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FOREWORD 

The purpose o f  t h i s  document i s  t o  p rov ide  a sumnary of t h e  
env i ronmenta l  impact statement f o r  t he  Waste I s o l a t i o n  P i l o t  P l a n t  
(WIPP) p r o j e c t .  The D ra f t  Environmental  Impact Statement f o r  t h e  
WIPP was pub l i shed  by  t h e  U.S. Department o f  Energy (DOE) i n  A p r i l  
1979. T h i s  document was reviewed and comnented on by members of t h e  
genera l  pub l  i c ,  p r i v a t e  o rgan i  t a t  i ons, and governmental agencies. 
The F i n a l  Environmental  Impact Statement was subsequent ly pub l i shed  
i n  October,  1980. 

T h i s  sumnary i s  designed t o  a s s i s t  decision-makers and i n t e r e s t e d  
i n d i v i d u a l s  i n  r ev i ew ing  t h e  ma te r i  a1 presented i n  t h e  environmental  
impact statement f o r  t h e  WIPP p r o j e c t .  To make t h i s  m a t e r i a l  w ide l y  
ava i l ab le ,  t h i s  sumnary i s  pub l i shed  i n  bo th  Spanish and Engl ish.  

A d d i t i o n a l ,  more d e t a i  1 ed in fo rmat ion  concern ing t h e  environmental  
and s a f e t y  consequences of t h e  WIPP p r o j e c t  i s  a v a i l a b l e  i n  t h e  F i n a l  
Environmental  Impact Statement. W r i t t e n  c o m e n t s  and pub l  i c  hear ing  
comnents on t h e  D ra f t  Environmental  Impact Statement are a v a i l a b l e  
f o r  review. Two o t h e r  documents a l s o  ~ r e ~ a r e d  b v  t h e  WE o r  i t s  
c o n t r a c t o r s  are t h e  WIPP Safety  ~ n a l ~ s i s  k e p o r t  and t h e  ~ e o l o ~ i c a l  
Cha rac te r i  t a t  i o n  Report. These documents may be reviewed a t  publ  i c  
document sec t ions  o f  t h e  p u b l i c  l i b r a r i e s  and a t  readina rooms of t h e  
government o f f i c e s  1 is ted .be low o r  by c o n t a c t i n g  t h e  u:S. Department 
o f  Energy, Washington, DOC. 20545. 
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1.0 BACKGROUND OF THE WIPP PROJECT 

Large q u a n t i t i e s  o f  r a d i o a c t i v e  waste have been generated i n  U.S. defense 
programs. T h i s  waste i nc l udes  bo th  " h i g h - l e v e l "  and " t r a n s u - a , ~ i c ' ~  
waste. H igh - l eve l  waste (HLW) i s  cha rac te r i zed  b.y i n t ense  heat  and 
p e n e t r a t i n g  r a d i a t i o n .  T ransuran ic  (TRU) waste i s  any s o l  i d  r a d i o a c t i v e  
waste, o t h e r  than h i g h - l e v e l  waste, which i s  contaminated w i t h  c e r t a i n  
r a d i o a c t i v e  elements t o  t h e  e x t e n t  t h a t  su r face  d i sposa l  i s  unsu i t ab l e .  
TRU waste i s  l ess  r a d i o a c t i v e  than  h i g h - l e v e l  waste and i t  produces 
l i t t l e  heat,  b u t  t h e  i so topes  i t  con ta i ns  remain r a d i o a c t i v e  f o r  ve r y  
l ong  pe r i ods  o f  t ime. These r a d i o a c t i v e  wastes pose a  p o t e n t i a l  hazard 
t o  human h e a l t h  and s a f e t y  so t h a t  t h e y  must be permanent ly i s o l a t e d  f r om 
t h e  environment i n  which we l i v e .  Defense wastes a re  c u r r e n t l y  s t o red  i n  
a  manner which cannot assure long- term (more than  100-year)  i s o l a t i o n .  
Much of t h e  TRU waste i s  c u r r e n t l y  be ing  s to red  o r  i s  planned t o  be 
s to red  above ground a t  t h e  Idaho N a t i o n a l  Engi  nee r i nq  Labora to ry  (INEL), 
near Idaho F a l l s ,  Idaho. 

INTRODUCTION TO THE WTPP PROJECT AND ITS ENVIRONMENTAL IMPACT 
STATEMENT 

Du r i ng  t h e  l a s t  two decades, techniques f o r  t h e  d i sposa l  o f  r a d i o a c t i v e  
waste have been s t u d i e d  through e x p l o r a t i o n ,  l a b o r a t o r y  experiments, 
f i e l d  t e s t s  and analyses. Those e f f o r t s  l e d  t h e  Energy Research and 
Development A d m i n i s t r a t i o n  (ERDA), predecessor t o  t h e  U. S. Department o f  

- Energy (DOE), t o  propose a  r e p o s i t o r y  f o r  defense waste, t h e  Waste 
I s o l a t i o n  P i l o t  P l a n t  (WIPP). 

As most r e c e n t l y  d e f i n e d  by t h e  a u t h o r i z i n g  l e g i s l a t i o n ,  t h e  WIPP i s  a  
DOE p r o j e c t  f o r  p r o v i d i n g  a  research-and-development f a c i  1  i ty t o  
demonstrate t h e  s a f e  d i sposa l  of r a d i o a c t i v e  wastes r e s u l t i n q  f r om  
n a t i o n a l  defense a c t i v i t i e s .  The s i t e  i n v e s t i q a t e d  f o r  t h e  WIPP p r o j e c t ,  
r e f e r r e d  t o  as t h e  Los Medanos s i t e ,  i s  about 36 m i l e s  eas t  o f  Car lsbad 
and 18 m i l e s  no r t heas t  o f  Lovinq, New Mexico f F i q u r e  1-1). The 
l e g i s l a t i o n  a p p r o p r i a t i n g  funds  t o  t h e  DOE f o r  f i s c a l  year  1980 
p r o h i b i t e d  spending funds f o r  any purpose r e l a t e d  t o  l i c e n s i n q  o f  t h e  
WIPP by t h e  Nuc lear  Requ la to ry  Commission (NRC) o r  r e l a t e d  t o  t h e  
d i sposa l  a t  t h e  WIPP o f  non-defense-related r a d i o a c t i v e  waste. 
Furthermore, t h e  f i s c a l  year 1980 a u t h o r i z a t i o n  a c t  f o r  DOE'S n a t i o n a l  
s e c u r i t y  and m i l i t a r y  programs de f ined  WIPP so as t o  l i m i t  i t  t o  
a c t i v i t i e s  i n v o l v i n g  de fense- re la ted  r a d i o a c t i v e  waste. 

On February  12, 1980, P res i den t  Ca r t e r  sen t  a  spec ia l  message t o  t h e  
Congress e s t a b l i s h i n g  t h e  N a t i o n ' s  f i r s t  comprehensive r a d i o a c t i v e  waste 
management proqram. T h i s  statement r e s u l t e d  f r om recommendations o f  t h e  
In te ragency  Review Group (IRG) on Nuclear  Waste Manaqement ( IRG,  1979). 
The P res i den t  dec la red  t h a t  a l l  r e ~ o s i t o r i e s  f o r  t h e  permanent d i sposa l  
o f  h i g h l y  r a d i o a c t i v e  waste should  be l i c e n s e d  b y  t h e  MRC. He s t a t e d  
t h a t  an un l i censed  f a c i l i t y  f o r  TRU waste a lone  would oat p rov i de  u s e f u l  
exper ience r e l e v a n t  t o  e i t h e r  l i c e n s i n g  o r  h i q h - l e v e l  waste d isposa l  and, 
t he re fo re ,  i s  an i n e f f i c i e n t  use o f  funds. The P res i den t  d i r e c t e d  t h e  
DOE t o  expand and divers if,^ i t s  geologic:  i n v e s t i q a t i o n  proqram be fo re  
s e l e c t i n g  a  s p e c i f i c  s i t e  f o r  r e p o s i t o r y  development. He s ta ted  t h a t  t h e  
WIPP p r o j e c t  should be cance l led .  



F igu re  1-1. L o c a t i o n  o f  t he  Los Medanos S i t e .  



I n  accordance w i t h  t he  Impoundment Cont ro l  A,ct of 1973, Pres iden t  Ca r te r  
sen t  t o  t h e  Congress on March 4, 1980, a proposal  t o  r e s c i n d  funds 
appropr ia ted  f o r  t he  WIPP. Congress d i d  not  act  on the proposal .  
Consequent ly t h e  DOE i s  r e q u i  r e d  t o  c o n t i  nue p r o j e c t  a c t i  v i  t i es. 

The WIPP F i n a l  Environmental  Impact Statement (FEIS) examines the  impacts 
o f  t h e  DOE p r e f e r r e d  a1 t e r n a t i  ve, t h a t  i s ,  t o  d ispose of defense TRU 
waste i n  t t i s  f i r s t  a v a i l  ab le  commercial h i ah - l eve l  r eoos i t o r y ,  as we l l  as 
t h e  impacts o f  t h e  au tho r i zed  WIPP p r o j e c t  and o ther  a l t e r n a t i v e  plans, 
and compares t he  impacts o f  the  a l t e r n a t i v e s .  

1.1.1 Dec is ions  f o r  Which t h e  WIPP FEIS Prov ides Environmental  I n o r ~ t  

The WIPP FEIS, prepared i n  accordance w i t h  the  requirements o f  the  
N a t i o n a l  Environmental  P o l i c y  Ac t  of 1969, p rov ides  i n fo rma t i on  f o r  t h e  
f o l l w i n g  dec is ions:  

1. What s h o u l d b e  t he  p l a n  f o r  t h e  lonq-termmanagement o f  theTRU 
waste s to red  a t  t h e  INEL? 

2. Whether a geo log i c  r e p o s i t o r y  f o r  TRU waste should 50 a combined 
h i  gh-1 eve1 waste/TRU waste r e p o s i t o r y  o r  t h e  au thor i zed  W I P P  
f a c i l i t y ?  

3. . Ahether  t he  WIPP f a c i l i t y  shou ld  be cons t ruc ted  and operated a t  
t h e  Los Medanos s i t e ?  

4. I f  not, whet her t h e  Los Medanos s i  t e  shoul d be. r e t  a i  ned f o r  
f u t u r e  consi  d e r a t i  on as a poss i  h l e  canbi ned h i  gh- leve l  waste/TRU 
waste r e p o s i t o r y ?  

I n  t he  event t he  p r e f e r r e d  a l t e r n a t i v e  i s  selected, f u t u r ?  dec is ions  
r e 1  a t i v e  t o  qual  ifi c a t i  on of t h e  Los Medanos s i t e  f o r  a h i  qh- leve l  waste 
r2pos i  t o r y ,  qual  if i c a t i o n  of o ther  s i t e s ,  s i t e  se lec t i on ,  and r e p o s i t o r y  
c o n s t r u c i i  on and o p e r a t i  on w i l l  be t h e  sub jec t  of f u t u r e  environmental  
documentati on. 

1.1.2 Contents of t h e  MIPP FEIS 

R e t r i e v a l  o f  wastes f rom t h e  1NEL 

P a r t  o f  the DOE p l a n  i s  t he  r e t r i e v a l  o f  waste s t o r e d  a t  t he  INEL f o r  
o f f s i t e  d isposal .  About 3.0 m i l l i o n  cub i c  f e e t  o f  TRU waste i s  e i t h e r  
c u r r e n t l y  s t o r e d  o r  i s  ~l anned t o  be s t o r e d  a t  t he  INEL through 1WO. 
The WIPP environmental  impact ana l ys i s  i nc l udes  an e v a l u a t i o n  of t h e  
e f f e c t s  a t  INEL o f  r e t r i e v i n g  t h i s  waste and t he  impacts o f  t r a n s ~ o r t i n g  
i t  t o  a r e p o s i t o r y  s i t e .  T h i s  i s  assumed t o  be t h e  Los Medanos s i t e  f o r  
the purpose o f  ana lys is .  Defense TRU waste generated between t he  years 
1990 and 2003 would be shipped d i r e c t l y  f rom t h e  source of t h e  waste t o  
t he  WIPP or high-lwei lzlaste r e p o s i t o r y .  



Withdrawal o f  BLM l a n d  

If the p re fe r red  a l t e r n a t i v e  i s  se lected,  t h e  DOE would app l y  t o  t he  U.S. 
Department o f  t h e  I n t e r i o r ,  Bureau o f  Land Managemrlnt (RLM) f o r  t h e  
temporary wi thdrawal  o f  the  1 and a t  t he  Los Medanos s i t e  t o  complete t he  
s i t e  c h a r a c t e r i  a z t i o n  program f o r  a  possi  h l e  h i  gh- 1  eve1 waste 
r e p o s i t o r y .  Land would be withdrawn permanent ly o n l y  if the Los Medanos 
s i t e  were s e l e c t e d  f o r  a  h i  q l ~ l e v e l  waste. r e p o s i t o r y  a f t e r  f ~ ~ t u r e  
env i  r o m e n t  a1 r e v i  w . 
If the WIPP i s  t o  be cons t ruc ted  as author ized,  i t  would be necessary t o  
t r a n s f e r  t o  t h e  DOE about 17,200 acres of p u b l i c  1  ands c u r r e n t l y  
c o n t r o l l e d  by t h e  BLM. W i t h  t he  a d d i t i o n  o f  1760 acres o f  S t a t e  lands, 
t h i s  acreage would compose t h e  WIPP s i t e .  One of t h e  purposes o f  t h e  
WIPP env i  r o m e n t  a1 impact statement i s  t o  exami ne t h e  environment a1 
consequences o f  t h e  wi thdrawal  o f  these  l a d s .  

WIPP c o n s t r u c t i o n  and operat  i o n  

I n  accordance w i t h  a u t h o r i z i n g  1 eg is1 a t ion ,  t h e  DOE would ~ r o c e e d  w i t h  
a c t i v i t i e s  l e a d i n g  t o  t h e  c o n s t r u c t i o n  of t h e  WIPP a t  t h e  Los Yedanos 
s i t e .  As p a r t  . o f  the  c o n t i n u i n g  s i  t e - c h a r a c t e r i  z a t i o n  program, two 
s i t e - v a l i d a t i o n  s h a f t s  and an i n - s i t u  exper imenta t ion  f a c i 1 i t . v  would be 
cons t ruc ted  b e f o r e  t he  c o n s t r ~ ~ c t i o n  o f  the f u l l  rep0s i tor .y .  T h i s  proqram 
i s  r e f e r r e d  t o  as " E i t e  and P r e l  i m i n a r y  Desi  qn V a l i d a t i o n "  o r  "SPD\!ll. 
These s h a f t s  and t he  underground exper imenta l  area would permi t  
v e r i f i c a t i o n  o f  s i t e  s u i t a b i l i t y  and design-val  i d a t i o n  s t u d i e s  i n  making 
f i n a l  design dec is ions .  Al though t h i s  program has been de f i ned  f o r  t he  
WIPP p r o j e c t ,  i t  cou ld  c o : ~ t r i  bu te  t o  s i t e  c h a r a c t e r i z a t i o n  f o r  a  
high- l e v e l  waste r e p o s i t o r y .  

The WIPP e n v i r o m e n t a l  impact statement desc r i  bes t he  impacts o f  
cons t ruc t i ng ,  oper3 t in9 ,  and decommissioning t h e  WIPP f a c i l i t y  a t  t h e  Los 
Medanos s i t e .  To p rov ide  a comprehensive p i c t u r e  o f  the environmental  
impacts o f  t h e  WIPP, t h e  s t a t m e n t  a lso discusses t h e  impacts o f  
a c t i v i t i e s  a t tendant  t o  t h e  ope ra t i on  of t he  WIPP h u t  t h a t  would be 
i n c u r r e d  reqard less  o f  t h e  l o c a t i o n  and design o f  t h e  r e p o s i t o r y  (e.q., 
impacts o f  waste t r a n s ~ o r t a t i o n ) .  

The WIPP environment a1 impact statement a1 so spec i f  i c a l  1  y analyzes the 
environmental  impacts o f  t h e  5PDV Dropram, which are i nc l uded  w i t h i n  t h e  
more ex tens ive  impacts o f  f a c i l  i t y  development. These e f f e c t s  are 
i d e n t i f i e d  s e p a r a t e l y  t o  a l low e v a l u a t i o n  of t h e  impacts i n  t h e  event 
t h a t  t he  s i t e  v a l i d a t i o n  a c t i v i t i e s  were conducted hu t  f u l l  f a c i l i t y  
cons t ruc t i on  d i d  not go forward. 

1.2 HISTORY OF MANAGEMENT PROGRAMS LEADING TO COMSIDFRATION OF THE 
LOS MEDANOS SI-r~ 

1.2.1 E a r l y  H i s t o r v  of Waste-Manaqement Proarams 

I n  1957, a  committee o f  t h e  N a t i o n a l  Academy n f  Sciences (F?AS/YRC, 1357) 
conc l  uded t h a t  " t h e  most promi s i n g  method o f  d isposa l  of h igh-  l e v e l  waste 
at  t he  present  t ime seerns t o  he i'l s a l t  & D O S ~  ts."  



S a l t  was recommended f o r  f u r t h e r  s tudy  because o f  i t s  thermal and 
phys ica l  p roper t ies .  The ex is tence o f  s a l t  f o r  hundreds o f  m i l  l i o n s  o f  
years has demonstrated i t s  i s01  a t i  on f rom groundwater and the  geologic 
s t a b i  1  i t y  of i t s  environs. Consequently, research was conducted f o r  
severa l  years (1957 t o  1961) on r a d i o a c t i v e  ,waste d isposal  i n  s a l t .  

S tud ies  i n d i c a t e d  t h a t  t h e  Permi an basin, which inc ludes  t h e  Delaware 
b a s i n  i n  eastern New Mexico and l a r g e  areas i n  Kansas, west Texas, and 
Oklahoma, might  be s u i t a b l e  f o r  t he  disposal o f  r a d i o a c t i v e  waste. From 
1963 t o  1967, s tud ies  were conducted i n  a  s a l t  mine a t  Lyons, Kansas 
( P r o j e c t  S a l t  Vau l t )  t o  eva lua te  t he  e f f ec t s  o f  r a d i o a c t i v e  waste and 
h i g h  temperatures up00 Permian bas in  sa l t s .  I n  1970, t h e  Lyons s i t e  was 
c o n d i t i o n a l l y  endorsed as a l o c a t i o n  fo r  a  nuclear  waste r e p o s i t o r y  and 
i n  1971 a  conceptual design f o r  t he  r e p o s i t o r y  accomrnodati ng both 
h igh - l eve l  and TRU waste was completed. I n  1972, however, t h e  s i t e  was 
abandoned m a i n l y  because water used i n  nearby m in ing  cou ld  no t  be t raced 
and because the re  could be no assurance i n  t h a t  area t h s t  a11 o l d  d r i l l  
ho les cou ld  be found and sealed. The r e j e c t i o n  o f  the Lyons s i t e  l e d  the  
U. S. Atomic Energy Commission (AEC) t o  seek s i t s s  elsewhere. 

1.2.2 The S i te -Se lec t i on  Process 

The s i  t e - se l  e c t i  on process as appl i ed t o  t he  WIPP p r o j e c t ,  has occurred 
i n  t h e  f o u r  stages shown i n  Table 1 .l. Each stage o f  t h e  process narrows 
the  acceptable choices more and more. Th is  f our-stage process has been 
used s ince 1972 i n  t h e  search f o r  acceptable s i t es .  

Table 1.1 S i t e  Se lec t i on  as a  Screening Process 

I S t  age Func t ion  A c t i o n  Decis ion 

1 General in fo rmat ion  Se lec t  disposal media; 
def  i'ne geographic r e g i  ons 
where they  occur; consider 
t h e i r  c h a r a c t e r i s t i c s  i n  
terms o f  t e n t a t i v e  s e l e c t i o n  
c r i t e r i a  

2  Regi onal s tudies 

3 S i  t e  s tud ies  

I d e n t i f y  p o t e n t i  a1 s tudy 
areas and app ly  s e l e c t i o n  
c r i t e r i a  

Conduct de ta i  1  ed f i e l d  
s tud ies  t o  cha rac te r i ze  
candidate s i  t e ( s ) ;  
determine d e t a i l  s  about 
how each s i t e  meets t h e  
s e l e c t i o n  c r i  t e r i  a; 
determine s i t e  f a c t o r s  
which are less  than i d e a l  

Select  one ( o r  
more) regions 
f o r  f u r t h e r  
study 

Select  most prom- 
i s i n g  s tudy areas 
and candidate s i t e s  
f o r  f u r t h e r  s tudy 

Proceed t o  step 4 
o r  r e j e c t  s i t e s  and 
se lec t  a1 t e r n a t i  ve 
candidate s i t e  o r  
s i t e s  



4 S i t e  analyses Analyze s i t e - s p e c i f i c  
c h a r a c t e r i s t i c s  and 
environmental  impacts; 
determine r i s k s  o f  u s i n g  
each s i t e  

Accept o r  r e j e c t  
each s i t e  

1.2.3 H i s t o r y  o f  S i t e  S e l e c t i o n  f o r  t h e  WIPP 

Stage 1 o f  t h e  process 

The f i r s t  t ask  i n  stage 1 o f  the  s e l e c t i o n  process i s  t o  choose d isposal  
media. A  search f o r  r e p o s i t o r y  s i t e s  began i n  1973 d i r e c t e d  p r i m a r i l y  toward  
s i t e s  i n  s a l t ,  a l though sha le  and l imes tone  s i t e s  were a l s o  cons idered 
(ORNL, 1972). 

The s e l e c t i o n  c r i t e r i a  l i s t e d  i n  Table 1.2 (ORNL, 1973) were used i n  t he  
second task  o f  stage 1, e v a l u a t i n g  t h e  reg ions  where s a l t  occurs. 

Table 1.2 ORNL Stage 1 S i t e  S e l e c t i o n  C r i t e r i a  

C h a r a c t e r i s t i c s  Requirement 

Depth o f  sa l  t 1000 t o  2500 f e e t  

'Thickness o f  s a l t  A t  l e a s t  200 f e e t  

L a t e r a l  ex ten t  of s a l t  S u f f i c i e n t  t o  p r o t e c t  aga ins t  
d i s s o l u t i o n  

Tec ton ics  Low h i s t o r i c a l  se i sm ic i t y ,  no 
s a l  t-fl ow s t r u c t u r e s  nearby 

Hydro1 ogy M i  n imal groundwater 

M inera l  p o t e n t i  a1 Minimal 

E x i s t i n g  borehol  es M i  ni-nal number 

Popu la t ion  d e n s i t y  L  ow 

Land a v a i l a b i l i t y  Federa l  1  and p re fe r red  

A d d i t i o n a l  c r i  t e r i  a  added d u r i n g  t h e  1973 search i n c l  uded t h e  requirement t h a t  
t h e r e  be no deep boreholes w i t h i n  two m i l e s  o f  t h e  s i t e ,  and t h a t  t h e  
a v a i l a b l e  l and  area i n c l u d e  t h r e e  square m i l e s  and a  two-mile-wide bu f fe r  zone. 

Stage 2 o f  t h e  process 

From the  bedded-sal t reg ions  surveyed i n  stage 1, eas te rn  New Mexico was 
se lec ted  as t h e  area i n  t h e  U n i t e d  S ta tes  best  s a t i s f y i n g  t h e  s i t e - s e l e c t i o n  
gu ide l i nes .  Th is  area i s  w e l l  known g e o l o g i c a l l y ,  i t  has f l a t  s a l t  beds a t  
adequate depths, and l i t t l e  deep d r i l l i n g  f o r  o i l  and gas has occurred. 



Three l o c a t i o n s  i n  eastern New Mexico were examined i n  g rea ter  de ta i  1. Two of 
these areas were e l im ina ted  from t h e  se lec t i on  process and t h e  Carlsbad potash 
area w i t h i n  t h e  Delaware bas in  (Jones e t  a1 ., 1973) was considered most 
desi rable.  The eventual s i t e  se lec ted  f o r  f u r the r  study, on t h e  Eddy-Lea 
County l i n e  about 30 m i l e s  east  o f  Carlsbad, avoided deep d r i l l  holes 
pene t ra t i ng  t h e  s a l t .  

Stage 3 o f  t h e  process 

F i e l d  i n v e s t i g a t i o n s  conducted i n  1974 and 1975 were d i r e c t e d  a t  con f i rm ing  
e x i s t i n g  s i t e  in fo rmat ion .  However, these i n v e s t i g a t i o n s  found unexpected 
geo log ic  s t r u c t u r e s  due t o  t h e  nearness of the s i t e  t o  a fo rmat ion  c a l l e d  the  
Capi tan r e e f .  Consequently, t h a t  s i t e  was given up. 

I n  l a t e  1975, t h e  New Mexico p o r t i o n  of the  Delaware basin was reexamined 
us ing  t h e  f o l l o w i n g  c r i t e r i a  (Griswold, 1977): 

1. The s i t e  should be a t  l e a s t  s i x  m i l es  from the Capi tan ree f ,  a major 
a q u i f e r  i n  t h e  region.  

2. The r e p o s i t o r y  s i t e  and i t s  surrounding buffer zone should avo id  the  Known 
Potash D i s t r i c t  t o  avoid conf  1 i c t  w i t h  minera l  resources. 

3.  N o  p a r t  o f  the  c e n t r a l  area should be c loser  than one m i l e  t o  deep d r i l l  
holes pene t ra t i ng  t h e  evapo r i t e  s t r a t a  i n t o  under ly ing  rocks. 

4. Known o i l  and gas sources should be avoided t o  avo id  c o n f l i c t  w i t h  these 
resources. 

5. The s i t e  should be a t  l e a s t  one m i l e  from the nearest  s a l t  d i s s o l u t i o n  
f r o n t  . 

6. The s a l t  beds should be n e a r l y  f l a t .  

7. S a l t  o f  h igh p u r i t y  should be a v a i l a b l e  a t  depths between 1000 and 3000 
f e e t  . 

8. The use o f  S ta te  and p r i v a t e  l and  should be minimized. 

These s e l e c t i o n  c r i t e r i a  were app l i ed  t o  e i g h t  s i t e s  and a11 but  one were 
e l iminated.  I n tens i ve  s tud ies  have been conducted a t  the  remain ing one, t h e  
Los Medanos s i t e ,  s ince 1975. 

Stage 4 o f  t h e  process 

Work s a t i s f y i n g  the  stage 4 requirements o f  the s i t e  s e l e c t i o n  process f o r  the  
Los Medanos s i t e  f o r  t h e  WIPP p r o j e c t  inc lude t h e  Geological  Cha rac te r i za t i on  
Repor t  (Powers e t  al., 1978), t h e  Safe ty  Ana lys is  Report  (DOE, 1980b) and the  
F i n a l  Environmental Impact Statement (DOE, 1980a). These repo r t s  p rov ide  
d e t a i l  ecl s a f e t y  and environmental  analyses. Resul ts  of these s tud ies  i n d i c a t e  
t h a t  t h e  Los Medanos s i t e  may be a s u i t a b l e  l o c a t i o n  fo r  accompl ishing t h e  
WIPP mission. 



1.2.4 The Cont inu ing  S i t e -Cha rac te r i za t i on  Program 

Along w i t h  t h e  i n v e s t i g a t i o n s  i n  t h e  3 e l  aware basin,  t h e  DOE i s  c o n t i n u i n g  i t s  
s i  t e - c h a r a c t e r i z a t i  on program f o r  mined r e p o s i t o r i e s  f o r  t he  d isposal  of 
comnerci a l l y  generated h i gh - l eve l  waste, as p a r t  o f  t h e  Na t i ona l  Waste 
Terminal  Storage (NWTS) program. Ne i ther  t he  NIPP p r o j e c t  nor the  Los Medanos 
s i t e  a re  i n c l  uded as p a r t  of t h e  NWTS program, a1 though if not developed f o r  
t he  WIPP p r o j e c t ,  t he  Los Medanos s i t e  would he a v a i l  ab le  f o r  f u r t h e r  
cons i  d e r a t i  on as a h i  gh- 1 eve1 waste repos i t o r y .  

