On page 2-11 of the draft statement, the mineral potential 
is discussed on the basis that no economically recoverable 
deposits are known considering today's mineral requirenents. 
We believe that the results of the U.S. Geological Stirvey's 
extensive investigations should be referenced in the final, 
statement and described briefly to allow further study of 
the possible future value of known deposits should the 
economic  picture change. 

Response: With regard to loss of potential minerals due t o  nuclear 
contamination at the XTS, we believe that this is exceedingly 
unlikely, because the actual nuclear testing occurs either 
inholes in the alluvium-filled basins at Yucca and 
Frenchman Flats, in tunnels in tuff, or in very deep holes 
in various volcanic rocks at Pahute Mesa. Eone of these areas 
and rock types on the NTS have been reported as having 
metallogenic characteristics. Extensive geologic investiga- 
tions of the testing areas have been conducted by the U. S. 
Geological Survey arid the results of those investigations 
are published as open file reports and professional papers. 

While the USGS studies are not intended for the purpose of 
mineral evaluation, any evidence of mineralization in the 
rocks is routinely addressed in these reports. Samples 
taken .from- exploratory drill holes, emplacement holes , 
and tunnel borings h w e  revealed no economically recoverable 
mineral deposits in the testing areas. 

The remaining area of NTS not used for testing has also  been 
investigated and geologically mapped by the USGS. There are 
a few mineralized locations which might yield 6wll quantities 
of sulfide ore, tungsten or precious metals.* Any potential 
mining activity would be small scale and dependent on 
fluctuating mineral markets for economic extractions. The 
proposed testing program at NTS will have no effect on tho 
recovery and utilization of these minerals should the NTS 
lands revert to the public domain in  the future. 

*Nevada Bureau of Mines & Geology, Bull. 77, Mackay School of Mines, 1972 u 
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9. Comment: 

Response : 

Indications are that the surface water flow into Death 
Valley' National Konument and Devil's Hole passes through 
the Nevada Test Site. We are concerned with the problem 
of reduced flows when the water is withdrawn into cavities 
created by the underground explosions. 
concern over potential concentrations of radionuclides 
appearingJin monument water. 
drill holes which appear later in the draft statement 
adequately monitor flow into the area of the monument. 

Although intermittent surface drainage from the western 
part of the NTS may eventually flow into Death Valley 
National Monument near its southern border, there is no 
surface drainage from either the Yucca Flat or Frencbian 
Flat nuclear test areas. 
 in the Mercury and 'Rock Valley areas along the southern 
edge of the NTS, f l o w s  offsite to the southwest, and may 
enter the Amargosa River drainage. 
and location, Devil's Hole does not intersect these surface 
flows-; water at this location is derived from underground 
Bources. Wells and springs have been selected along the 
southern and western boundaries of the NTS.(see ERDA-1551-D, ' 

Figure II-18)~to monitor the groundwater which moves slowly 
south to southwest from the NTS. 
XI.D.5, hydrology observations and samples from these 
monitoring sources have never shown any appreciable 
fluctuation in groundwater levels or any radioactivity 
related to testing at the NTS. ERDA believes that these 
wells, along with numerous onsite samples of water and 
s o i l s  taken periodically from wells and surface drainage 
areas, are adequate to warn of any unexpected flow of 
contaminated water onto the Monument. 

There is 'also 

It is not certain that the 

Surface runoff from flash flooding 

Owing to its elevatidn 

As pointed out in Sec. 

It is ERDA's further belief that evidence gained from 
several years of hydrologic study by the U.S. Geological 
Survey and others clearly shows that no measurable 
reduction in the available groundwater supply has occurred 
as a result of testing activities at the NTS. 
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10. Comment: 

Response : 

Page 4-27 of the draft statement contain 
discussion on Devil's Ho1.e. 
statement should be corrected to read that the National 
Park Service, Death Valley National Moziunent, is responsible 
for the management of the pupfish rather than the U.S.  Fish 
and Wildlife Servic:e. 

Our primary concerns with the proposed actions include the 
potential detrimental effects on wildlife in the vicinity 
of the test site 2nd the adoption of precautionary neasures 
and monitoring programs to prevent and detect these impacts. 
We find that, in ge.nera1, these concerns are adequately 
addressed in the text. 

a very short 
This paragraph in the final 

We previously commented in a March 17, 1976 letter on the 
Environmental Assessment ar.d h'egative Declaration for FY 77 
Underground Nuclear Testiq Program at the Nevada Test Site. 
In those comsents, we expressed concern over the potential 
adverse impacts of the testing program on the endangered 
Devil's Hole pupfish, Cyprinodon diabolis. We reported 
temporary water level fluctuations of 3 to 6 inches, as 
recorded by water level,records, and pronounced sloshing 
action in Devil's Hole as a result of underground tests 
on June 2 6 ,  and October 28,  1975, and on February 12, 1976. 

The draft statenent briefly discusses the environmental 
impacts of testing on Devil's €!ole, but does not report 
similar water level fluctuztions. .This section also does 
not assess the iripacts of sloshing'action and dewatering 
of t h e  shallow l e d g e  important to the pupfish for feeding  
and spawning. 
statement shouldJbe rechecked f o r -  accuracy and expanded 
t o  include these considerations,related to the environmental 
impact of testing upon the pupfish.< 

The final enviromenta& state ent-has been modified in 
Sections I1 .D. 9.b?.., Bioenvironment .&(Animals) and 1V.A.G.b. , 
Bioenvirorrnent (Off Site9 ,=.in.? response to D O 1  concerns 
expressed for the Devil's Hole pupfish. ERDA appreciates 
the-endorsement of :its precautionary'measures designed to 
prevent and detect imy detri~ental:?inpact of the NTS 
activities on wildlife in the vicinity. 

We recornend that this section in the final 
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11. Comsnt:  

Response : 

12. Comment: 

Response : 

The las t  sentence of t h e  f i r s t  paragraph on page 2-31 
should be r e w r i t t e n  i n  t h e  f i n a l  statement t o  c l a r i f y  
p o t e n t i a l  l and  r e s t r i c t i o n s .  P res iden t  Ford, i n  h i s  
June 13, 1974, wi lderness  message t o  Congress, recomended 
t h a t  wi lderness  des igna t ion  f o r  t h e  Desert Nat2onal Range 
not  go forward u n t i l  a mineral  study by t h e  Bureau of Mines 
and Geological Survey i s  completed. However, t h e  i n t e r i m  
segrega t ion  of t h e  range on February 15, 1974, e f f e c t i v e l y  
c losed  t h e  range t o  f u r t h e r  e n t r y  under t h e  mining l a w .  
F i n a l  withdrawal e i t h e r  wi th  o r  without wi lderness  
des igna t ion  does not  p r o h i b i t  minera l  exp lo ra t ion  and 
development on claims loca ted  p r i o r  t o  t h e  seg rega t ion  
no t i ce .  

Sec t ion  II.D.1.3.(6) has  been modified t o  more c l e a r l y  
s ta te  t h e  p o t e n t i a l  land r e s t r i c t i o n s  t h a t  would be 
effected should the Desert National W i l d l i f e  Range be 
designated a Vi lderness  Area. 

The d r a f t  statement is inadequate i n  t h a t  i t  con ta ins  
i n s u f f i c i e n t  information concerning t h e  e x t e n t  of c u l t u r a l  
resources  found i n  t h e  p r o j e c t  area. 
from t h e  a rcheologica l  r e p o r t s  referenced tha t  t h e  f u l l  
ex t en t  of poss ib l e  c u l t u r a l  resources  have beerr l oca t ed  
and i d e n t i f i e d .  

It does not  appear 

On t h e  b a s i s  of previous i n v e s t i g a t i o n s ,  it i s  possible t o  
d e l i m i t  areas t h a t  may have a g r e a t e r  p o t e n t i a l  f o r  t h e  
occurrence of c u l t u r a l  resources .  Therefore,  t h e  c a t e g o r i e s  
defined for t h e  parpose of d iv id ing  t h e  tes t  s i t e  a r e a s  may 
provide a u s e f u l  guide f o r  d e l i n e a t i n g  archeologicaPly 
s e n s i t i v e  areas. However, t h i s  i n f o m a t i o n  can i n  no way 
be considered conclusive d a t a  f o r  p r e d i c t i n g  t h e  presence 
o r  absence of c u l t u r a l  resources.  
used fo r  i n i t i a l l y  s e l e c t i n g  an  area f o r  cons t ruc t ion  o r  
t e s t i n g .  Once de l inea ted ,  t h e  area s la ted f o r  p r o j e c t  a c t i o n  
should be i n t e n s i v e l y  surveyed i n  o rde r  t o  l o c a t e  c u l t u r a l  
resources  t h a t  may be a f f ec t ed .  

The c a t e g o r i e s  should be 

ERDA recognizes t h e  concerns voiced by t h e  DO1 on cornplete- 
nes s  of t h e  a rcheologica l  surveys a t  t h e  NTS, and has  taken 
a c t i o n  t o  ame l io ra t e  t hese  concerns. 
between t h e  Nevada Operations Of f i ce  and t h e  Desert Research 
I n s t i t u t e  (DRI) has  been concluded which w i l l  provide t h e  
p r o f e s s i o n a l  c a p a b i l i t y  of t h e  DRI  t o  assess t h e  a rcheo log ica l  
p o t e n t i a l  o f  t h e  NTS. The DRI and ERDA w i l l  then assess t h e  
p o t e n t i a l  impact of NTS a c t i v i t i e s  on s i t e s . o f  a rcheologica l  
s i g n i f i c a n c e  a t  t h e  Test S i t e .  

A c o n t r a c t u a l  agreement 

. , . . . . _ _  . - .. . , - . . . - I . . -. - .. 



c-53 

8 

13. Coment: 

Response : 

14. Comment: 

Itesponse : 

Briefly, the operat:ion wi consist of iLmt Eying areas 
of greatest potenti.al for occurrence of cultural resources; 
selection of areas for detailed investigation on the ground, 
based on land use requirements for programmatic activities; 
and zppropriate cataloging and inventorying of all sites 
having archeological importance. 

Thus, without the results of an intensive on-the-ground 
survey, we believe that it is premature to state on page 4-27 
of the.draft statement that since "actions will be carried 
out in parts of the test site that are essentially lacking 
in features of archeological and historical interest, no 
adverse impact on such features is foreseen." If cultural 
resources are identified, the State Historic Preservation 
Officer for the State of Nevada should be consulted to 
determine the National Register of Historic Places eligibility 
of the sites and to aid in developing appropriate mitigation 
measures. 

If cultural resources are identified, ERDA will, according 
to current policy, notify the State Historic Preservation 
Office, and take such steps as necessary to determine 
eligibility of the sites for nomination to the National 
Register of Historic Places. In addition, should any sites 
or resources be subjected to damaging impacts, appropriate 
measures will be effected to mitigate these concerns. 

Subsequent to the archeological investigations conducted at 
the site areas, additional Federal legislation has been 
developed to protect cultural resources. Without examining 
the docunent listed in the draft statement as reference 7 9 ,  
it is not possible t o  deternine if the guidelines and 
operating procedures designed by the Nevada Test Site Office 
to protect cultural resources meet Federal standards. We 
suggest a copy of these guidelines be made available to the 
Western Archeological Center, National Park Service, 
P. 0.  Box 49008, Tucson, Arizona 85717, in order to facilitate 
a more comprehensive assessment of the final statement. 

Further, EmA is revising its internal guidance to NTS 
personnel (Reference 80), Preservation of Antiquities and 
Historic Sites, NTSSO Chapter 6003, August 11, 1972, to 
reflect responsibi1:ity for conducting its activities in 
compliance with the law on these matters. As soon as these 
revisions are issued, ERDA will forward a copy of the 
guidelines to the Western Archeological Center National 
Park Service, TUCSOII, AZ 85717. 
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15. Cozzsnt: On page 2-136, the draft statement indicates that none of 
the known sites are listed on the Bational Register of 
Historic Places. Although the Nevada State Nuseum, the 
National Park Service and the Nevada State Historic 
Preservation Officer have not "identified any of. these 
known sites as meeting the criteria for nomination," it 
appears from the descriptions included in the archeological 
report that some of the sites may qualify for inclusion 
on the National Register of Historic Places. 
State Historic Preservation Officer should be consulted 
for an'official determination of National Register 
eligibility for any sites identified in the project area. 
On page 2-140, the draft statement indicates that Scottys 
Castle is not listed on the National Register of Historic 
Places. The castle and ranch have been nominated for the 
National Register and should be considered as being on 
the Register. 

The Nevada 

Response: Reviews of the results froin the forthcoEing surveys w i l l  
enable ERDA, in cooperation with the Nevada State Historic 
Preservation 0fficer;to update potential historic sites 
which qualify for inclusion on the National Register of 
Historic Places. 

. . . , - . .  I ~~ . ... - . .. 



UNITED STATES DEPARTMENT OF AGRICULTURE 
FOREST SERVICE 

324 25th Street 
Ogden,, Utah 84403 

8200 

March 15, 1977 

rPlr. W.H. Pennington 
Director, Office of NEPA Coordination 
U.S.  Energy Research and 
Development Administration 
Mail Station E-201 
Washington, D.C. 20545 
L 

Dear Mr. Pennington: 

We have reviewed the draft environmental statement prepared by the 
Energy Research and Development Administration (ERDA) for the Nevada 
Test Site. The statement does not address the possibility of ground 
motion causing release of snow avalanches. 