The NWTS program i s ,  however, p r o v i d i n g  i nf ormat i  on on p o t e n t i  a1 a1 t e r n a t i  ves 
t o  t h e  WIPP. The NWTS program has i d e n t i f i e d  severa l  l o c a t i o n s  o f  i n t e r e s t  
f o r  r e p o s i t o r i e s  other  than t he  Los Medanos s i t e .  Host rocks be ing  s t u d i e d  
a re  s a l t ,  c r y s t a l l i n e  rocks  ( b a s a l t  and g r a n i t e ) ,  a rg i l l a ceous  rocks (sha le ) ,  
and t u f f .  No problems have heen i d e n t i f i e d  which would c l e a r l y  preclude t he  
use o f  these media f o r  a r e p o s i t o r y .  Al though t h e  WIPP s i t e  i s  t h e  o n l y  s i t e  
t o  have reached an advanced s tage  o f  cha rac te r i za t i on ,  t he  NWTS program w i l l  
e v e n t u a l l y  t ake  o ther  s i t e s  t o  a s i m i l a r  stage. 

1.3 DEFENSE WASTE TO BE DISPOSED OF OR STUDIED 

1.3.1 Waste Sources and Volumes 

The U.S. defense program has a l ready  generated 1 arge q u a n t i t i e s  o f  
contact -handled t r ansu ran i c  (TRU) waste, which requ i res  no sh ie l d i ng ,  and 
remo te l y  handl eel TRU waste, which r e q u i r e s  s h i e l d i n g  t o  p r o t e c t  workers who 
handl e it. TRU waste r e s u l  t s  f rom almost every  i n d u s t r i  a1 process i nvol  v i  ng 
t r a n s u r a n i c  ma te r i a l s ,  b u t  m a i n l y  from the  making of p lu ton ium used i n  nuc lear  
weapons. 

The major  producers o f  defense TRU waste have been t he  Rocky F l a t s  P lan t  near 
Denver, t h e  Hanford f a c i l i t i e s  near Richland, Washington, and t h e  Los Alamos 
S c i e n t i f i c  l a b o r a t o r y  i n  n o r t h e r n  New Mexico. Most o f  the r e a d i l y  r e t r i e v a b l e  
waste has been s to red  a t  t h e  Idaho  N a t i o n a l  Eng ineer ing  Labora to ry  and a t  
Hanf ord. 

A t  the  end o f  1977, t h e  accumul a ted vo l  m e  of defense TRU waste amounted t o  11 
m i l l i o n  cub ic  f e e t  o f  m a t e r i a l .  On ly  1.6 m i l l i o n  cub i c  f e e t  i s  r e a d i l y  
r e t r i e v a b l e .  By the  end o f  1986, t h i s  volume i s  expected t o  be 13 m i l l i o n  
c u b i c  f e e t ,  i n c l u d i n g  7.7 m i l l i o n  cub i c  f e e t  r e t r i e v a b l y  stored. About 30,000 
c u b i c  f e e t  o f  remote ly  handled TRU waste f rom defense programs i s  now i n  
storage. T h i s  volune i s  expected t o  grow t o  about 89,000 cub i c  f e e t  by 1986. 
The au thor ized  WIPP f a c i l i t y  would be f o r  t he  demonstrat ion d isposa l  of a l l  of 
t h e  r e a d i l y  r e t r i e v a b l e  waste expected t o  be s t o r e d  a t  t h e  INEL through 1990 
p l u s  a l l  TRU waste produced by a1 1 U.S. defense f a c i l  i ti es between 1990 and 
2003. 

An exper imental  program designed t o  s tudy  t he  behavior  o f  h i qh - l eve l  waste 
(HLW) i n  a r e p o s i t m y  would a1 so be i nc l uded  i n  t h e  au thor i zed  WIPP f a c i l i t y .  
The source o f  the h i gh - l eve l  waste t o  be used i n  t h i s  exper imental  program i s  
not  y e t  defined. By t h e  1 a te  1980's, s o l i d  defense HLW may be a v a i l a b l e  f r om 
the  Savannah R i v e r  P l a n t  near Aiken, 5outh Caro l ina .  HLW used i n  t he  
exper imenta l  program would produce h i g h  l e v e l s  o f  heat and r a d i a t i o n .  To 



speed up waste/sal t  i n te rac t i ons ,  some of the waste would be put  i n  place 
w i thout  a surrounding conta iner ,  and some would be ground i n t o  small p a r t i c l e s  
before  being emplaced. About 150 cubic feet  of so l  i d i f i e d  HLW would be 
requ i red  f o r  these research and development a c t i v i t i e s .  A1 1 o f  the  HLW used 
f o r  experiments would be r e t r i e v e d  from the WIPP a f te r  completion o f  t he  
research program. Any m a t e r i a l  contaminated dur ing  experiments would a lso be 
removed f o r  disposal.  

Waste Forms 

TRU waste e x i s t s  i n  a wide v a r i e t y  o f  physical  forms, ranging from unprocessed 
general t r a s h  (e.g. ! absorbent papers, p r o t e c t i v e  c lo th ing ,  p las t i cs ,  rubber, 
and wood) t o  decomn~ssioned t o o l s  and glove boxes. C r i t e r i a  have been 
developed which would govern t h e  acceptance o f  TRU waste a t  t h e  reposi tory;  
these c r i t e r i a  c o n s t i t u t e  a d e t a i l e d  desc r ip t i on  of t he  c h a r a c t e r i s t i c s  o f  t he  
waste. Features o f  waste c o n t r o l l e d  by t h e  Waste Acceptance C r i t e r i a  (WAC) 
inc lude the  combus t ib i l i t y ,  l i q u i d  content, gas generat ing ~ o t e n t i a l ,  degree 
o f  i m n o b i l i z a t i o n  and explosiveness of t he  waste. The design l i f e  and 
s t r u c t u r e  o f  the  waste conta iners i nc lud inq  weight, s t ruc ture ,  dimensions, 
maximum r a d i a t i o n  s u r f  ace-dose ra te ,  and thermal power are a1 so mandated. 





2.0 ALTERNATIVES AND THEIR ENVIRONMENTAL IMPACTS 

T h i s  chapter  discusses t h e  development o f  the  a l t e r n a t i v e s  evaluated i n  
t h e  WIPP Environmental  Impact Statement. The environmental  impacts of 
these a l t e r n a t i v e s  a re  eva lua ted  and compared. 

ALTERNATIVES FOR THE WIPP MISSION 

2.1 .1  A l t e r n a t i v e s  f o r  TRU Waste Disposal  

Three a1 t e r n a t  i v e s  may be cons idered f o r  t he  TRU-waste-disposal ~ o r t  i o n  
o f  t h e  WIPP miss ion.  They are:  (1) no ac t ion ;  ( 2 )  a  WIPP i n  southeastern 
New Mexico; and ( 3 )  de lay.  Delay cou ld  be de lay  i n  b u i l d i n g  a t  t he  Los 
Medanos s i t e ,  de lay  f o r  t h e  sake of cons ide r i ng  a d d i t i o n a l  poss ib l e  
s i t e s ,  o r  de lay  t o  e l i m i n a t e  t he  need f o r  a  separate TRU waste r e p o s i t o r y  
by  a l l ow ing  t h i s  waste t o  be disposed of i n  a  h i gh - l eve l  waste !HLW) 
r e p o s i t o r y .  Delay cou ld  a l s o  be f o r  va r ious  pe r i ods  o f  t ime. 

The "no ac t i on "  a l t e r n a t i v e  f o r  TRU-waste d isposa l  means r e t e n t i o n  a t  t h e  
Idaho Na t i ona l  Engineer ing Labora to ry  (INEL) o f  t h e  read i  1.v r e t r i e v a b l e  
TRU waste expected t o  be t h e r e  through 1990. T h i s  waste cou ld  be he ld  i n  
i t s  p resen t  s torage o r  p laced i n  improved s toraqe a t  t he  INEL f o r  an 
inde te rmina te  p e r i o d  of t ime. The p o s s i b i l i t y  o f  qeo log ic  s toraqe a t  t h e  
INEL has a l so  been considered. However, t h i s  approach i s  t e c h n i c a l l y  
u n s u i t a b l e  f o r  t he  f o l l o w i n g  reasons: 

a There i s  no s u i t a b l e  geo log ic  environment a t  t he  INEL. The INEL 
i s  on t h e  Snake R i ve r  P l a i n  and i s  u n d e r l a i n  by t he  very  
impor tant  Snake R i ve r  a q u i f e r .  

a The o n l y  p a r t  of t h e  INEL n o t  loca ted  over the  a q u i f e r  i s  n o t  
cons idered a p romis ing  s i t e ,  because o f  unknown hydro log ic  
c h a r a c t e r i s t i c s .  E x i s t i n g  mines i n  t h i s  area are t r oub led  by 
groundwater and hyd ro log i c  connect ions w i t h  the  aqui fer  are 
suspected. 

Accord ing ly ,  t he  long- term management o f  t h i s  waste requ i res  o f f s i t e  
d isposa l .  

2.1.2 A l t e r n a t i v e s  f o r  Research-and-Development Stud ies 

Four a l t e r n a t i v e s  migh t  be cons idered f o r  the  research-and-development 
(R&D) p o r t i o n  o f  t h e  WIPP miss ion :  ( 1 )  no a c t i o n  ( i .e . ,  r e l i a n c e  on 
l a b o r a t o r y  s tud ies  alone);  ( 2 )  a  f a c i  l i t y  devoted s o l e l y  t o  R&D; (3).  an 
R&D f a c i l i t y  i n  the  WIPP; and ( 4 )  an R&D f a c i l i t y  i n  the f i r s t  a v a i l a b l e  
h i gh - l eve l  waste r e p o s i t o r y .  

I n  o rder  t o  advance knowledge about r a d i o a c t i v e  waste d isposal ,  i t  i s  
necessary t o  conduct f u l l - s c a l e  exper iments w i t h  wastes i n  an ac tua l  
f a c i l i t y .  Continued 1aborator.y exper iments are n o t  be l ieved  t o  be a 
u s e f u l  research and development a l t e r n a t i v e .  



The development of a  s tand-a lone f u l l - s c a l e  exper imenta l  f a c i l i t y  would 
g r e a t l y  advance t h e  s t a t e - o f - t h e - a r t  of f u t u r e  waste d isposa l .  However, 
a  pure R&D f a c i l i t y ,  un less i t  were loca ted  a t  a  Doss ih le  f u t u r e  
r e p o s i t o r y  s i t e ,  would r a i s e  ques t ions  about t h e  a p p l i c a b i l i t y  o f  i t s  
r e s u l t s  t o  a  s p e c i f i c  s i t e .  The va lue  o f  t h e  exper iments alone would 
have t o  be t raded  aga ins t  t h e  h i g h  c o s t s  o f  b u i l d i n g s ,  sha f t s ,  and 
underground openings. 

An R&D f a c i l i t y  a t  t he  Los Medanos s i t e  would have t h e  same u n c e r t a i n t y  
r e l a t i v e  t o  t h e  t r a n s f e r a b i l i t y  o f  exper imenta l  r e s u l t s ;  on t h e  o t h e r  
hand, i t s  r e s u l t s  would be q u i t e  h e l p f u l  i n  f u t u r e  p lanning.  The c o s t  of 
c o l o c a t i n g  an R&D f a c i l i t y  as p a r t  o f  t h e  WIPP would represen t  o n l y  a  
smal l  f r a c t i o n  of i t s  t o t a l  c o s t  w i t h o u t  an R&D f a c i l i t v .  

The a l t e r n a t i v e  o f  i n c l u d i n g  an R&D f a c i 1 i t . v  i n  t h e  f i r s t  a v a i l a b l e  
h i g h - l e v e l  waste r e p o s i t o r y  i s  n o t  i n  c o n f l i c t  w i t h  t h e  o the r  a c t i o n  
a l t e r n a t i v e s .  Indeed, t h e  arguments f a r  i n c l u d i n g  one i n  t h e  WIPP a l s o  
apply,  w i t h  some changes, t o  an R&D f a c i l i t y  i n  t he  f i r s t  h i e h - l e v e l  
waste r e p o s i t o r y .  

2.2 ALTERNATIVE DISPOSAL METHODS 

F i v e  cand ida te  methods f o r  t h e  d i sposa l  o f  TRU waste have been 
considered: d i sposa l  i n  c o n v e n t i o n a l l y  mined geo loq ic  r e p o s i t o r i e s ,  
emplacement i n  deep ocean sediments, emplacement i n  ver.y deep d r i l l  
holes,  t ransmuta t ion ,  and e j e c t  i o n  i n t o  space. Except f o r  geo loq ic  
d isposa l ,  none o f  these methods has been shown t o  be t e c h n i c a l l y  o r  
economical1,y f e a s i b l e ,  and severa l  yea rs  of research w i l l  be needed 
be fo re  any demonst ra t ion o f  t h e i r  f e a s i b i l i t y  can beqin .  

2.2.1 Convent ional  Geolog ic  R e p o s i t o r i e s  

Mined by  conven t iona l  technique5, a  qeo log ic  r e p o s i t o r i  would be loca ted  
deep underground i n  an environment judged s u i t a b l e  f o r  t h e  lonq- term 
i s o l a t i o n  o f  waste from man's environment.  The s ~ ~ c c e s s f u l  outcome of a  
mined r ' epos i t o r y  w i l l  be determined b.v t h e  . j o i n t  e f f e c t s  o f  t h e  r ea iona l  
environment, f u t u r e  human a c t i v i t i e s ,  t h e  ~ h v s i c a l  and chemical  
p r o p e r t i e s  o f  t he  chosen hos t  rock ,  t h e  p h ~ s i c a l  and chemical fo rm o f  t h e  
waste, and t h e  eng ineer ing  aspects  o f  t h e  r e ~ n s i t o r y .  

2.2.2 Other Disposal  Methods 

Four a l t e r n a t e  d i sposa l  methods t o  geo log ic  d i s ~ o s a l  a re  descr ibed  below: 

Emplacement i n  deep ocean sediments - I s o l a t i o n  i n  d e e ~  seabeds 
would i n v o l v e  imp lan t  i n q  waste c a ~ i s t e r s  i n t o  deep ocean 
sediments h.v f r e e - f a l l  ~ e n e t r a t i o n  o r  o the r  techniques. 
Sediments can be found which are t h i c k ,  ~ l n i f o r m ,  and s tab le ,  
which +ave accumr.llate3 over  m i l l i o n s  of vears ,  and which are i n  
the  process o f  hecominq sedimentarv r ~ c k s .  There are 
engineer inq,  s a f e t y - r e l a t e d ,  env i ronmenta l ,  and i n t e r n a t i o n a l  



p o l  i t i  ca l  u n c e r t a i  n t  i es about t h i s  d i  sposal met hod. However, 
t h e  DOE concluded t h a t  o n l y  t h e  1 i m i t e d  r e l e v a n t  s t a t e  o f  
knowledge and exper ience keeps t h i s  method from be ing  a t t r a c t i v e  
a t  t h i s  t ime (DOE, 197Q, p. 1-35). 

Emplacement i n v e r y d e e ~ d r i l l  h o l e s -  W a s t e c a n i s t e r s  w o u l d b e  
emplaced i n  a  ve ry  deep ( a t  l e a s t  25,000 f e e t )  d r i l l  hole. T h i s  
dispos a1 concept would r e q u i r e  techno1 og i ca l  Q v e l  opnents no t  
c u r r e n t l y  a v a i l a b l e ,  bu t  i t  i s  b e l i e v e d  t h i s  method i s  p o s s i b l e  
by t h e  ex tens ion  o f  e x i s t i n g  technology.  T h i s  method may 
compromise t h e  i n t e g r i t y  of t h e  d isposal  medium and r e t r i e v a l  of 
waste may be imposs ib le  us ing  t h i s  method. 

Transmutat ion - The t ransmuta t ion  of long-1 i ved r a d i o n u c l  ides  
i n t o  s h o r t - l i v e d  o r  s t a b l e  ones cou ld  p robab ly  he c a r r i e d  ou t  i n  
a  nuc lea r  r eac to r .  Spent-f ue l  reprocess ing  and p l  u t o n i  m 
r e c y c l  i ng a r e  necessary components of a  t r ansmu ta t i on  scheme. 
The f i s s i o n  products  from t h e  t ransmuta t ion ,  t oqe the r  w i t h  those 
r e s u l t i n g  f r o m  power generat ion,  would have t o  be separated and 
disposed o f  by sane other ,  presumably geoloq ic ,  method. 
Geo log ic  d i sposa l  would, there f  ore, s t i l l  be necessary bu t  t h e  
t ime over  which i s01  a t i o n  of t h e  wastes must be ensured would be 
shortened. Transmutat i  on i s  no t  consi  dered a workabl e  
a l t e r n a t i v e  d isposal  method f o r  TRU waste hecause t h e  h i g h  
volume o f  TRU waste and t h e  r e l a t i v e l y  low r a d i o a c t i v i t y  of t h i s  
waste makes t h e  process unnecessary. Transmutat ion mi ght , 
however, be a promis ing a1 t e r n a t i  ve f o r  1  ong-term d isposa l  of 
h i gh - l eve l  waste. 

E j e c t i o n  i n t o  space - T h i s  process c a l l s  f o r  a  space s h u t t l e  t o  
l a u n c h  waste i n t o  e a r t h  o r b i t .  The waste packaqe would then  he 
docked and assembled w i t h  an unmanned o r h i  t a l  t r a n s f e r  v e h i c l e  
and be e j e c t e d  by i t  i n t o  an app rop r i a te  s o l a r  o r b i t .  Wh i le  
t h e r e  appears t o  be no fundamental s c i e n t i f i c  problem w i t h  space 
d isposal ,  numerous t echn i ca l  and sa fe ty  quest ions remain 
unresolved. For  example, waste c a n i s t e r s  must he desigved t o  
w i t hs tand  t h e  impact o f  a  was te -car ry ing  m i s s i l e  c rash ing  t o  t h e  
ground a f t e r  a  f aul t y  1 aunch. Th i s  possi  b i  1  i ty ,  combi ned w i t h  
t h e  h igh  vo l  m e  and r e 1  a t i v e l y  low r a d i o a c t i v i t y  o f  TRU waste, 
makes e j e c t i o n  i n t o  space an i m p r a c t i c a l  a1 t e r n a t i  ve f o r  t he  
WIPP p r o j e c t .  

2.3 GEOLOGIC DISPOSAL ALTERNATIVES 

Three general  c l  asses o f  candidate aeol og i c  media f o r  convent ional  l y  
mined r e p o s i t o r i e s  are be ing  cot is i  dered f o r  t h e  d isposal  o f  r a d i o a c t i v e  
wastes: 

S a l t  i n  bedded, a n t i c l i n a l ,  anddome fo rma t i ons  

Igneous a n d v o l c a n i c r o c k s  (g ran i t e ,  basa l t ,  a n d t u f f )  



e Arg i  11 aceous rocks (shale)  

.The important c h a r a c t e r s i t i c  o f  a  geologic  medium i s  t he  long-term 
environmental impact o f  a  r e p o s i t o r y  b u i l t  i n  i t. The shor t - term impacts 
( i  .e., those r e l a t e d  t o  cons t ruc t ion ,  operat ion, and t ranspor ta t i on )  are 
fundamental ly t he  same regardless o f  the  medium. 

2.3.1 S a l t  - 
Rock s a l t  has received most o f  the a t t e n t i o n  i n  waste-disposal s tudies 
over t he  pas t  two decades. The o r i g i n a l  r e p o r t  o f  a  committee 
es tab l ished by the  Nat iona l  Academy o f  Sciences (NAS/NRC, 1957) 
recommended t h a t  s a l t  be evaluated as a  d isposal  medium because o f  i t s  
thermal and phys ica l  p r o p e r t i e s  and because the  ex is tence o f  a  s a l t  
format ion f o r  hundreds o f  m i  11 ions o f  years has demonstrated i t s  
s t a b i l i t y  and i s o l a t i o n  f rom groundwater. 

Extensive s a l t  min ing i n  many l oca t i ons  around the  Uni ted States and 
abroad has resu l ted  i n  a  we1 1-developed sa l  t -min ing  technology 
(DIAppolonia Consul t ing Engineers, Inc., 1976). One p a r t i c u l a r  advantage 
associated w i t h  s a l t  min ing i s  t ha t ,  a f t e r  sha f t  cons t ruc t ion ,  explos ives 
are no t  'needed. Continuous-mining machines can be used t o  cons t ruc t  t he  
d isposal  rooms and avoid shock-produced cracks. 

'The des i rab le  i n t r i n s i c  p rope r t i es  o f  t he  s a l t  inc lude a  un i fo rm ly  low 
permeab i l i t y ,  a  h igh  thermal c o n d u c t i v i t y  ( t h i s  c r i t e r i o n  i s  more 
important f o r  heat-generat ing waste than f o r  TRU waste) and a  p l a s t i c i t y  
which enables f r a c t u r e s  t o  heal themselves a t  f e a s i b l e  r e p o s i t o r y  
depths. However, l i k e  every o ther  medium considered f o r  disposal,  s a l t  
presents some problems. These problems have been reviewed (OSTP, 1978; 
Hebel , e t  a1 . , 1978) t o  i d e n t i f y  several spec i f i c  considerat ions which 
should be appl ied i n  l o c a t i n g  and eva lua t i ng  r e p o s i t o r y  s i t e s  i n  s a l t .  

S a l t  i s  the  bes t  understood o f  a l l  candidate geologic  media w i t h  respect 
t o  i t s  poss ib le  use as a  waste r e p o s i t o r y  medium. The I R G  has concluded 
(IRG Subgroup, 1978,) t h a t  " w i t h  appropr iate s e l e c t i o n  o f  a  s i t e  and 
appropr iate hydrogeology and conservat ive engineering, s a l t  could be an 
appropr iate r e p o s i t o r y  medium." 

2.3.2 Other Media 

Basal t ,  g ran i te ,  and o the r  c r y s t a l l i n e  igneous and vo lcan ic  rocks have 
been considered as geologic  media fo r  a  repos i to ry .  C r y s t a l l i n e  rocks 
are a t t r a c t i v e  because o f  t h e i r  s t rength  and s t r u c t u r a l  s t a b i l i t y .  The 
l i t t l e  water they con ta in  l i e s  l a r g e l y  i n  f rac tures .  Because o f  these 
favorab le  na tu ra l  cond i t ions ,  i t  has Seen est imated t h a t  t he  waste 
conta iners s tored i n  a  c r y s t a l  1  ine-rock r e p o s i t o r y  could main ta in  t h e i r  
i n t e g r i t y  over hundreds o f  years. The design and the  opera t ing  
procedures f o r  a  c r y s t a l l i n e - r o c k  r e p o s i t o r y  would be s i m i l a r  t o  those 
used i n  a  s a l t  r epos i to ry ,  except d r i l l - a n d - b l a s t  mining, r a t h e r  than 
continuous miners, may be necessary. 



T u f f ,  a  rock produced by  volcanoes, has a l so  been cons idered as a 
geo log ic  medium f o r  a  r e p o s i t o r y .  The r e p o s i t o r y  design concept i s  t o  
l o c a t e  t he  r e p o s i t o r y  i n  a  body o f  t u f f  o f  h igh  dens i ty ,  low p o r o s i t y  and 
water content ,  and hav ing t h e  capac i t y  t o  w i ths tand  h i g h  temperatures 
generated by  t h e  waste. Surrounding t h i s  rock  would be another t ype  of 
t u f f  w i t h  1  ow dens i ty ,  h i g h  po ros i t y ,  v e r y  low i n t e r s t i t i a l  permeab i l i t y ,  
and ve ry  favorab le  s o r p t i v e  p r o p e r t i e s  f o r  rad ionuc l ides .  The 
combinat ion o f  these  two types o f  t u f f  i s  be l i eved  t o  produce a f a v o r a b l e  
media f o r  waste d isposa l .  

Shale and r e l a t e d  rock  types have a number o f  q u a l i t i e s  t h a t  cou ld  make 
them a t t r a c t i v e  as media f o r  t h e  i s o l a t i o n  o f  r a d i o a c t i v e  wastes. These 
p r o p e r t i e s  i n c l u d e  low permeabil i ty, p l a s t i c i t y ,  good s o r p t i  ve 
c h a r a c t e r i s t i c s ,  and low s o l u b i l i t y  i n  water. These rock  types are 
abundant i n  t h i c k  masses throughout  t h e  midwestern and western Un i ted  
States.  

2.4 INFLllENCE OF THE NWTS PROGRAM 

No method o t h e r  than  emplacement i n  a  mined geo log ic  r e p o s i t o r y  i s  
f e a s i b l e  a t  present  f o r  t h e  d isposa l  o f  TRU waste. The Nat iona l  Waste 
Terminal  Storage (NWTS) program i s  i n v e s t i g a t i n g  o the r  host  media, and 
p o t e n t i a l  r e p o s i t o r y  s i t e s  w i  11 be i d e n t i f i e d  s t a r t i n g  i n  1985. A1 though 
these s i t e s  a re  be ing  sought f o r  t h e  d isposa l  o f  comnercial  h i gh - l eve l  
waste (HLW), t h e y  may a l s o  be s u i t a b l e  f o r  t h e  d isposa l  o f  TRU waste. 

The P r e s i d e n t i a l  program recomnends a system o f  r e p o s i t o r i e s  i n  a  wide 
v a r i e t y  o f  geo log ic  environments. I n  t h e  next  5 years, t h e  NWTS program 
i s  expected t o  c h a r a c t e r i z e  severa l  s i t e s  and then recomnend one s i t e  f o r  
HLW disposal .  The ear  l i e s t  p o s s i b l e  dates f o r  complet ing t h e  requ i red  
s tud ies  and env i romenta l  documentation needed t o  cons ider  a  poss ib l e  s i t e  
f u r t h e r  are as f o l l o w s :  

Geologic medium and l o c a t i o n  Date 

Bedded s a l t  ( o t h e r  than Los Medanos) 1985 
Dome s a l t  (Gu l f  i n t e r i o r  r eg ion )  1983 
Basal t (ii anf ord)  1984 
Nevada Test  S i t e  1985 
Other hard rock  s i t e s  1985 

Each o f  these s i t e s  w i l l  have been taken through the  NWTS s i t e  
e x p l o r a t i o n  and c h a r a c t e r i z a t i o n  phase. 'Thus, a  decision-maker i n  l a t e  
1985, f o r  example, cou ld  p robab ly  cons ider  severa l  s i  Zes i n  t h e  s e l e c t i o n  
process. 

2.5 FORMllLATION OF ALTERNATIVES 

The two p a r t s  o f  the WIPP miss ion--demonstrat ion o f  t h e  d isposa l  o f  TRU 
waste and R&D s tud ies  f o r  h i  gh-1 eve1 waste--are complementary. However, 
a  TRU waste r e p o s i t o r y  cou ld  be b u i l t  w i t h  o r  w i t h o u t  a c a p a b i l i t y  f o r  
R&D s tud ies  a t  ve ry  l i t t l e  d i f f e r e n c e  i n  e f f o r t  and cost .  A stand-alone 



R&D f a c i l i t y  would i t s e l f  be a major undertaking. Stand-alone R&D 
f a c i l i t i e s  i n  several media, i n c l u d i n g  s a l t ,  are be ing  considered i n  t he  
NWTS program. For those reasons a stand-alone R&D f a c i l i t y  f o r  defense 
waste o n l y  i s  no t  inc luded among the  a l t e r n a t i v e s  discussed here f o r  t h e  
WIPP miss ion.  A l l  the  remain ing a l t e r n a t i v e s  discussed i n  t h i s  document 
assume t h a t  an R&D f a c i l i t y  i s  t o  be b u i l t  i n  whatever r e p o s i t o r y  
a1 t e r n a t i  ve i s  chosen. 

Thus, t he re  are two choices l e f t ,  each w i t h  several  poss ib le  t ime 
scales: TRU waste can be disposed of i n  a r e p o s i t o r y  dedicated t o  TRU 
waste alone o r  i t  can be p u t  i n t o  a r e p o s i t o r y  t h a t  i s  p r i m a r i l y  a 
r e p o s i t o r y  f o r  h igh - leve l  waste (h igh- leve l  waste, being heat-producing , 
i s  more d i f f i c u l t  t o  analyze and accomodate i n  design) .  The remaining 
a1 t e r n a t i  ves, therefore,  a re  t h e  f o l  lowing: 

0 A l t e r n a t i v e  2, t he  author ized a l t e r n a t i v e .  A r e p o s i t o r y  f o r  t h e  
demonstration o f  t he  d isposal  o f  TRU waste and i n c l u d i n g  an R&D 
f a c i l i t y  f o r  h igh - leve l  waste i s  b u i l t  now a t  the  one p resen t l y  
a v a i l a b l e  s i t e ,  t h e  Los Medanos s i t e  i n  southeastern New Mexico. 

0 A l t e r n a t i v e  3, t h e  p re fe r red  a l t e r n a t i v e .  TRU waste i s  disposed 
o f  i n  t he  f i r s t  a v a i l a b l e  HLW repos i to ry .  T h i s  r e p o s i t o r y  i s  
planned t o  be i n  opera t ion  i n  the  1997 t o  2006 t ime per iod.  ' The 
Los Medanos s i t e  would be considered f o r  a HLW repos i to ry .  New 
environmental impact statements would be requ i red  f o r  s i t e  
s e l e c t i o n  and r e p o s i t o r y  cons t ruc t ion .  

0 A l t e r n a t i v e  4. The dec is ion  on where t o  b u i l d  i s  delayed u n t i l  
a t  l e a s t  1984 when two o r  t h ree  s i t e s  i n  a d d i t i o n  t o  Los Medanos 
should be a v a i l a b l e  f o r  considerat ion.  

2.6 ENVIRONMENTAL IMPACTS OF ALTERNATIVES 

The environmental impact o f  each o f  the  a l t e r n a t i v e s  are summarized i n  
t h i s  sect ion.  The i n fo rma t ion  on a l t e r n a t i v e  2, t h e  re ference case f o r  
environmental comparisons, i s  expanded i n  Chapter 6 o f  t h i s  document. 
The costs and impacts o f  h igh - leve l  waste r e p o s i t o r i e s  requ i red  fo r  
a l t e r n a t i v e  3, are taken main ly  f rom the  d r a f t  generic environmental 
impact statement on the  management o f  commercial1.y generated h igh- leve l  
waste (DOE, 1979). A l t e r n a t i v e  3 i s  considered from two p o i n t s  o f  view: 
(1 )  t he  changes i n  impacts ( u s u a l l y  increases) associated w i t h  expanding 
the  h igh - leve l  waste r e p o s i t o r y  t o  inc lude TRU waste and (2)  t h e  changes 
i n  impacts (usua l l y  decreases) i n  having one r e p o s i t o r y  r a t h e r  than two. 

2.6.1 A l t e r n a t i v e  1: No Ac t i on  

TRU waste would be maintained a t  present  storage s i t e s  and no impacts 
f rom TRU waste d isposal  a t  the  Los Medanos s i t e  would occur. I n  t he  
shor t  term, the  r a d i o l o g i c a l  consequences o f  no a c t i o n  are smal l .  A t  
t he  Idaho Nat iona l  Engineering Laboratory exposures t o  i n d i v i d u a l s  o f  no 
more than 0.0000036 rem per  year  cou ld  be expected. However, i n  t h e  long 
term, some na tu ra l  events and human i n t r u s i o n  t h a t  might produce l a r g e  



exposures are probable.  The Labora to ry  i s  a t  t he  edge o f  t h e  Arco 
Volcanic  R i f t  Zone, which has been a c t i v e  as r e c e n t l y  as 10,500 years aqo 
and i s  l i k e l y  t o  be t h e  scene of vo l can i c  a c t i o n  i n  t h e  f u t u r e .  
F i f t y - y e a r  r a d i a t i o n  dose commitments t o  e x ~ o s e d  persons from these types 
o f  events  cou ld  be as l a r g e  as 90 rem t o  t h e  lung due t o  vo l can i c  l a v a  
f l o w  and 700 rem t o  t h e  lung  f o r  human i n t r u s i o n .  

A l t e r n a t i v e  2: The Author ized  WIPP P r o j e c t  

The WIPP f a c i l i t y  would be developed i n  two phases: ( 1 )  S i t e  and 
P r e l i m i n a r y  Design V a l i d a t i o n  (SPDV), i n  which two deep s h a f t s  and an 
underground exper imenta l  area were const ructed;  and ( 2 )  f u l l  cons t ruc t  i o n  
i n  which t h e  r e q u i r e d  su r f ace  and underground f a c i l i t i e s  and t h e  
rema in ing  s h a f t s  were b u i l t .  Th i s  i n i t i a l  phase i s  t e c h n i c a l l y  
compat ib le  w i t h  f u r t h e r  c h a r a c t e r i z a t i o n  o f  t h e  Los Medanos s i t e  f o r  a  
f a c i l i t y  under a l t e r n a t i v e s  3  and 4. 

The phys i ca l  impacts o f  t h e  SPDV proqram would be s i m i l a r  t o  those which 
accompany any smal l  m in i ng  p r o j e c t :  l o c a l l y  increased no ise  l eve l s ,  
l o c a l  degradat ion of a i r  q u a l i t y  from dust,  d is tu rbance  of vege ta t ion  and 
w i l d l i f e  h a b i t a t ,  and increased s o i l  eros ion.  None o f  these i m ~ a c t s  i s  
judged t o  be s i g n i f i c a n t .  Socioeconomic impacts o f  SPDV a c t i v i t i e s ,  
e i t h e r  b e n e f i c i a l  o r  adverse, would be minimal because o f  t h e  smal l  s i z e  
and s h o r t  d u r a t i o n  o f  s t a y  o f  t h e  SPDV workforce. No r a d i o a c t i v e  
m a t e r i a l s  would be used i n  t h e  SPDV program so t h e r e  would be no 
r a d i o l o g i c a l  consequences. 

The phys i ca l  impacts o f  deve lop inq  t h e  f u l l  WIPP f a c i l i t y  would i nc l ude  
t h e  removal o f  1072 acres of land from g raz ing  and t h e  d e n i a l  o f  access 
t o  some subsurface minera ls .  Some of t h i s  land (37 acres)  would be 
removed f r om g raz ing  f o r  a  v e r y  long t ime  because i t  would be s t e r i l i z e d  
by  t he  s a l t  s to red  on i t s  sur face.  The impor tan t  m inera l  reserve  i s  
l angbe in i t e ,  a  m ine ra l  used f o r  f e r t i l i z e r  where c h l o r i d e s  cannot be 
used; access t o  an es t imated  3 percen t  t o  10 percen t  o f  t h e  U.S. reserves 
o f  t h i s  m ine ra l  would be denied throuqhout  t h e  ope ra t i nq  l i f e  o f  t h e  
WIPP, and s t r i c t  c o n t r o l s  on i t s  removal would be enforced therea f te r .  
Al though l a n g b e i n i t e  i s  use fu l ,  i t i s  n o t  e s s e n t i a l  t o  a q r i c u l t u r e ;  
s i m i l a r  m ine ra l s  can be used i n  i t s  p lace.  

The au thor ized  WIPP r e p o s i t o r y  would c o s t  about 2500 m i l l i o n  (1979 
d o l l a r s )  t o  des ign and b u i l d  and $24 m i l l i o n  a  .year t o  operate.  Jobs 
c rea ted  d i r e c t l y  and i n d i r e c t l y  would peak a t  about 3100 d u r i n g  
c o n s t r u c t i o n  and drop t o  950 d u r i n g  opera t ion .  

T ranspo r ta t i on  acc iden ts  of extreme seve r i t y ,  though n o t  expected t o  
occur, were pos tu l a ted  t o  analyze t he  worst  p o s s i b l e  consequences o f  
t r a n s p o r t i n g  waste t o  t h e  WIPP. Such an acc iden t  pos tu l a ted  f o r  t h e  
t r a n s p o r t a t i o n  of t h e  exper imenta l  h i g h - l e v e l  waste cou ld  d e l i v e r  a  
50-year r a d i a t i o n  dose commitment t h a t  m iqh t  reach seven t imes t h e  dose 
d e l i v e r e d  by n a t u r a l  background r a d i a t i o n .  For a  pos tu l a ted  acc iden t  
d u r i n g  t h e  shipment of TRU waste, t h e  maximal ly  exposed i n d i v i d u a l  cou ld  
r e c e i v e  a  dose 3.4 t imes t h a t  f rom background sources. 



During operat ions, the most severe c r e d i b l e  accident would be an 
underground f i r e  i n  t he  contact-handled TRU waste area. The 50-year 
r a d i a t i o n  dose commitment received by the  maximal l y  exoosed i n d i v i d u a l  
would be about 0.0001 percent  o f  t he  dose from na tu ra l  background 
rad ia t i on ;  t h i s  dose would be de l i ve red  t o  the bone. 

A f t e r  t he  WIPP ceased opera t ion  and was closed, no release of r a d i o a c t i v e  
ma te r ia l  would be expected. Nevertheless, if someone were t o  d r i l l  
d i r e c t l y  i n t o  the  emplaced TRU waste 100 years l a t e r ,  the  geo log i s t  on 
the  d r i l l  crew could be exposed t o  a  whole-body dose of about 0.0015 
rem. This dose i s  about 1.5 percent  o f  the annual dose received from 
na tu ra l  background r a d i a t i o n .  Even i f  the worst imaqinable re lease i n t o  
groundwater d i d  occur, t he  consequences would be very small : the  
r a d i o a c t i v i t y  discharged i n t o  the  Pecos River  would d e l i v e r  an annual 
bone dose o f  on l y  0.00003 rem t o  the  person rece i v ing  the  h ighest  
exposure; t h i s  i s  0.03 percent  o f  the  dose received from na tu ra l  
background rad ia t i on .  

I n  t h i s  p re fer red  a l t e r n a t i v e ,  there  would be no separate defense waste 
d isposal  f a c i l i t y  f o r  TRU waste. The de1a.y inherent  i n  t h i s  a l t e r n a t i v e  
means t h a t  the TRU waste would remain longer i n  i t s  present storage; 
leaving i t  there  f o r  a  sho r t  t ime would e n t a i l  no s i g n i f i c a n t  
consequences, b a r r i n g  a  n a t u r a l  c a t a s t r o ~ h e .  Po ten t i a l  s i t es ,  i n  
add i t i on  t o  Los Medanos, t o  be considered inc lude s i t e s  i n  o ther  bedded 
s a l t ,  s a l t  domes, basa l t ,  g ran i te ,  shale, and t u f f .  This a l t e r n a t i v e  i s  
cons is ten t  w i t h  the  program proposed by the  President  and t h a t  described 
by the DOE i n  the Waste Confidence Rulemakinq of the  NRC (DOE, 1 9 8 0 ~ ) .  
The impacts f o r  a  HLW r e p o s i t o r y  i n  s a l t  o r  b a s a l t  are analyzed i n  the  
environmental impact statement. A HLW r e ~ o s i t o r y  i n  shale, grani te,  
t u f f ,  o r  other  medium would e n t a i l  d i f f e r e n t  impacts, which can be 
accurate ly  p red ic ted  on l y  a f t e r  f u r t h e r  study o f  these media and the  
i d e n t i f i c a t i o n  o f  s p e c i f i c  s i t es .  

Under a l t e r n a t i v e  3, the  Los Medanos s i t e  would become a  p o t e n t i a l  s i t e  
f o r  a  commerical r e p o s i t o r y  which would inc lude the  d isposal  o f  defense 
TRU waste. The Los Medanos s i t e  does no t  appear t o  be i n  c o n f l i c t  w i t h  
the  d r a f t  NWTS c r i t e r i a  f o r  q u a l i f y i n g  s i t e s  f o r  commercial HLW d i s ~ o s a l  
(ONWI, 1980). Moreover, a1 though the  ana1,yses of environmental i m ~ a c t s  
have focused on the  use o f  t he  s i t e  f o r  t he  WIPP mission, these 
evaluat ions have no t  developed any in fo rmat ion  which would e l im ina te  the  
Los Medanos s i t e  as a  p o t e n t i a l  s i t e  f o r  a  HLW f a c i l i t v .  

A s i t e  cha rac te r i za t i on  program, which ma.y o r  may no t  r e q u i r e  s ink ins  o f  
a  shaft  t o  the  repos i to ry  horizon, would he requ i red  before a  dec i s ion  
could be made on the s u i t a b i l i t y  o f  the Los Medanos s i t e  f o r  a commercial 
HLW repos i to ry .  I n  general, t he  s ink ing  o f  such a  sha f t  would have 
impacts s i m i l a r  t o  those associated w i t h  the  SPDV proqram described i n  
a l t e r n a t i v e  2. 



A t  the h igh - leve l  waste repos i to ry ,  the  land requ i red  may be increased by 
no t  more than 6 percent  w i t h  the  add i t i on  o f  TRU waste, b u t  combininq TRU 
and h igh - leve l  waste r e p o s i t o r i e s  would decrease o v e r a l l  land use b.v 
about 15 percent .  The q u a n t i t y  o f  mined rock would increase by 3  percent 
t o  7  percent  a t  the  h igh - leve l  waste s i t e  bu t  remain b a s i c a l l y  unchanged 
o v e r a l l  . 
By i n c l u d i n g  a  TRU waste repos i to ry ,  i h e  cons t ruc t i on  and opera t ing  cos ts  
a t  t he  h igh- leve l  waste s i t e  would be increased by 8 t o  25 percent and 15 
t o  30 percent,  respec t i ve l y ,  but  decreased i n  comparison t o  separate 
r e p o s i t o r i e s .  The number o f  workers a t  the  h igh - leve l  s i t e  would 
increase by 27 t o  35 percent, bu t  would decrease by 10 percent  i n  
comparison t o  separate r e p o s i t o r i e s .  

Transpor ta t ion  rou tes  would vary depending upon the  s i t e  se lected f o r  t he  
combined repos i to ry .  The consequences o f  i n d i v i d u a l  accidents would 
remain e s s e n t i a l l y  the  same. There i s  no reason t o  expect any change i n  
t h e  p r o b a b i l i t i e s  o f  opera t iona l  accidents. 

I n  the long term, the  an t i c i pa ted  re lease o f  r a d i o a c t i v i t y  f rom a l l  s i t e s  
i s  t h e  same: zero. Cred ib le  events o r  processes t h a t  might  impair  t he  
i n t e g r i t y  o f  the  r e p o s i t o r y  d i f f e r  w i t h  the  s i t e ,  and ana1,vses o f  the  
consequences o f  such breaches a t  s i t e s  o ther  than the  Los Medanos have 
n o t  genera l l y  been performed. However, any such a l t e r n a t i v e  s i t e  w i l l  be 
subjected t o  such analyses, and any s i t e  t h a t  appears t o  e n t a i l  
s i g n i f i c a n t  r i s k s  f rom long-term re leases w i l l  be e l im ina ted from f u r t h e r  
cons idera t ion .  

2.6.4 A l t e r n a t i v e  4: A Defense Waste F a c i l i t y  B u i l t  A f t e r  t he  
Considerat ion o f  S i t e s  i n  Add i t i on  t o  Los Medanos 

Th is  a l t e r n a t i v e  would b a s i c a l l y  be a l t e r n a t i v e  2  delayed. Durinq the  
delay, t he  TRU waste would remain i n  i t s  present storage, w i t h  no 
s i g n i f i c a n t  consequences. The q u a n t i t y  of defense TRU waste s to red a t  
t he  sur face would increase by about 10 percent per year. 

The phys ica l  impacts o f  t h i s  a l t e r n a t i v e  would be essen t i a l  1.v t he  same as 
those o f  a l t e r n a t i v e  2  w i t h  respect  t o  land use, resources used, 
e f f l u e n t s ,  and mined-rock d isposal .  If the repos i  t o r v  were constructed 
i n  t h e  Gu l f  i n t e r i o r  reg ion  o r  i n  t h e  basa l t  a t  Hanford, t h e  c o n f l i c t  
w i t h  minera l  resources p o t e n t i a l  1  y  would be reduced. However, t he  s a l t  
i n  domes i s  i n  i t s e l f  a  resource. 

Transpor ta t ion  rou tes  would be longer t o  a  salt-dome reoos i to ry ,  and t h i s  
would increase the  probabi 1  i ty  o f  t ranspor ta t i on  accidents; t he  reverse 
would be t r u e  o f  a  b a s a l t  repos i to ry .  The consequences of an accident  
and the  r a d i a t i o n  doses de l i ve red  t o  i n d i v i d u a l  person under normal 
t ranspor t  cond i t i ons  would remain b a s i c a l l y  unchanged, as t h e  
consequences are ca l cu la ted  under the  assumption t h a t  the  waste ~ a c k a q i n g  
alone prov ides the  r e l i e d  on containment. 



I n d i v i d u a l  r a d i a t i o n  exposures dur ing  ~ l a n t  operat ions (under both normal 
and pos tu la ted  accident cond i t i ons )  would no t  be expected t o  chanqe; 
populat ion exposures would be h igher  i n  the  v i c i n i t v  of salt-dome and 
b a s a l t  r e p o s i t o r i e s  because of h igher  popu la t ion  dens i t i es .  

There would be no changes i n  the long-term consequences o f  a  delayed 
defense waste f a c i l i t y  i f  i t  were b u i l t  a t  t he  Los Medanos S i te .  

Although the actual  cons t ruc t i on  and ooera t inq  cos ts  of a  delayed defense 
waste f a c i l i t y  would no t  be exoected t o  change d r a s t i c a l l y  from those o f  
a l t e r n a t i v e  2 ( i f  the  cos ts  are ca lcu la ted  i n  constant  do1 l a r s ) ,  t h e  
o v e r a l l  c o s t  o f  a l t e r n a t i v e  4 would be s i g n i f i c a n t l y  h igher .  These 
increased cos ts  would inc lude the  cost  of s t o r i n q  increas ing  q u a n t i t i e s  
o f  TRU waste a t  t he  Idaho Nat iona l  Engineering Laboratory and o ther  DOE 
s i t e s  and the cos t  o f  c l o s i n g  out  and r e s t a r t i n g  the  proqram. The cos t  
of c l o s i n g  ou t  t he  present e f f o r t  i s  est imated t o  be a b o l ~ t  $3 m i  1  l i on ;  
s t a r t i n g  the  p r o j e c t  up again, e i t h e r  a t  t he  Los Medanos s i t e  o r  
elsewhere, could cos t  considerably more. 

2.6.5 Conclusions 

The a l t e r n a t i v e  o f  no ac t i on  ( a l t e r n a t i v e  1) i s  unacceptable i n  the  
long-term because i t  leaves TRU waste exposed t o  poss ib le  volcanic ac t i on  
o r  human i n t r u s i o n .  

The remaining th ree  a l t e r n a t i v e s  are Predicted t o  have impacts t h a t  are 
smal l  both dur ing  opera t ion  and i n  the  more d i s t a n t  fu tu re ,  bu t  none of 
them i s  so c l e a r l y  super io r  t o  the  o ther  t h a t  i t  can be selected on 
environmental grounds alone. Any o f  these th ree  a l t e r n a t i v e s  can be 
c a r r i e d  ou t  i n  a  safe and envi ronmental ly  acceptable manner. Table 2.1 
presents d comparison o f  t he  environmental impacts o f  these ac t i on  
a l t e r n a t i v e s .  

A l t e r n a t i v e  3 i s  the p re fe r red  a l t e r n a t i v e  and i s  cons i s ten t  w i t h  the  
comprehensive r a d i o a c t i v e  waste management program proposed by the  
President.  I t s  p red ic ted  environmental impacts are qenera l l y  small. I t 
may deny access t o  some U.S. minera l  resources depending upon the  s i t e  
selected. 

Predic ted impacts f o r  a l t e r n a t i v e  2, t he  author ized a l t e r n a t i v e ,  are a l so  
genera l l y  small. The use o f  t h e  Los Medanos s i t e  i n  southeastern New 
Mexico would deny access t o  3 percent  t o  10 percent  of the  U.S. reserves 
o f  t he  minera l  l angbe in i t e  f o r  t he  operat ing l i f e  of t he  f a c i l i t y  and 
requ i re  s t r i c t  c o n t r o l s  on i t s  e x t r a c t i o n  t h e r e a f t e r .  It i s  the  
a1 t e r n a t  i v e  cons i s ten t  w i t h  au tho r i za t i on  and a p p r o ~ r i a t i o n  acts. 

The r a d i o l o g i c a l  consequences o f  accidents dur ing  the  t r a n s ~ o r t a t i o n  o f  
h igh - leve l  waste could be severe, but  they would be s i m i l a r  regardless o f  
when or  where the r e p o s i t o r y  i s  b u i l t .  The p r o b a b i l i t i e s  and the  o v e r a l l  
popu la t ion  doses would change, hu t  the  r a d i a t i o n  doses received bv  the  
maximal l y  exposed i n d i v i d u a l  would be the same. 



Table 2.1 C m p a r i  son o f  Envi rormenta l  Impacts o f  A l t e r n a t i v e s  

A1 t e r n a t  i v e  2 A l t e r n a t i v e  3 A l t e r n a t i v e  A 

Basis  f o r  
comparison t o  
a1 t e r n a t i  ve 2 

The changes i n  impacts The impacts o f  a1 t e r n a t i v e  4 
caused by expansion o f  
t h e  HLW re posit or.^ t o  
a c c m o d a t e  TRU waste 

Physica l  impacts Withdrawal of about 1000 Commitment o f  about 75 Sane m o u n t  o f  1 and 
acres now used f o r  g raz ing  a d d i t i o n a l  acres a t  withdrawn; c u r r e n t  uses 
by about 16 c a t t l e  HLW r e p o s i t o r y  depend on s i t e  

S t e r i l  i z a t i o n  o f  37 acres Inc rease  i n  s tored-rock L i t t l e  d i f f e r e n c e  i n  volune 
b.y s a l t  storaoe volune o f  up t o  7% of mined-rock p i l e  

Denia l  o f  access t o  P o s s i b l e  no c o n f l i c t  Possi b l  e avoidance o f  
3-10s o f  U.S. l a n g e b i n i t e  w i t h  minera l  resources c o n f l i c t  w i t h  m inera l  

resources, depending 
on s i t e  

S oc i  oeco nomi c 
impacts 

R adi 01 ogi c a l  
impacts o f  
t r a n s p o r t a t i o n  
and opera t ion  

I n j e c t i o n  o f  $138 m i l l i o n  Inc rease  i n  spending near Spending equal t o  UIPP 
i n t o  two- county economy; HLW reposi  t o r v  o f  up t o  spending o r  s i  g n i f  i c a n t l y  
permanent popul a t i  on 75% i n  c o n s t r u c t i o n  and higher, depending on s i t e ;  
increase of 1000 o f  u p t o 3 M i n o p e r a t i o n ;  l i t t l e o r n o c h a n g i n  

rough1 y 30% i ncrease i n  popu la t ion  f r o m  UIPP est imates 
workforce 

Poss ib le  temporary housing Probably  no s i g n i f i c a n t  P o s s i b l e  decreases i n  s e r v i c e  
shortage; need t o  increase increase i n  demands fa demands, depending on s i t e  
c m u n i  t y  se rv ices  severa l  serv ices near HLU 
months e a r l i e r  than w i t h  r e p o s i t o r y  
ou t  the p r o j e c t  

Normal t r a n s p o r t a t i o n a n d  L i t t l e c h a n q e o n t r a n s p o r -  Transporatat ion: c h a n g e s i n  
o p e r a t i  on: dose commi t- t a t i o n  rou tes  t o  HLU r o u t i n e  doses range f r a n  

ments much smal ler  than r e p o s i t o r y  and 1 i t t l e  13% inc rease  t o  20% decrease, 
na tu ra l  background doses a d d i t i o n a l  impact f roln TRU depending on s i t e ,  no chan* 

waste ' i n  accident e f f e c t s  



Table 2.1 Canpari son o f  E n v i r o n e n t a l  Impacts of A l t e rna t i ves  ( c o n t i n w d )  

- A l t e r n a t i v e  2 A l t e r n a t i v e  3 A l t e r n a t i v e  4 

Accidents: ext remely severe L i t t l e  add i t i on  t o  impacts Operation: poss ib le  increase i n  
t ranspor ta t ion  accidents o f  repos i t o r y  oper a t  i on r o u t i  ne and accident a1 
could produce dose popu la t ion  doses, depending on 
comni tments greater  than s i  t e  
th ree  times na tu ra l  back- 
ground doses; accidents at  
p l  ant con t r ibu te  a 
f r a c t i o n  much below 1% 

Long- term impacts No re lease  o f  r ad i oac t i ve  No re lease  expected a t  HLW No re lease  expected a t  r epos i t o r y  
ma te r i a l  expected r epos i t o r y  s i t e  

Hypothet ica l  u n l i k e l y  r e -  E f f ec t s  o f  hypo the t i ca l  E f fec ts  of hypo the t i ca l  u n l i k e l y  
leases could produce u n l i k e l y  re leases probably re leases probahl y  1 i t t l e  
doses or dose comnitments l i t t l e  d i f f e r e n t  from d i f f e r e n t  f rom those a t  WIPP; 
amounting to a m a l l  those a t  WIPP; de ta i l ed  d e t a i l e d  model ing unava i lab le  
f r a c t i o n  o f  na tu ra l  model i n g  unavai 1 able 
background doses 

Impacts o f  (Impacts at  r e t r i  eval s i  t e )  
removing waste 

Normal operation: dose Same as a1 t e r n a t i  ve 2 Same as a l t e r n a t i v e  2 except 
commi tments f a r  be1 ow except f o r  increase i n  f o r  inc rease  i n  volune o f  
doses from na tu ra l  volune o f  s to red  waste s to red  waste dur ing  de lay  
background rad i  a t i  on dur ing  delay 

Impacts not exer ted 
by a1 t e r n a t i  ve 2 

Accidents: extremely 
severe accidents cou ld  
produce dose commitments 
amounting to a small 
f r a c t i o n  o f  doses from 
na tu ra l  background r a d i a t i o n  

No impacts at  WIPP s i t e o r  Changes i n  l o ca t i ons  of impacts 
along pa r t s  o f  transpor- (see a1 t e rna t i ve  3) 
t a t i o n  rou tes  tha t  d i f f e r  
f r a n  WIPP rou tes  

Cost ($3.2 m i l l i o n )  o f  Cost ($280 mi 11 i o n )  o f  c l o s i n g  
c l os i ng  WIPP p ro j ec t  and reopening p r o j e c t  



3.0 TRANSPORTATION OF WASTES TO THE WIPP FACILITY 

3.1 REGULATIONS 

3.1.2 Background 

Three Federal  agencies would be respons ib l e  f o r  r e g u l a t i n g  t h e  s a f e t y  
aspects of t r a n s p o r t i n g  r a d i o a c t i v e  m a t e r i a l s  t o  t h e  WIPP: t he  
Department of T r a n s p o r t a t i  on (DOT); t he  NIJC~ ear Regul a t o r y  C m i  s s i  on 
(NRC); and t h e  Department of Energy (DOE). The DOT i s  r espons ib l e  f o r  
r e g u l  a t i v g  s a f e t y  i n  t h e  t r a n s p o r t a t i o n  of a l l  hazardous ma te r i a l s ;  i t s  
r e g u l a t i o n s  app l y  t o  a l l  sh ippers  and c a r r i e r s .  The NRC i s  t h e  r e g u l a t o r  
of t he  commerci a1 nuc l  ear i ndust ry .  Specif i c a l  1  y, i t regu la tes  t he  
s a f e t y  o f  c e r t a i n  comnerci a1 nuc lear  opera t ions  i n c l  ud ing  t h e  r e c e i p t ,  
possession, use and t r a n s f e r  of nuc lear  ma te r i a l s .  The DOE assures the  
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  by imposing standards s i m i l a r  t o  
those  o f  t he  DOT and t h e  NRC on i t s  t r a n s p o r t a t i o n  a c t i v i t i e s .  

3.1.2 Packaging 

The p r ima ry  means f o r  ensu r i ng  s a f e t y  d u r i n g  t he  t r a n s p o r t  o f  r a d i o a c t i  ve 
m a t e r i a l  i s  proper packaging. Consequently, most o f  t h e  r a d i o a c t i v e  
m a t e r i a l  t r a n s p o r t  r e g u l a t i o n s  a re  concerned w i t h  packaging standards. 