The Las Vegas Ranger District, Toiyabe National Forest, is subject to 
major avalanches under the right conditions of snowpack. 
and public structures have been destroyed in the past with loss of 
life. The changing snowpack. conditions must be monitored during 
winters of heavy snowfall to safely predict probability of a release. 
We believe the Las Vegas Ranger District should be consulted in advance 
of test shots which create ground motion in the Spring Mountain Range. 
The probability for loss of human life is slight, but not impossible. 

Both private 

We appreciate the opportunity to comment on this environmental 
s t  a t  ement . 
Sincerely, 

A 

P.M. REES 
Director, Regional Planning 
and Budget 
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UNITED STATES 

ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 
WASHINGTON, D.C. 20545 

Mr. P. M. R e e s ,  Di rec tor  
Regional Planning and Budget 
Forest  Service 
U.S. Department of Agr icu l ture  
324 25th S t r e e t  
Ogden, Utah 84403 

Dear M r .  Rees: 

Thank you f o r  your let ter of March 15, 1977, i n  which you provided a 
comment on the  Energy Research and Development Administration's Draft  
Environmental Impact Statement on the  Nevada T e s t  S i t e ,  ERDA-1551-D. 

You have emphasized t h a t  snowpack conditions i n  the Spring Mountain 
Range of Toiyabe National Forest  must be monitored during winters of 
heavy snowfall t o  p red ic t  s a fe ly  the  p robab i l i t y  of r e l eas ing  an 
avalanche. 
due t o  avalanche, even though s l i g h t ,  j u s t i f i e s  t he  precautionary measure 
of consulting t h e  L a s  Vegas Ranger Distr ic t  i n  advance of c e r t a i n  tests. 
Discussion of t h i s  matter had been included i n  Section III.A.3.c.(4), 
and f u r t h e r  mention now has been added i n  Section IV.A.2. Additional 
r ev i s ions  have been made as a r e s u l t  of o ther  comments received. 

Your i n t e r e s t  i n  ERDA's program a t  the  Nevada T e s t  S i t e  is  appreciated.  

ERDA agrees t h a t  any p o s s i b i l i t y  f o r  t he  l o s s  of human l i f e  

Sincerely, 

17- 

J'" 

Enclosure: , -  

Fina l  Environmental Impact 
Statement, ERDA-1551 

cc: M r .  Errett  Deck, USDA 
w l  encl. 

n 

. - . . .  _ _ . I .  , . .. - .. . . . .. I . .. . .. . . -.. ~ ._ . . - -  
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20566 

M r .  W. H. Pennington, D i r e c t o r  
Off ice o f  NEPA Coord inat ion 
U. S. Energy Research and Development 

Washington, D. C. 20545 
Admi n i  s t r a t i  on 

Dear Mr: Pennington: 

We have reviewed the  Energy Research and Development Admi n i  s t r a t i o n  I s  
(ERDA) D r a f t  Environmental Impact Statement, ERDA-1551 -D, Nevada Test 
S i te ,  Nye County, Nevada (January 1977) t ransmi t ted  t o  us by your  
l e t t e r  o f  January 18, 1977. Our s p e c i f i c  comments a re  provided as an 
enclosure t o  t h i s  l e t t e r .  

I n  general, we note t h a t  the  i n fo rma t ion  presented i n  the  d r a f t  statement 
does n o t  have enough d e t a i l  t o  a l l ow  a meaningful eva lua t ion  o f  t he  
adequacy o f  the  waste d isposal  methods. Wi th in  the  contex t  o f  inc reas ing  
na t i ona l  concern over r a d i o a c t i v e  waste from a1 1 nuc lear  f a c i l i t i e s ,  and 
when viewed as another element o f  a nationwide r a d i o a c t i v e  waste d isposal  
programr i t  appears t h a t  waste d isposal  a t  t he  Nevada Test  S i t e  should 
rece ive  the  same s c r u t i n y  and meet the  same requirements as any o the r  
d isposal  operat ion.  While the  waste management operat ions are  n o t  today 
the  prime a c t i v i t y  a t  t he  NTS, they may be s i n g u l a r l y  impor tant  i n  
p r o t e c t i o n  o f  p u b l i c  h e a l t h  and sa fe ty  i n  the  longer  term. 

We recognize t h a t  the  NTS, i t s e l f ,  i s  unique i n  t h e  depth t o  which i t s  
geophysical c h a r a c t e r i s t i c s  have been s tud ied  and are  known. The 
combination o f  operat ions and t e s t  programs have prov ided extens ive 
data use fu l  by analogy t o  s i t e s  o f  more d i r e c t  i n t e r e s t  t o  NRC. 
t he re  appears t o  be ample evidence t h a t a o f f - s i t e  impacts have been 
c o n t r o l l e d  fo r  t he  most p a r t  and t h a t  a comprehensive continuous 
mon i to r i ng  program should p rov ide  an a l e r t  t o  f u t u r e  d i f f i c u l t i e s .  

We b e l i e v e  t h a t  ERDA should be encouraged t o  sus ta in  a s t rong research 
program a t  t h e  s i t e  such as i s  represented and coord inated by t h e  Nevada 
App l ied  Ecology Group. The s i t e  i s  a va luab le  resource as a p lace 
un ique ly  ab le  t o  p rov ide  i n fo rma t ion  and data on t h e  long term t ranspor t  
and fa te  o f  rad ionuc l ides  i n  t h e  geosphere and biosphere as c h a r a c t e r i s t i c  
of t h e  western reg ion  o f  t h e  Un i ted  States.  

And, 
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Mr. W. H. Pennington 
2 2 1977 

- 2 -  

Thank you for the opportunity to review and comment on this draft 
statement. 

Si ncerely , 

Voss A. Moore, Assistant Director 
for Environmental Projects 

Division of Site Safety and 
Environmental Analysis 

Enclosure: 
Comments on Nevada 

Test Site DES 

c c :  CEQ (5) 
I 

n 
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SPECIFIC COMMENTS OF NUCLEAR REGULATORY COMMISSION STAFF ON 
THE DRAFT ENVIRONtAENTAL STATEMENT FOR T H E  NEVADA TEST SITE 

(ERDA-1551-D) JANUARY 1977 

1_1 DES Section Comment 

I .  Sulmary 

The method of monitoring the amount of radio- 
ac t iv i ty  existing o f f s i t e  i n  populated areas 
should be indicated. Also, w h a t  a re  the 
current findings? 

The type of long-term surveil lance and w h a t  
i s  planned for  the buried radioactive waste 
inventory a t  each underground t e s t  s i t e  should 
be indicated. 
geologic disposal s i t e s  f o r  high-level wastes, 
the statement t h a t  surveillance and control 
would be s imilar  t o  t h a t  for  such s i t e s  i s  
questionable. 

A s  there are  no exis t ing 

11. D. 1 .a.  Population Distribution 

Tables appropriately keyed t o  a R a p  w i t h  
concentric c i rc les  divided into 16  compass 
sectors (referenced t o  t rue  north) would 
provide a clearer  summary of the o f f s j t e  popu- 
lat ion dis t r ibut ion by distance and direction 
as well as current and projected population. 

Land Use of NTS' Envitons 
t 

1I.D.l.c. 

the c i ted  reference 15 
egetabl e ,  f r u i t  , meat, 
the areas surrounding 

d and nonirrigated food 
was used f o r  assessing 

i n  t h i s  environmental 
statement ? 

r i  Ra*dicactivity _ .  II.D.8.a. 

The NTS occupational whole body radiation 
levels should be related to  spec i f ic  on-site u areas. 
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DES SeFtion 

I I .D.8. d .  

11. D.8. d. 

Conen t 

The moni t o r i  ng program or. survei 11 ance used 
to  determine the extent of  tritium movement froin 
tunnel drainage ponds i n  the lithosphere i s  n o t  
ident i f ied.  The reports containing survei 1 lance 
resu l t s  o r  radioact ivi ty  inventory o f  these 
ponds should be referenced i n  t h i s  section. 

Radioactive Wastes 

The radiological monitoring program for re t i red  
and active waste burial or storage s i t e s  i s  n o t  
ident i f ied.  What reports contain surveil lance 
resu l t s  and radioactivity inventories for each 
NTS waste management s i t e ?  

Radioactive baste Management 

Indicate the standards used f o r  the disposal 
methods vs. types o f  waste involved. 

In the discussion o f  t a i l i n g  s i t e s  and debris 
resul t ing from tunnel reentry indicate i f  t h i s  
material contains unburned Plutonium, quantify 
the term "low level" and define the c r i t e r i a  
used to  determine the s u i t a b i l i t y  of so i l  
covering amount. Can t h i s  so i l  covering be 
compared t o  standards being developed f o r  
covering Uranium mill t a i l ings  p i l e s  or 
commercial shallow 'Iarid burial s i t e s ?  

In the discussion of the 27 r e t i r ed  s i t e s ,  the 
nature o f  the radioactive wastes buried a t  these 
s i t e s  should be indicated. Also, the method of 
burial should be indicated as well as any 
long-term surveil  lance monitoring. 
any trans-uranic material bur ied  a t  these 
locations? 

Is there 

c.. ~... .~ . -  

In the discussion o f  waste i n  d r i l l ed  holes, 
i t  should be s ta ted whether such waste i s  
recoverable, what the surface water conditions 
a t  the holes a re  and the method of plugging, i f  
any, should be indicated. n 

. ~ , ._ . - .. .- . .. ~ . . .-.- . - . ... . ... . . -.- - . .. 
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DES Section 

I1 .D.El.d. 

-- 

I1 .D.8. e.  

I11 . A . 4 .  

Comment 

Active Waste Management Si.tes 

The method o f  selection of designated waste 
management areas s h o u l d  be indicated. 
c r i t e r i a  f o r  t h i s  s e l x t i o n  should be 
discussed. 

The 

For those se t t l i ng  ponds containing radioactive 
wastes , h w  i s  suspension o f  radioact ivi ty  i n  
a i r  from entrainment o f  water or l a t e r ,  o f  
dust i n  winds, monitored or  prevented? 
the water from dril lback contain Plutonium? 
What levels of  r a d i o a c t i v i t y  occur i n  the p o n d b ?  

Does 

The surface a n d  subsurface hydrologic and soi l  
properties o f  the I four act ive radioactive waste 
management s i t e s  should be indicated. 

I t  i s  s ta ted t h a t  wastes containing greater  t h a n  
10  n C i  per gram of  transuranics a re  stored 
on the surface i n  sealed drums. The kind of 
drums, t h e i r  method of storage, protection 
methods and monitoring plans should be indicated. 

Offsi t e  Radioactivity 

The o f f s i t e  monitoring 

o r  naps s imi l a r - to  Figure 11-22 used i n  Section 
I1.D. i. 

ample location, type, 
’ and frequency’should *b ident i f ied on a map 

* I  > 

ble gases other t h a n  
neasut-ed i n  a i r  

’i”scussed i n  terms of 
. . I t  i s  no t  c lear  

t 

whether milk samples a re  analyzed fo r  1-131 or 
w h a t  range of concentrations have been measured. 

Underground Nuclear Testing, Emergency Procedures 

I t  would be appropriate t o  discuss o f f s i t e  
radiation exposure c r i t e r i a  and expected o r  
planned actions to  mitigate exposures to  the 
general public in this section. 
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DES Section 

1V.AA.a. 

IV.A.5.b. (1)  

IV .A.  5. b. (2 )  

1V.A. 5. c. 

Commen t 

Effects from Underground Nuclear Testing, 
On-Si t e  Radioactivity 

OccupatiGnal radiation exposure experience 
should be indicated i n  a t  l ea s t  general t e r m ,  
w i t h  average and maximum annual exposures t o  
individuals and  the to ta l  man-rem per year 
discussed for  each type o f  ac t iv i ty .  

Sources 

The f a t e  o f  the f i ss ion  products a f t e r  they are  
piped to  the t i l e  f i e l d  near the R-PIAD fac-il-ity 
should 'be discukse'd. Also, 'the duration o f  
storage o f  " h o t "  hardware adjacent t o  the R-MAD 
bui 1 di ng  s hoiil d be i ndi cated. 

Active Waste Managment Site 

For the collection and consolidation o f  
radioactive wastes i n  the new Area 5 Complex, i t  
should be s ta ted i f  such procedure will involve 
exhuming buried wastes, and i f  so, will such 
relocation o f f se t  the exposure t o  workers 
received duri ng  the re1 ocat ion? 

Environmental Impacts and Effects - Radioactivity 

The radiological impact f o r  the o f f s i t e  population 
and  individuals should be summarized in th i s  
section. The radi o l  og'i cal considerations should 
include exposure pathways associated with the 
specif ic  land use character is t ics  i n  the o f f s i t e  
v ic in i ty  o f  tkx NTS. The radiological i m p k c t  
or  annual dose commitment fo r  onsi te  workers 
should also be Summarized i n  this section. 

n 
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UNITED STATES 

ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 
WASHINGTON, D.C. 20645 

Mr. Voss A. Moore 
Assistant Director for 
Environmental Projects 

Division of Site Safety and 
Environmental Analysis 

U.S.  Nuclear Regulatory Commission 
Washington, D.C. 20555 

Dear Mr. Moore: 

Thank you for your letter of March 22, 1977, with comments on the 
Energy Research and Development Administration's Draft Environmental 
Impact Statement on the Nevada Test Site, ERDA-1551-D. 