'Three aspects o f  packaging which would app ly  t o  WIPP shipments are 
governed by t h e  r e g u l  a t i  ons: 

0 Containment o f  t he  r a d i o a c t i v e  m a t e r i a l ,  w i t h  al lowance f o r  heat 
d i  s s i  p a t i  on; 

e S h i e l d i n g  from the  r a d i a t i o n  em i t t ed  by t he  m a t e r i a l ;  and 

e Prevent ion  o f  nuc lea r  c r i t i c a l i t y  i n  f i s s i l e  m a t e r i a l s .  

3.1.3 Handl ina 

D u r i n g  hand1 ing, t h e  c a r r i e r  of r a d i o a c t i v e  ma te r i  a1 s  must per form 
spec i  a1 ac t i ons  i n  a d d i t i o n  t o  those  r e q u i r e d  f o r  o ther  hazardous 
m a t e r i  a1 s. Since t h e  s a f e t y  of r a d i o a c t i v e  ma te r i  a1 t r a n s p o r t  i s  
p r i m a r i l y  governed by packaging design, t h e  c a r r i e r ' s  spec i  a1 ac t i ons  a re  
l a r g e l y  1  i m i t e d  t o  a d m i n i s t r a t i v e  ac t ions  such as documenting, 
c e r t i f y i n g ,  and l a b e l i n g .  However, one impor tan t  a c t i o n  i s  t o  ensure 
t h a t  es tab l i shed  r a d i a t i o n  l i m i t s  a re  n o t  exceeded i n  any shipnent.  

3.1.4 Rou t i ng  

The DOT i s  es tab l  i s h i  ng r o l l t i  ng r e g u l  a t i  ons f o r  t r a n s p o r t a t i o n  of 
r a d i o a c t i v e  m a t e r i a l s  by p u b l i c  highway. Ob jec t i ves  are t o  reduce t h e  
r i s k  of t r a n s p o r t i n g  r a d i o a c t i v e  waste and t o  i d e n t i f y  t he  r o l e  o f  s t a t e  
and l o c a l  governments i n  t h e  r o u t i n g  o f  r a d i o a c t i v e  m a t e r i a l s .  The 
proposed r e g u l a t i o n s  a re  based on t h e  be1 i e f  t h a t  r educ ing  t ime  i n  



t r a n s i t  w i l l  decrease t he  o v e r a l l  t r a n s p o r t a t i o ?  r i s k s .  The proposed 
r e g u l a t i o n s  a l so  a l l o w  s ta tes  and l o c a l  a u t h o r i t i e s  t o  r e g u l a t e  rou tes  
p rov ided  t h e i r  r e g u l a t i o n s  are n o t  i n c o n s i s t e n t  w i t h  those of t he  DOT. 

3.1.5 Veh ic le  Sa fe t y  

No a d d i t i o n a l  o r  spec ia l  v e h i c l e  r e g u l a t i o n s  are imposed on t he  c a r r i e r  
o f  r a d i o a c t i v e  m a t e r i a l s  beyond those r e q u i r e d  f o r  a  c a r r i e r  o f  any 
o the r  hazardous m a t e r i a l .  Veh i c l e  sa fe ty  i s  ensured by o t h e r  Federal  
r e g u l a t i o n s  which are n o t  s p e c i f i c  t o  veh i c l es  c a r r y i n g  r a d i o a c t i v e  
mater i a1 . 
3.2 TRANSPORTATION ELEMENTS 

3.2.1 Conta iners  

Proper packaging des ign i s  t he  f ounda t i on  of s a f e t y  i n  t he  shipment o f  
r a d i o a c t i v e  m a t e r i a l s .  

Contact-handled TRU waste i s  shipped i n  po l ye thy lene - l i ned  drums o r  
plywood boxes coated w i t h  f i b e r g l a s s - r e i n f o r c e d  po l yes te r .  These 
con ta ine rs  are then packed i n s i d e  approved s t e e l  cargo con ta ine rs  
designed t o  w i ths tand  acc idents .  Packagings ( sh ipp ing  con ta ine rs )  which 
can e f f i c i e n t l y  c o n t a i n  drums o r  boxes o f  contact -handled TRU waste a re  
c u r r e n t l y  be ing  developed f o r  t h e  WIPP p r o j e c t .  These new packaqe 
t r a n s p o r t e r s  c a l l e d  TRUPACTs w i l l  c o n t a i n  up t o  48 55-gal l o n  drums o r  
e i g h t  boxes and a re  designed f o r  r a i l  t r anspo r t .  Another TRWPACT f o r  
t r u c k  t r a n s p o r t  i s  a l s o  be ing  developed. 

Two l i k e l y  packaging c o n f i g u r a t i o n s  t o  be used f o r  t h e  shipmevt o f  
remotely-handled TRU waste are:  (1) d isposab le  sh ie lded  packaginqs such 
as concrete-sh ie lded drums; and ( 2 )  c a n i s t e r s  p laced i n  reusable sh ie lded  
packagings s im i  1  a r  t o  those used f o r  h i gh - l eve l  waste. 

A t  present  t h e r e  are no sh ipp ing  casks desiqned s p e c i f i c a l l y  f o r  
t r a n s p o r t i n g  c a n i s t e r s  o f  h i g h - l e v e l  waste. There are, however, two 
conceptual  cask designs. Each o f  these designs u t i l i z e s  f ea tu res  t o  
c o n t a i n  t he  r a d i a t i o n  g iven  o f f  by t he  waste and keep t h e  cask coo l .  
Weights o f  these packagings would be 60 t o  100 tons.  

3.2.2 Vehic les 

For  the WIPP shipment, CH TRU wastes would he p laced i n  t he  TRUPACT 
con ta ine rs  and handled l i k e  o t h e r  cargo con ta iners .  F l a tbed  r a i l c a r s  
would be used f o r  r a i l  t r a n s p o r t  of t he  TRUPACT con ta iners .  F la tbed  
t r u c k s  would he used t o  c a r r y  t h e  TRUPACT con ta ine rs  over hiqhways. 

S i m i l a r  r a i l  and highwar veh i c l es  would be used i n  sh ipp ing  cas t s  
c o n t a i n i n g  t he  RH TRU waste. Because of t h e  weight  o f  h i gh - l eve l  waste 
sh ipp ing  casks, on1.y r a i l  t r a n s p o r t  of t h i s  m a t e r i a l  would appear 
f e a s i b l e .  



The TRU waste t ranspor ted  t o  t h e  WIPP would come from the  Idaho Nat iona l  
Engineer ing Laboratory and, a f t e r  1990, o ther  DOE f a c i  1  i t i e s .  The DOE 
would s e l e c t  t he  mode o f  t r a n s p o r t  t o  be used ( r a i  1 o r  t ruck )  and 
poss ib l y  t h e  s p e c i f i c  r o u t e  t o  be used. Routes would be selected f o r  
s a f e t y  and sho r tes t  t r a n s i t  time. Typ ica l  r a i  1  t r a n s p o r t a t i o n  routes t o  
t h e  WIPP f rom each TRU waste source are shown i n  F igu re  3-1. The number 
o f  rou tes  f o r  t r u c k  c a r r i e r s  i s  more var ied  as shown i n  F igure  3-2. 

Sources o f  t he  h igh - leve l  waste t h a t  would be used i n  the  WIPP 
experimental  program are no t  p resen t l y  defined. Th is  waste would 
probably come from e i t h e r  B a t t e l l e  P a c i f i c  Northwest Labora tor ies  near 
Hanford o r  f rom the  Savannah R ive r  P lan t  i n  South Carol ina. If t h i s  
waste came f rom Hanford t h e  r o u t e  would be the  same as t h e  r o u t e  used f o r  
o t h e r  waste forms. The r o u t e  t o  be used i f  t h e  waste comes f rom South 
Caro l i na  i s  shown by a  dashed l i n e  i n  F igu re  3-1. 

3.2.4 Emergency Procedures 

The DOE would prepare an emergency preparedness p lan  fo r  t he  WIPP. 
States are respons ib le  f o r  developing emergency preparedness plans f o r  
t r a n s p o r t a t i o n  accidents and the  c a r r i e r  i s  respons ib le  f o r  hazardous 
m a t e r i a l s  i n  t r a n s i t  and emergency response planning. 

Immediately f o l l o w i n g  an accident,  t he  c a r r i e r  i s  requ i red  t o  n o t i f y  
l o c a l  law enforcement o f f i c i a l s ,  t h e  DOT and t h e  c a r r i e r ' s  own 
management. The accident  scene i s  secured and any i n j u r e d  persons are 
attended by s t a t e  and l o c a l  po l i ce .  The emergency response personnel o f  
t h e  s t a t e  r a d i o l o g i c a l  h e a l t h  department then arrange f o r  assistance i n  
mon i to r ing  t h e  accident scene. I f  evacuation of persons near t h e  scene 
i s  required, a c t i o n  would be taken by l o c a l  pub l ic -sa fe ty  o f f i c i a l s  i n  
accordance w i t h  prearranged plans. 

The c a r r i e r  i s  f i n a n c i a l l y  respons ib le  fo r  t h e  clean-up phase o f  the 
emergency procedures. Typ i ca l l y ,  s t a t e  and 1  ocal  po l i ce ,  and hea l th  and 
environmental departments w i l l  d i r e c t  t h i s  operat ion. 

T r a i n i n g  o f  emergency-response personnel along t r a n s p o r t a t i o n  routes t o  
t h e  WlPP s i t e  would be o f f e r e d  by  t h e  DOE. 

3.2.5 S e c u r i t y  and Sabotage 

The nuclear  ma te r i a l s  shipped t o  t h e  WIPP would n o t  present  an a t t r a c t i v e  
t a r g e t  because o f  the  mass o f  t h e  packaging and the  r e l a t i v e l y  small 
r a d i o a c t i v i t y  content  o f  TRU wastes. The h igh - leve l  waste shipments t o  
t h e  WIPP would be t h e  most a t t r a c t i v e  ta rge ts  f o r  attack, however, o n l y  
s i x  or seven such shipments would occur throughout t h e  l i f e t i m e  of t he  
WIPP. 



Figure 3-1. Typical  R a i l  Transportation Routes 
from P r i  ncipal  Sources 

Figure 3-2. 

Typical Truck Transportation 
Routes t o  the  WIPP 



Stud ies  are c u r r e n t l y  5e ing  conducted t o  eva lua te  package response t o  
t e r r o r i s t  a t t acks  and t o  determine t h e  c h a r a c t e r i s t i c s  of any re leased 
m a t e r i a l .  Were such an a t t ack  t o  occur, t h e  r e s u l t s  would be ser ious.  
R z s u l t i n g  whole body r a d i a t i o n  doses t o  t h e  exposed popu la t i on  cou ld  be 
about t h ree  t imes  g rea te r  than  t h a t  o f  t h e  worst-case t r a n s p o r t a t i o n  
acc iden t  w i t h  h i g h - l e v e l  waste and t h e  bone dose cou ld  be 70 t imes . 
g rea te r .  

3.2.6 Insurance 

Congress passed t h e  Price-Anderson Ac t  i n  1957 t o  i nsu re  p a r t i e s  against  
damage f rom a nuc lear  i n c i d e n t .  A l though t h e  A c t  does no t  s p e c i f i c a l l y  
address t h e  ope ra t i on  o f  a nuclear-waste r e p o s i t o r y ,  p rov i s i ons  i n  t he  
A c t  and i t s  amendments reso l ve  some of t h e  ques t ions  which migh t  ar.ise. 

The p r o v i s i o n s  o f  s t a t e  and Federal  law would appear t o  cover 
t r a n s p o r t a t i o n  acc idents  r e 1  ated t o  t h e  WIPP. The Price-Anderson Act  
r e q u i r e s  t h e  NRC t o  submit, be fo re  August 1983, a r e p o r t  t o  Congress 
recommending repeal  o r  m o d i f i c a t i o n  o f  any p r o v i s i o n s  o f  t h e  Act.  

3.3 WASTE TRANSPORT ASSESSMENT 

3.3.1 Volumes 

There would be about 227 annual r a i l  shipments o f  contact -handled TRU 
waste t o  t h e  WIPP t o t a l  l i n g  approx imate ly  290,000 cub ic  f e e t  o f  waste. 
Truck shipments o f  contact -handled TRU waste would t o t a l  about 232 
annual ly ,  r ep resen t i ng  a volume o f  100,000 cub i c  f ee t .  

R a i l  shipments of remote ly  handled TRU waste would n o t  exceed a t o t a l  o f  
50 pe r  year,  t o t a l i n g  9300 cub ic  feet.  No more than  about 80 annual 
t r u c k  shipments would he r e q u i r e d  (3300 cub i c  f ee t  o f  remote ly  handled 
TRU waste). 

A t o t a l  of about 40 c a n i s t e r s  o f  h i g h - l e v e l  waste would be t ranspor ted  t o  
t h e  WIPP i n  s i x  shipments throughout  t h e  l i f e  o f  t h e  f a c i l i t y .  

3.3.2 Transpor t :  Normal Cond i t ions  

I n  normal t r anspo r t ,  t h e  package o f  r a d i o a c t i v e  m a t e r i a l  would a r r i v e  a t  
i t s  d e s t i n a t i o n  w i t hou t  r e l e a s i n g  i t s  contents .  Exposure o f  people t o  
r a d i a t i o n  would a r i s e  from t h e  r a d i a t i o n  em i t t ed  b y  t he  r a d i o a c t i v e  
m a t e r i  a1 i n s i d e  t h e  sh ipp ing  con ta iners .  Popu la t i on  groups exposed t o  
these low l e v e l s  o f  r a d i a t i o n  would i n c l u d e  those  who handle waste 
packages, people work ing i n  t h e  v i c i n i t y  o f  t h e  packages, bystanders, 
pass ing mo to r i s t s ,  and t r a i n  passengers. 

Est imates o f  r a d i a t i o n  doses which would be rece i ved  by these groups o f  
people have been made. Co~nparisons were then made between these 
es t imated  doses and doses rece i ved  f rom n a t u r a l l y  o c c ~ ~ r r i n g  background 
r a d i  a t  i on. Dur ing  normal cond i t i ons  t h e  most exposed person would 
r e c e i v e  an a d d i t i o n a l  0.00015 rem annual ly .  T h i s  compares w i t h  0.1 rem 
background r a d i a t i o n  dose a person would annua l l y  r ece i ve  f rom n a t u r a l  
sources. A person de ta ined  i n  a car  f o r  two hours w h i l e  w a i t i n g  f o r  a 



s t a l l e d  waste-hauling t ruck  t o  move would rece i ve  an ex terna l  dose o f  
about 0.0016 rem. For  a l l  poss ib le  s i t u a t i o n s  examined add i t i ona l  
r a d i a t i o n  exposure rece ived by the  p u b l i c  i s  n e g l i g i b l e .  

3.3.3 Transport: Accident Condi t ions 

The 1  i k e l  i hood o f  t r a n s p o r t a t i o n  accidents and the effects of accidents 
i n v o l v i n g  re lease o f  r a d i o a c t i v e  m a t e r i a l  have been studied. F i ve  
hypothet ica l  accident scenarios were developed f o r  t h i s  ana lys is  and the  
l i k e l i h o o d  o f  each was estimated. The most l i k e l y  of these accidents has 
one chance i n  40,000 i n  any g iven year; t he  l eas t  l i k e l y  accident has one 
chance i n  1,000,000 of occu r r i ng  i n  any one year. The maximum whole-body 
r a d i a t i o n  dose comi tment  rece ived by a  bystander from the  most severe 
accident (a  r a i l  accident i n v o l v i n g  h igh - leve l  waste f o r  experiments) i s  
33 rem, which i s  almost seven t imes the  50-year natural-background dose 
(5 rem) he would rece ive  t o  the  whole body. The 50-year dose commitment 
t o  t h e  bone from t h i s  acc ident  would be 37 rern. A  rescue worker, 
operat ing under the  worst poss ib le  cond i t ions  a f t e r  an accident, would 
rece ive  a  50-year dose c o n i t m e n t  o f  50 rem t o  the  bone, 8 rem t o  the 
lung and 44 rem t o  the  whole body. 



4.0 THE EXISTING ENVIRONMENT AT THE LOS MEDANOS SITE 

The e x i s t i n g  environment a t  t h e  Los Medanos s i t e  i s  descr ibed i n  t h ree  
sect ions:  general desc r i p t i on ,  geology, and hydrology. Emphasis i s  
p laced upon geology and hydro logy because these are most important  t o  t h e  
long-term i n t e g r i t y  o f  a waste repos i t o ry .  

4.1 GENERAL DESCR I PTION 

4.1.1 B iophys ica l  Environment 

The Los Medanos s i t e  i s  l oca ted  i n  Eddy County, New Mexico, about 26 
m i l e s  east o f  Carlsbad (F igu re  1-1). The s i t e  i s  on a p la teau east o f  
t h e  Pecos River ,  an area o f  r o l l  i n g  sand-covered h i 1  1 s and dunes. There 
i s  no s i t e  sur face drainage connected w i t h  t h e  Pecos R iver  and r a i n  
g e n e r a l l y  soaks i n t o  t he  sand o r  evaporates d i r e c t l y .  

C 1 imate 

The c l i m a t e  i s  semiarid, w i t h  gene ra l l y  m i l d  temperatures, low 
p r e c i p i t a t i o n  and humidi ty ,  and a h igh  evaporat ion ra te .  Winds are most 
comnonly from the  south t o  southeast and o f  moderate speeds. 
Temperatures are moderate throughout t h e  year, a1 though seasonal changes 
are  d i s t i n c t .  Mean annual temperatures a re  near 600F. R a i n f a l l  i s  
1 i ght and unevenly d i s t r i b u t e d  throughout t h e  year, averaging about 12 
inches. Winter  i s  t h e  season o f  l e a s t  r a i n f a l l  and approximately h a l f  of 
t h e  y e a r l y  p r e c i p i t a t i o n  comes dur ing  in tense sumner thunderstorms. 
C l i m a t i c  cond i t i ons  r e 1  a t i  ng t o  t he  d ispers ion  o f  p o t e n t i  a1 a i r  
p o l l u t a n t s  have been e x t e n s i v e l y  s tud ied  a t  t h e  Los Medanos s i t e .  

A i r  qua1 i t y  and no ise  

The a i r  q u a l i t y  i n  t h e  r e g i o n  o f  t he  Los Medanos s i t e  meets S ta te  and 
Federal  standards except l o c a l l y  near i n d u s t r i e s  where excessive dust 
occurs. 

The Los Medanos s i t e  i s  r e l a t i v e l y  remote f rom man-induced no ise  and the  
s i t e  area i s  gene ra l l y  q u i e t .  Noise sources i nc lude  a n i m l  s, a i r c r a f t ,  
wind, occasional road t r a f f i c  and i n t e r m i t t e n t  use o f  heavy equipment i n  
t h e  distance. 

Background r a d i a t i o n  

The observed background r a d i a t i o n  i n  1977 averaged 8 microroentgens per 
hour (Brewer and Metcal f ,  1977). Th i s  r a d i a t i o n  l e v e l  means t h a t  t h e  
ex te rna l  whole-body r a d i a t i o n  exposure o f  a person a t  the  s i t e  i s  about 
75 m i  1 l i r e m  per  year. N a t u r a l l y  occurr ing, i n t e r n a l l y  deposited isotopes 
would c o n t r i b u t e  an a d d i t i o n a l  20 m i l l i r e m  per  year. This  l e v e l  o f  
background r a d i a t i o n  i s  about t he  average observed throughout t h e  Un i ted  
States. 



T e r r a i n  and s a i l s  

The 1 and s u r f  ace a t  the Los Medanos s i t e  i s  a  re1  a t i  v e l y  f 1 a t  p l  a1 n 
covered by m a l l ,  sporadic  depressions and an abundance o f  sand r i dges  
and dunes. 

The s i t e  s o i l s  c o n s i s t  o f  sandy, deep s o i l s  f rom sand deposi ts  eroded by 
wind. These s o i l s  are p a r t i c u l a r l y  s e n s i t i v e  t o  wind e ros ion  i n  t h e  
spr ing .  Water seeps q u i c k l y  through t h e  sur face  l a y e r  o f  s o i l  bu t  more 
s l o w l y  i n  t h e  subso i l .  The s i t e  s o i l s  are o n l y  s u i t a b l e  f o r  g raz ing  and 
w i l d l i f e  h a b i t a t .  

Veaeta t ion  

The Los Medanos s i t e  1  i e s  wi t h i  n a t r a n s i  t i  on r e q i  on between Chi hauhuan 
Deser t  ( dese r t  grass1 and) and t h e  Southern Great  P l a i n s  (s  hor t -grass 
p r a i r i e ) ;  i t  shares the  f l o r a l  c h a r a c t e r i s t i c s  of both. Vegetat ion a t  
t h e  s i t e  i s  no t  a  t r u e  cl imax, a t  l e a s t  i n  p a r t  because o f  past  g raz ing  
management. Vegetat ion near t h e  s i t e  cen te r  i s  a  s t a h i l  i z e d  dune area 
suppo r t i ng  a sh innery  oak, sand sagebrush and dune yucca assoc ia t ion.  
Mesquite i s  not  a  prominent shrub here, a l though i t  i s  a  f requent  
dominant elsewhere i n  t h e  dune areas. 

Fauna 

The sem ia r i d  c l  imate makes water a  1  i m i t i n g  f a c t o r  f o r  t h e  animals i n  t he  
reg ion.  The amount and t i m i n g  o f  r a i n f a l l  g r e a t l y  i n f l u e n c e  pl,ant 
p r o d u c t i v i t y  and t h e r e f o r e  t h e  f ood  suppl v  a v a i l  ab le  f o r  w i l  d l  i r e  and 
1 i vestock. S i g n i f i c a n t  f l u c t ~ ~ a t i o n s  i n  t h e  abundance and d i s t r i b u t i o n  o f  
p l a n t s  and w i l d l i f e  are t y p i c a l .  

No endangered p l a n t  o r  animal species a re  known t o  occur w i t h i n  the  s i t e  
area.  a art e t  a1 . , 1980a and 1980b). 

Th i  r t y - n i  ne mammal speci  es rep resen t i ng  f i v e  mammal i an orders have been 
observed i n  a  72-square-mile s tudy area a t  t h e  Los Medanos s i t e .  Many 
species a re  r e s t r i c t e d  t o  s p e c i f i c  hab i t a t s .  The deser t  c o t t o n t a i l  and 
t h e  b l a c k - t a i l e d  j a c k r a b b i t  are comnon i n  a l l  hab i t a t s ,  as i s  t h e  most 
f r e q u e n t l y  s i  ghted predator ,  t h e  coyote. Two big-game species, t h e  mu1 e 
deer and t h e  pronghorn, are present.  

R e p t i l e s  present  i n  the  area i nc l ude  t h e  s ide-b lo tched  l i z a r d ,  t h e  
western box t u r t l e ,  t h e  western w h i p t a i l  l i z a r d  and severa l  species o f  
snakes. 

Amphibians a re  r e s t r i c t e d  by t he  a v a i l  a b i l  i t .v  o f  aqua t i c  hahi  t a t .  'The 
green toad, t he  p l a i n ' s  spadefoot and t h e  t i g e r  salamander are comnon 
around s tock tanks and ponds. 

A to t .a l  o f  123 species o f  b i r d s  rep resen t i ng  .?7 f ami 1  i e s  has beer1 
observed w i t h i n  t he  72-square-mi le s tudy area. The d e n s i t i e s  o f  b i r d s  i n  
t h e  s tudy  area show cons iderab le  annual and seasonal v a r i a t i o n s .  Common 
species a t  t h e  s i t e  i n c l u d e  sca led  q u a i l ,  mourning dove, loqgerhead 
sh r i ke ,  p y r r h u l o x i  a, b l  ack - th roa ted  sparrow, and western meadow1 ark. 



About 1000 species of i nsec ts  have been c o l l e c t e d  i n  a 72-square-mile 
s tudy area a t  the  s i t e .  Vast co lon ies  o f  subterranean te rmi tes  are 
l oca ted  across the study area. 

Aquat ic  h a b i t a t s  w i t h i n  the s i t e  area are l i m i t e d .  Stock-water ing ponds 
and tanks c o n s t i t u t e  the  on ly  permanent surface waters. A t  greater  
distances, seasonal ly  wet, shallow, u s u a l l y  s a l t y  lakes (p layas)  and 
permanent s a l t  lakes are found. The Pecos River,  approximately 14 mi les  
f rom the  s i t e ,  i s  t he  nearest permanent watercourse. 

.4.1.2 Soc iocu l tu ra l  Environment 

H i s t o r y  and archaeological  resources 

The f i r s t  i nhab i tan ts  o f  the  s i t e  reg ion  were American Indians. Spanish 
exp lorers  passed through dur ing  the  s i x teen th  century, but the  area was 
used almost e n t i r e l y  by Ind ians  u n t i l  catt lemen began a r r i v i n g  around 
1886. Trading posts appeared i n  t he  l a t e  n ine teenth  century and Carlsbad 
was founded i n  1889. Potash, o i l  and gas development has occurred i n  t he  
t w e n t i e t h  century, and the  area popu la t ion  -has increased e i g h t f o l d  i n  t he  
l a s t  50 years. 

The reg ion  has no t  been considered a f r u i t f u l  area f o r  archaeological 
research because the  wandering i r ~ h a b i  t an ts  l e f t  few t races t h a t  remain 
today. Surveys a t  t he  Los Medanos s i t e  found about e i g h t  archaeological 
s i t e s  per square mi le.  The evidence found a t  t h e  s i t e s  was usua l l y  stone 
too ls ,  fragments o f  po t te ry ,  o r  dark s ta ins  i n  s o i l  where hearths were 
once located. The remains o f  a t  l e a s t  one permanent s t r u c t u r e  was found 
on the  s i t e .  The archaeological  s i t e s  a t  the  Los Medanos s i t e  are 
be l i eved  t o  be the  remains of an eastward extension o f  t h e  Jornada Branch 
o f  t h e  Mogollon cu l tu re .  Most of these s i t e s  are a t t r i b u t a b l e  t o  the 
A.D. 900 t o  1300 period. 

T h i r t y - t h r e e  s i t e s  loca ted i n  an archaeological  survey o f  po r t i ons  o f  t he  
Los Medanos s i t e  were determined e l i g i b l e  f o r  nomination t o  the  Nat ional  
Reg is te r  o f  H i s t o r i c  Places. This  determinat ion was made because the 33 
s i t e s  c o n s t i t u t e  an archaeological d i s t r i c t  and i n v e s t i g a t i o n  o f  these 
s i t e s  may s i g n i f i c a n t l y  c o n t r i b u t e  t o  the  understanding o f  the  p r e h i s t o r y  
o f  t he  area. 

Land use 

The main uses o f  the  land around the  Los Medanos s i t s  are grazing, o i l  
and gas product ion, and potash mining. Approximately s i x  t o  n ine c a t t l e  
graze on each 540-acre sect ion. The o n l y  a g r i c u l t u r a l  land w i t h i n  30 
m i les  i s  i r r i g a t e d  farmland along t h e  Pecos River ,  near Carlsbad and 
Loving. 



Grazing r i g h t s  a t  t he  Los Medanos s i t e  are owned by l o c a l  ranchers.  
Potash min ing  and o i l  and gas development leases owned by var ious  
companies are l oca ted  throughout  t he  s i t e .  

Si.xteen people l i v e  w i t h i n  t e n  m i l e s  o f  the Los Medanos s i t e  an$ 
approx imate ly  102,245 persons l i v e  w i t h i n  50 mi les .  Most of these people 
l i v e  i n  A r t e s i  a, Car lsbad and Lov ing  i n  Eddy County, and Eunice, Hobbs, 
J a l  and Lov ing ton  i n  Lea County. 

Housinq 

Housing i s  a v a i l  ab le  b u t  no t  abundant i n  t he  l o c a l  communities o f  
Carlsbad, Hobbs, and Loving. Mob i le  hanes c o n s t i t u t e  approx imate ly  t e n  
percent  o f  the  housing u n i t s  w i t h i n  these communities. 