The NRC comments have been reviewed, and some additional material which 
appeared appropriate has been inserted into the Final Environmental 
Impact Statement and a copy enclosed for your information. Also, staff 
responses to some of your comments are enclosed. 

Your letter contains one general recommendation that there be more 
detail in the Environmental Impact Statement concerning waste disposal 
in order to allow a meaningful evaluatkon of the adequacy of the methods 
used. The Final Statement and our responses to your comments provide 
information concerning the specific situations where wastes generated by 
the weapons program are disposed of at the NTS. However, neither the 
ongoing program nor the program now planned for the NTS involves any 
nationwide program for disposal of radioactive waste. 
for such an activity for the'NTS be instituted, another Environmental 
Impact Statement probably would be prepared. 

Your interest in ERDA's program at the Nevada Test Site is appreciated. 
Your comments have assisted us in improving the Final Environmental 
Impact Statement in the area of discussion of radioactive wastes. 

Should planning 

Sincerely , 

Enclosures: 
1. Staff Responses 
2. Final Environmental Impact 

Statement, ERDA-1551 (5) 
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E ? A  STAFF RESPOXSES TO 

FOR THE S3VADA TEST-SITE, ERDA-1551-D 
"C COZC*IEST S (3Sy9FAFT Eh7' IROXN EhThL DIPACT STATEEiENT 

Com22:s i n  the  order  i n  which they appeared i n  the  NRC l e t t e r  are 
b r i e f l y  s t a t e d  below, followed by s t a f f  remarks: 

DES Sec t ion  S p e c i f i c  Comments 

I Summary 

Comment : The method of monitoring t h e  aiiount of r a d i o a c t i v i t y  
e x i s t i n g  o f f s i t e  i n  popula tedrareas  should be ind ica t ed .  
Also, what are t h e  cu r ren t  f i nd ings?  

A s  desc r ibed  i n  Sec t ion  II.D.8., offsite r a d i o a c t i v i t y  
has  been monitored s i n c e  the  beginning of t e s t i n g  
ac t iv i t ies  a t  Nevada i n  1951. Today t h e r e  is  continuous 
a i r  monitoring and t h e r e  are ana lyses  of water, soil, 
milk, l i v e s t o c k ,  and vege ta t ion  samples  t h a t  are c o l l e c t e d  
on a p e r i o d i c  b a s i s ,  
shown s l i g h t l y  e l eva ted  l e v e l s  of a i r b o r n e  r a d i o a c t i v e  
gases  on s e v e r a l  occasions.  However, t h e  annual exposures 
t o  r a d i o a c t i v i t y  around t h e  NI1'S a r e  approximately 130 
m i l l i r e m  per year ;  levels which are t y p i c a l  of t h e  

R e s  pons e : 

The o f f s i t e  monitoring e f f o r t s  have 

. .  

Comnen t : 

Response:, 

southwestern states.  

. The type  of long-term s u r v e i l l a n c e  and what is planned 
f o r  the  bur ied  r a d i o a c t i v e  waste inventory  a t  each 
underground test s i t e  should be ind ica t ed .  
are no e x i s t i n g  geologic  d i s p o s a l  sites f o r  high-level 
wastes, t h e  s ta tement  t h a t  s u r v e i l l a n c e  and c o n t r o l  
would be similar t o  t h a t  f o r  such si tes is ques t ionable .  

NRC is c o r r e c t  i n  observing t h a t  t h e r e  a r e  no e x i s t i n g  
geologic  d i s p o s a l  s i tes f o r  h igh- leve l  wastes so t h a t  
t h e r e  is no example a f t e r  which we nay p a t t e r n  a long- 
term s u r v e i l l a n c e  program. 
Impact  Statement has  been co r rec t ed  on t h i s  po in t .  

As t h e r e  

The F i n a l  Environmental 

~ . .  . . . .  ~ _ _  . .. .. - -  
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Sp e c i f i c Corm c r! t s 

II.D.1. a. Population Distribution 

Tables appropriately keyed t o  a map with concentric c i rc les  
divided i n t o  16 compass sectors [referenced t o  true north) 
would provide a c learer  sumnary of t h e  o f f s i t e  population 
dis t r ibut ion by distance and' direction as w e l l  as current 
and projected population. 

Response: The method of display suggested f o r  the  population distrlbution 
was attempted i n  an e a r l i e r  d r a t  of the environmental state- 
ment. I n  our judgment, this type of display was found 
unsatisfactory in the  case where the sparse population exists 
i n  and around d iscre te  populztlon centers which are widely 
separated. 
was considered a bette 'r  method t o  indicate the  population 
dis t r ibut ion . 

The population map shom on Figure 1 1 ~ 5 ~  page 2-19, 

1I.D.l.c. Land Use of NTS Environs 

It is not c lear  whether the ci ted reference 15 contabs  a 
summary of -vegetable, fruit ,  meat, and milk production f o r  the 
areas surroundin3 the iTTS. 
food production information wss used fo r  zssessing the radio- 
log ica l  impact in t h i s  envirornental statement? 

Reference 15 does not contain a detai led smhary of meat, 
vegetable, f+ on f o r  t h e  area. It 
primarily conce on favAly .&rid dairy COWS, 
and goats. All food produc by irrigation including 
home gardens., EPA conducted fr&t ahd vegetable studies in 
1974 and 1976 i n  the  environs b 

Vhat ixrigated and nonirrigated 

Response: 

II.D.8.a. Onsite. Radioactevity . 8 %  

The 'NTS ' occupatio 
re la ted t o  specif ic  on-.si,te areas . whole body radiation levels should be 
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Spscific Corrments (Cont 1 
Respons5: NTS i s  generally t reated BS a single area for  occupational 

exposure record purposes. 
Test S i te  receives a personnel monitorine device. 
in radiation zreas (exposure r a t e  > 5mr/hy, are closely 
supervised with workers 
However from a general seme, craftsman move from area t o  

is tracked with an automatic management a l e r t  s e t  a t  specified 
thresholds. 

Every individual entering the 
Operations 

exposure individually tracked. 

. a r ea  depending on work requirenents, end thus  each individual 

Comment II.D.8.a. (Cont) 

The m o n i t o h g  progran or  surveillance used t o  determine the 
extent of tritium‘movement from’ tunnel drainage ponds in the 
lithosphere is not identified.  
s b e i l l a n c e  resu l t s  o r  radioactivity inventory of these ponds 
should be referenced i n  t h i s  section. 

There is no spzcif ic  progrm t o  determine movement of t r i t i u m  
in  the  lithosphere; homver, monthly, routine grab samples are 
collected and analyzed t o  assay radioactivity i n  the ponds. 
They are reported i n  the  onsite radiological safety reports 
published by Reynolds EZectrical eC Engineering Co., Inc. 
reference is : 
Test S i te ,  July 1970 thru June 1976,t1 t o  be publishec!. 

Radioactive Wast 3s 

The radiological monitoring prograi for re t i red and active 
waste bur ia l  o r  storage s i t e s  is not identified.  What reports 
contain surveillance resu l t s  and radioactivity inventories f o r  
each NTS yaste management s i t e?  

The Nevzda Test S i t e  as a whole has radiological monitoring 
* progrvn which includes air and water sahpling. The results 

of these saqples are  included i n  **DwirorJnentdL Sampling Results 
at t he  Nevada Test S i te ,  July 1970 5hrough’Jk.ne 1W6,Bt referred 
t o  above. 
waste management s i t e s  at the NTS are being reported on 2 
quarterly basis  through the FZDA Solid Waste Infomation 
Management System (SVI123) . 
USERDA, Division of Waste Xmagenent, Procluction, znd Processing 
Operations Branch, MIS B-107, lkshington, D. C. 20545. 

The reports containing 

. “ i s  

Response: 

The 
*?Enxironmental Sznpling Results a’; the Nevada 

11. D . 8 . d . 

Response: 

Radioactive waste inventories buried o r  stored in 

The S\a4S data are available from 

, . , . . . .. .. . -- ~... - -  - . 
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Specific Coments (Cont) 

I1 O D  .5 .d Radioactive 7lasi;e I.!aie.gement 

Indicate the  s tmdards  used f o r  t he  disposal methods vs. 
types of waste involved. 

The Nevada Operations plan Wperational Padioactive llaste 
Management Plan f o r  the  Nevada Test S i te , "  NO-185, ic 
process of publication, defines t h e  c r i t e r i a  for segregating 
and packaging of radi'oactive waste materials f o r  e i the r  
long-term storage or buxlal, and designates those s i t e  
locations a t  MIS t h a t  would be most s u i t & l e  t o  long-term 
radioactive waste s t o r G e  o r  bu r i a lo  

Response : 

II.Dn8.d. (Cont) - Cornment 

I n  t h e  discussion of t a i l i n g  s i t e s  a d  debris result ing from 
tunnel reentry ind ica te  i f .  t h i s .  m a t e r i d  contains unburned 
plutonium, q u m t i f y  t h e  term "low level1' a?d define the 
cri5ex5-a used t o  detennine tbe  s u i t a b i l i t y  of soil covering 
mount. 
being developed f o r  covering urzniux r i d l  t a i l i r -gs  p i l e s  o r  
commercial shallow land bu r i a l  s i t e s ?  

Radioactive t a i l i n g s  gemrated f r o 3  past tunnel reentry 
operations contain aged f i s s ion  radionuclides v?nich i n  s ~ m e  
cases can be conta?-iir,ai:ed with'  t races  ol' p1utoni.m. A t  
present xhen rad ioac t iv i ty  i s  i n i t i a l l y  incurred d u d %  a 
reentry, a s o i l  s a m p l e  is rer.oved for radiochenical w-alysis. 
If t h e  s o i l  is radioactive,  it is reToved to an mused drift, 
l a t e r  t o  be sealed when the  d r i f t  is full. 

For t h e  purposes of these mining operztions radioactive 
t a i l i n g s  (not containing alpha en i t t e r s )  reading l e s s  than 
0.4 mrad/h are<.considered low-level waste and may be removed 
t o  t h e  port@. tail ings p i le .  
covered with Clem rock obtained from wiccntaninated mining. 
It is estimated- t h a t  less than one percent of the  t a i l i n g s  
removed from t hese  mined areas has a-17 reclioactive contami- 
nation. The m a x i m u m  po ten t ia l  e-osure t o  t h e  uncovered o r  
covered t a i l i n g  p i l e s  is considerably l e s s  than the  occupa- 
t i o n a l  guidelines for a controlled area provided i n  ERDAM 

Can t h i s  s o i l  covermg be comparki t o  standzrrds 

Response: 

. 
Debris of this nature is rapidly 

0524 
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(Cont ) Comnent 

In  the discussion of the 27 re t i red  s i t e s ,  the nature of the 
radioactive wastes buried a t  these s i t e s  should be indicated. 
Also, the method of burial  should be indicated as v ; : e l l  as any 
long-term surveil lvlce monitoring. Is there any transuranic 
material buried a t  these locations? 

The 27 re t i red  s i t e s  a t  the NTS consist principally of piles 
of activated and contaminated cement and metal debris, which 
following the  atmospheric t e s t s  of the 1950's were scraped and 
gathered together ( a t  different locations that  tmuld not 
Snterfere with current operations) . These locations are 
retired surface storage sites, not burial si tes .  
been ident i f ied a t  some of these s i tes .  

The long term surveillance monitoring of the s i t e s  is enccin- 
passed tdthin the radiologiczl monitoring program addressed in 
comments II.D.8.a. and II.D.6.d. above. 

Plutoniuii has 

" ..-- -- -- . -. ,. I -- 1~ 
. .. . . . .  -. . -- 
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Comment 

I n  t h e  discussion of waste in d r i l l e d  holes, it should be 
s t a t ed  whether such waste i s  recoverzble, t h a t  t he  surface 
water conditions a t  t h e  holes a re  and the  method of plugging, 
i f  any, should be indicated. 

Radioactive waste placed i n  these "dr i l led holes" mentioned 
on page 2-100, (these holes are  s t e e l  cased m d  t h e  b o t t o m  
are cement plugged) is coring debris which has been t rea ted  

a patented material  used t o  so l id i fy  l iquids)  
lacement i n t o  the  cased hole. 

classified. mater ia l  q . d  a re  not  recoverable. 
waste hole i s  f u l l ,  o r  of no fu r the r  use, it i s  backfil led 
t o  t h e  surface with cement and a s t e e l  cover welded t o  the  

Response: 
. 

These wastes m e  
Ithenever a 

ing extends above the  surface so t h a t  any surface 
e water i s  excluded. 
are  w e l l  i so l a t ed  fro3 the  groundwater vMch i s  some 

Thes2 holes (50 t o  200 f t  i n  

300 meters below t h e  surface. 

II.D,6.d. AcCive Waste Management S i t e s  
Y-- 

The method of se lec t ion  of designated waste management areas 
should be indicated. 'The criteria for this selection shoiLd 
be discussed.- 

During t h e  ear ly  days of weapons tes t ing ,  the ' locat ions of 
radioactive waste b u r i a l  and'storage areas a t  NTS were 

The nev Area 5 
waste management s i t e  i s  located on high, dry a l l u v i a  s o i l ,  
free of surface water r l ra inqe  areas,  and more thaz 600 f t  
above the  water table. 

Response: 

selected based on operational convenience. 
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Dm Section 

1Z.D.S.d. 

Response : 

11 .D .8 a d . 
i 

Response : 

(Cont ) . Comnent 

For those se t t l i ng  ponds containing radio-* c-tive trastcs, 
how is suspension of radioactivity i n  air from entrainment 
of water or  l a t e r ,  of dust i n  winds, monitored or prevented? 
Does the water from drillback contain plutorzum? 
of radioactivity occur in the ponds? 

Ihzt levels 

The ERDAN 0513, tlEffluent -ES?vironmental KwLtorbg ax3 
Reportingtt reauires annual reports t o  E~A/EQ of any r a t io -  
active effluerks from the Mevada\Test Site.  To pro\ide these 
data f o r  the conta?linated waters of the 12s se t t l ing  ponds, 
the concentration of rsdionucl ides  in the ponds is detemined 
quarterly, and the  evaporative losses 02 tritium reported. 
Traces of plutonium have been i den t i f i ed  i? scme of these 
ponds (QO-" pCi/ml or RCG). 

Air sampling has not indicated my d e t e c t a l e  resuspsrsion of 
radioactivity from dried se t t l ing  p o d s  . 
(resuspension) 02 radioactivity from desa* f l a t s  hzs not been 
evidenced as a problen. 
Environmental St a t  ement 

:;"inc? entrP;n?eDt 

See pages 2-92, 2-95 of the Draft 

( Cont ) conment 

The surface and subsurface hydrologic and sail properties of 
t he  four active raLoact ive m s t e  manager;l.szk s i t e s  should be 
indic at,ed. 

The surface and subsurface hydrologic and s o i l  properties of 
t he  waste mamgement s i t e  in Area,5 is in2icated in response t o  
a previous comment. 

The U3ax c ra t e r  is a subsidence c ra te r  f rca  a past underground 
nuclear t e s t ,  PACA, detonated on 5-7-62 25 a depth of 8r;S feet ,  
about 650 f e e t  above the water table. Tn9 original sEbsidence 
c ra te r  fonned i n  dry zl luvial  s o i l  hove  the PACA chLmey was 
approldmately a0 f e e t  i n  dia.;leter and 63 f s e t  deep. There i s  
l i t t l e ,  i f  any, surface water thich drains i n to  the subsidence 
crater  from the  surrounding mea, however, it does ac% as a 
catchment basin f o r  the limited r a i n f a l l .  In f i l t ra t ion  and 
evaporation prevent ponding in  the c ra te r  bottom. 

. - .  . .  . - -  
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Respozse (Cont) 
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The U3-- dr hole is 213 a5anmned, cased implacement ',ole 
about 1.8 m 
below a depth of about 240 meters. 
alluvial s o i l  and rock and is Located on the a l l u v i a l  fan 
north of Yucca Lake. . The casing extends about a foo t  above 
the  surface and i s  capped with locked covers f o r  security 
purposes . .These features prevent the entrance of surf ace 
drainage water. 
below the surface. 

rs in diameter 2nd has been plugged with concrete 
The hole i s  dr i l led  i n  

The water table  is approximately 1500 feet  

Horn Silver mineshaft i n  Area 26 is an abandoned shaft &nod 
i n t o  altered volcanic rocks vhicki contained gold and s i lver  ore: 
The shaft has been designated. 23 a disposal s i t e  fo r  classified 
radioactive waste. 
in the pa r t i a l ly  f i l l e d  rrdneshzft 'at a depth of about 1s rr,eter: 
A concrete co l la r  (or pad) v i t h  a s t e e l  cover a d  l i d  wi th  a 
security lock has been ins ta l led  a t  the opening t o  the shaft .  
This prevents the  entrance of surface &&age water. 
t ab le  is estimated t o  be aboilt 1000 f ee t  deep. 

A concrete plug'has been poured over vaste 

The water 

For a more general description of the surface ar,d su5sclrface 
hydrologic, s o i l ,  and rock properties of the NTS, see Sections 
II.D.4., Geology, and II.D.S., Hydrology, i n  the Draft Envtron- 
mental S t  at ement . 

II.D.8.d. (Cont) Comment 

It is stated that ,  w e t e s  containing greater than 10 nCi per 
gram of transuranics are  stored on- the  surface in sealed druns. 
The kind of drums, ' t h e i r  method of -atorage, protection methods 
and monitoring plans shoul 

Response: The NTS is- re&lated by the  Nevada 
ve Waste &na,peinent 
provides guidaqce t o  

various types of druns a l l  waste generators a t  t he  NTS as to: 
and boxes used for storage, c r i t i c a l i t y  szfety and security 
responsibility, radiologiczl monitorihg and control requirenents, 
and related information. 
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DES Sezfion 

II.D.8.e. Offsite Radioactivity 

The o f f s i t e  monitoring sample location, type, and frequency 
should be ident i f ied on a rnzp o r  maps similar t o  Bgure 11-22 
used .in Section 1I.D. 

Figures 6-20 i n  ENSL-LV-539-4 (reference 15)  provide this 
information and are not appropriate f o r  the EIS because of 
t h e i r  large number. 

Response: 

IIwDw8.e. (Cont) Comment 

The concentration of noble gases other t h v l  krypton45 and 
xenon-133 measured i n  air sziples should a l s o  be discussed in 
terms of ambient levels detected. It i s  not c lear  whether 
milk samples are anofzed f o r  1-131 o r  what range of concen- 
t ra t ions  have been measured. 

No noble gases other than k ~ y p t o n a 5  and the xenon isotopes 
are measured by the anal-yticzl methods.. Tne second sentence 
of the  Vtadioactivity i n  
samples ere analyzed f o r  gama etnitters< 
131 has occurred in of f s i t e  m i l k  sap les  since 1970. 
1970 levels are referenced on page 1;-21 of the Draft Environrental 
Statement . 

Response: 

section (P2-109)- states  th& the 
No detectable iodine- 

The m z c h m  

I I I . A &  Underground Nuclear Testing, Ehergency Procedures 

It would be appropriate t o  discuss- o f f s i t e  radiation exposure 
c r i t e r i a  and expected or  p layed  actions t o  mitigate exposures 
t o  the  general public i n  t h i s  section. 

The present radiation exposure. criker5.a f o r  o f f s i t e  popJations 
are those found in ERDAN 0524. 
has prepared detailed plms fo r  energaency 'zctions. It is  f e l t  
t ha t  section I I I . A . 4 .  contains a reasonable s m a r y  of actions 
t o  be taken. 

Response: 
The EPA 



c-73 

10 

DES Section 

IV.A..5 a. Effects from Underground Nuclear T'esthg, On-Site Radioactivity 

Occupational radiation exposure experience should be indicated 
in a t ' l e a s t  general terms, w i t h  average and maximum znnual 
exposures t o  individuals a d  the total man-rern per year discussed 
f o r  each type of activity.  

ERDA and ERDA contractor rzdiation exposure experience i s  pub- 
l ished annually by HQ i n  the d e t a i l  requested (e.ge, see ERDA- 
76/U_9). 
occupational exposure:; t o  as low as practicable. 
five years, no one a t  the  NTS has had an eqosure  t o  radiation 
greater t h v l  four  reii t o t a l  exposure f o r  m y  yea?. 
t he  16,827 people badged 02 the  NTS, 98.7 percent had zero 
exposure, and of t h e  remaining, there was no eqosure greater 
than one rem. 

Response: 

To summarize, every e f for t  i s  m2de a t  the  lTS t o  keep 

In 1976, of 

I n  the past 

IV.A.5.b. (1) Sources 

The f a t e  of t h e  f i s s ion  products s f t e r  thq-  are piped t o  the 
t i l e  f i e l d  near the  R--?VLAD f a c i l i t y  should be discussed. 
the  duration of storq;e of *lhotll h=TdxPne adjacent t o  the 
R-MAD building should be indicz'ved. 

f i s 3 ,  

Response: The nonvolatile f i ss ion  products r c m i n  i n  the  t i l e  f i e ld  area. 
The existk-g hardware adjacent to the R-LXW building is part of 
t he  M 198-1979 1JRD.S cleanup and w i l l  be moved and buried 
during this period. 
R-MAD w i l l  be stored adjacent t o  the  building as long as 
operationally necessay . 

The hardwue from the p l a n e d  t e s t s  a t  

IV.A.5.b. (2) Active Vaste Managenent S i t e  

For the collection and cor?solidation of radioactive wastes i n  
the nerq Area 5 Complex, it should be s ta ted i f  such procedure 
will involve exlwming buried wastes, and i f  so, w i l l  such 
relocaticn offset  the  exposure t o  workers received during the 
relocation? 

Response: There are no plans at present t o  exhume buried wastes. 
( \  
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nT.A.5.c. Ehviron?rental Impacts and Effects - Radioactivity 

The radiological impact f o r  the o f f s i t e  population m d  
indiyiduals should be summvized in t h i s  section. The 
radiological considerations should include exposure pathvays 
associated with the  specific l m d  use characterist ics i n  the 
offsite vic in i ty  of the ITS. The radiological impact o r  
annual dose, comitment f o r  onsite workers should a lso  be 
summarized i n  this section. 

This subject f o r  the  o f f s i t e  popdation i s  covered i n  d e t a i l  
i n  EMSL-LV-539-4 (reference 15) .  
monitored by an edens ive  d o s ~ . d z y  systez  including narrclatory 
f i l m  dosimeters fo r  all kino enter t h e  NTS. A routine environ- 
mental surveillance progrun' as described on pages 2-78 t o  2-88. 

With the advent of mclerground t e s t b g ,  exposure t o  onsite 
workers has been mirLrnal. 
16,827 people were film badged. 
exposure and there were no exposures exceeclbg 1 rem, 

Response: 
The onsite population i s  

For exaxple, during CY 1976; 
Over 9% had no d e t e c t a l e  
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The Nevada State Museum 
CAPlTOL COMPLEX 

CARSON CITY, NEVADA 89710 
Telephone (702) 8115410 

r e x u z r y  115, 1977 
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UNITED STATES 

EN E RG Y R ESE A R CH AN D D EVE L 0 PME NT ADM IN ISTR AT1 0 N 
WASHINGTON, D.C. 20545 

- .  

M r .  Donald R. Tuohy 
Curator  of Anthropology 
The Nevada S t a t e  Museum 
Cap i to l  Complex 
Carson Ci ty ,  Nevada 89710 

Dear M r .  Tuohy: 

Thank you f o r  your l e t te r  of February 16, 1977, concerning t h e  
Energy Research and Development Adminis t ra t ion ' s  Dra f t  Environmental 
Impact Statement on t h e  Nevada T e s t  S i t e ,  ERDA-1551-D. 

You are c o r r e c t  i n  your assessment t h a t  s i n c e  t h e  dea th  of D r .  Worman, 
t h e r e  have n o t  been any formalized a rchaeo log ica l  i n v e s t i g a t i o n s  conducted 
a t  t h e  Nevada T e s t  S i t e .  However, arrangements have been made r e c e n t l y  
w i t h  t h e  Desert Research I n s t i t u t e  of t h e  Univers i ty  of Nevada t o  conduct 
a sys temat ic  c u l t u r a l  r e sources  inventory  of t h e  Nevada T e s t  S i t e .  The 
e f f o r t  dur ing  F i s c a l  Year 1977 has  been p r imar i ly  t o  des ign  and test  a 
s u i t a b l e  sampling system. Systematic  i n v e s t i g a t i o n s  of c u l t u r a l  r e sources  
have been made only a t  cons t ruc t ion  sites as they become i d e n t i f i e d .  

I n  f u t u r e  yea r s ,  t h e  sampling des ign  w i l l  be  u t i l i z e d  t o  inventory  
s y s t e m a t i c a l l y  a rchaeo log ica l  and h i s t o r i c a l  sites on Pahute, Ranier,  and 
Buckboard Mesas i n  a d d i t i o n  t o  new cons t ruc t ion  sites. The F i n a l  Environ- 
mental  Impact Statement has  been r ev i sed  t o  r e f l e c t  t h i s  information.  
Other r e v i s i o n s  have been made as a r e s u l t  of comments rece ived .  

Your i n t e r e s t  i n  our  program a t  t h e  Nevada Test S i t e  i s  apprec ia ted .  
Your comments have helped u s  t o  c l a r i f y  important  a s p e c t s  of t he  e f f e c t s  
of t h a t  program. A copy of t h e  F i n a l  Environmental Impact Statement is  
enclosed f o r  your information.  

S incere ly ,  

c 

Enclosure : 
F i n a l  Environmental Impact 

Statement ,  ERDA-1551 

cc w/encl : 
Honorable Mike O'Callaghan 
Governor of Nevada 

Mr. Bruce D. A r k e l l  
S t a t e  Planning Coordinator 

_. . . . . . . . - . -  
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DEPARTMENT OF STATE 

Washington. D C 20520 

BUREAU OF OCEANS AND INTERNATIONAL 
ENVIRONMENTAL AND SCIENTIFIC AFFAIRS 

March 28, 1977 

Mr. W. H. Pennington 
Director 
Office of NEPA Coordination 
Energy Research and Development 

Washington, D.C. 20545 
Administration 

Dear Mr. Pennington: 

The Department of State has reviewed the Draft Environ- 
mental Statement of January 1977 for the continuation of 
ERDA's underground nuclear testing program'and other acti- 
vities at the Nevada Test Site during 1978 and beyond. 