Economv 

Sasic  i n d u s t r i e s  o f  the  r e g i o n  a re  mining, manufac tu r ing  and 
a g r i c u l t u r e .  Potash m in ing  and process ing and o i l  and na tu ra l  gas 
p roduc t ion  a re  t he  p r i n c i p a l  m in ing  a c t i v i t i e s .  Manufac tu r ing  a c t i v i t i e s  
i n c l  ude food  processing, meat packing, chemical product ion,  and meta l  
p a r t s  f a b r i c a t i o n .  A g r i c u l t u r e  accounts f o r  l e s s  than f o u r  t o  f i v e  
percent  o f  t h e  t o t a l  personal i ncane of t h e  two-county area; p r ima ry  
products  a re  c o t t o n  and 1 i ves tock .  Tourism, p r i m a r i  1  y a t t r a c t e d  by 
Car lsbad Caverns N a t i o n a l  Park, a l s o  con t r i bu tes  t o  t h e  economy o f  t h e  
area. 

The per  c a p i t a  income i n  Lea and Eddy coun t ies  i s  h igher  than t h e  
s ta tew ide  average and h ighe r  than t h e  n a t i o n a l  average f o r  coun t ies  which 
a re  no t  associ  ated w i t h  major metropol  i tan  areas. 

T ranspo r ta t i on  

P o r t i o n s  o f  New Mexico Highways 31 and 128 a re  w i t h i n  10 m i l e s  o f  the  
s i t e .  These are bo th  two-lane roads connect ing communities i n  t h e  r e g i o n  
t o  l a r g e r ,  more d i s t a n t  U.S. highways. U.S. Route 62-150, t he  main r o u t e  
between Carlsbad and Hobbs i s  about 10 m i l e s  n o r t h  of t h e  s i t e .  Numerous 
d i r t  roads a re  ma in ta ined  i n  t he  area f o r  ranching, o i ~ e l  i n e  maintenance, 
and access t o  o i l  and gas d r i l l i n g  s i t es .  There are no r a i l r o a d  t r acks  
w i t h i n  f i v e  m i l e s  o f  t he  s i t e  and t he  nearest  a i r s t r i p  i s  13 m i l e s  n o r t h  
of t h e  s i t e .  

Comrnuni t y  serv ices  

Educat ional  oppo r tun i t i es ,  h e a l t h  care f a c i l i t i e s ,  and o ther  community 
serv ices  a v a i l a b l e  i n  t h e  area communities are t y p i c a l  o f  those o f  o ther  
U.S. c i t i e s  o f  t h e i r  s i ze .  



4.2 GEOLOGY 

4.2.1 Summary 

A great  deal o f  geologic  research has been conducted t o  evaluate the 
s u i t a b i l i t y  o f  the  Los Medanos s i t e  fo r  a r a d i o a c t i v e  waste repos i to ry .  
Important  conclusions i nc lude  the  fo l l ow ing :  

The Salado Formation ( the  2000-foot-thick evapor i t e  l aye r  i n  which 
the  wastes would be emplaced) i s  h y d r o l o g i c a l l y  i s o l a t e d  from o ther  
geologic  s t ra ta .  

0 The Delaware bas in  i n  which the s i t e  i s  located i s  t e c t o n i c a l l y  
s tab le .  

0 Disso lu t i on  o f  bedded s a l t  near the  s i t e  i s  occu r r i ng  bu t  i s  
advancing toward the  p o t e n t i a l  repos i to ry  hor izon a t  an extremely 
slow r a t e .  

0 Mineral  resources a t  the  s i t e  are o f  economic i n t e r e s t .  

4.2.2 Regional and S i t e  Geology 

The geologic  h i s t o r y  o f  southeastern New Mexico may be classed i n t o  th ree  
general phases. The f i r s t  phase was a per iod  ( a t  l e a s t  500 m i l l i o n  years 
long)  o f  u p l i f t  and eros ion  of ancient  rocks cu lminat ing  w i t h  the area 
reduced t o  a nea r l y  l e v e l  p l a i n .  During the  second phase, sediments 
accumulated when the  area was submerged by an ancient  sea. It was du r ing  
t h i s  per iod  t h a t  the  s a l t  o f  t he  Salado formation was deposited. 
Tectonic  a c t i v i t y  was important  du r ing  t h i s  period, the  c lose  o f  which 
was marked by reg iona l  u p l i f t  and east-southeastward t i l t i n g .  During t h e  
t h i r d  and present phase the area has remained d r y  and t e c t o n i c a l l y  
s tab le .  The present landscape was formed by sur face eros ion dur ing  t h i s  
phase. 

4.2.3 Seismology 

Seismic s tud ies  have been conducted a t  the Los Medanos s i t e  t o  gather 
i n fo rma t ion  on the consequences o f  ground motion on sur face and 
underground s t ruc tu res  and t o  evaluate the e f f e c t s  o f  f a u l t i n g  on the 
s a l t  beds and/or shaft  seals.  A record of earthquakes i n  southern New 
Mexico ( d a t i n g  since 1923) and recent  seismic s tud ies  i n d i c a t e  t h a t  the  
Los Medanos s i t e  i s  located i n  a zone expected t o  rece ive  on l y  minor 
damage t o  s t ruc tures .  An ana lys is  o f  seismic r i s k  i nd i ca tes  t h a t  the  
p o s s i b i l i t y  o f  s i g n i f i c a n t  f a u l t i n g  a t  t he  s i t e  i s  extremely low. 



Energy and Minera l  Resources - 
Poten t ia l  mineral  resources a t  t he  Los Medanos s i t e  have been 
inves t iga ted .  O f  the  minera l  resources expected t o  occur beneath the  
s i t e ,  f i v e  are o f  p r a c t i c a l  concern: t he  potassium s a l t s  s y l v i t e  and 
langbe in i te ,  which occur i n  s t r a t a  above the  p o t e n t i a l  r e p o s i t o r y  l eve l ,  
and the hydrocarbons, crude o i l ,  na tu ra l  gas and d i s t i l l a t e  ( l i q u i d s  
associated w i t h  n a t u r a l  gas), which occur i n  s t r a t a  below the  poss ib le  
r e p o s i t o r y  1 eve1 . Table 4.1 summarizes the  energy and minera l  resources 
a t  the Los Medanos s i t e .  

Table 4.1 T o t a l  Minera l  Resources a t  the  Los Medanos S i t e  

RESOURCE QUANTITY DEPTH (ft.) RICHNESS 

S y l v i t e  orea 133.2 mi 1 1 i o n  tons 1600 8% K20 4 - f t  
t h i c k n i s s  

Langbeini  t e  orea 351.2 mi 11 i o n  tons 1800 3% K20 4 - f t  
th ickn iss-  

Crude o i l b  37.50 m i l l i o n  b b l  4000-20,000 31-460 APIC 

Natura l  gasb 4 9 0 . 1 2 b i l l i o n f t 3  4000-20,000 1 1 O O ~ t u / f t 3  

~ i s t i l  l a teb  5.72 m i l l i o n  b b l  4000-20,000 530APIC 

%ow grade resource and b e t t e r .  Data from John, e t  a1 . (1978). 
b ~ a t a  from Foster (1974). 
CThe degrees API u n i t  has been adopted by the  American Petroleum 

I n s t i t u t e  as a measure o f  t he  s p e c i f i c  g r a v i t y  o f  hydrocarbons. 

The s ign i f i cance  o f  these resources i s  discussed i n  Sect i o n  6.3. 

4.3 HYDROLOGY 

4.3.1 Regional Hydrology 

The Los Medanos s i t e  1 i e s  w i t h i n  a reg ion  t y p i f i e d  by aquifers o f  low 
p r o d u c t i v i t y .  There are no perenn ia l  streams o r  surface-water impoundments 
on the s i t e ,  nor are the re  any w e l l s  y i e l d i n g  more than a few ga l lons  pe r  
minute. The c loses t  r i v e r ,  t he  Pecos, i s  perennia l  throughout t he  reg ion  
w i t h  the except ion o f  a few reaches where the  f l o w  percolates i n t o  t h e  
stream bed. The maximum h i s t o r i c a l  f l o o d  he igh t  of the  Pecos i s  500 f e e t  
below the lowest e l e v a t i o n  o f  the  land sur face a t  t he  Los Medanos s i t e .  



4.3.2 Local  Groundwater Hydrology 

Hydrologic  t e s t i n g  a t  the  Los Medanos s i t e  has been conducted t o  evaluate 
the  water-bearing rock  s t r a t a  and the  chemistry of water beneath the  s i t e .  
Geologic s t a b i  1 i ty  and groundwater-transport c h a r a c t e r i s t i c s  have been 
evaluated. 

Some conclusions on the  occurrence o f  f l u i d s  i n  the  rock u n i t s  a t  t he  s i t e  
may be summarized as fo l l ows :  

a There i s  no s i g n i f i c a n t  groundwater occur r ing  i n  the  rocks above the  
Rus t l e r  Formation. 

a There are two water-bearing zones i n  the  Rus t l e r  Formation: tbe  
Culebra dolomi te and t h e  Magenta dolomi te (F igure 4.2). 

a Groundwater f l o w  w i t h i n  the  Culehra dolomi te i s  southeast changing t o  
south-southwest. The water-carry ing capac i tv  of t h i s  zone i s  q u i t e  
l i m i t e d  ( t r a n s m i s s i v i t i e s  vary from 140 square f e e t  per day t o  as 
1 i t t l e  as 0.0001 square f o o t .  per day). 

a F l u i d  movement w i t h i n  the  Magenta dolomi te a t  t he  s i t e  i s  t o  the  
southwest. The water-carry ing capac i ty  of t h i s  zone i s  q u i t e  l i m i t e d  
( t r a n s m i s s i v i t i e s  vary f rom 0.01 t o  2.0 square f e e t  per  day). 

a Very low y i e l d s  o f  b r i nes  were found along the  Rust ler-Salado contact,  
w i t h  t r a n s m i s s i v i t i e s  ranging from 0.1 t o  0,00001 square f o o t  oer day. 

a The po ten t i ome t r i c  sur face i s  h igher  i n  t he  B e l l  Canyon sands fbelow 
the  p o t e n t i a l  r e p o s i t o r y  hor izon)  than i n  the  Rus t l e r  fo rmat ion  (above 
the  p o t e n t i a l  r e p o s i t o r y  hor izon) .  Thus, if a hydraul i c  connect ion 
were made f rom the  B e l l  Canyon Sands t o  the  surface, water would move 
upward through t h e  Salado !Figure 3-4). 

a A boundary t o  shal low groundwater f low i s  located t o  the  east  o f  t he  
WIPP s i t e .  

a Groundwater i n  the  Santa Rosa sandstone flows southward towards the  
Pecos R iver .  

4.3.3 D i s s o l u t i o n  o f  S a l t s  i n  t he  Permian Evapor i tes 

The d i s s o l u t i o n  o f  s a l t  may r e s u l t  i n  t h e  format ion o f  cleologic f e a t ~ ~ r e s  
such as sinks, depressions, and b recc ia  pipes ( s i t e s  where s u r f i c i a l  
deposi ts  have co l lapsed i n t o  voids formed by d i s s o l u t i o n  of s a l t  i n  
under ly ing  1 avers).  

The sha l low-d isso lu t ion  f e a t u r e  most re levan t  t o  a geologic waste 
r e p o s i t o r y  i s  t he  d i s s o l u t i o n  w i t h i n  the  Rus t l e r  fo rmat ion  and a t  the   to^ 
o f  the  Salado which produces a res idue o r  leached zone. The " d i s s o l u t i o n  
f r o n t "  w i t h i n  any format ion i s  the  leading edge o f  d i s s o l u t i o n  where i t  i s  
beginning t o  a f fec t  the  format ion.  The l o c a t i o n  o f  the  Rust ler/Salado 
d i s s o l u t i o n  f r o n t  and i t s  r a t e  o f  advancement are important  i n  eva lua t i ng  



t he  long-term s i t e  i n t e g r i t y  f o r  waste d isposa l .  D r i l l  i n q  a t  the  Los 
Medanos s i t e  i nd i ca tes  t h a t  the  d i s s o l u t i o n  f r o n t  i n  the  Salado formation, 
a t  i t s  c l oses t  po in t ,  i s  one t o  two m i l es  away. The average r a t e  o f  
v e r t i c a l  d i s s o l u t i o n  has been est imated t o  be 0.33 foo t  t o  0.5 foot  per 
1000.years. Under a n t i c i p a t e d  c l i m a t i c  cond i t i ons  the  s i t e  w i l l  not be 
a f f ec ted  by these processes f o r  a t  l e a s t  one m i  11 i o n  years. 

Deep d i s s o l u t i o n  phenomena are those which occur w i t h i n  t he  e v a ~ o r i t e  
s e c t i o n  o r  t h a t  may be i n i t i a t e d  from below t h e  evapor i tes.  The major 
features of concern f o r  the  Los Medanos s i t e  are b recc ia  p i ~ e s  because t h e  
presence of these fea tures  cou ld  th rea ten  t h e  i n t e g r i t y  of t h e  repos i to ry .  
Geologic inves t iga t ions '  i n  t h e  reg ion  i n d i c a t e  t h a t  b recc ia  pipes are 
r e s t r i c t e d  t o  t h e  Capitan r e e f  o r  back-reef area and are n o t  present a t  the  
Los Medanos s i t e .  I t  i s  be l i eved  t h a t  deep d i s s o l u t i o n  w i l l  no t  a f f e c t  t h e  
Los Medanos s i t e  f o r  t h e  next  m i l l i o n  years (Anderson, 1978). 



5.0 CONSTRUCTION AND CIPERATION OF THE WIPP FACILITY 

SITE LOCATION AND DESCRIPTION 

The Los Medanos s i t e  i s  i n  Eddy County i n  southeastern New Mexico, about 
26 mi les  east o f  Carlsbad (Figure 1-1); The land area committed t o  the  
WIPP p r o j e c t  would be 18,960 acres, an area approximately s i x  mi les  i n  
diameter, o f  which near l y  -17,000 acres would be used t o  provide b u f f e r  
zones around the  mined repos i to ry .  

The s i t e  would be d i v ided  i n t o  four  c o n t r o l  zones. Less con t ro l  would be 
placed on sur face and underground use a t  increasing distances from the  
center  o f  the s i t e ,  as fo l lows:  

0 Control  zone I, a t  the  s i t e  center,  would conta in  near ly  a l l  the  
surface f a c i l i t i e s  and occupy about 100 acres surrounded by a 
s e c u r i t y  fence. 

0 Control  zone 11, an area o f  about 1800 acres, would o v e r l i e  the 
maximum p o t e n t i  a1 area o f  underground development. Only d r  i 11 ing  and 
mining c a r r i e d  ou t  by the U. S. Department o f  Energy (DOE) o r  i t s  
cont rac tors  would be allowed w i t h i n  t h i s  zone. 

0 Control  zone I 1  I would occupy an area o f  about 6200 acres; i t s  
outs ide diameter would be four miles. D r i l l i n g  and mining w i t h i n  t h i s  
zone might be permi t ted if the DOE determined- that  t h i s  a c t i v i t y  
would not th reaten r e p o s i t o r y  i n t e g r i t y .  

0 Control  zone I V  would have an outs ide diameter o f  s i x  m i les  and an 
area o f  about 11,000 acres. D r i l l i n g  and conventional mining might 
be permi t ted i n  t h i s  zone. However, s o l u t i o n  mining would be 
proh ib i ted .  

The DOE would exerc ise no con t ro l  o r  impose any r e s t r i c t i o n s  on use o f  
land outs ide con t ro l  zone I V .  

To ta l  on-s i te  r ights-of-way f o r  the  WIPP f a c i l i t y  would be 220 acres and 
t o t a l  o f f - s i t e  r ights-of-way would be 660 acres. E x i s t i n g  highway and 
r a i l  f a c i l i t i e s  would he upgraded and extended as necessary t o  serve the 
f ac i  1 i ty.  

5.2 FACILITY CONSTRUCTION 

The development o f  the WIPP f a c i l i t y  would occur i n  two d i s t i n c t  phases: 
(1) S i t e  and Pre l im inary  Design V a l i d a t i o n  (SPDV), i n  which two deep 
sha f t s  and an underground experimental area are constructed; and (2)  f u l l  
construct ion,  i n  which the  requ i red  surface and underground f a c i  1 i t i e s  
and the  remaining shaf ts  are b u i l t .  



SPDV Phase 

Two shaf ts  would be excavated a t  the WIPP s i t e  f o r  the SPDV program. A 
12-foot-diameter s h a f t  .would be bored near t he  center  o f  c o n t r o l  zone : t o  
prov ide  the main access t o  the  underground experimental  area. This  shaft  
would be equipped w i t h  a h o i s t i n g  system t o  t ranspor t  excavated s a l t ,  
personnel and equipment t o  and f rom the  underground experimental  area. A 
6-foot-diameter v e n t i l a t i o n  shaf t  would be bored 600 fee t  south o f  t h e  l a r g e r  
shaf t .  

A t  t h e  bottom o f  the  12-foot-diameter shaf t ,  2150 f e e t  below the  surface, 
convent ional room and p i  11 ar  h o r i z o n t a l  excavat ion i n  t h e  Sal ado format ion 
would produce a network o f  underground c a v i t i e s  about ten  acres i n  area. 
Experimental rooms occupying about e i g h t  acres would be provided dur ing  t h e  
SPDV. S a l t  f rom the  underground experimental  area would be t ransported f rom 
t h e  l a rge r  s h a f t  t o  a s a l t  storage p i l e  located immediately east  o f  c o n t r o l  
zone I.' 

Once these underground rooms are i n  place, a se r ies  o f  experiments would be 
conducted wi thout  r a d i o a c t i v e  waste. These experiments would study the  
e f f e c t s  o f  b r i n e  inundat ion upon waste conta iners,  cor ros ion  o f  containers, 
s a l t  response t o  heating, rad ionuc l i de  migrat ion,  s a l t  permeabi l i ty ,  s h a f t  
seal ing,  waste r e t r i e v a b i l i t y  and o the r  r e p o s i t o r y  phenomena. None of these 
experiments would Invo l ve  i n t roduc ing  r a d i o a c t i v e  ma te r ia l  i n t o  the  f a c i l i t y .  

5.2.2. F u l l  Construct ion Phase 

The layout  o f  t he  sur face and subsurface s t r i ~ c t u r e s  o f  the WIPP i s  shown i n  
F igu re  5-1. Surface f a c i l i t i e s  would inc lude a waste-handliqg b u i l d i n g  f o r  
r e c e i v i n g  and prepar ing r a d i o a c t i v e  waste f o r  t r a n s f e r  underground, an 
underground personnel b u i  l d i n g  t o  support underground operat ions, an 
admin is t ra t ion  bu i l d ing ,  a sewage t reatment  p l a n t  and a water supply system 
and other support f a c i l i t i e s .  I n  a d d i t i o n  there  would be a mined-rock ( s a l t )  
p i l e ,  an evaporat ion pond f o r  c o l l e c t i n g  s a l t  p i l e  runo f f ,  a s p o i l s  disposal 
area, and a s a n i t a r y  l a n d f i l l .  

The subsurface f a c i l i t i e s  would cons i s t  o f  f o u r  shaf ts  t o  the underground area 
and a mined underground hor izon f o r  t he  disposal o f  contact-handled (CH) and 
remotely-handled (RH) TRU waste. The underground mine would be conf ined 
w i t h i n  a sur face area o f  about 100 acres. 'The actual  mined area would be 
approximately 25 acres. Another area o f  the mine (about 20 acres) would be 
used f o r  conducting experiments w i t h  defense h igh- leve l  wastes. 

FACILITY OPERATION 

Contact-handled (CH) TRU waste would be shipped t o  the  WIPP by r a i l  and 
t ruck .  The waste would be packaged i n  s p e c i a l l y  designed conta iners which 
would be unloaded w i t h i n  the  waste-handling b u i l d i n g .  A system o f  a i r - l ocks  
and a i r  pressure con t ro l s  would be employed t o  prevent r a d i o a c t i v e  
contaminants from escaping du r ing  t h i s  operat ion.  The CH waste conta iners 
would a r r i v e  i n  packages which would be removed, inspected, decontaminated i f  
necessary, and reloaded i n t o  veh ic les  leav ing  the p lan t .  The CH waste 
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conta iners would be moved t o  the  inventory-and-preparat ion area and then t o  
the  underground waste-receiv ing s t a t i o n .  A t  t h i s  s t a t i o n ,  t he  waste would he 
unloaded from the h o i s t  cage and t ranspor ted  t o  the  was te -d i s~osa l  rooms. 
Each d isposal  room would be b a c k f i l l e d  w i t h  s a l t  t o  cover t he  emplaced waste. 

Remotely handled (RH) TRU waste would a r r i v e  by r a i l  o r  t r u c k . i n  spec ia l  
sh ipp ing  casks. The sh ipp ing  casks would be inspected and unloaded w i t h i n  t h e  
waste-hand1 i n g  bu i l d ing .  The waste cask would be moved t o  the  cask- 
preparation-and-decontamination area. RH waste would be handled from w i t h i n  a 
shie lded c e l l  and w i t h  remote-hand1 i n g  e q u i ~ m e n t  . The RH waste can is te rs  
would be unloaded from t h e i r  sh ipp ing  casks and, a f t e r  unloading, the  sh ipp inq  
casks would be re turned t o  the  shipper  f o r  reuse. The waste can is te rs  would 
be loaded i n t o  casks designed t o  t rans fer  RH waste t o  the  underground d isposal  
area. 

The cask ho ld ing  the  RH waste c a n i s t e r  would be lowered i n  the  h o i s t  caae t o  
t h e  waste-receiving s t a t i o n  where i t  would be removed from the  h o i s t  cage and 
l i f t e d  and t ransported t o  the  waste-disposal area by a s p e c i a l l y  designed 
f o r k l i f t .  The RH waste can is te rs  would be h o r i z o n t a l l y  emplaced i n  
s t e e l - l i n e d  holes i n  the  w a l l s  o f  major tunnels. These l i n e d  holes would then 
be capped- w i t h  a s t e e l  s h i e l d  plug. 

EXPERIMENTAL AND DEVELOPMENTAL PROGRAMS 

During the  SPDV phase of t he  p ro jec t ,  an underground area would be excavated 
f o r  conduct ing nonrad io log ica l  t e s t s .  The completed WIPP r e p o s i t o r v  would 
inc lude a t e s t i n g  f a c i l i t y  f o r  experiments on t h e  i n t e r a c t i o n s  o f  defense 
h igh- leve l  waste (HLW) w i t h  bedded s a l t .  The smal l  amount o f  HLW used i n  the  
experiments would be removed a t  t he  end of the  program and would no t  produce 
any s i g n i f i c a n t  long-term res idua l  e f fec ts  on the  WIPP repos i to ry .  I n  
add i t ion ,  t h e  WIPP would i nc lude  several  o ther  underground a c t i v i t i e s  which 
can be broad ly  character ized as development e f fo r t s .  The develo~ment  of 
storage and handl ing methods would be supported by demonstrations and by 
mon i to r ing  the  s t r u c t u r e  o f  the repos i to ry .  

The i n - s i t u  s tudies i n  the  WIPP r e p o s i t o r y  would he on l v  a p a r t  of a l a r q e r  
program t h a t  inc ludes l abo ra to rv  i nves t i ga t i ons ,  s tud ies  i n  l a r q e  b locks o f  
s a l t ,  and the  development o f  a n a l y t i c a l  models f o r  p r e d i c t i n g  the  behavior of 
a repos i to ry .  Much o f  t h i s  ex tens ive  'pre-WIPP" program i s  underway, and most 
o f  i t  would have been completed before  the  f a c i l i t y  would open. 

The i nves t i ga t i ons  i n  t he  WIPP r e p o s i t o r y  would the re fo re  be ext-ensions of 
e a r l i e r  studies. The WIPP s tud ies  would e s t a b l i s h  whether t he  r e s u l t s  of 
e a r l i e r  experiments are f u l l y  v a l i d  i n  an ac tua l  r e ~ o s i t o r v  and would check 
p rev ious l y  developed a n a l y t i c a l  models. They would a lso  serve as a useful  
demonstration o f  waste-disposal operat ions i n  s a l t .  

PLANS FOR RETRIEVAL 

An important aspect o f  the WIPP p r o j e c t  would be the  abi  1 i t y  t o  remove 
emplaced waste from the  p l a n t  i f  such r e t r i e v a l  becomes necessarv o r  des i rab le  
i n  the f u t u r e .  The r e t r i e v a b i l i t y  pe r iod  f o r  TRU waste would he 5 t o  10 years 
a f t e r  t he  dec is ion  on r e t r i e v a l  was made; t h a t  dec is ion  would be made uo t o  5 



years  a f t e r  t h e  f i r s t  waste i s  emplaced. To permi t  access f o r  r e t r i e v a b i l i t y  
t h e  main t unne l s  would no t  be used f o r  d isposa l  du r i ng  t h e  r e t r i e v a b i l i t y  
pe r i od .  Demonstrations of r e t r i e v a l  would be performed r e q u l a r l y  t o  t r a i n  
workers and t o  r e f i n e  and improve r e t r i e v a l  methods. 

5.6 PLANS FOR DECOMMISSIONING 

A t  t h e  end of the  WIPP opera t ion ,  a decommissioning program would be c a r r i e d  
ou t  f o r  t h e  sa fe  permanent d i s p o s i t i o n  of bo th  sur face  and underground 
f a c i l i t i e s .  The a l t e r n a t i v e s  f o r  decommissioning i n c l u d e  mothba l l i ng ,  
i n -p l ace  entombment, decontaminat ion and d ismant l ing ,  and convers ion t o  a new 
system. These a l t e r n a t i v e s  a re  b r i e f l y  descr ibed below: 

M o t h b a l l i n g  - T h i s  o p t i o n  would c o n s i s t  o f  p u t t i n g  t he  p l a n t  i n t o  a s t a t e  
o f  p r o t e c t i v e  s torage f o r  a few decades. 

e Entombment - A f t e r  removal of usable equipment, t h e  mine would be f i l l e d  
w i t h  s a l t  and t h e  s h a f t s  and boreholes plugged. 

e Decontaminat ion and d ismant l  i n g  - The sha f t  and mine would be entombed as 
descr ibed  above. Sur face f a c i l i t i e s  would be decontaminated, dismant led, 
and t h e  d e b r i s  removed. The present  p l a n  f o r  decommissioning uses t h i s  
method. 

e Conversion t o  a new system - It i s  p o s s i b l e  t h a t  t h e  p l a n t  cou ld  be p u t  t o  
another use a f t e r  WIPP opera t ions  a re  completed. 

I f  wastes were permanent ly emplaced and t h e  r e p o s i t o r y  was decommissioned as 
p r e s e n t l y  planned, a d m i n i s t r a t i v e  c o n t r o l s  would be e s t a b l  ished t o  prevent  
deep d r i l l i n g ,  m in ing  o r  s i m i l a r  a c t i v i t i e s  which miqh t  a l l ow  water i n t o  t he  
d i sposa l  area. W r i t t e n  documentation of t h e  WIPP would be mainta ined i n  
p u b l i c  document depos i t o r i es .  Shaf t  l o c a t i o n s  would be permanently marked and 
durab le  warning monuments would be placed a t  t h e  s i t e .  

5.7 EMERGENCY, SECURITY AND SAFEGUARDS 

A comprehensive program would be es tab l i shed  t o  respond t o  emergencies a t  t he  
WIPP f a c i  l i t y .  Formal emergency p lans and procedures t o  cope w i t h  r a d i a t i o n  
emergencies would be es tab l i shed .  

P lann ing  f o r  emergencies a t  t he  s i t e  would be coord ina ted  w i t h  l o c a l  
o rgan i za t i ons  such as 1 aw-enf orcement agencies, f i r e  companies and h o s p i t a l s .  
Be fo re  a c t i v i t i e s  beg in  a t  t he  WIPP, f i r m  arrangements would be made w i t h  
these  o rgan i za t i ons  and o thers  t o  ensure t h a t  a d d i t i o n a l  suppor t  could be 
ob ta ined  i f  emergency ass is tance  were requ i red .  An emergency p lan  would cover 
t h e  requirements f o r  n o t i f i c a t i o n  o f  emergency preparedness o rgan iza t ions  i n  
New Mexico. 