Within the Department's area of concern, we have noted 
several places where we would like to suggest additional, 
or revised wording. Most. of these changes are proposed 
simply for the sake of clarity, but a few are designed to 
make the Statenent more alccurately reflect current U.S. 
policy on particular issues. 

the rationale for each, axe enclosed separately. 
For the sake of simplicity, the proposed changes, and 

- 1  'Herbert Spielman 
' J  '' Acting Di2ector 

of Environmental Affairs 

i! 

, ,  
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Recommended Changes 

Draft Environmental Statement 
to the 

for the 
Nevada Test Site 

1. 
early in the report setting forth why under NEPA an EIS 
is required for the Nevada Test Site and, in turn, why this 
new EIS has been prepared. 
the period which this EIS is intended to cover. 

2. Page 1-1, second paragraph. Change the third sentence 
to read: 

Paqe 1-1. We suggest that a brief statement be added 

Such a statement could include 

"In the interim, pending their entry into force, 
the United S t a t e s  has announced i t s  intention to abide by 
the yield limits of the treaties." 

time of ratification and entry into force would coincide. 
While this nay be true, we should not anticipate such a 
coincidence. As a separate matter, the interim policy which 
we have announced is to observe the yield limits, not all 
terms of the treaties. 

3 .  Page 1-2, section B, second paragraph. Change the first 
sentence to read: 

REASON: As currently worded, one could infer that the 

"Nuclear weapons testing will continue to be conducted 
at the Nevada Test Site as a vital part of this research 
and development program until the US goal of an international 
agreement for discontinuance of test explosions is achieved." 

continuance of all test explosions of nuclear weapons for all 
time, and to continue negotiations to this end. If an agreement 
were reached on discontinuance, nuclear weapons testing could 
not remain .a vital part of the research and development program. 

4. Page 1-7, lines 1-3, The last sentence of the top partial 
paragraph carried over from page 1-6 indicates that inadvertant 
radicactivity releases through seepage have been detected 
offsite. 
nitude of the amount detected offsite in assessing what 
implications for the environment such seepaqe mav have, 

5 .  Page 1-11, section E. Change the,second sentence to read: 

"Stoppage, curtailment, or delay of the testing 
prograa would inhibit the development of nuclear weapons 

REASON: It is US policy to seek to achieve the dis- 

It would appear to be useful to quantify the mag- 

. . . . . . .. . .. " ... .-- 
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as one of the elements for the maintenance of our national 
security and the development of peaceful applications of 
nuclear explosives. I' 

REASON: If the cessation of testing were pursuant 
to an undertaking by the United States, its conflict with 
other national commitments; would presumably have been 
resolved, thus no longer constituting a conflict, A second 
change to the sentence reflects that elements other than 
nuclear weapons may also contribute to the maintenance of our 
national security. 

6 .  Page 2-4,  second full paragjraph. Change the last sentence 
do read: 

"This program is consistent with United States under- 
takings under Article V of the Treaty on the Nonproliferation 
of Nuclear Weapons. I' 

REASON: Because of the complexities of any treaty, 
including the NPT, it would be helpful to cite Article V, 
which appears to be the subject of this sentence, rather 
than attempt to summarize it-in the text. 

7. Page 2-6, lines 1 and 2. Change the first full sentence 
an this page to read: 

- 

"Nuclear weapons testing will continue to be conducted 
at the Nevada Test Site as a vital part of this research 
and development program until the US goal of an international 
agreement for discontinuance of test explosions is achieved." 

REASON: See the reason for,suggested change number 
3 above. 

ange the last sentence 
5 

"Nuclear tests are an art of the current 
nuclear weapons research and development process and ER3A 
believes they continue to be essential to the achievement 
of its goals." 

REASON: Accuracy arid: to mak clear that other agencies 
are not assuming to judge the essentiality of underground 
tests to meeting ERDA's goals. 

9. Page 2-6, bottom paragraph. Change the second sentence 
to read: 

"Based on current policy, it is expected-that the 
underground nuclear testinq Droaram..." 
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REASON: Our expectation of future testing levels is based 
on current policy: If that policy were to change, future 
testing levels could conceivably change- 

10. Page 2-6, bottom paragraph. Change the sixth sentence 
to read: 

intention to abide by the yield limits of the treaties 
pending their entry into force." 

2, above. 

"In the interim the United States has announced its 

REASON: See the reason for suggested change number 

11. Page 2-76, first full paragraph following paragraPh c. 

It would be useful to define the general ranges in 
kilotons for "intermediate" and "high yield" explosions. Other- 
wise the reader may not be able to infer if these tests are 
above or below one megaton since this E I S  addresses tests of 
one megaton or less. 

12. Page 3-8, top partial paragraph. A statement should be 
added showing that ERDA guidelines are responsive to environ- 
mental and treaty constraints. Otherwise one could . 
erroneously infer that ERDA may establish whatever standards 
it chooses. 

13. Page 3-13, paragraph b(1). Change the first and second 
sentences to read: 

"The proposed nuclear test series, subnitted by the 
Administrator of ERDA, is -reviewed by an interagency group 
under the National Security Council. The Presideut actinq 
on the group's advice and recommendations, grants programmatic 
authority for an underground nuclear testing series for a 
given fiscal year. 'I 

REASON: Accuracy 

14. Page 6-1, first paragraph. Change the second sentence 
to read: 

"In the absence of a natjonal decision to cease testing, 

REASON: If there were a national decision to cease 

I1 this would directly conflict.... 

testing, it is reasonable to assume that in making it any 
conflicts of policies would be resolved. 

. ... . .. - . .-.. _ _  . -  . " . .~ . .... . . 
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15. Page 6-1, bottom paragraph. - Change the last sentence 
to read: 

"...the same conflicts with delineated policy apply 
as in A. above if there were 110 national decision to reduce 
the number of tests." 

REASON: If there were a national decision to reduce 
the mum- tests, it is reasonable to assume that in 
making it any conflicts of pol.icies would be resolved. 

16. Page 6-2, top paragraph. Change the first and second 
sentences to read: 

"...commonly referred t.o as the Threshold Test Ban 
Treaty, a yield limitation of 150 kt on underground nuclear 
tests will be imposed by the t.reaty's terms. This will reduce the 
potential for environmental impact due to induced seismic 
motion although the current observation of the TTBT and PNET 
yield limits has already had this effect." 

currently being observed witb attendant reduction in 
environmental impact. 

REASON: To reflect tha.t the 150 kiloton limit is 

17. Page 6-2, paragraph c. Change the first sentence to read: 

"This alternative would lead to a comparable delay 
in the advancement of nuclear explosion technology which, 
absent a national decision to do do, would conflict with the 
national policy ...." 

REASON: If there were a national decision delay,testing, 
it is reasonable to assume that, ih making it, any conflicts 
of policies would be resolved. 
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UNITED STATES 

ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 
WASHINGTON, O.C. 20545 

Mr. Herbert Spielman, Acting Director 
Office of Environmental Affairs 
Bureau of Oceans and International 

Department of State 
Washington, D.C. 20520 

Environmental and Scientific Affairs 

Dear Mr. Spielman: 

Thank you for your letter of March 28, 1977, with comments on and 
suggested-changes to the Energy Research and Development Admini- 
stration's Draft Environmental Impact Statement on the Nevada Test 
Site, ERDA-1551-D. Your suggestions have been accommodated within the 
enclosed Final Environmental Impact Statement. 

We appreciate the Department of State's continuing interest in ERDA's 
underground nuclear testing program. Your carefully prepared comments 
have helped ERDA to make considerable improvements to the document. 

Sincerely, 

/----7 

Enclosure : 
Final EnGironmental Impact 
Statement, ERDA-1551 



10' n o t  t y p e  t o  the  l e f t  of d o t t e d  l ine.  C-83 
I COVER SHEET for FEDERAL GR 1 A P P L I C A T I O N  D A T E  

At-189 

vr m o  day 
I 

19--- 
1 7 k i ' S  1-31 T O  B E  C O M P L E T E D  B Y  A P P L I C A N T  O R  C L E A R I N G H O U S E  D E P E N D I N G  UPON S T A T E  PROCEDLsRES 

3. APC I C A N T  - Organizational Unit 

5. C I T  + 6. C O U N T Y  7.STATE 8 . Z I P & u E  9 .  P R O G  NO.'/FEDERAL AGENCY 

4. A D D R E S S  -S t ree t  or P. 0. B o x  2 F E D E R A L  E M P L O Y E R  ID NO. 

!Energy Research & Development Admin. 

I 'Washington DC 20545 12 .999  DePt* OfDefense 

' 

IO. T Y r E  OF ACTION T Y P E  O F  C H A N G E  (Complete i f  10b or 1Oc wa5 checked) 14.. EXISTING FED GRANT IO 
13. 

1 4 4  EXISTING CLEARINGHOUSE I C  
'a N e w  c Mod i f i ca t i on  ':'o Increased Dol lars ' z . 0  Increared D u r a t i o n  a 0 Other  Scope C h m e  

i b [ l  Con t inua t ion  b 0 Decreased Dol lars b 0 Decreased Dura t i on  b 0 Csncel lat ion - -  
Enter Letter Funds Requested At This Time vr m o  19. APPLICANT TYPE I 

15. REPLIESTED F U N D S T A R T  19-- . A. State F. School District ZCb. FEDERALGRANT I I S  .m 
16. FUkSIS D U R A T I O N  -(Months) B. G. Special Unit ZOb. FEDERAL LOAN / I S  .m 

H. Community Action Agency 21. I I S  .m 

1 .m 
17. EST. I 'ROJECT S T A R T  1 L -  : ::1:: C. COG 1. Sponsored Organization 22. IOCAL 

23. ornm D. County J.  Indian 

E. City 

yr m o  1 
I 

K. Other 24. TOTAL 110,2f.22,23/ I It 18. E s t .  I 'ROJECT D U R A T I O N  -(Months) 

25. B R ~ E F  TITLE OF 
1 APPLICANT,S PROJECT Yvada Test Site, Nye County, Nevada - Draft Environmental tatement - ~ ~ ~ ~ - 1 5 5 1  - D 
I ~ 

26 P OJECT ABSTRACT (60 Characters Per Line - 6 Lines). A1 SO At tach  1 or 2 Page Prolect Summary For Revlew. ' The treaty on the Limitation of Underground Nuclear Weapon 
I Tests, commonly known as the Threshold Test Ban Treaty, and 
I its companion Treaty on Underground Nuclear Explosions for ' Peaceful Purposes have been signed and introduced to the US 
I Sen te for ratifit%goR?These treaties limit individual underground 
I nucfear tests to 