Severa l  s e c u r i t y  measures would be u t i  1 i zed  t o  p r o t e c t  aga ins t  d e l i b e r a t e  acts  
o f  damage o r  d e s t r u c t i o n  and t h e f t  o f  r a d i o a c t i v e  m a t e r i a l  o r  p l a n t  
equipment. Th is  would i n c l u d e  a c e n t r a l  moni tor -and-cont ro l  system, an 
emergency response fo rce ,  a con t ro l led -access  area, and var ious  l i g h t i n g ,  
l o c k i n g  and a larm s e c u r i t y  systems. 





6.0 ANALYSIS OF ENVIRONMENTAL IMPACTS OF THE AUTHORIZED WIPP PROJECT 

6.1 IMPACTS ON THE BIOPHYSICAL ENVIRONMENT 

6.1.1 T e r r a i n  and 'So i l s  

Adverse impacts on the  t e r r a i n  r e s u l t i n g  from development o f  the WIPP 
f a c i l i t y  would be minimal because the  s i t e  i s  l e v e l  t o  gen t l y  s loping.  
The greates t  change i n  the  t e r r a i n  would r e s u l t  from the  sur face storage 
o f  mined ma te r ia l s .  

Impacts on s o i l s  would r e s u l t  from grading and s o i l  s tockp i l i ng .  
Increased wind and water eros ion of s a l t  s to red  on the  sur face would 
r e s u l t  i n  dekreased s o i  1  p r o d u c t i v i t y .  

6.1.2 Water Resources 

No waterborne discharges are planned du r ing  the  cons t ruc t i on  o f  the  SPDV 
o r  t h e  f u l l  f a c i l i t i e s .  Surface runof f  d i r e c t l y  from the  s a l t  p i l e  would 
be c o l l e c t e d  by a  drainage d i t c h ,  where i t  would be allowed t o  evaporate 
and soak i n t o  the  ground. No impact on groundwater would be expected. 
San i ta ry  waste discharges dur ing  normal WIPP opera t ion  would amount t o  
about 25,000 ga l lons  per day o f  t rea ted  e f f l u e n t .  Any e f f l u e n t  
discharged would meet s t a t e  wa te r -qua l i t y  standards and these e f f l u e n t s  
would not  a f f e c t  l o c a l  s u r f  ace and/or groundwater resources. 

6.1.3 A i r  Q u a l i t y  

The cons t ruc t i on  o f  the SPDV and the  f u l l  WIPP would have an adverse 
e f f e c t  on l o c a l  a i r  q u a l i t y ,  b u t  cons t ruc t i on - re la ted  emissions o f  a i r  
p o l l u t a n t s  and dust  would be sho r t - l i ved .  Emissions of carbon monoxide, 
hydrocarbons, n i t rogen  oxides, su l f u r  d iox ide,  and p a r t i c u l a t e s  would 
r e s u l t  f rom the  ope ra t i  on o f  diesel-powered cons t ruc t i on  equipment. 
F u g i t i v e  dus t  would a lso  be generated. I n  add i t ion ,  some s a l t  would 
become ai rborne from mine exhaust, s a l t  haul i ng  operat ions, and wind 
eros ion o f  the  s a l t  p i l e .  Most o f  the  increases i n  a i r  p o l l u t a n t s  and 
dust  emissions would occur du r ing  the  e a r l y  stages o f  cons t ruc t ion .  

Normal opera t ion  o f  t he  WIPP would r e s u l t  i n  emission o f  s a l t  p a r t i c l e s  
from the s a l t  handl ing system and combustion products from t h e  use o f  
d i e s e l  f u e l .  There would be th ree  major sources o f  emissions from the  
combustion o f  d iese l  f u e l :  t he  emergency-power systems, t he  surface 
handl i ng  equipment, and the  underground handl i n g  equipment. 

These emissions would no t  cause v i o l a t i o n s  o f  Federal o r  S ta te  a i r  
q u a l i t y  standards o r  any no t iceab le  impacts such as reduced v i s i b i l i t y  o r  
damage t o  vegetat ion.  

6.1.4 Noise 

Const ruc t ion  o f  the SPDV and the  f u l l  WIPP f a c i l i t i e s  would cause l o c a l l y  
increased noise l eve l s .  Noise l e v e l s  one m i l e  from the  s i t e  r e s u l t i n g  
f rom s i t e  c l e a r i n g  and excavat ion would be about 63 dBA. B u i l d i n g  



e r e c t i o n  no i se  would r e s u l t  f rom work ing w i t h  s t e e l  b u i l d i n g  frames, 
concre te  placement, c r a w  ope ra t i on ,  and d i e s e l  t r u c k s .  The o v e r a l l  
n o i s e  l e v e l  f o r  b u i l d i n g  e r e c t i o n  would be about f i v e  t o  seven dBA lower  
than t h a t  f o r  s i t e  c l e a r i n g .  S h a f t  s i n k i n g  would be t h e  n o i s i e s t  d u r i n g  
t h e  f i r s t  50 t o  90 f e e t  o f  d r i l l i ~ g ,  h u t  t h e  no i se  l e v e l s  generated would 
be l e s s  than  those f o r  c l e a r i n g  and excavat ion.  Increased t r a f f i c  i n  t h e  
area would a l s o  c o n t r i b u t e  t o  h i ghe r  no i se  l e v e l s .  

Noise produced d u r i n g  normal o p e r a t i o n  o f  t h e  WIPP would come f rom t h e  
water pumphouse, t h e  h o i s t  house, t h e  t rans fo rmer  and switchyard, mine 
c o n s t r u c t i o n  exhaust and t r a i n  movements. An o v e r a l l  l e v e l  o f  50 dBA 
cou ld  be expected 400 f e e t  from t h e  waste-hand1 i n g  h u i  l d i n g .  

The increased no i se  l e v e l s  would g e n e r a l l y  be i n s i g n i f i c a n t  except  d u r i n g  
e a r l y  c o n s t r u c t i o n  when t h e  no i se  may d i s t u r b  t h e  neares t  persons hea r i ng  
t h e  noise, t h e  f o u r  permanent and/or 20 seasonal r e s i d e n t s  a t  t h e  James 
Ranch. 

6.1.5 Vegetat ion and W i l d l i f e  

Adverse impacts on b i o l o g i c a l  resources would be s l i g h t  f o r  t h e  f o l l o w i n g  
reasons: 

1. No endangered spec ies o f  p l a n t s  o r  animals a re  known t o  i n h a b i t  
t h e  s i t e  o r  t h e  v i c i n i t y  of t h e  s i t e .  

2.  Water requi rements f o r  t h e  s i t e  would be low. 

3. The land  con ta ins  s o i l  types and vege ta t i on  assoc ia t ions  which 
a re  common th roughout  t h e  reg ion .  

B i o l o g i c a l  e f f e c t s  o f  c o n s t r u c t i o n  would r e s u l t  f rom t h e  removal o f  land 
f rom rangeland h a b i t a t s .  A  t o t a l  of 48 and 192 acres o f  vege ta t i on  f rom 
sh innery  oak, senecio, sagebrush, yucca, mesquite, and broom snakeweed 
vege ta t ion  types would be c l e a r e d  f o r  SPDV development and f u l l  f a c i  1  i t y  
cons t ruc t i on ,  r e s p e c t i v e l y .  A l l  vege ta t i on  and w i l d l i f e  w i t h i n  t h i s  area 
would be removed throughout  t h e  d u r a t i o n  o f  t he  p r o j e c t .  

Impacts are expected f rom t h e  c o n s t r u c t i o n  o f  r igh ts -o f -way .  Some 
b i r d s - o f  -prey deaths may be ca~rsed by e l e c t r o c u t i o n  on u t  i 1  i t y  1  ines 
d e s p i t e  t h e  f a c t  t h a t  these  l i n e s  would be designed i n  accordance w i t h  U. 
S. Department o f  A  r i c u l t u r e  g u i d e l i n e s  t o  min imize such e f f e c t s  
(USDA-REA, no date!. A1 though some nega t i ve  e f f e c t s  ( increased animal 
m o r t a l  i t y ,  i n h i b i t i o n  o f  animal movements) would be expected when t h e  
roads are b u i l t ,  roadways o f t e n  have a  p o s i t i v e  e f f e c t  on l o c a l  p l a n t s  
and animals by i n c r e a s i n g  t he  d i v e r s i t y  of h a b i t a t s .  Much o f  t h e  l and  
c l ea red  along r i gh t s -o f -way  d u r i n g  c o n s t r u c t i o n  would r e v e r t  t o  n a t u r a l  
vege ta t ion .  Although some o f  t h e  removed p l a n t  species may remain absent 
f rom t h e  r igh ts -o f -way  f o r  years,  the  impact would be minor because t h e  
removed species are very  common i n  the  reg ion .  



Because no areas would he c leared o ther  than those du r ing  construct ion,  
t he  impacts t o  vegetat ion dur ing  operat ions would be p r i m a r i l y  t he  r e s u l t  
o f  cont inued use o f  c leared areas. Dispers ion and depos i t ion  o f  s a l t  and 
o ther  mined rock p a r t i c l e s  f rom the  storage p i l e  would a f f e c t  l o c a l  
vegeta t ion  adversely. However, these impacts would no t  be s i g n i f i c m t .  

Operat ional  noise would f r i g h t e n  res iden t  w i l d l i f e  species, but a f t e r  a 
per iod  of t ime  some animals would become accustomed t o  t h i s  k i n d  o f  noise 
and r e t u r n  t o  t h e i r  o r i g i n a l  hab i ta t .  Other more s e n s i t i v e  species would 
have l e f t  t h e  area as a r e s u l t  o f  cons t ruc t ion  a c t i v i t i e s .  

New roads i n  t he  area would a l l ow  easier  access f o r  hunt ing and o ther  
outdoor a c t i v i t i e s .  Th is  improved access would lead t o  increased road 
t r a f f i c ,  and i ntermi t t e n t  o f f  -road excursions would d i s t u r b  vegetat ion 
and w i l d l i f e .  The people who move i n t o  the  Carlsbad area t o  work a t  t he  
f a c i l i t y  could increase hunt ing  pressure on w i l d l i f e  i n  the  area. 

5.1.6 Rout ine Releases o f  R a d i o a c t i v i t y  

The opera t ion  o f  t he  f a c i l i t y  would r e q u i r e  handl ing o f  packages and 
can is te rs ,  some o f  which may be e x t e r n a l l y  contaminated. No can is te r  
would be opened, bu t  very small q u a n t i t i e s  o f  nucl ides would be released 
as a r e s u l t  o f  r o u t i n e  handl ing. The releases would be he ld  t o  l e v e l s  as 
low. as reasonably achi evahle. 

Impacts f rom rad ionuc l i des  re leased from the  waste packages du r ing  normal 
operat ions would be small. The greates t  i n d i v i  dual 50-year dose 
commitment t o  o f f s i t e  persons would be 0.0000065 rem t o  the bone. 

IMPACTS ON THE SOC IOCULTllRAL ENVIRONMENT 

6.2.1 Popu la t ion  

Const ruc t ion  t ime  f o r  t h e  WIPP would be 4.5 years and a maximum o f  2250 
new res iden ts  would be drawn t o  Eddy and Lea count ies dur ing t h i s  
per iod.  A decrease o f  about 1575 persons i s  expected du r ing  the  two-year 
pe r iod  f o l l o w i n g  complet ion o f  construct ion.  With the  beginning o f  
operat ions (seven years a f t e r  cons t ruc t i on  s ta r t -up )  225 i n-mi grants are 
expected, w i t h  another 100 people f o l l o w i n g  the  next  year. The n i n t h  
year  a f t e r  cons t ruc t i on  s t a r t - u p  should see a t o t a l  drop i n  populat ion o f  
about 1250 people. The n e t  change i n  populat ion i s  expected t o  remain 
constant  throughout opera t ion  a t  j u s t  over 1050. 

Assuming t h a t  cur ren t  pa t te rns  o f  p l  ace-of-residence choices would he 
f o l l  owed by  t h e  new WIPP-attrac ted populat ion, most popu la t ion  change 
would occur i n  Eddy County. Carlsbad i s  expected t o  rece ive  the  greates t  
sl iarz of t h e  new r e s i d e n t s  (a  peak change o f  1900). Loving i s  expected 
t o  gain a maximuni o f  on l y  about 100 new res idents and the maximum impact 
i n  Lea County i s  p ro jec ted  a t  150 new res idents  du r ing  the  peak o f  
cons t ruc t i on  and fewer than 100 dur ing opera t i  9 ~ .  The f u l l  owing 
d iscussions assume t h i s  p a t t e r n  o f  populat ion in f lux .  



6.2.2 Housing 

Housing demand induced by the  WIPP p r o j e c t  would peak d u r i n g  the  f o u r t h  
year  o f  cons t ruc t i on  a t  about 880 t o t a l  housing u n i t s .  T h i s  demand would 
decrease t o  330 t o t a l  u n i t s  du r i ng  the seventh year  a f t e r  cons t ruc t i on  
s ta r t -up  and t h e r e a f t e r  remain s table.  

The composit ion o f  housing demand would be expected t o  change as 
c o n s t r u c t i o n  and ope ra t i on  began. During cons t ruc t ion ,  t h e r e  would 
l i k e l y  be a l a rge  demand f o r  mobi le  homes and m u l t i - f a m i l y  un i t s ;  du r i ng  
operat ion,  8 1  percent o f  t h e  demand would he f o r  s-ingle-fami1.y u n i t s .  

The a r r i v a l  o f  new res idents ,  combined w i t h  t h e  c u r r e n t  t i g h t  
mortgage-loan market, cou ld  cause a shor t -1  i ved  housing shortage i n  
Carlsbad, Loving, and Hobbs du r i ng  the  e a r l y  stage o f  WIPP cons t ruc t ion .  
Other types o f  housing, such as mobi le  homes, cou ld  be used t o  cover t h i s  
shortage. F i v e  years a f t e r  cons t ruc t i on  s t a r t - u p  an excess o f  housing 
u n i t s  would be expected because o f  a  l a g  between t h e  end o f  WIPP 
cons t ruc t i on  and the beginning o f  operat ions.  

6.2.3 Economic A c t i v i t y  

Dur ing cons t ruc t i on  o f  the  WIPP, approximately $291.5 m i l l i o n  would he 
spent f o r  labor,  equipment, and o ther  cons t ruc t i on  costs.  Because 
c e r t a i n  expenditures would go t o  areas ou ts ide  Eddy and Lea count ies, and 
i n  some instances o u t s i d e  t h e  S ta te  o f  New Mexico, o n l y  $137.9 m i l l i o n  
would d i r e c t l y  af fect  the  economy o f  the two-county area. I n d i r e c t  
e f f e c t s  i n  t h e  p r i v a t e  sec to r  would t o t a l  an est imated $112.4 m i l l i o n .  
The government sec tor  ( s ta te ,  l oca l ,  and i n d i r e c t l y  a f f e c t e d  Federal 
agencies) would rece i ve  about $14.8 m i l l i o n  i n  new a c t i v i t y .  The 
g rea tes t  l o c a l  economic impact ( d i r e c t  and i n d i r e c t )  du r i ng  a s i n g l e  year 
would be about $79.4 m i l l i o n  dur ing  the  t h i r d  year  o f  cons t ruc t ion .  

As cons t ruc t i on  ended and the  f a c i  1  i t y  became oeerat  i o n a l  , t h e  economic 
impact would change s i g n i f i c a n t l y .  Some $23.5 m i l  l i o n  would be spent 
annua l ly  f o r  the opera t ion  phase; $16.9 m i l l i o n  would d i r e c t l y  a f f e c t  t h e  
economy o f  t h e  area. The t o t a l  l o c a l  economic impact o f  t h e  opera t ion  
phase, bo th  d i r e c t  and i n d i r e c t ,  would amount t o  almost $33.0 m i l l i o n  
annual ly. 

Both Eddy and Lea count ies  have experienced low unemplovment r a t e s  i n  t he  
pas t  and would be expected t o  have reasonably low unemployment a t  t he  
beginning o f  the WIPP p r o j e c t .  The average number o f  cons t ruc t i on  and 
non-cons t ruc t i  on WIPP j obs  would be approximately 920 d u r i n g  t h e  t h i r d  
year o f  cons t ruc t ion .  F u l l  opera t ion  o f  the  WIPP would r e q u i r e  
approximately 440 employees and an a d d i t i o n a l  514 .jobs w o ~ ~ l d  be supported 
i n d i r e c t l y .  

6.2.4 Community Serv ices and F a c i l i t i e s  

Educat ion 

The p r i n c i p a l  e f f e c t  o f  the  WIPP upon the Carlsbad school system would be 
t o  acce le ra te  t he  r a t e  o f  increase i n  enrol lment,  w i t h  a 10 percent 



increase be ing  reached by the  f o u r t h  year  a f t e r  t he  s t a r t  o f  
cons t ruc t  ion. Th i s  accelerated r a t e  of student-popul a t i o n  growth, 
however, would no t  t a x  the  capac i t y  o f  t he  school system because o f  an 
excess o f  phys ica l  capaci ty .  The WIPP p r o j e c t  would 1 i k e l y  r e q u i r e  the  
h i r i n g  o f  a d d i t i o n a l  teachers. L i k e  Carlsbad, I-oving c u r r e n t l y  has an 
excess o f  classroom space and t h e  WIPP would no t  cause overcrowding. 

Water S U D D ~ V  and wastewater treatment 

Carlsbad has s u f f i c i e n t  water r i g h t s  fo r  t h e  nex t  several  decades. The 
WIPP p r o j e c t  would increase demand by as much as s i x  percent  dur ing  
c o n s t r u c t i o n  and two percent  i n  subsequent years. The Loving water 
system should reach capac i t y  i n  1992 i f  the  WIPP were constructed; 
w i thou t  t h e  WIPP t h e  system capac i t y  would be reached a year  l a t e r .  

A new sewage-treatment p l a n t  i s  being constructed i n  Carlsbad and the  
p l a n t  should be adequate t o  meet t he  needs o f  Carlsbad f o r  t h e  next  
several  decades w i t h  o r  w i thout  t he  WIPP. The c u r r e n t  demand on Loving 's  
sewage-treatment p l a n t  u t i  1 i zes  approximately 60 percent  o f  t he  p l a n t ' s  
capac i t y  . Populat ion increases expected from t h e  WIPP p r o j e c t  would no t  
be expected t o  increase demand beyond t h e  p l a n t ' s  c u r r e n t  capaci ty .  
However, because the present p l a n t  does n o t  meet e f f l u e n t  standards o f  
t h e  New Mexico Water .Qua1 i t y  Commission, any increase i n  popu la t ion  would 
aggravate e f f l u e n t  q u a l i t y  problems. 

E l e c t r i c a l  and n a t u r a l  gas se rv i ce  

The WIPP p r o j e c t  would be expected t o  increase e l e c t r i c i t y  use i n  t he  
Car l  sbad-Loving area by one percent  du r ing  a nine-year cons t ruc t i on  and 
i n i t i a l  opera t ion  per iod.  Generat ing capac i ty  would be s u f f i c i e n t  t o  
meet t he  p ro jec ted  demand, however, new d i s t r i b u t i o n  substat ions would be 
requ i red .  

As a r e s u l t  o f  the  WIPP, gas consumption i n  t he  Carlsbad area would be 
about 0.5 percent  above base1 i n e  l e v e l s  i n  1987. The increase i n  the  
Lov ing  area would be two percent i n  1987. Gas company o f f i c i a l s  
a n t i c i p a t e  t h a t  t he  increased demand could be accommodated w i thout  
d i f f i c u l t y .  

F i r e  and p o l i c e  p r o t e c t i o n  

To ma in ta in  c u r r e n t  l e v e l s  of f i r e  p r o t e c t i o n  i n  1987, Carlsbad would 
need 36 f u l l - t i m e  f i r e  department employees under base l i ne  cond i t ions  and 
38 employees w i t h  the  WIPP. To main ta in  cu r ren t  l e v e l s , o f  f i r e  
p r o t e c t i o n  i n  1987, Loving w i l l  need t o  purchase one a d d i t i o n a l  p iece o f  
major equipment. No new personnel would be needed, w i t h  o r  w i thout  t h e  
WIPP. 

The WIPP f a c i l i t y  would c rea te  the  need f o r  th ree  more Carlsbad p o l i c e  
employees by 1987, and t h e  WIPP would change the  t imes when add i t ions  t o  
the  Carlsbad P o l i c e  Department and Eddy County S h e r i f f ' s  department are 
needed. I n  Loving, t h e  WIPP would n o t  increase t h e  number o f  p o l i c e  
o f f i c e r s  needed t o  main ta in  t h e ' c u r r e n t  o f f i c e r s / r e s i d e n t s  r a t i o .  



Heal th  care  

Current  h o s p i t a l  f a c i l i t i e s  i n  Eddy and Lea Counties are adequate t o  meet 
any WIPP-induced demand through t h e  1980s. The WIPP would increase the  
demand f o r  pr imary-care physic ians by about one by 1987. 

T r a f f i c  and t r a n s p o r t a t i o n  

Most o f  t h e  s t r e e t s  i n  Carlsbad have t r a f f i c  volumes below capac i t y  and 
the  WlPP would not  be expected t o  cause congestion problems. I n  Hobbs, 
some in te rsec t i ons  are expected t o  exceed capac i t y  by 1987 and the  WIPP 
p r o j e c t  could add s l i g h t l y  t o  t h i s  problem. 

Communications serv ices and f a c i l i t i e s  

General Telephone o f  t h e  Southwest i s  expanding i n s t a l l a t i o n s  i n  t he  area 
and an t i c i pa tes  no d i f f i c u l t y  i n  meeting p ro jec ted  demand w i t h  o r  w i thout  
t h e  WIPP. 

Sol i d  waste management 

The p ro jec ted  increase i n  the  Car l  sbad p o p l ~ l  a t i  on i nd i ca tes  t h a t  two 
a d d i t i o n a l  vehic les w i l l  be needed t o  c o l l e c t  re fuse i n  1987. With the  
WIPP th ree add i t i ona l  veh ic les   would^ be needed. No change i n  veh i c le  
requirements would be expected i n  Loving and Hobbs w i t h  t h e  WIPP. The 
l a n d - f i  11 f a c i l i t i e s  o f  these th ree  communities are adequate t o  handle 
f u t u r e  needs f o r  at  l e a s t  20 years w i t h  o r  w i thout  t he  WIPP. 

DENIAL OF MINERAL RESOURCES 

Empl acement of. r a d i  oac t i  VP waste i n the WIPP r e p o s i t o r y  could prec l  ude 
f o r  sa fe ty  reasons the  e x t r a c t i o n  o f  mineral  resources from the  geologic 
s t r a t a  above or  below the  d isposa l  l e v e l  w i t h i n  c o n t r o l  zones I, I 1  and 
111. Any min ing or  d r i l l i n g  a c t i v i t i e s  occur r ing  w i t h i n  these zones 
would be under s t r i c t  DOE con t ro l .  Res t r i c ted  development would Se 
permi t ted  w i t h i n  c o n t r o l  zone I V .  

I n  order t o  pu t  the  den ia l  o f  these mineral s  i n  perspect ive, one needs t o  
compare them w i t h  reg iona l ,  na t i ona l  and wor ld resources and reserves. 
Table 6.1 conta ins the  elements f o r  such a  comparison. The data reveal 
t ha t ,  except f o r  langbe in i  t e  ( f o r  which there  are syn the t i c  subs t i t u tes ) ,  
t h e  t o t a l  land commitment would have l i t t l e  e f f e c t  on the reg iona l  
a v a i l a b i  1  i t y  o f  minera ls  and almost no na t i ona l  s ign i f i cance.  

The in -p lace o re  value o f  the  potash reserves a t  t he  Los Medanos s i t e  i s  
est imated a t  $6.26 m i l l i o n  a t  1977 average pr ices .  This  est imate i s  
based on the  assumption t h a t  s y l v i t e  resources a t  the  s i t e  are 
economically recoverable. The gross value o f  t he  hydrocarbon reserves a t  
t h e  s i t e  i s  est imated t o  be greater  than $146.4 m i l  l i o n .  

Since DOE con t ro l s  would a l low f u t u r e  d r i l l i n g  and mi l l ing  itt ti in con t ro l  
zone I V  o f  t he  type now p rac t i ced  i n  the  area, t he  impact of withdrawing 



minera l  resources and reserves would be reduced from those i nd i ca ted  f o r  
t h e  t o t a l  s i t e .  E x p l o i t a t i o n  o f  c o n t r o l  zone 1.V would recover a 
s i g n i f i c a n t  f r a c t i o n  of t h e  minera ls ,  i.e., 73 percent  o f  t he  l angbe in i t e  
reserves and 53 percent of t h e  na tu ra l  gas (Sable 6.2). 

Tab le  6.1. S ign i f i cance  of t he  Resources and Reserves a t  t he  WIPP S i t e  

W I PP Un i ted  
Deposi t  s i t e  Region States World 

RESOURCESa 

S y l v i  t e  ( a t  lease grade) 
Quan t i t y ,  m i  11 i o n  tons o re  B . 5  4260 8500 850,000 
Percentage a t  WIPP s i t e  2.1 1 .O 0.010 

h i g h  grade 54.0 
1 ow grade 133.2 

Langbe in i te  ( a t  lease grade) 
Quant i  ty, m i  11 i on  tons o re  264.2 1140 No est imate avai 1  ab le  
Percentage a t  WIPP s i t e  23 (21.5 as K20) 

h i g h  grade 77.6 
low grade 351 .O 

Crude o i l  
Quan t i t y ,  m i  11 i o n  b a r r e l  s  37.50 1915 200,000 Not a v a i l  a5 le 
Percentage a t  WIPP s i t e  2 .O 0.019 

Na tu ra l  gas 
Quan t i t y ,  b i l l i o n  cub ic  -Feet 490 25,013 355,000 Not a v a i l a b l e  
Percentage a t  WIPP s i t e  2.0 0.357 

D i s t i l l a t e  
Quan t i t y ,  m i  11 i o n  b a r r e l s  5.72 293 Not avai 1  able 
Percentage a t  WIPP s i t e  2.0 

Syl v i  t e c  
Quan t i t y ,  m i  11 i o n  tons K20 3.66 106 206 11,206 
Percentage a t  WIPP s i t e  3.4 1.8 0.033 

~ a n ~ b e i n i t e d  
Quan t i t y ,  m i l l i o n  tons K20 0. 9;ld 9.3 9.3 Not a v a i l a b l e  
Percentage a t  WIPP s i t e  10 10 

e 

Crude o i l  
Quan t i t y ,  m i l l i o n  b a r r e l s  r V i  1  471.7 29,486 646,000 
Percentage a t  WIPP s i t e  0 0 0 

Na tu ra l  gas 
Quan t i t y ,  b i l l i o n c u b i c  f e e t  54.62 3865 208,800 2,520,000 
Percentage a t  WIPP s i t e  1.15 0.021 0.0018 



Table 6.1. S ign i f i cance  o f  the  Resources and Reserves a t  the  WIPP S i t e  
(Cont. ) 

WIPP Uni ted 
Depos i t s i t e  Region States World 

D i s t i l  l a t e  
Quant i ty ,  m i l l i o n  b a r r e l s  0.12 169.1 35,000 Not ava i l ab le  
Percentage a t  WIPP s i t e  0.07 0.0003 

aData sources: Hydrocarbons, Poster  (1914) f o r  t he  s i t e  and region; 
potash s a l t s ,  John e t  a l .  (1978) f o r  the  s i t e  and region; Brohst and 
P r  tt (1973) f o r  U.S. o i l  and gas and the  wor ld resources o f  s y l v i t e .  

EData sources: Hydrocarbons, SWM (1979) f o r  t he  s i t e ;  American 
Petroleum I n s t i t u t e  (1978) f o r  t he  region, t h e  Uni ted States and the  
world; potash sa l t s ,  U.S. Bureau o f  Mines (USBM, 2977). 

CThe U.S. Bureau o f  Mines (USBM, 1977) does n o t  consider any s y l v i t e  
t o  be commercial today. However, one bed (mining u n i t  A-1) o f  s y l v i t e  
wa marginal and has been added t o  t h e  reserve l i s t .  

$Estimates from AIM, 1979. The USBM est imate  f o r  the  WIPP s i t e  i s  
4.41 m i l l i o n  tons K20 equ iva len t  b u t  no comparable USBM est imate i s  
ava i l ab le  f o r  t he  e n t i r e  d i s t r i c t .  