27 A q E 4  O F  PROJECT I M P A C T  (Indicate C i t y ,  Coun tv .  State, etc I 

30 C L E A R I N G H O U S E ( S )  T O  WHICH S l l 6 M l T T E D  

a N S t a t e  b B A r e a  Wide 

c TELEPHONE N O  
81 Dev. Admin. Washington. DC 20545 353-4241 

I 0 YES WILL PROJECT, 0 YES 

D ADDRESS - Street or P o B O X  Energy Kesearch 

SUPPORT EXISTING POSITIONS 0 NO REQUIRE NEW POSITION 0 NO I 
3 1  e MATCHING RATIO I I FEDERAL I STATE I LOCAL 

I T E M S  3 2  38 TO BE C O M P L F l E D  BY CLEARIYGWOUSE 

I I I I I I I 

13 a A C T I O N  B A S E D  O N  33 h A C T I O h  T A K E N  
? € V I E W  OF S T A T E  A P P L I C A T I O N  

4 0  Not i t i ca i l on  J4 I D E N T I F I F P  LSAII 

I 

~~~~~~~~ 

I 1  39 ceR, lFICATION - The applicant cartit ies r n a i  t o  the best 01 his kn'owledge and beliet the above data are t rue  and 
correct  and faling of th is form has been duly eut' iorozed b y  the  governing b o d y  o f  t he  appl icant 

L 
a 0  a A M E  (Pr int  or Type1 b T I T L E  c S I G N A T U R E  of Au tho r i zed  Representative d TELEPHONE N U M B E R  Y 

I 
I I 

42 N A M E  O F  F E D E R A L  / S T A T E  A G E N C Y  7 M A I L E D  T O  F E D E R A L  S T A T E  A G E N C Y  v r  mcl dav 
TO W H I C H  THIS A P P L I C A T I O N  S U B M I T T E D  

I 19- -- - 
I T E M S  4 3  54 T O  BE C O M P L E T E D  BY F E D E R A L  OFFICE E V A L U A T I N G  A N D  RE C O M b l k N D I N C  A C T I O \  O N  THE &PPI ICI.TiOh 

t3.  G ~ A ~ T  APPLICATION ID 
l iAsr?qned b y  Feuera l  Agencvi  

I 



C-84 

Northern Arizona Council of Governments 
P.O. BOX 57 FLAGSTAFF, AZ - 86001 (602) 774-1895 

WILLIAM C. WADE 
EXECUTIVE DIRECTOR Regional A-95 Review 

TO: Ms. Jo Youngblood 
Arizona State C1 earinghouse 
1700 W. Washington, Room 505 
Phoenix, AZ 85007 

RE: Project: Energy Research and Development Adminis t ra t ion  
Nevada Test Site,  Nye County, Nevada - Draft Env. Statement 

S.A. I .  #: 77-80-0008 

The Northern Arizona Council o f  Governments (NACOG) has completed 
i t s  A-95 Review and Comment upon the above project. Action taken 
on this project notification is as follows: 

0 Proposal supported as described on the AZ-189 and any attachments. 

0 Proposal i s  supported w i t h  cer ta in  recommendations, provisions, e t c .  

One reviewer is concerned t h a t  ( 1 )  weapons testing i s  controlled 
and u t i 1  ized by qualified, conscientious representatives o f  the 
people of the United States, and ( 2 )  act ivi t ies  for  peaceful 

'purposes are n o t  a t  the expense or exclusion o f  overdue efforts 
t o  develop clean coal and solar sources o f  energy. 

X No comnent on this proposal a t  th i s  time. 

Proposal i s  not supported. 

Please be aware that  eNACOG reserves the prerogative o f  making 
additional comnents should new information become available t o  
the Agency. 

The Northern Arizona Council o f  Governments has appreciated this  
opportunity t o  review and coment on this project. 

Executive Director Date: March 29, 1977 

THIS A-95 REVIEW IS SUPPORTED IN PART BY A HUD 701 PLANNING GRANT. 

. . . . . . . . ,  



TO: 

Department of Anthropology 
Arizona State University 

&to AmUUtlon Identitin (SAD 

March 7 ,  1977 - A2 Numbr 77-80-0008 

et ,  Room 505 

G h e  & Fish Region IT’ 
AZ. Atomic Energy 
Health 
Age & Hoe.  

Water 
Land 
Mineral Resources 
Energy P r  

Renewable Natural Resources 

This project L referrrd to you for review and comment. Please &ite as to: 

(1) the plognm’s affect upon the phnr and prograrm of y o u  agency 

(3) its accord with m y  applicsblc hw, order or regulation with which you are f o m k  
(4) additional considerations 

Studies 

Please return this form to the clevinghours 110 later than 15 working days from the date noted above. Please contact the clearinghouse if you need further 
information or additional time for d e w .  

*o comment on this project 
0 Proposal is supported as written 

Comments as indicated below 

Comments: (Use additional sheets if necessary) 

I 

Reviewer’s Signprc ........_... ........ JL*&”_ -4.- .-.-.. ...--..- . .-. - ~ . . .  -.-,-.... ..... “...._.... ...*..--....-........ 
. . . .  .I .. I .  . .  W 

. . . . . . .  
, _  . . . . .  , ,. ... I.:. . . . .  

TlUC.., .....,....... 1 .....-......-*........... ....I.-- .” . . j .  

L. 

,.>, I. 

. . .  Tdephone.-..- .-..... --... ....-......_._-_._. . I . .  



' Office of P lwing  
Dept. of Econ. Security 
'1717 W. Jefferson 

piace ntum this form to the duringhoute no lata than 1J w o r m  days from the date noted above. Please contact the clearinghow if you need further 
information or additional time for review. 

Stam Application Idcmihcl (SAQ 

March 7, 1977 swe A2 Nmkr 77-80-0008 - 

0 No comment on this project 
)Ed~0posa1 is supported as written 

Comments as indicated bdow 

Cornmenu: (Use additional sheets if necessary) 

Title & ...........................-..........-. fQ-4- .- 



UMr. Donald C. Gilbert ,  Exec.Dir. St8W Application Idenrieer (SAI) Arizona Atomic Energy Comm. 
1601 West Jefferson Street 
Phoenix, A2 85007 March 7 ,  1977 su,c AZ Nmkr 77-80-000E 

Economic Sec. Region I11 
Game & Fish Region IV 
Ag. & Hart. 
Az. AtoGc Energy 
Health 

From: Arizona s ta te  Clearin house.  

~bi, project is rcfenai to you for review kt comment. please evaluate as to: 

1700 vest Weshington e t ,  Room 505 
Phoenix, Arizona 8 b 8  

Water 
Land 

(1) the program's effect upon the p b  and programs of your agency 
Mineral Resources 
Eherw Prosrams 

(2) the importance of its contribution to strte and/or -widego~lr and objectives 
(3) its accord with any applicable law, order or regulation with which yoa are familiar 
(4) additional considerations 

Emerency Services 
Renewable Natural Resources 

Studies 

Please return this form to the clevinghouse no later than 15 working days from the date noted above. Please contact the clearinghow if you need further 
information or additional time for review. 

a No comment on this project 
0 Pmposa~ is supported as written 
[3 Comments as indicated below F? EC E 1 vz D 

Comments: (Use additional sheets if neccsrary) - ;# , i~q 1 1 1977 



TO: 
Mr. Wesley E. Steiner, 

w 

Comments: (Use additional sheets if necessary) 

State A&cauon Identieer (SAX) 

77-80-0008 
State Water Commission 
222 N.  Central Ave . ,  Suite 800 
Phoenix, Arizona 85004 

Mizona State Clearin house 

March 7 ,  1977 State * Number 

Economic Sec. Region I11 

Az. Atomic Energy 
Health . 
Water 
Land 
Mineral Resources 
Energy Pro rams 
mergency Zervices 
Renewable Natural Resources 

Region IV . -  - -  Game & Fish 
Age & H O r t .  - From: $700 hoenix, Vest Arizona Washington8&6$e’t, Room 505 

~h l r  project is r e f e d  to’ you for review ami iomment. PI- d u a t e  as to: 

(1) the program’s effect upon the phm and p r o a m  of your agency 
(2) the importance of its contriiution to state d / o r  areawide goals and ob]ectives 

(4) additional considerations 

- 

(3) its a m r d  d t h  any applicable hW, OrdW or regulation with Which YOU M familiar Studies 

Please return this form to the clearinghow no later than 15 workhg days from the date noted above. Please contact the clearinghow if you need further 
information or additional time for review. 

,a No comment on this projcct 
0 h p o d  is supported as written 
0 Comments Y indicated below 

__ . 
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To: 

Dr. Suzanr~ Dandoyr D i r e c t o r  

1740 West ?!dams S t r e e t  March 7,  1977 AZ Numkr 77-80-0008 

Mu MIiutioa Idontldn (SAX) 

De-t of ~ d t h  Services 

phoenix, Arizona 85007 Economic Sec. Region I11 
Region IV Game c Fish 

Fmm Arizona State Clearin house Age bi Hoe. 
700 est Wsshington et ,  Room 505 Az.  Atomic Energy 

ahoen'iIx, Arizona 8 h  Health 
Water 
Land 
Mineral Resources 
Energy Pz 
mergencyX3ces  
Renewable Natural Resources 
Environmental studies 

This project is tefemd to you for review ud comment. Please d u t e  u to: 

(1) the Inogram's effect upon the pkm and prognmr of your agency 
(2) the importance of its contribution to State md/or areawide godl aid objecthr 
(3) its accord with any applicable law, order or regulation with which you M fmlllor 
(4) additional considerations 

Pkse return this form to the clearinghouse no later than 1S working drys from the,drto noted above. Please contact the clearinghouse if you need further 
information or additional time for review. 

No comment on this project 8 Proposal is supported as written 
Comments as indicated below 

Comments: (Use additional sheets if necessary) 

._ ~ . . . , . 
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Mineral Re sources Department 
Fairgrounds, Mineral Building 

n 

March 7 ,  1977 State A 2  Numkr 77-80-0008 

plav return this form to the clearinghouse no later than 1s working days from the date notcd above. Please contact the clearinghow if you need further 
infonrration or additional time for review. 

No comment on this project 
c3 Propod is supported as written 
0 Comments as indicated below 

K 
Commmu: (Use additional sheets if ntassary) I 

.,.~ , . _. . .. . . . .. . . .. . .. - ~ . .. -. _.._ ~ . .~ - . 
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btr. Andrew L. Bettwy 
C:omm., Department of Land 
1624 W .  Adams St.,  4th Floor 
Phoenix, Arizona 85007 

To: 
I 

- .  _ _  . . . .  
~ 

Fmm: Arizona State Clearin house 
1700 West Wsshington e t ,  Room !SO5 Phoenix, Arizona 8 h  

State Application Idenriecr (SAX) 

March 7, 1977 AZ Nwnkr 77-80-0008 

Economic Sec. Region 111 
Region Tv Game & Fish 

Ag. & Hort. 
Az. Atomic Energy 
Health 

Tbis project i s  referred to you foireview and comment. Plk evaluate at to: 

(1) the program's effect upon the phns and programs of your agency . 

Water 

Mineral Resources 
Energy Pro rams 
Emergency %2NiCeS 
Renewable Natural Resources 
Environmental Studies 

Lana 

(2) the hportance of its contribution to State andlor arawide goals and objectives 
(3) its accord with any applicable law, order or regulation with wlMch you are familiar 
(4) additional considerations 

Please return this form to the clearinghouse no later than 15 working days from the date noted above. Plwe  Contact the clearinghouse if you need furthei 
information or  additional time for review. 

0 No Comment on thh project 
CJ R0po.d is supported as written 
0 Comments at indicated below 

Comments: (Use additional sheets if necessary) 

3-16-77 

The State Land Department, Division of Natural Resource Conservation ha 
the &aft Ehvironmental Statement Nevada Test Site, Nye County, Nevada, published 
January 1977. 
on commercial radio-active waste disposal. 
a nuclear power plant a t  Palo Verde, and any contribution your work i n  this area 
could furnish us would be timely. 

The Land Department would encourage your proposed experiments 
Arizona is Fn t he  process of constructing 

. , . .  

. . .  . . . . . .  . i  _ .  -.. 
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TO 
to Application Ideatitin ( S A I )  

e. mbert Jantzen, D i r e c t o r  

2222 w. Greenway 
phDenix, Arizona 85023 

Game and Fish Dept- f l  March 7 ,  1977 Suce A2 Number 77-80-000 

Economic Sec. Region I11 
Game & Fish Region IV 

From: k i z o n a  S ta t e  Clearin house 
1700 V e s t  Wgshington 
Phoenlx, Arizona &yet , Room 505 

This project is referred to you for review and comment. Please evaluate as to: . 

_ _  
Age & HOrt. 
Az. Atomic Energy 
Health 
Water 
Land 
Mineral Resources 
Energy Pro rams 

Renewable Natural Resources 

(1) the pxognm'r effm upon thc ptam and programs of your agency 
(2) the importance of its contribution to State and/or areawide goals and objectives 
(3) its accord with any appicable law, order or regulation with which you are familiar 
(4) additional considerations 

mergency zervices 
Studies 

please return this form to the clearinghouse no later than 15 working days from the date noted above. Please contact the clearinghouse if you need furthe 
information or additional time for review. 

o comment on this project 
supported as written 

Comments as indicated below 
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I. . .- ---. .-.--. - - ~ 

Col. George B. Jordan, Dir. 

5636 East McDowell Road 
Phoenix, Arizona 85008 March 7, 1977 

Div. of Emergency Services Sura AppUution Identifier (SAI)  

Nvmber 77-80-0008 

Region 111 Economic See. 
Game C Fish Region IV 
AZ. ~tomic Energy 
Health 
Age 6 HO*. Arizona State Clearin house 

Phoenix. Arizona 
1700 Vest Wqshington , -05 505 

Water ' 

Land 
Mineral Resources 
Energy Pro rams 
Emergency L m l c e s  
Renewable Natural Resources 
Environmental Studies 

'fhk project is referred to you for review and Comment. nem e d u a t e  ac to: 

(1) the program's effect upon the plans and prognmr of your agency 
(2) the imwrtance of its Contriiution to State and/or -wide goals and objectivu 

(3) its accord with any applicable law, order or regulation with which you arc familiar 
(4) additional considerations 

Please return this form to the chr inghow no later than IS working days from the date noted above. Please contact the clearinghow if you need further 
I information or additional time for review. 

0 No comment on this project 
0 kposat is supported as written 

Comments as indicated below 

. .  . . .  .. - . _ _  . ... . . . . . .. - _:_ W 
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Agriculture & Hort icul ture  Dept.  
421 Capitol  Annex West 

/ 
State Application Idcntihr ( S A I )  

March 7,  1977 stuc AZ Number 77-80-0008 

Please return this form to the clearinghouse no later than IS working days from the date noted above. Pleasc contact the 'clearinghouse if you need further 
information or additional time for review. 

No camment on this project 
h p o d  is supported as written 
Comments as indicated below 

Comments: (Usa additioaal sheets il w) 

. . . . . . . .  - . . . . . . .  . --  . 
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Room 507  
1700  W. Washington AZ Numbor 77-80-000 March 7 ,  1977 

Rear ntim this form to the clearinghow no Later than 15 working days from the date noted abon. Please contact the clearinghouse if you need further 
information or additional time for d e w .  

&j NO comment on this droject 
0 Roporpt is supported as written 
0 Comments as indicated below 

Commsau: (Use additional sheeta if necessary) 
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UNITED STATES 

E N  ERG Y RESEARCH A N D  DEVELOPMENT A D M i N  ISTR AT1 0 N 
WASHINGTON, D.C. 20545 

Ms. Jo  Youngblood 
Arizona S t a t e  Clearinghouse 
1700 W. Washington, Room 505 
Phoenix, Arizona 85007 

Dear Ms. Youngblood: 

Thank you f o r  providing comments from the  var ious  agencies wi th in  
t h e  government of t he  S t a t e  of Arizona regarding the  Energy Research 
and Development Administration' s Draft  Environmental Impact Statement 
on the  Nevada Test S i t e ,  ERDA-1551-D. The statement has been revised 
based on the  comments received and a copy of t he  F ina l  Environmental 
Impact Statement is enclosed for your information. 

Your i n t e r e s t  i n  ERDA's program a t  the  Nevada Test S i t e  i s  appreciated.  

Sincerely , 

Enclosure: 
F ina l  Environmental Impact 

Statement, ERDA-1551 (15) 

cc: Honorable R a d  H. Castro 
Governor of Arizona 
w/ e n d .  
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STATE OF NEVADA 

GOVERNOR’S OFFICE OF PLANNING COORDINATION 

CAPITOL COMPLEX 

C A R S O N  C I T Y .  NEVADA 89710 

C A P I T O L  BUILDING. ROOM 48 

( 7 0 2 )  88s-4866 

A p r i l  14, 1977 

Mr. James L. Liverman 
As s i 5, t an t Adm i n i s t r a  t o  r f o  r 
Environment and S a f e t y  
Energy Research and Development A d m i n i s t r a t i o n  
Washington, D . C .  20545 

Re: SA1  N V  #77800022 - D r a f t  E I S  - Nevada Test  S i t e  

Dear M r .  L iverman: 

A t tached  a r e  comments f rom t h e  f o l l o w i n g  a f f e c t e d  S t a t e  Agencies 
concern ing  t h e  above re fe renced  Environmental  Impact Statement:  

Environmental  P r o t e c t i o n  Serv i ces  
Department o f  F i s h  and Game 

These comments c o n s t i t u t e  t h e  !State Clear inghouse rev iew  o f  t h i s  
p roposa l ,  and we would a p p r e c i a t e  it i f  you would i n c o r p o r a t e  these 
comments i n  you r  f i n a l  Environmental  Impact Statement.  

. - 9 .  

Bruce -D. A r k e l l  f 

. - S  t a t e  R-I ann i ng Coo r d  i na t o  r 

BDA/cc 

Attachments 

cc: Environmental  P r o t e c t i o n  Serv i ces  
Department o f  F i s h  and Game 



STATE O F  NEVADA 
DEPARTMENT O F  H U M A N  RESOURCES 

ENVIRONMENTAL PROTECTION SERVICES 
CAPITOL COMPLEX 

CARSON CITY. NEVADA 89710 

February 28, 1977 

MEMORANDUM 

TO : Bruce Arkell, State Planning Coordinator 

FROM: Wende1l.D. McCurry, Water Quality Officer 

RE : SA1 NV #77800022 - D r a f t  E I S ,  Nevada Test Site - Nye County 

In reference to  the above mentioned project, we forward the 
following comments: 

Air Quality Control 

All operations must comply with Nevada Air Quality Regulations as enforced 
by the Environmental Protection Services. There are no comments included 
regarding ambient air monitoring re: fugitive dust created by processing 
equipment or possible sources of air contaminant other than radio-active. 
Why not? (Galen Flinn) 

Water Pollution Control 

No comment. (Wendell D. McCurry) 

Solid Waste Management 

No comment. (H: Laverne Rosse) 

PC 

cc: Frank Holzhauer 
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" - .  
, MIKE O'CALLACHAN ., Govanon 

. -  
,- 

1 1 0 0  VALLEY ROAD P.O. BOX 10678 RENO. NEVADA 89510 

March 18, 1977 

,?& . . -  
-TELEPHONE ( 7 0 2 )  784-6219 

3 1  s 

Mr. Bruce D. Arke l l  
Planning Coordinator 
(hvernor's Of f i ce  
Carson Ci ty ,  NV. 89701 

Dear M r .  Arkell :  

We have received a d r a f t  Environmen atemen from t h e  Energy 
Research and Development Administration r e l a t i v e  t o  the  Nevada Test S i t e  
Mye County. 

We have been requested t o  comment by the  19th  of March and having 
not  heard from your o f f i c e  concerning t h i s  sub jec t ,  we w i l l  r ep ly  t o  you 
for response t o  the  Energy Research and Development Administration, 
Nevada Operations, Box 14100, Las Vegas, Nevada 89114. 

The e f f e c t s  of t h e  establishment of t h i s  test s i t e  on w i l d l i f e  
r e s u l t  i n  l o s s  of normal w i l d l i f e  p ro tec t ion  and management p r a c t i c e s  
normally c a r r i e d  on by the  Nevada Department of Fish and Game f o r  the  
e n t i r e  area. There i s  a d i r e c t  l o s s  t o  t h e  publ ic  f o r  normal a e s t h e t i c  
and consumptive use of t h e  w i l d l i f e  spec ie s  assoc ia ted  with t h i s  area. 
This l o s s  has f u r t h e r  compressed o r  increased publ ic  use f o r  outdoor 
r ec reg t ion  on t h e  areas surrounding t h e  Nevada Test S i t e .  

Within t h e  document only minor comment i s  made t o  the  presence of 
w i l d l i f e  and the  w i l d l i f e  values.  Another i n d i c a t i o n  of t h i s  would be 
the  f a c t  t h a t  only two pages p lus  a t a b l e ,  are u t i l i z e d  i n  descr ib ing  
"predominant w i l d l i f e  species' '  i n  c o n t r a s t  wi th  t h e  12 pages devoted t o  
"f lo ra"  sec t ion .  

It is understo 
period of time a n d - i  
Defense; however, cons idera t ions  should a t  least  be made t h a t  a valuable 
w i l d l i f e  resource does e x i s t  w h i n  the  area and t h a t  wi th in  c e r t a i n  
s e c t i o n s ,  p o s s i b i l i t i e s  may be 
c r e a t i o n  may be developed through the  cooperative e f f o r t s  of t he  Nevada 
Department of Fish and Game and t h e  Energy Research and Development Admin- 
i s t r a t i o n .  

h i s  area has been e s t ab l i shed  f o r  a long 
red one of major importance f o r  National 

ound wherein uses  f o r  w i l d l i f e  and re- 

S incere ly ,  

Di rec tor  
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UNITED STATES 
E N  ERG Y RESEARCH AND DE V E L 0 PM E N T  ADM I N IST R A T  IO N 

WASHINGTON, D.C. 20545 

Mr. Bruce D. Arke l l  
S t a t e  Planning Coordinator 
Governor's Off ice  of Planning 

Coordination 
State  of Nevada 
Capitol  Building, Room 45 
Carson City,  Nevada 89710 

i 

Dear M r .  Arkell: 

Thank you f o r  your letter of Apr i l  14, 1977, forwarding Nevada S t a t e  
comments on the  Energy Research and Development Administration's 
Draft Environmental Impact Statement on the  Nevada T e s t  S i t e ,  
ERDA-1551-D. 
Park System and t h e  Nevada State Museum. 

Comments were a l s o  received d i r e c t l y  from the  Nevada State 
These were responded t o  d i r e c t l y .  

The comments from the  Nevada Department of F ish  and Game have been 
s tudied  by the  Energy Research and Development Administration s t a f f ,  
and s t a f f  responses concerning the  matters addressed are enclosed. 

Your interest  i n  ERDA-'s program a t  the  Nevada T e s t  S i t e  i s  appreciated.  
Your comments have helped us t o  c l a r i f y  important aspec ts  of the e f f e c t s  
of t h a t  program. 

Copies of t he  F ina l  Environmental Impact Statement are enclosed f o r  . 
your information and d i s t r ibu t ion .  

Sincerely , 

Enclosures: 
1. Staff Responses 
2. Fina l  Environmental Impact 

Statement, ERDA-1551 (6) 

cc: Honorable Mike O'Callaghan 
Governor of Nevada 

w/encls. 

. .. . .-. __ . . ... . - - - 
.. .~. . .. - 
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ERDA STAFF RESPONSES TO 
STATE OF NEVADA COMMENTS ON DRAFT ENVIRONMENTAL IMPACT STATEMENT 

FOR THE NEVADA TEST SITE, ERDA-1551-D 

Comments numbered i n  t h e  o rde r  i n  which they appeared i n  the  S t a t e  
of Nevada le t te r  are b r i e f l y  s t a t e d  below, followed by s t a f f  responses:  

1. Comment: 

Response: 

2. Comment: 

Response: 

The e f f e c t s  of t h e  establ ishment  of t h i s  test s i t e  on 
w i l d l i f e  r e s u l t  i n  l o s s  of normal w i l d l i f e  p r o t e c t i o n  
and management p r a c t i c e s  normally c a r r i e d  on by the  
Nevada Department of F i sh  and G a m e  f o r  t h e  e n t i r e  area. 

Contrary t o  the  imp l i ca t ion  t h a t  es tabl ishment  of t he  
NTS r e s u l t s  i n  loss of w i l d l i f e  p ro tec t ion ,  i t  should 
be pointed out  t h a t  because NTS i s  a c losed  area and i s  
under s t r i c t  s e c u r i t y  c o n t r o l s ,  t h i s  p a r t i c u l a r  area g ives  
a h igher  degree of p r o t e c t i o n  t o  w i l d l i f e  than they 
receive on uncontroll.ed pub l i c  lands  i n  Nevada. I n  
a d d i t i o n ,  our  s e c u r i t y  p a t r o l s  enhance t h e  c losed  area 
p r o t e c t i o n  and are be l ieved  t o  d e t e r  mo les t a t ion  o r  
unlawful  acts  involv ing  the  w i l d l i f e  by personnel  ass igned 
t o  the NTS. I n  po in t  of f a c t ,  t h e  NTS is se rv ing  as a 
w i l d l i f e  refuge.  

There i s  a d i r e c t  l o s s  t o  t h e  pub l i c  f o r  normal a e s t h e t i c  
and consumptive use  of t he  w i l d l i f e  species a s soc ia t ed  
w i t h  t h i s  area. This  loss has  f u r t h e r  compressed o r  
increased  pub l i c  use  f o r  outdoor r e c r e a t i o n  on the  
areas surrounding t h e  Nevada T e s t  S i t e .  

It is  t r u e  t h a t  t h e r e  2s a l o s s  t o  t h e  pub l i c  f o r  normal 
a e s t h e t i c  and.consumptive use  of t h e  w i l d l i f e  spec ie s  

rea. However, i f  t h i s  l o s s  i s  t o  
then  t h e  b e n e f i t  t o  t he  n a t i o n  

should a l s o  be f a c t o r e d  in:. i .e . ,  t h e  NTS i s  the  one 
and only  land area used by t h e  United S t a t e s  t o  t es t  and 
c e r t i f y  nuc lea r  weapons f o r  t h e  defense  of the  country.  
The importance of t h e  s i t e  t o  t h e  coun t ry ' s  defense and 
t h e  importance of defense  t o  t h e  na t ion  must be weighed 
as t h e  b e n e f i t  t h a t  counterbalances t h e  c o s t  represented  
by t h e  l o s s  of t h i s  area f o r  o t h e r  p o s s i b l e  uses .  
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n 

3.  Comment: Within t h e  document only  minor comment i s  made t o  t h e  
presence of w i l d l i f e  and t h e  w i l d l i f e  va lues .  
i n d i c a t i o n  of t h i s  would be  t h e l f a c t  t h a t  on ly  two pages 
p l u s  a t a b l e ,  are u t i l i z e d  i n  desc r ib ing  "predominant 
w i l d l i f e  spec ies"  i n  c o n t r a s t  wi th  t h e  1 2  pages devoted 
t o  " f lora"  sec t ion .  

Another 

Response: There are a number of p l a n t  s p e c i e s  found on t h e  tes t  
site t h a t  are candida tes  f o r  des igna t ion  as endangered o r  
th rea tened  s t a t u s  by t h e  U . S .  F i s h  and Wi ld l i f e  Serv ice ;  
on t h e  con t r a ry ,  t h e r e  are no known spec ie s  of w i l d l i f e  
r e s i d e n t  on t h e  test s i te  t h a t  are e i t h e r  on t h e  endangered 
o r  th rea tened  l i s t .  Therefore,  since the  NTS f l o r a  
r e q u i r e  more a t t e n t i o n  they rece ived  more a t t e n t i o n  i n  
t h e  EIS than  t h e  fauna. 

4 .  Comment: It i s  understood t h a t  t h i s  are 
a long  per iod  of time and i s  c 
importance f o r  Nat iona l  Defens 
should a t  l eas t  be made t h a t  a va luab le  w i l d l i f e  r e source  
does e x i s t  w i t h i n  t h e  area and t h a t  w i t h i n  c e r t a i n  s e c t i o n s ,  
p o s s i b i l i t i e s  may be found whe 
r e c r e a t i o n  may be developed t h  
e f f o r t s  of t h e  Nevada Department of F i sh  and Game and t h e  
Energy Research and Development Adminis t ra t ion.  

Response: Earlier i n  1977,  a f ive -pa r ty  in te ragency  coopera t ive  
w i l d l i f e  management agreement was signed by ERDA and the  
Nevada Department of F i s h  and G a m e  ( t h e  o the r  s i g n a t o r s  
were t h e  U . S .  A i r  Force,  U.S .  F i s h  and W i l d l i f e  Service,  
and Bureau of Land Management). A s  s t a t e d  i n  t h a t  
agreement, p u b l i c  access t o  ERDA-controlled land areas i s  
n o t  envis ioned and t h i s ,  of course,  r u l e s  ou t  use  of 
ERDA land  f o r  hunt ing o r  o the r  forms of r e c r e a t i o n .  
Therefore ,  t h e  urg ing  by Nevada F i s h  and Game t h a t  NTS 
be considered f o r  r e c r e a t i o n  use  i s  not consonant wi th  the  
in te ragency  agreement r e c e n t l y  s igned by our  two agencies .  
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There are t h r e e  p a r t i c u l a r l y  important  reasons  why 
ERDA Inas taken  t h e  p o s i t i o n  t h a t  hunt ing should no t  
be aLlowed on t h e  NTS. These are: 

a .  !Strangers, n o t  programmatically involved wi th  
t h e  NTS, are no t  welcome as t h e r e  are  many l o c a t i o n s  
on t h e  Test S i t e  where t h e r e  would be s a f e t y  o r  