Table 6.2. The E f f e c t  o f  A l lowing the  E x p l o i t a t i o n  o f  Hydrocarbons 
and Potash i n  Contro l  Zone I V  

I n  Percentage o f  t o t a l  
I n  inner  zones recoverable i n  

Deposit t o t a l  s i t e  ( I ,  11, 111) Zone I V  

RESOURCES 

S y l ~ i t e , ~  m i l l i o n  tons ore  133.2 39.1 7 1 
Langbein i te  a m i l l i o n  tons ore 351 .Q 121.9 6 5 
Crude 0 i 1 , ~ ' ~ i l l i o n  b a r r e l s  37.50 16.12 5 7 
Natura l  gas b i l l i o n  cub ic  f e e t  490 21 1 57 
 ist till ate,^ m i  11 i o n  b a r r e l s  5.72 2.46 5 7 

RESERVES 

s y l v i t e , ~ s d  m i l l i o n  tons ore 27.43 N i  1 100 
~ ~ l v i t e , ~ . ~  m i l l i o n  tons KpO 3.66 N i  1 100 
Langbeinite,c m i l l i o n  tons ore 48.46 13.3 7 3 
Langbeinite,c m i l l  i o n  tons K20 4.4.1 1.21 73 
Crude o i l ,  m i l l i o n  b a r r e l s  --- --- - - - 
Natura l  gas,e b i l l i o n  cubic fee t  44.62 21.05 5 3 
D i s t i l l a t e ,  m i l l i o n  b a r r e l s  0.12 0.03 75 

aData from John e t  a l .  (1978, Table 4 ) .  
bcomputed from data presented by Foster  (1974) by p ropo r t i on  of area o f  

zone I V  t o  the  t o t a l  area o f  t he  s i t e .  



CData from the U.S. Bureau of Mines (USBM, 1977, Table 5 ) .  
dsy l v i  t e  resource i s  consi dered subeconomic by USBM. 
ecomputed from data presented by SWA (1979), cons ider ing  t h a t  on ly  

reserves under t h e  i nner th ree  zones are precluded from development. 

6.4 IMPACTS OF OPERATIONAL ACCIDENTS 

6.4.1 Accidents I n v o l v i n g  Rad ia t i on  

To assess t h e  environmental impacts o f  accidents t h a t  could re lease 
r a d i o a c t i v e  mater i  a1 , scenarios were pos tu la ted  t o  model severe accidents. 
Each scenar io was analyzed i n  d e t a i l  t o  determine p o t e n t i a l  impacts t o  the  
general pub l ic .  A t y p i c a l  scenar io of an accident re leas ing  the  waste 
inc ludes the  f o l l o w i n g  events: 

1. A breach o f  t he  waste conta iner .  
2. Exposure o f  a  p o r t i o n  o f  t he  waste t o  the  a i r .  
3. Suspension o f  t h e  p o r t i o n  o f  t h e  waste t h a t  i s  o f  r e s p i r a b l e  s i z e  i n  

v e n t i l a t i o n  a i r .  
4. Deple t ion  o r  f a l l o u t  o f  waste p a r t i c l e s  from the a i rs t ream when such 

processes are c red ib le .  
5. Release to  the  environment. 
6. Dispers ion o f  t h e  a i rbo rne  r a d i o a c t i v i t y  t o  the s i t e  boundary and 

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

None o f  these accidents i s  l i k e l y  t o  occur. 

The dose commitments t o  i n d i v i d u a l s  r e s u l t i n g  from f o u r  o f  t h e  accident 
scenarios f o r  CH TRU waste are  presented i n  Table 5.3. Since most o f  the  
exposure due t o  t h e  CH TRU waste r e s ~ ~ l  t s  from the  d i r e c t  i n h a l a t i o n  o f  
rad ionuc l i de  p a r t i c u l a t e s ,  t h e  values i n  the  tab les  are 50-year dose 
commitments. The greates t  percentage of the  dose commitments r e s u l t s  f rom 
plutonium. 

The CH TRU waste scenar io i n v o l v i n g  an underground f i r e  would have the 
greates t  impact; n e v e r t h e l ~ s s ,  t h e  impact on the  general p u b l i c  would be 
n e g l i g i b l e .  5hould an underground f i r e  occur, t h i s  person would receive a  
0.0000044 rem 50-year dose commitment t o  the  bone. Dur ing 50 years, however, 
n a t u r a l  backg ro~~nd  r a d i a t i o n  w i l l  c o n t r i b u t e  a dose o f  5 rem t o  the  bone. The 
dose from the  accident would be a  small f r a c t i o n  o f  t he  n a t u r a l l y  occur r ing  
background exposure. None o f  the  hypothesized scenarios f o r  CH TRU waste 
could r e s u l t  i n  a  s i g n i f i c a n t  dose t o  the  pub l ic .  

The r e s u l t s  o f  accidents i n v o l v i n g  RH TRU waste are a l so  presented i n  
Table 6.3. Judged by comparison w i t h  doses received from na tu ra l  background 
r a d i a t i o n ,  t h e  doses t o  the general p u b l i c  which would r e s u l t  from any o f  
these accident scenarios are a1 so very  small. 



Tab le  6.3 50-Year Dose Comnitment Received by a Person L i v i n g  a t  t he  
S i t e  Boundary 

Dose cornmitmentsa(rem) 
Acc iden t  scenar io  Bone Luna Whole Bodv 

CH Area 
Sur face f i r e  
Su r f  ace con ta i  nc r  

f a i  1 u re  
H o i s t  drop 
Underground f i r e  

RH Area 
Can i s te r  drop i n  

t r a n s f e r  c e l l  
H o i s t  drop 

RH TRU waste 
Experimental HLW 

Natura l  backgroundc 
5-hour j e t  f l i g h t d  

aDose equ iva len t  commitments 
b! e4.-7 = 1.4 x 10~~=0.00000014 
c i la ta  f rom t h e  Na t i ona l  Counci l  on Rad ia t i on  P r o t e c t i o n  and 

Measurements (NCRP, 1975). 
d ~ i d - l a t i t u d e s  a t  38,000 feet.  

6.4.2 Nonrad io log ica l  Acc iden ts  

Acc idents  t h a t  cou ld  a f f e c t  t h e  environment w i t h o u t  d i s p e r s i n g  
rad ionuc l i des  would be re l eases  of chemicals, f ue l s  o r  o ther  t o x i c  
m a t e r i a l s  as a r e s u l t  .3f chemical  explosions, f i r e  o r  s t r u c t u r a l  damage. 
Precaut ions would be taken  t o  ensure t h a t  a l l  p o t e n t i a l l y  hazardous 
m a t e r i a l s  kep t  a t  t h e  s i t e  would be handled i n  such a way as t o  min imize 
environmental  hazards and e f f e c t s  on t h e  h e a l t h  and sa fe ty  o f  t h e  pub l i c .  

6.4.3 Na tu ra l  Events 

Earthquakes 

A l l  b u i l d i n g s  and systems e s s e n t i a l  f o r  the  safe hand l i , l g  o f  r a d i o a c t i v e  
waste would be designed t o  w i t hs tand  earthquake acce le ra t i ons  t h a t  may be 
expected t o  occur a t  t h e  s i t e  d u r i n g  t he  ope ra t i ona l  l i f e  o f  the WIPP 
f a c i  1 i ty. Accord ing ly ,  ear thquake- i  nduced r e 1  eases of r a d i o a c t i v i t y  
would be u n l i k e l y .  

S t rong  earthquakes cou ld  damage o the r  s t r u c t u r e s  b u t  f a i l u r e  o f  these 
s t r u c t u r e s  and systems would no t  a f f e c t  t h e  Su i l d i ngs  and systems 
designed t o  w i ths tand  earthquakes. 



Thunderstorms and tornadoes 

Thunderstorms are no t  l i k e l y  t o  cause serious safe ty  problems f o r  the 
WIPP. Surf ace s t ruc tures essenti a1 t o  the safe handling of rad ioact ive 
wastes would. be designed t o  withstand tornado-force winds, tornado-dri ven 
m i  s s i  1 es and sudden pressure changes. 

Range f i r e s  

There i s  a po ten t i a l  fo r  range f i r e s  a t  the Los Medanos s i t e  because o f  
the a r i d  c l imate and desert vegetation. During operations, such a range 
f i r e  would not  cause extensive damage t o  the WIPP fact 1 i t i e s  because of 
the bu f fe r  af forded by c lear ing vegetation from con t ro l  zone I and the 
f i r e  p ro tec t ion  systems employed a t  the s i te.  

A range f i r e  near the s i te,  however, could release radionucl ides 
accumulated b i o l o g i c a l l y  i n  vegetation as a r e s u l t  of previous rou t ine  
re1 eases o f  r ad ioac t i v i t y .  Accordingly, conservative analysis o f  the  
rad ia t i on  dose consequences o f  such a f i r e  was conducted. This analysis 
assumes t h a t  the range f i r e  occurs af ter  25 years of normal operation. 
Results i nd i ca te  t ha t  the rad ia t i on  dose t o  the maximally exposed 
ind iv idua l  as a r e s u l t  o f  t h i s  occurrence would be a small f r a c t i o n  o f  
doses from normal background r a d i  a t  i on. 

6.5 MITIGATION OF IMPACTS 

Various design features and construct ion pract ices incorporated i n t o  the 
WIPP p ro j ec t  would lessen the po ten t ia l  adverse environmental impacts 
attendant t o  such an a c t i v i t y .  The DOE would obta in  a l l  appl icable 
Federal and State permi t s  and approval s deal ing w i t h  environmental 
p ro tec t i  on and many potent i a1 adverse consequences of the p ro j ec t  would 
be avoided i n  complying w i t h  these regulations. Par t  o f . t h e  design o f  
the WIPP would include plans f o r  environmental monitoring. This 
moni tor ing would al low the DOE and i t s  contractors t o  be aware 
continuously o f  environmental condi t ions i n  the s i t e  area, and would 
a l e r t  them t o  any unexpected impacts. If such unanticipated consequences 
should be detected, appropriate act ion could be taken a t  t ha t  t ime t o  
reduce the sever i t y  o f  any adverse impact. 

6.5.1 Biophysical Environment 

Disturbed areas 

M i t i g a t i n  the impacts t o  disturbed areas would consist  of two basic 
parts: ( 1  s minimizing the area a f fec ted and associated impacts during 
construct ion and ( 2 )  r es to r i ng  disturbed areas a f ter  completing the 
project .  During construct ion, impacts t o  t e r r a i n  and s o i l s  would be 
reduced by the con t ro l  o f  wind and water erosion. Watering o f  a l l  
disturbed areas on an "as neededN basis would. reduce the amount o f  s o i l  
l o s t  by wind. Construct ion o f  perimeter ditches t o  in te rcep t  r a i n f a l l  
runoff would g rea t l y  reduce the amount o f  s o i l  erosion by water. These 
ditches would be designed and constructed so t ha t  the water they ca r ry  
w i l l  not  cause excessive erosion i n  the channels. 



S i t e  t r a f f i c  w i l l  be l i m i t e d  t o  designated roads a d  spec i f i c  parking 
areas as much as pract icable. Construct ion mate r ia l s  w i l l  be confined t o  
spec i f i ed  laydown areas. Only areas i n  which f a c i l i t i e s  w i l l  be 
constructed and materi  a1 1 aydown areas w i l l  be cleared of vegetation and 
graded. These measures w i l l  prevent ind iscr iminate  d is rup t ion  o f  the 
desert hab i ta t  by the construct ion workforce. 

A t  the completion o f  construct ion, a l l  areas disturbed by construct ion 
and not required f o r  permanent f a c i l i t i e s  w f l l  be restored. A l l  
temporary bui ld ings w i l l  be removed and these disturbed areas restored t o  
t h e i r  approximate undisturbed s t  ate. 

Water ~ o l l u t i o n  

During the ea r l y  phases of construct ion, chemical t o i l e t s  would be 
provided f o r  san i tary  waste t h a t  would be co l lec ted  r e g u l a r l y  and removed 
from the s i t e  f o r  proper treatment and disposal. With completion o f  the 
sewagetreatment plant, t r a i l e r s  w i th  restroans and day tanks f o r  storage 
would be used u n t i l  the r e s t  of the system i s  completed. The day tanks 
would be emptied at the sewagetreatment plant. Af ter  t h i s  time and 
dur ing operations, sanitary-waste ef f luents would be t reated t o  meet 
Sta te  o f  New Mexico standards. Where economically feasib le,  wastewater 
would be recycled t o  reduce consunption; for example, t reated san i ta ry  
ef f luents would be employed f o r  1 andscape i r r i g a t i o n  and dust control  at  
the s i t e .  

A i r  p o l l u t i o n  

Construct i  on-re1 ated a i r  pol 1 u t ion  would general ly  be 1 i m i  ted t o  the 
imnedi ate area of the s i te.  The la rges t  source of  airborne po l lu tants  
w o ~ ~ l d  be the hand1 i n g  and t ransfer  of so i l ,  producing f u g i t i v e  dust. To 
reduce t h i s  dust, permanent roadways would be paved and mai ntained. 
Other f requent ly  t rave led areas would be over1 a i d  w i t h  gravel or cal iche 
and watered as needed dur ing working hours. 

I f  a concrete batch p lant  were needed a t  the s i t e  dur ing construct ion, 
dust from i t s  operation would be control  l ed  using best engineering 
pract ices. Canbustion emissions from construct ion equipnent would be 
cont ro l led by the use of a l l  appl icable EPA emission controls. If 
burning o f  refuse at the s i t e  were necessary, i t  would be car r ied  out i n  
canpl i ance wi th  a l l  appl i cable regul  ations. 

During preparation o f  the mined-rock-storage area, d isturbed sur f  aces 
would be sprayed wi th  water t o  cont ro l  dust. Covered conveyors would 
move the mined rock from the mine-shaft headframe t o  a stacker conveyor, 
on which the  mined rock would be sprayed l i g h t l y  w i th  water dur ing i t s  
t r i p  t o  the storage p i le .  Separate ditches would channel natural  
drainage water around the p i l e  and r e t a i n  runoff from the p i l e  i t s e l f .  

Sol i d  waste 

During construction, l i t t e r  would be con t ro l led  by the use of t rash and 
scrap containers located throughout t he  site. The t rash  and scrap would 



be removed t o  an approved disposal area. Standard procedures f o r  the 
landf  ill consist  o f  excavation, disposal, and backf i 11 ing over the 
waste. The s o l i d  waste would be layered wi th  f i l l  d i r t  f o r  insect  and 
rodent cont ro l  and spr ink led with.water t o  reduce dust. A low-lying area 
would be selected t o  make the l a n d f i l l  unobtrusive, and natura l  drainage 
would be d iver ted a r ~ u n d  the s i t e .  Natural revegetat ion o f  the f i l l e d  
areas would be encouraged. 

A l l  lubr icants  and other chemicals used during construct ion would be 
stored i n  approved standard containers wi th  precautions against 
accidental s p i l l s  or leakage. A l l  f ue l s  would be stored i n  conformance 
wi th  appl icable codes. Waste chemicals and o i l  would be co l lec ted  i n  
approved and c l e a r l y  marked standard containers. The containers would be 
stored separately from other waste and removed from the  s i t e  f o r  
reprocessing o r  disposal i n  an acceptable manner. 

Noise 

The highest construct ion noise leve ls  would occur i n  the daytime during 
s i t e  preparation and excavation. The impacts o f  noise would be reduced 
by using equipment which meet the €PA noise-emission guidel ines and by 
maintaining and serv ic ing equipment t o  ensure t h a t  excessive noise was 
minimized. Other m i t i ga t i on  measures f o r  operating noise would fnclude 
provid ing s i lencers f o r  the diesel-generator exhaust and locat ing most 
pumps ins ide structures.  

Radioactive e f f l uen t s  

The WIPP f a c i  1 i t y  would be operated i n  accordance w i t h  DOE procedures t o  
reduce t o  the lowest p rac t i cab le  leve l  the amount o f  rad ioact ive mater ia l  
released dur ing normal and accident condi t ions.  Ret r ieva l  o f  the wastes 
from the INEL and t ransport  t o  the WIPP would also be performed i n  s t r i c t  
compliance w i t h  appl icable r u l es  and regulat ions o f  the DOE, the DOT, and 
others. 

6.5.2 Sociocul tural  Environment 

Several Federal laws could help governmental j u r i s d i c t i o n s  near the WIPP 
s i t e  deal w i th  WIPP-induced soc iocu l tura l  impacts. Among these are: 

e The Education Act o f  1956 which provides f o r  assistance t o  loca l  
educational agencies i n  areas affected by Federal a c t i v i t y .  

The Small Business Act o f  1959 which suthorizes the Small 
Business Admini s t r a t  i on  t o  make d i r e c t  and guaranteed loans t o  
small businesses t h a t  su f fe r  economic i n j u r y  as a r e s u l t  of 
displacement by a Federal f a c i  1 i ty .  

The Federal "701" planning program o f  the Department o f  Housing and Urban 
Development and the Intergovernmental Personnel Program are designed t o  
help conmunities i n  planning f o r  rap id  growth. Support from both o f  
these programs may be ava i lab le  t o  the communities and counties i n  the 
area. 



Transpor ta t ion  impacts 

States have the au tho r i t y ,  i f  not  the  r e s p o n s i b i l i t y  t o  develop 
emergency-preparedness p lans f o r  t ranspor ta t i on  accidents i n v o l v i n g  
potent  i a1 l y  hazardous mate r ia l s  . Most s ta tes  have emergency p lans t h a t  
are under development bu t  are not  y e t  completed. The DOE would work w i th  
p o t e n t i a l  c a r r i e r s ,  s t a t e  law-enforcement o f f i c i a l s ,  and s t a t e  
rad io log i ca l -hea l th  o f f i c i a l s  t o  develop t h e  procedures t o  be fo l lowed 
a f t e r  a  t ranspor ta t i on  accident w i t h  r a d i o a c t i v e  waste. 

The DOE would o f f e r  t o  t r a i n  s t a t e  and l o c a l  p o l i c e  and emergency 
personnel i n  the  proper procedures t o  be f o l  lowed a f t e r  a  t r a n s p o r t a t i o n  
accident. Th is  t r a i n i n g  would be made avai  1  able throughout t h e  operat ing 
l i f e  o f  the  WIPP f a c i l i t y .  

Impacts t o  archaeological resources 

P r i o r  t o  s t a r t  o f  const ruc t ion  o f  the  f a c i l i t i e s ,  t he  DOE would consu l t  
w i t h  the  New Mexico H i s t o r i c  Preservat ion Off icer  and t h e  Advisory 
Council on H i s t o r i c  Preservat ion t o  comply w i t h  t h e  requirements o f  t he  
Nat ional  H i s t o r i c  Preservat ion Act, t o  i d e n t i f y  any e l i g i b l e  p roper t i es  
i n  add i t i on  t o  those already known, t o  request a  determinat ion o f  e f f e c t  
and t o  implement consu l ta t i on  t o  m i t i g a t e  o r  minimize any adverse e f fec ts .  

6.5.3 Denial o f  Mineral  Resources 

Natura l  gas 

The hydrocarbon resources beneath the  Los Medanos s i t e  can be exp lo i ted  
by deviated d r i  11 i n g  from outs ide  c o n t r o l  zone I V  o r  by v e r t i c a l  and 
deviated d r i l l i n g  w i t h i n  c o n t r o l  zone I V .  

Potash 

Potash reserves i n  Control  Zone I V  may be mined us ing techniques 
present ly  employed i n  the  Car l  sbad Potash D i s t r i c t .  The consequences o f  
min ing i n  c o n t r o l  zones I, I 1  and 111 are c u r r e n t l y  being evaluated. 

6.5.4 Impacts o f  Operat ional Accidents 

The emergency preparedness p lan  would be concerned w i t h  responding t o  
accidents a t  t h e  WIPP i t s e l f ,  bo th  r a d i o l o g i c a l  and nonrad io log ica l  . The 
circumstances would probably be more favorab le  than i n  the  case o f  
t ranspor ta t i on  accidents because equipment and t r a i n e d  people would be 
imnediate ly  avai  1  able and moni to r ing  and c o n t r o l  could be s t a r t e d  w i thout  
delay. Also, there  would no t  be l a r g e  numbers of people o r  i n t e n s i v e l y  
used land nearby. 

6.6 LONG-TERM EFFECTS OF THE REPOSITORY 

During t h e  long term, f o r  thousands o f  years a f te r  t h e  WIPP r e p o s i t o r y  
had ceased opera t ion  and been closed, no r a d i o a c t i v e  ma te r ia l  would be 



expected t o  enter man's envi r o m e n t  . Nevert he1 ess, na tu ra l  events or 
i n t r u s i o n s  by people which could cause such a  re lease were postu l  ated t o  
exami ne t h e  potent  i a1 consequences. 

6.6.1 E f f e c t s  I n v o l v i n a  t h e  Release o f  R a d i o a c t i v i t v  

An analys i  s  o f  long-term ef fects of r a d i o a c t i v i t y  re1 eases t o  man's 
environment was conducted by es t imat ing  the  consequences of a  ser ies  of  
h i g h l y  un l  i k e l y  hypo the t i ca l  events. A f t e r  p o s t u l a t i n g  mechanisms f o r  
t h e  re1  ease o f  rad ionuc l  i des f r a n  the  b u r i  a1 medi un, t h e  study examined 
rad ionuc l  ide  t ranspor t  through t h e  surrounding geologic  media and then 
through t h e  biosphere. , The amounts of r a d i o n u c l i  des t h a t  might reach 
people along d i f f e r e n t  pathways were est imated and the  est imated 
concentrat ions were used t o  c a l c u l a t e  t h e  r a d i a t i o n  doses t h a t  might 
r e s u l t  from the hypothet ica l  releases. 

The f i v e  senarios used i n  t h i s  analys is  are l i s t e d  below: 

Scenario 1: A hyd rau l i c  communication connects the Rus t l e r  aqu i fe r  
above t h e  repos i to ry ,  t h e  B e l l  Canyon aqu i fe r  o f  t h e  
Del aware Mountain Group be1 ow the reposi  t o r y  and the 
repos i to ry .  

Scenario 2: A hydraul i c  communication a1 1  ows water t o  f 1  ow from the 
Rust le r ,  through t h e  repos i to ry ,  and back t o  t h e  Rust le r .  

Scenario 3: A stagnant pool connects the Rus t l e r  aqu i fe r  w i t h  the 
repos i to ry .  I n  con t ras t  t o  scenarios 1 and 2, which 
i nvol ve f 1  owi ng water, t h i s  communication permi t s  
rad ionuc l  i de m ig ra t i on  t o  t h e  Rust1 er o n l y  by molecular 
d i f f u s i o n .  

Scenar io4 :  A hyd rau l i c  communication connects the  Rus t l e r  aqui fer  w i t h  
t h e  repos i to ry ;  a l l  t h e  R u s t l e r  water normal ly  moving above 
the  r e p o s i t o r y  f lows through t h e  r e p o s i t o r y  and back t o  the  
Rus t l e r .  I n  cont ras t ,  scenarios 1 and 2  e s t a b l i s h  on l y  a  
l i m i t e d  hydraul i c  connection. 

Scenario 5 :  A d r i l l  s h a f t  penetrates t h e  r e p o s i t o r y  and i n te rcep ts  a  
nucl ear-waste conta iner  and the  r a d i  oac t i  ve mater i  a1 i s  
brought t o  t h e  surf  ace. 

The f o l l o w i n g  conclusions were drawn from the ana lys is  o f  the f i v e  
scen a r i  0s: 

1. The g rea tes t  consequences from a  hyd rau l i c  communication 
scenario are f o r  Scenario 4. Under t h e  assunptions made 
f o r  t h a t  scenario, t h e  greates t  50-year whole-body and 
organ dose commitments are less  than 0.02% of the  50-year 
who1 e- body dose cornmi tment from natura l  background 
r a d i a t i o n  a t  t h e  WIPP s i t e .  



2. The consequences o f  a  hyd rau l i c  comnunicati on scenar io 
depend on t h e  f l ow  r a t e  o f  water through the  breached 
repos i to ry .  A  factor-of-4000 d i f f e rence  i n  the  f l o w  r a t e s  
f o r  the  analyzed scenarios t r a n s l a t e s  i n t o  a  d i f f e r e n c e  o f  
two orders o f  magnitude i n  the maximum doses received by a  
person a t  Malaga Bend ( the  p o i n t  on the  Pecos River  toward 
which groundwater f rom the  WIPP s i t e  f lows) .  The 
consequences o f  Scenario 3, which i nvo l ves  mass t ranspor t  
o n l y  by d i f f u s i o n ,  a re  d i r e c t l y  p ropo r t i ona l  t o  the area o f  
the  conmunication t h a t  connects t h e  r e p o s i t o r y  w i t h  the  
Rus t l e r  aqu i fe r .  

3. Under the  assumptions made concerning p lutonium adsorpt ion 
c o e f f i c i e n t s ,  no plutonium enters t h e  biosphere a f t e r  1000 
years f o r  Scenarios 1 through 4. 

4. The 50-year dose commitment rece ived though i n d i r e c t  
pathways by a  person 1  i v i  ng on a  nearby farm 100 years 
a f t e r  c losure  i s  conserva t ive ly  est imated t o  be 0.00022 rem 
t o  the  bone i f  a  d r i l l  penetrates the  contact-handled TRU 
waste and 0.00027 rem t o  the  bone i f  i t  penetrates a  
can is te r  o f  remotely handled TRU waste. These ca l cu la ted  
dose commitments are upper bounds t o  the  dose comnitments 
t h a t  people might  receive. The 100 year  t ime per iod  i s  
c i t e d  s imply t o  i l l u s t r a t e  p o t e n t i a l  dose r i s k s .  

E f f e c t s  Not I n v o l v i n g  the  Release o f  R a d i o a c t i v i t y  

The long-term e f f e c t s  o f  heat from emplaced waste may c reate  buoyant 
fo rces  t h a t  might l i f t  the  waste upward i n  the rock  column. Although 
t h i s  e f f e c t  may be s i g n i f i c a n t  i n  r e p o s i t o r i e s  f o r  h igh- leve l  waste, t he  
waste emplaced i n  the WIPP r e p o s i t o r y  would re lease l i t t l e  heat. 
Analyses p r e d i c t  no p o s s i b i l i t y  t h a t  t h i s  ef fect  could breach the  
repos i to ry .  

The underground mined openings o f  the  r e p o s i t o r y  would even tua l l y  c lose  
because o f  t h e  weight o f  ove r l y i ng  rock and t h e  p l a s t i c i t y  o f  the  s a l t .  
This  w i l l  r e s u l t  i n  sur face subsidence which i s  est imated t o  a f f e c t  a  
surface area o f  less than 1000 acres. Maximum surface subsidence would 
be about 1.6 fee t .  Th is  would have l i t t l e  impact upon the  ground sur face 
because the re  i s  no i n teg ra ted  sur face drainage t o  d is tu rb .  

I n t e r a c t i o n s  Between t h e  Waste and the  S a l t  

Some o f  the  unresolved techn ica l  issues i n  t he  ana lys is  of waste d isposal  
i n  bedded s a l t  i nvo l ve  i n t e r a c t i o n s  between the  waste and the  s a l t .  

Gas d ispers ion  

Stored TRU waste might  generate subs tan t i a l  amounts o f  gas. Two 
quest ions t o  be answered about t h i s  process are: 



0 How i s  the  gas generated -- by what mechanisms, i n  what amounts 
and a t  what ra tes? 

e A f t e r  generation, how would the gas a f fec t  a repos i to ry? 

Mechanisms i d e n t i f i e d  so f a r  f o r  gas product ion from TRU waste are 
r a d i o l y s i  s, b a c t e r i  a1 degradation, thermal decomposi ton  and dewatering, 
and chemical corrosion. 

Th is  gas may disperse i n  a t  l eas t  one of th ree poss ib le  modes: 

1. The medium i s  permeable enough t o  a l low gases t o  move away from 
t h e  r e p o s i t o r y  w i thout  any s i g n i f i c a n t  pressure buildup. 

2. The medium i s  impermeable, and gas accumulates u n t i  1 the  medium 
f r a c t u r e s  under the  gas pressure. 

3. The medium i s  impermeable, but  the  gas accumulation i s  
s u f f i c i e n t l y  slow f o r  the medium t o  f low p l a s t i c a l l y ,  ad jus t ing  
the  vo id  volume; the  pressure never becomes much more than the 
pressure o f  the  surrounding rock and the medium remains in tac t .  