s e c u r i t y  problems if v i s i t o r s  were allowed t o  roam 
i n d i s c r i m i n a t e l y .  

b. S t r a y  b u l l e t s  from hun te r s  would pose an  undef inable  
and unacceptab le  hazard t o  NTS personnel ,  f a c i l i t i e s ,  
and experiments .  

c .  Although t h e  p o s s i b i l i t y  of haz\ard i s  be l ieved  t o  
be very  sma l l ,  w e  do n o t  a l low wi ld  o r  domest ic  
animals o r  b i r d s  t o  be  taken  from t h e  T e s t  S i t e  
f o r  u s e  as human food because of t h e  l a t e n t  p o s s i b i l i t y  
they might be contaminated wi th  r ad ionuc l ides .  
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UNITED STATES ENVIRONMENTAL.PROTECTI0N AGENCY 
WASHINGTON, D.C. 20460 

MAY 2'1 1977 M r .  W. H. Pennington 
Director, Office ofNEp-4 Coordination 
U. S. Energy Research and Development 

Wac?iington, D. C. 2 0545 
Admini str at ion 

De ar M r  . Pennington : 

The Environmental Protection Agency has reviewed the draf t  environmental 
impact statement for the Nevada Test Site in Nye County, Nevada 
(ERDA-1551-D). 
envir3nmental impact of the continuation of E RDA's underground nuclear 
testing program and other activities at t\e Nevada Test Site (NTS) 
fo r  Fiscal Year 1978 and beyond. 
environmental consequences that may not have been fully evaluated 
at the outset o r  at each stage of the testing program, and serves as a 
base fo r  evaluating the environmeiltal impact of future actions in relation 
to the existing environment at the Nevada Test Site and surrounding 
area. In addition, we reviewed the carrent ERDA radiation monitoring 
pragram to determine if contamination is presently reaching the 
enviroume;lt and i f  the ERDA monitoring prograin \as the capLbility 
to predict the present and fu ture  impact of underground nuclear testing 
on the environment 

As stated, the statement was prepared to assess  the 

The statement addressed those 

Our primary conclusion is that, given the requirement for testing, the 
proposed underground testing program can be conducted with an acceptable 
environmental impact. 
statement (ERDA-1551-D) presents an adequate evaluation of that environ- 
mental impact. 
information on the radiation guidance which is used for the Nevada 
Test Site. 
radiation guidelines are discussed. 
wi l l  be taken to assure that the whole body exposure to any off-site 
population group does not exceed 0.170 R pe r  year. 
in the context of a single event o r  test. It is conceivable that a 
population could be exposed to  radioactive materials from more than 
one event, wherein the projected whole body exposures could exceed 
0.170 R. 

EPA believes that the draft environmental 

However, the final stat<ement should include additional 

Specifically, in Section III. A. 3. C. (pp 3-14 thru 3-16), 
It is indicated that measures 

This is discussed 

The ERDA policy regarding this contingency should be presented. 

In addition, the identification of the applicable I I  radiation protection guides 
to off -site populations should be made for 
as for emergency o r  accident conditions. 

In EPA comments on the supplement to WASH-1526, submitted in 
August, 1975, we presented similar questions concerning the individual 
dose, both whole body arid organ dose, and the dose commitment to the 
Nevada Test Site and surrounding area. These questions persist when 

normal operations" as well 
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considering the radiation exposure cr i ter ia  for planned tests. The 
rationale or basis  for ERDA's test c r i te r ia  should be presented in 
the Final Statement to clarify this issue. 

Fo r  example, EPA has protective action guidance (PAG's)  under 
devel.opment wherein mitigating actions a re  to be considered o r  taken 
at exposure levels ranging from one to five R. The EPA draft PAG's 
are based on the fact that the likelihood of an individual receiving such 
a dose more than once in his lifetime is extremely low, since the 
probability of an event leading to sulch exposures is low. The most 
frequently considered accident case to which PAG's are  applied is an 
accident at a LWR where extensive engineering safety features are  
utilized to insure that prababilities and consequences of accidents are  
low. When applying PAGIs to underground tests,  however, it is not 
immediately clear that the probability of accidents leading to such 
exposures is low. If the prchability is high that individaals could 
receive repeated exposures in the a.bove stated range from underground 
test  accidents, E P A  is concerned that the total exposure may be found 
unacceptable. In addition, we are  also concerned over the relationship 
of these test  c r i te r ia  to individuals whose past exposures may be in, 
o r  may have exceeded this range. 

We believe a much more detailed evaluation of the potential doses 
resulting f rom test  accidents and the likelihood of these accidents 
occurring is needed to permit judgements to be made concerning the 
adequacy of the exposure cr i ter ia  as  presented i n  the draft statement. 

We believe that the information which we have requested is necessary 
for a fuller understanding of the potential impact of the continuing 
undergr3and nuclear test program. Wc recognize, however, that 
this program has been conducted in the past without major environmental 
problems, and believe that its continuation also can be carried 
out safely. In light of our review a*id in accordance with EPA procedure, 
we ha.ve rated the draft statement a:; Category -2 (Insufficient Information) 
and the proposed actions as  LO (Lack of Objections). If you o r  your 
staff have any questions concerning our classification o r  comments, 
please do not hesitate to call on us.  

Since rely yours, 

Rebecca W. Hanmer 
Direct o r  
Office of Federal  Activities (A-104) 
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UNITED STATES 

ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 
WASHINGTON, D.C. 20545 

M s .  Rebecca W. Hanmer 
Di rec to r  
Of f i ce  of Fede ra l  A c t i v i t i e s  (A-104) 
U.S. Environmental P r o t e c t i o n  Agency 
Washington, D.C. 20460 

Dear M s .  Hanmer: 

Thank you f o r  your l e t te r  da ted  May 27, 1977, which provided t h e  
Environmental P r o t e c t i o n  Agency's comments on the  Energy Research 
and Development Adminis t ra t ion ' s  Dra f t  Environmental Impact 
Statement on t h e  Nevada T e s t  S i t e ,  ERDA-1551-D. The s ta tement  has  been 
f i n a l i z e d ,  t ak ing  i n t o  account  t h e  comments rece ived .  

You commented t h a t  t h e  ERDA s ta tement  should address  the  p o s s i b i l i t y  of 
m u l t i p l e  exposures t o  r a d i o a c t i v e  materials which could l e a d  t o  o f f s i t e  
popula t ion  group exposures exceeding 0.170 R p e r  year .  A s  i nd ica t ed  i n  
t h e  s ta tement ,  e s t ima t ions  are  made p r i o r  t o  each test of t he  o f f s i t e  
exposures t h a t  could r e s u l t  from t h e  most probable vent ing.  I f  t h e s e  
estimates i n d i c a t e  t h a t  t h e r e  are o f f s i t e  popula t ion  groups where t h e  
0.170 R per  year  dose l i m i t a t i o n  would be exceeded i n  case of t h e  worst  
acc iden t ,  and i f  p revent ion  a c t i o n s  t o  reduce whole-body doses  are no t  
f e a s i b l e ,  t h e  event  w i l l  be postponed u n t i l  more f avorab le  cond i t ions  
p r e v a i l .  However, where a popula t ion  group might a c c i d e n t a l l y  have 
rece ived  some r a d i a t i o n  exposure,  t h e  subsequent test ope ra t ions  would 
have t o  be c o n t r o l l e d  s o  t h a t  another  a c c i d e n t a l  release could not  l e a d  
t o  exposing t h a t  group t o  a t o t a l  r a d i a t i o n  exposure exceeding 0.170 R 
pe r  year .  

Your coplments c a l l  f o r  i d e n t i f i c a t i o n  of t he  a p p l i c a b l e  r a d i a t i o n  
p r o t e c t i o n  guides  t o  o f f s i t e  popula t ions  f o r  normal opera t ions .  
be made clear t h a t  under a l l  b u t  emergency,conditions t h e r e  are no 
r a d i a t i o n  exposures t o  o f f s i t e  popula t ions .  

It must 

Your next  ques t ion  i s  wi th  regard  t o  doses  and dose commitments f o r  t h e  
NTS and t h e  o f f s i t e  areas. The p e r t i n e n t  dose l i m i t  information can be 
found a t  pages 3-14 through 3-16. 
exposure cr i ter ia  used by ERDA f o r  i t s  underground t e s t i n g  ac t iv i t ies  
conform wi th  cri teria provided by t h e  Federa l  Radia t ion  Council  and 
used throughout t h e  United S t a t e s  f o r  r a d i a t i o n  p ro tec t ion .  Regarding 
dose commitments, t h e r e  would be none f o r  normal ope ra t ions ;  t h e  dose 
commitment i n  t h e  event  of a n  a c c i d e n t a l  vent ing  would depend upon t h e  
s i z e  of t h a t  vent ing  and t h e  popula t ion  s e c t o r  t h a t  happened t o  be i n  
t h e  p a t h  of t h a t  vented r a d i o a c t i v i t y .  

It should be noted t h a t  t he  r a d i a t i o n  
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The protective action guides which EPA has under development will be of 
interest to ERDA. 
wit:h the 0.170 R level which has been applied in the case of accidental 
nuclear test ventings, the ERDA guide proves very conservative. The 
probability of a venting that would cause offsite exposures in excess of 
0.170 R is extremely remote. 
meanwhile the containment methods have had dramatic improvements over 
that period. 

If one compares EPA's guideline levels of 1 to 5 R 

No such exposure has occurred since 1962; 

Your next comment deals with the .likelihood of the testing accidents 
that might cause radiation exposures. 
reactors, underground nuclear test operations are not of a nature such 
that there can be quantitative evaluation of accident probabilities. 
Because of this situation, ERDA has elected to use the 0.170 R FRC 
exposure limit which has been found acceptable for protection of the 
general population. 

Unlike operations with nuclear 

Regarding EPA's evaluation that the Draft Environmental Impact Statement 
contained insufficient information, it is hoped that the above explanations 
relative to the EPA questions and additional information included in the 
Final Environmental Impact Statement will furnish a better understanding 
of the matters involved and satisfy this deficiency. 
Final Environmental Impact Statement are enclosed for your information. 

Copies of the 

Sincerely, 

-7 
c 

Enclosure: 
Final Environmental Impact 
Statement , ERDA-1551 (2) 

cc: (see attached) 
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3cc: EPA w/encl. 

Chief 
Energy Systems Analysis Branch (AW-459) 
Office of Radiation Programs 
Environmental Protection Agency 
Room 645 East Tower 
401 M Street, SW. 
Washington, D . C .  20460 (3) 

Director 
Las Vegas Radiation Operations 
Environmental Protection Agency 
P .  0.  Box 15027 
Las Vegas, Nevada 89114 (1) I._ 

Patricia Port 
Environmental Protection Agency 
Region IX 
100 California Street 
San Francisco, California 94111 (3)  

* U . S .  G O V E R N M E N T  P R I N T I N G  O F F I C E :  1 9 7 7 - 2 4 0 - 9 7 9 / 8 6  

. . . . , . . .. - . . . ... . -. . . .  
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The protective action guides which EPA has under development will be of 
interest to ERDA. 
with the 0.170 R level which has been applied in the case of accidental 
nuclear test ventings, the ERDA guide proves very conservative. The 
probability of a venting that would cause offsite exposures in excess of 
0.170 R is extremely remote. 
meanwhile the containment methods have had dramatic improvements over 
that period. 

If one compares EPA's guideline levels of 1 to 5 R 

No such exposure has occurred since 1962; 

J 

Your next comment deals with the likelihood of the testing accidents 
that might cause radiation exposures. 
reactors, underground nuclear test operations are not of a nature such 
that there can be quantitative evaluation,of accident probabilities. 
Because of this situation, ERDA has electfd to use the 0.170 R FRC 
exposure limit which has been found acceptable for protection of the 
general population. 

Regarding EPA's evaluation that the Draft Environmental Impact Statement 
contained insufficient information, it is hoped that the above explanations 
relative to the EPA questions and additional information included in the 
Final Environmental Impact Statement will furnish a better understanding 
of the matters involved and satisfy this deficiency. Copies of the 
Final Environmental Impact Statement are enclosed for your information. 

Unlike operations with nuclear 

Sincerely, 

Enclosure: 
Final Environmental Impact 
Statement, ERDA-1551 (2)  

cc: (see attached) 
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3cc: EPA w/encl.  

Chief 
Energy Systems Analysis  Branch (AW-459) 
O f f i c e  of Radia t ion  Programs 
Environmental P r o t e c t i o n  Agency 
Room 645 East Tower 
401 M S t r e e t ,  SW. 
Washington, D.C. 20460 (3) 

D i rec to r  
L a s  Vegas Radia t ion  Operat ions 
Environmental P r o t e c t i o n  Agency 
P. 0. Box 15027 
Las Vegas, Nevada 89114 (1) 9" 

P a t r i c i a  Por t  
Environmental P r o t e c t i o n  Agency 
Region I X  
100 C a l i f o r n i a  Street 
San Franc isco ,  C a l i f o r n i a  94111 (3)' 

-* is-  

n 
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