I n i t i  a1 ca lcu la t i ons  i n d i c a t e  t h a t  the re  i s  l i t t l e  p o s s i b i l i t y  o f  
r e p o s i t o r y  f a i l u r e  from gas generation and dispersion. 'This issue w i l l  
be sub jec t  t o  f u r t h e r  eva luat ion  when data are ava i l ab le  from the  actual 
underground workings. 

B r i n e  m i g r a t i o n  

Experimental s tudies have shown t h a t  movements of n a t u r a l l y  occurr ing 
b r i n e  inc lus ions  through s a l t  depend on temperature gradients and are 
c r e d i b l e  o n l y  f o r  sources.with a subs tan t ia l  heat output. These e f f e c t s  
would no t  be appreciable f o r  TRU waste i n  t h e  WIPP reposi tory.  

Can is te r  co r ros ion  

Waste can is te rs  are not  intended t o  be the major long-term b a r r i e r  
prevent ing  rad ioac t i ve  mate r ia l s  from en te r ing  t h e  biosphere. The b u r i  a1 
medium i s  the  most important b a r r i e r .  Canisters are, however, r e s i s t a n t  
t o  co r ros ion  and would act  t o  hinder re lease o f  radionucl ides. 

Leaching 

The movement of rad ioac t i ve  waste ou t  o f  waste can is ters  i s  an important 
s tep i n  t h e  re lease o f  r a d i o n ~ ~ c l i d e s  from t h e  repos i to ry .  If escape from 
t h e  r e p o s i t o r y  i s  t o  occur, leaching must take place before i n t r u d i n g  
water can mobi l i ze  t h e  radionucl ides.  Leach ra tes  are l i k e l y  t o  be 
af fected by in te rac t ions  among the waste, canisters,  backf i  11, and the 
s a l t ,  although the  waste w i l l  tend t o  r e s i s t  leaching. Ana ly t i ca l  models 
are be ing formulated t o  p r e d i c t  leach ing behavior over hundreds t o  
thousands o f  years. , 



Stored energy 

Research has been conducted t o  evaluate whether energy s tored by 
r a d i a t i o n  damage i n  t h e  s a l t  surrounding bur ied  waste could be re leased 
and produce a ser ious thermal excursion o r  some other  undesirable 
e f f e c t  . Res u l  t s  i nd i  ca te  t h a t  t h e  temper at  ure requ i  rement f o r  sudden 
re lease (1500C) demands l o c a l  energy inputs  t h a t  are not  ava i lab le .  No 
c red ib le  mechanism f o r  ca tas t roph ic  r e 1  ease of s tored energy f r a n  
r a d i a t i o n  damage has been i d e n t i f i e d .  

Nuclear c r i t i c a l i t y  

The contact-hand1 ed TRU waste conta i  ners empl aced i n the r e p o s i t o r y  would 
conta in amounts o f  f i s s i l e  ma te r ia l  rang ing f r a n  several grams t o  as much 
as 350 grams. The f i s s i l e  ma te r ia l  would not form a c r i t i c a l  mass 
because i t would be w ide ly  dispersed. A nuclear c r i t i c a l i t y  i n  t h e  
s tored waste i s  not a c r e d i b l e  th rea t .  

Thermal e f f e c t s  on aqu i fe rs  

Temperature i ncreases i n the water- bear i  ng rocks above the  WIPP resu l  ti ng 
from heat released by wastes would be less  than 0.30C. The WIPP would 
not a l t e r  the  water f l o w  o r  induce crack ing i n  aqui fers.  

6.7 EFFECTS OF REMOVING THE TRU WASTE STORED AT INEL 

About 75 percent of  t he  r e t r i e v a b l e  defense 'TRU waste s tored i n  t h e  
Uni ted States i s  located a t  the  Radioact ive Waste Management Canplex o f  
t h e  Idaho Nat iona l  Engineering Laboratory ( INEL). Several operat ions 
would be involved i n  removing the  waste and shipping i t  t o  the  WIPP 
reposi tory:  r e t r i e v a l ;  processing; and packaging and shipping. 

The r a d i o l o g i c a l  e f f e c t s  o f  r e t r i e v i n g  the s tored waste would be l i m i t e d  
because i t  i s  intended t h a t  t h e  s to red  TRU waste be f u l l y  contained a t  
the  t ime o f  r e t r i e v a l .  

Yonradiological e f f e c t s  of  r e t r i e v a l  would be those associated w i t h  a 
commi b e n t  of manpower and the  use of resources. The resources used are 
s i g n i f i c a n t  but t h e i r  use would not p lace any s t r a i n  on e i t h e r  the l o c a l  
or nat ional  economy. The o v e r a l l  e f fec t  on land use would be t o  r e s t o r e  
the  area now used f o r  waste storage t o  i t s  once-vegetated s ta te .  

The rad io log i ca l  impact of  processing operat ions would r e s u l t  f ran  
a i rborne r a d i  oact i  ve e f f  1 uents . One consequence of the a i rborne 
eff luents would be the  gradual bu i ldup of re1  eased r a d i o a c t i v i t y  i n  the  
environment. Both i ndi v i  dual and popul a t i  on annual dose c m i  tments f ran 
processing f a c i l i t i e s  would be several orders of magnitude lower than 
doses present ly  r e c e i  ved from natura l  backg ro~~nd  r a d i  a t i  on. 

The nonradio logical  e f fec ts  o f  waste processing would be l i m i t e d  t o  those 
associated w i t h  a commitment of manpower and the  use of other resources. 



The increment i n  p a r t i c u l a t e  emissions from the cons t ruc t i on  and 
opera t ion  o f  any o f  t h e  processing f a c i l i t i e s  would not be measurable, 
nor would i t  cause cu r ren t  l i m i t s  t o  be exceeded. 

The impact on l o c a l  comnunities, p a r t i c u l a r l y - I d a h o  F a l l s ,  where 
two- th i rds  o f  t he  workforce would be expected t o  l i v e ,  would probably be 
f e l t  most i n  t h e  schools, which are already opera t ing  near capac i ty  
because o f  recent  growth i n  t h e  area. 

The waste processing p l a n t  would occupy a maximum of about 1.4 acres. 
Construct ion and opera t ion  would r e s u l t  i n  devegetat ion o f  t h i s  area 
which has already been d i s t u r b e d  and i s  no longer i n  i t s  na tura l  state. 

Vehicular  rioise and emissions associated w i t h  on-si t e  waste t r a n s f e r  
would be small and is01 ated. The number o f  workers requ i red  f o r  these 
a c t i  v i  t i  es would a1 so be small . The Radioact ive Waste Managaement 
Complex a l ready has i t s  own r a i l  s iding, and extending i t  would not 
i nvo l ve  s i g n i f i c a n t  e f f o r t  nor use add i t i ona l  acreage outs ide  the  complex. 

The e f f e c t s  i n  Idaho o f  r e t r i e v i n g ,  processing, and sh ipp ing  t h e  stored 
'TRU waste would be minimal. The r a d i o l o g i c a l  impact of a l l  of these 
operat ions as we l l  as hypo the t i ca l  accidents would be f a r  smal ler than 
t h e  correspondi ng e f fec ts  from na tu ra l  background r a d i  a t i  on. 
Nonradio logical  e f f e c t s  would be 1 im i ted  t o  r e l a t i v e l y  m i  nor commitments 
o f  manpower and o the r  resources. 





7.0 INTERAGENCY COORDINATION AND PUBLIC PARTICIPATION 

7.1 INTERAGENCY COORDINATION AND PERMITTING 

The Federa l  Government and t he  S ta te  o f  New Mexico r e q u i r e  t h a t  a  number 
of permi ts ,  c e r t i f i c a t i o n s ,  l icenses,  consu l t a t i ons ,  and other  approvals 
r e 1  ated t o  po ten t  i a1 environmental  consequences of t he  au thor i zed  WIPP 
p r o j e c t ,  would be needed before cons t r l r c t i on  cou ld  begin. A p a r t i a l  
l i s t i n g  o f  these requi rements f o l l ows :  

Federa l  Permits,  Approvals  and Consu l t a t i ons  

a H i s t o r i c  p rese rva t i on  - No permi ts ,  c e r t i f i c a t i o n s ,  o r  approvals 
per  se are requ i red ,  however, t h e  U.S. Department o f  Energy 
(DIE) must p rov ide  an o p p o r t u n i t y  f o r  comment and c o n s u l t a t i o n  
by t he  Adv i so ry  Counci l  on H i s t o r i c  P rese rva t i on  as requ i red  by 
t h e  H i s t o r i c  Preserva t ion  A c t  o f  1966. 

a Hazardous-waste d isposa l  - Nonrad ioac t i ve  wastes which are 
hazardous t o  human -hea l  t h  must be managed i n accordance w i t h  t he  
requirements o f  t h e  Resource Conservat i  on and Recovery Ac t  o f  
1976. I f  t h e  WIPP generates any such waste, the  DOE must c ~ m p l y  
w i t h  t he  app rop r i a te  regu la t ions .  

a Endangered spec ies - The Endangered Species Act, as amended, 
r equ i res  t h e  DOE t o  consu l t  w i t h  t h e  Sec re ta r y  o f  t h e  I n t e r i o r  
t o  ensure t h a t  c o n s t r u c t i o n  of t i e  WIPP would no t  j eopa rd i ze  the  
cont inued ex i s tence  of any endangered or th rea tened species. 

a Rights-of-way - Most of t he  land  a t  t he  Los Medanos s i t e  i s  
c u r r e n t l y  under Bureau of Land Management (BLM) con t ro l .  Thus 
t h e  DOE must wi thdraw l and  froin BLM c o n t r o l  and i t  must acqui re  
r i gh t -o f -way  permi ts  from the  BLM if t h e  Los Medanos s i t e  i s  t o  
be used. 

Water q u a l i t y  - The WIPP would n o t  d ischarge  water p o l l u t a n t s  
i n t o  "nav igab le  waters" as def ined i n  t h e  Clean Water Act  
Amendments o f  1977. Thus QQ pe rm i t  w i l l  5e requ i red .  

a A i r  q u a l i t y  - The WIPP w u l d  n o t  q u a l i f y  as a "major s t a t i o n a r y  
source" o f  a i r  p o l l u t a n t s  as def ined c u r r e n t l y  i n  t he  Clean A i r  
Ac t  and t h e  DOE w i l l  t he re fo re  n o t  be r e q u i r e d  t o  acqui re  a  
permit .  

S t a t e  Permits,  Approvals and Consu l t a t i ons  

a Rad ia t i on  p r o t e c t i o n  - New Mexico s t a t e  1 aw has es tab l i shed  a 
"Radioact ive Waste Consu1t;atim Task Force" and a "Rad ioac t i ve  
Waste Consul t a t i o n  Committee" t o  n e g o t i a t e  f o r  t h e  s t a t e  w i t h  
t he  Federal  Government i n  areas r e l a t i i g  t o  s i t i n g ,  l i cens ing ,  
and o p e r a t i  on o f  Federa l  r a d i o a c t i v e  waste d isposa l  f ac i  1  i t i e s .  



0 Water q u a l i t y  - The DOE would Se r e q u i r e d  t o  f i l e  a No t i ce  o f  
I n t e n t  t o  Discharge and g ischarge  P lan  w i t h  t h e  New Mexico 
Department o f  Heal t h  and Envi  ron~nent , Envi ronment a1 I~nprovement 
D i v i s i o n ,  

0 A i r  qua1 i t y  - qew sources o f  a i r  p o l l u t i o n  a re  governed by New 
Mexico S t a t e  regu la t i ons .  A New Source Permi t  would be ob ta ined  
by t h e  DOE if i t  were demonstrated t h a t  t he  NIPP would ?mi t a i r  
contaminaqts i n  excess of s t a t e  standards. 

o Endangered species - As w i t h  t he  Federal  government, t he  DOE 
must consu l t  w i t h  t h e  S t a t e  of New Mexico t o  ensure t h a t  
c o n s t r u c t i o n  o f  the  WIPP w i l l  no t  j eopa rd i ze  the  con t inued  
ex i s tence  a f  any endangered o r  th rea tened species. 

7.2 PUBLIC PARTICIPATION 

The d e c i s i  on-maki ng process f o r  the  WIPP p r o j e c t  has p rov ided  
o p p o r t u n i t i e s  f o r  pill11 i c  comnent and pub1 i c  i nvo l  vement. The D r a f t  
Environmental  Impact Statement (DEIS) o f  A p r i l  1979 was made avai  1 ab le  t o  
i n d i v i d u a l s  and groups t h a t  requested an o p p o r t a n i t y  t o  comment on t h e  
statement. No t i ces  o f  the, a v a i l a b i l i t y  o f  the statement were publ ished 
i n  Eng l i sh  and Spanish and spec ia l  e f f o r t s  were made t o  n o t i f y  
i n d i v i d u a l s  and o rgan i za t i ons  who, by t h e i r  demonstrated i n t e r e s t  o r  
a c t i v i t y ,  cou ld  be expected t o  be i n t e r e s t e d  i n  t h e  WIPP p r o j e c t .  

7.3 PUBLIC AND AGENCY COMMENTS 

Comnents f ~ o m  the  pub l i c ,  c i t i z e n s  i n t e r e s t  groups and governmental 
agencies on t h e  WIPP DEIS were ob ta ined  d u r i n g  seven days o f  p l ~ h l i c  
hear ings and a 142-day w r i t t e n  c o m e n t  per iod.  N ine t y - t h ree  l e t t e r s ,  
severa l  i n  excess of 50 pages, were received. Each test imony o r  l e t t e r  
was analyzed i n  d e t a i l  aqd comments concern ing s p e c i f i c  issues were 
i d e n t i f i e d .  Because of t h e  vo lu~ninous response t o  t h e  DEIS, a11 
subs tan t i ve  comments were summarized o r  conso l ida ted  i n t o  30 major issues 
w i t h  mu1 t i p l e  subissues. A responsa t o  each of these  issues was prepared 
by t he  DOE and i nco rpo ra ted  i n  the  F i n a l  Environinental Impact Statement 
(FEIS). 



ABBREVIATIONS AND ACRONYMS 

AEC 
AIM 
CH TRU 
dBA 
DEIS 
DOE 
DOT 
EPA 
ERDA 
OF 
FEIS 
HLW 
I N  EL 
I R G  
NAS/NRC 
NCRP 
MC 
NUTS 
ONWI 
ORNL 
OSTP 
R&D 
RH TRU 
SULA 
SPDV 
TRU 
USBM 
USDA-REA 

WAC 
WIPP 

U.S. Atomic Energy Comnission 
Agr icu l tu ra l  and I ndus t r i a l  Minerals, Inc. 
Contact-Handled Transuranic (Waste) 
Decibel, A-Weighted Scale. 
D ra f t  Environmental Impact Statement 
U.S. Department o f  Energy 
U.S. Department o f  Transportat ion 
U.S. Environmental Protection Agency 
U. S. Energy Research and Development Admini s t r a t i on  
Degrees Fahrenheit 
F ina l  Environmental Impact Statement 
High-Level Waste 
Idaho National Engineering Laboratory 
Interagency Revi ew Group on Nuclear Waste Management 
National Academy o f  Sci ences-National Research Counci 1 
National Council on Radiation Protect ion and Measurements 
U.S. Nuclear Regulatory Comnission 
National Waste Terminal Storage 
Of f i ce  o f  Nuclear Waste I so la t i on  
Oak Ridge National Laboratory, Tennessee 
Of f i ce  o f  Science and Technology Pol icy  
Research and Development 
Remotely Handled Transuranic Uaste 
Sipes, U i  11 i amson & Associates (Petroleum Consultants) 
S i t e  and Prel iminary Design Val idat ion 
Transuranic 
U.S. Bureau o f  Mines 
U. S. Department o f  Agr icu l ture  Rural E l e c t r i f i c a t i o n  

Administrat ion 
Waste Acceptance C r i t e r i a  
Waste I s o l a t i o n  P i  l o t  Plant  





GLOSSARY 

Aqu i fe r  

A n t i c l i n e  

- A body o f  rock t h a t  contains s u f f i c i e n t  saturated 
permeable mater i  a1 t o  t ransmi t  groundwater and t o  
y i e l d  s i g n i f i c a n t  q u a n t i t i e s  of groundwater t n  
wel ls  and springs. 

- A f o l d  o f  rocks whose core contains o lds r  rocks; i t  
i s  convex upward. 

A r g i  11 aceous rocks - Rocks conta in ing  appreciable amounts o f  c lay.  

Background r a d i a t i o n  - Radia t ion  i n  the  human environment from n a t u r a l l y  
o c u r r i n g  elements, from cosmic rad ia t ion ,  and from 
f a l l o u t .  

Basa l t  - 
Basel ine cond i t ions  - 

I 

Bedded s a l t  - 

B e l l  Canyon format ion - 

Biomass 

Biosphere 

Cal i che  

Can is ter  

A dark igneous rock, usua l l y  formed as lava flows. 

The e x i s t i n g  cond i t ions  and trends o f  the  human and 
na tu ra l  environment i n  a p o t e n t i a l l y  a f fec ted 
region, p rov id ing  a reference by which e f fec ts  o f  
an a c t i o n  may be predicted.  

Consol idated layered s a l t  separated from other  
layers  by d i s t i ngu ishab le  planes o f  separation. 

A sequence of rock s t r a t a  which form a hydrologic 
u n i t  of the  Delaware Mountain Group. The formation 
i s  located below the  p o t e n t i a l  repos i to ry  l eve l  a t  
t h e  Los Medanos s i t e .  

The t o t a l  mass o f  organic ma te r ia l  o f  a species per 
u n i t  area or volume; the  term i s  used i n  expressing 
popu la t ion  densites. 

The p o r t i o n  o f  the  ea r th  inhab i ted  by l i v i n g  
organisms, i n c l  uding the 1 and masses, oceans and 
atmosphere. 

A l i m y  mate r ia l  comnonly found i n  layers on or 
w i t h i n  the  surface of stoney s o i l s  o f  a r i d  and 
semiar id regions. It i s  composed l a r g e l y  o f  c rus ts  
o f  calcium carbonate ( l ime)  as we l l  as gravels, 
sands, s i l t s  and c lays  cemented together  by the 
calcium carbonate. 

As used i n  t h i s  document, a conta iner  fo r  remotely 
handled waste or h igh- leve l  waste, usua l l y  
c y l i n d r i c a l .  The waste would remain i n  t h i s  
can is te r  dur ing and a f t e r  b u r i a l  i n  s a l t .  d 
canisl-.t?r a f fo rds  physical  containment bu t  no t  
sh ie ld ing ,  sh ie ld ing  i s  provided during shipment by 
a cask. 



Capi tan  r e e f  - A b u r i e d  horseshoe-shaped f o s s i l  l imestone r e e f  of 
Permi an age which r i n g s  t h e  Delaware basin except 
t o  t h e  south. 

C a s t i l e  fo rmat ion  - A f o rma t i  on o f  Permi an age evapor i te  rocks 
(i nterbedded ha1 i t e  and anhydr i te)  which 
imned ia te ly  under l ies  the Salado formation a t  the  
Los Medanos s i te .  

Chai n r e a c t i  on - A r e a c t i o n  t h a t  s t imu la tes  i t s  own r e p e t i t i o n .  I n  
a f i s s i o n  chain react ion,  a f i ss ionab le  nucleus 
absorbs a neutron and sp l  i t s ,  re1  easi ng a d d i t i o n a l  
neutrons. A f i s s i o n  cha in  r e a c t i o n  i s  
s e l  f - s u s t a i  n i  ng when the  number o f  neutrons 
re1  eased equals or exceeds t h e  nunber o f  neutrons 
l o s t  by escape from the system or by non- f i ss ion  
absorpt ion.  

C 1 imax community - The f i n a l  and most s t a b l e  of a ser ies  o f  b i o t i c  
carmuni ti es i n  a succession, r m a i  n i  ng re1  a t i  ve l  y 
unchanged as l ong  as c l ima te  and physiographic 
f a c t o r s  r m a i  n const ant (assuming no hunan 
i n t e r f  erence) . 

Contact-handled waste - Rad ioac t ive  waste t h a t  does not r e q u i r e  s h i e l d i n g  
o ther  than t h a t  provided by i t s  container.  

C r i  t i ca l  mass - The smal lest  mass o f  f i s s i o n a b l e  mater i  a1 t h a t  w i l l  
support a se l f -sus ta in ing  cha in  reac t ion .  The 
c r i t i c a l  mass depends on i t s  shape and the  na ture  
o f  t h e  surrounding mater i  a1 because these i n f  1 uence 
the  ease w i t h  which neutrons can escape and the  
l i k e l i h o o d  t h a t  they  w i l l  be r e f l e c t e d  back i n  t h e  
mass. 

Crys ta l  1 i n e  rock 

C u lebra do1 m i t e  

Deci be1 

Defense waste 

- Rock designated as being e i t h e r  igneous or 
metamorphic, no t  sedimentary; rock c o n s i s t i n g  
who1 l y  of mineral  c r y s t a l s  or fragnents of c r y s t a l s .  

- A l a y e r  o f  dolomite w i t h i n  t h e  R u s t l e r  format ion 
which i s  l o c a l l y  water bear ing  i n  the area o f  the 
Los Medanos s i te .  

- A u n i t  of the loudness o f  sound. The A-weighted 
decibel  sca le  r e f l e c t s  t he  hunan percept ion of 
sounds of vary i  ng frequencies. 

- Nuclear waste der ived f r a n  t h e  manufacture of 
nuclear weapons and the  opera t ion  o f  m i l  i t a r y  
reactors.  Associ ated a c t i v i t i e s  such as the  
research conducted i n  the  weapons 1 abora tor i  es a1 so 
produce defense waste. 



Del aware bas i n 

Dissolution 

Dose equivalent 
comni tment 

Dolomite 

Evapor i tes 

Fission 

Fissionable 

Fugitive dust 

Glove box 

An area in southeastern New Mexico and 
adjacent parts of' Texas where thick layers of 
evapori tes were deposited some 200 mi 1 1  ion 
years ago in an, ancient sea: It is partially 
surrounded by the Capitan reef. 

The process whereby a space or cavity in or 
between rocks is formed by the dissolving of 
part of the rock material in water. 

The total dose equivalent that results from an 
intake of radioactive material durinq all the 
time from the intake to death of the 
organism. For humans the dose equivalent is 
usually evaluated for a period of 50 .years 
from the intake. 

A sedimentary rock consisting primarily of the 
mineral dolomite (CaMg(C0 )2). Tt is 

(CaC03) . t commonly found in associa ion with limestone 

Sedimentary rocks composed pr imar i 1 y of 
minerals produced from a saline solution that 
became concentrated by evaporation of the 
solvent such as rock salt, sylvite, 
langbeinite, anh.ydrite, etc. 

The splittinq of a heavy nucleus into two 
approximately equal parts, each the nucleus of 
a lighter element, accompanied by the release 
of a large amount of enerqy and qenerally one 
or more neutrons. Fission can occur 
spontaneously, but it usually follows the 
absorption of neutrons. 

Describes a nucl ide that undergoes fission on 
absorption of a neutron of energy over some 
threshold energy. 

Soil particles entrained in air due to 
construction squipment, vehicles or wind 
eros ion. 

A sealed box in which workers, remaining 
outside and using gloves attached to and 
passinq through openings in the box, can 
safe1.v handle and work with radioactive 
materials. 



High- leve l  waste Nuclear waste r e s u l t i n g  i r c m  reprocessing of spent 
f u e l .  Unreprocessed fuel  i s  a lso  regarded as 
h igh - leve l  waste. I t  i s  character ized by intense, 
pene t ra t i ng  r a d i a t i o n  and by h igh  heat-generat ion 
ra tes .  Even i n  p r o t e c t i v e  can is te rs ,  h igh- leve l  
waste must be handled remotely. 

Langbein i te  

Leaching 

L i t h o s t a t i c  load 

Los Medanos 

M i l l i r e m  

Permi an bas in  

Permeabi 1  i t y  

Rem 

Remotely hand1 ed 
waste 

A minera l  used by the  f e r t i l i z e r  i ndus t r y  as a  
source o f  potassium su l fa te .  

The process o f  e x t r a c t i n g  a  so lub le  component f rom 
a  s o l i d  by the  p e r c o l a t i o n  of a  solvent  ( i n  t h i s  
repor t ,  water) through the  so l id .  

The v e r t i c a l  pressure a t  a  p o i n t  i n  the  Ear th ' s  
c rus t ,  equal t o  t he  pressure exer ted by the weight 
o f  t he  ove r l y i ng  rock and/or s o i l .  

L i t e r a l l y ,  " l i t t l e  sand barsu i n  Spanish. The 
geographic name f o r  t he  area surrounding the s i t e  
i nves t i ga ted  f o r  t h e  WIPP p r o j e c t  i n  southeastern 
New Mexico. 

One thousandth o f  a  rem (0.001 rem) 

A reg ion  i n  t he  cen t ra l  Uni ted States where, dur ing 
Permian time, 280 t o  225 m i  11 i o n  years ago, 
extensive beds o f  evapor i tes were deposited i n  a  
number o f  shal low sea basins. The Delaware basin 
i s  a  p a r t  o f  the  Permian basin. 

A proper t y  o f  a  mass o f  so i  1  o r  rock def ined i n  the 
study o f  groundwater hydrau l ics  as the  r a t e  a t  
which water can f l ow  through t h a t  Inass. I t  i s  
measured i n  f e e t  per day or  equ iva len t  uni ts .  It 
i s  equal t o  the hyd rau l i c  t ransrn iss iv i ty  d iv ided by 
the  th ickness o f  the  aqu i fe r .  

"Roentgen equ iva len t  man," a  u n i t  measuring 
i o n i z i n g  e f f e c t s  o f  r a d i a t i o n  doses which considers 
b i o l o g i c a l  consequences o f  the  dose. A s i n g l e  dose 
o f  500 rern w i l l  r e s u l t  i n  approximately 50 percent 
m o r t a l i t y  t o  the exposed populat ion;  250 rem w i l l  
cause severe r a d i a t i o n  sickness and some 
m o r t a l i t i e s .  A dose of 100 rem w i l l  induce 
r a d i  a t i  on sickness of many members o f  the exposed 
populat ion.  The h e a l t h  consequences o f  long-term, 
low- level  exposures have not  been determined w i t h  
c e r t a i  rlty. 

Radioact ive waste t h a t  requ i res  sh ie ld ing  o ther  
than t h a t  provided by i t s  conta iner .  



Repos i t o r y  

Re t r i evab le  

- A f a c i l i t y  f o r  the storage or disposal o f  
r a d i o a c t i v e  waste. 

- Storage o f  r a d i o a c t i v e  waste i n  a manner designed 
f o r  recovery w i thout  loss  o f  con t ro l  or  re lease o f  
r a d i o a c t i v i t y .  

R u s t l e r  format ion - The fo rma t i  on o f  Permi an age composed predominately 
o f  evapori  tes  which imnedi a t e l y  ove r l i es  t h e  Sal adc 
fo rma t i  on a t  t h e  Los Medanos. 

Salado format ion - The Permian age evapor i te  formation. A geologic 
waste r e p o s i t o r y  a t  the  Los Medanos s i t e  would be 
constructed w i t h i n  t h i s  formation. 

S y l v i t e  - The mineral,  potassium chlor ide,  used as a 
f e r t i l i z e r .  

Tectonic  a c t i v i t y  - Movement o f  the  e a r t h ' s  c rus t  such as u p l i f t  and 
subsi-dence and t h e  associated fo ld ing ,  f a u l t i n g ,  
and se ismic i ty .  

Transmutation - The t rans format ion  o f  one atom i n t o  another atom o f  
a d i f f e r e n t  element, occur ing a r t i f i c a l l y  by 
bombardment w i t h  neutrons o r  other  nuclear 
p a r t i c l e s .  

Transuranic waste - Radioact ive waste conta in ing  greater  than 10 
nCi/gram o f  isotopes o f  atomic weight greater  than 
uranium. 

T u f f  - A compacted depos i t  o f  vo lcanic ash and dust t h a t  
may conta in  appreciable amounts o f  c l a y  o r  sand. 
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