
1 

DOE/IG-O253 U.S. Department of Energy March 1988 
Office of Inspector General 

Report on 

Integration of Defense Waste 
Into the Civilian Repository 
Program 



DISCLAIMER 

This report was prepared as an account of work sponsored 
by an agency of the United States Government. Neither 
the United States Government nor any agency thereof, nor 
any of their employees, make any warranty, express or 
implied, or assumes any legal liability or responsibility for 
the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or 
represents that its use would not infringe privately owned 
rights. Reference herein to any specific commercial 
product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute 
or imply its endorsement, recommendation, or favoring by 
the United States Government or any agency thereof. The 
views and opinions of authors expressed herein do not 
necessarily state or reflect those of the United States 
Government or any agency thereof. 



Portions of this document may be illegible 
in electronic image products. images are 
produced from the best available original 
document. 

DISCLAIMER 



United States Government Department of Energy 
DOE/IG--0 253 

memorandum TI88 008585 
DATE: March 2 4 ,  1 9 8 8  

REPLY TO 
ATTNOF IG-1 
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t h e  C i v i l i a n  Reposi tory P rogram"  

TO The S e c r e t a r y  

B A C K G R O U N D :  

T h e  s u b j e c t  r e p o r t  i s  provided t o  i n f o r m  you  o f  o u r  f i n d i n g s  
a n d  recommendations. 

DISCUSSION: 

F o l l o w i n g  t h e  P r e s i d e n t ' s  d e c i s i o n  t o  c o - l o c a t e  defense  a n d  
c i v i l i a n  waste i n  underground r e p o s i t o r i e s ,  t h e  Off ice  o f  
C i v i l i a n  Radioac t ive  Waste Management (Waste Management) 
began developing a method t o  compute a f e e  f o r  defense waste 
d i s p o s a l .  The purpose o f  t h i s  a u d i t  was t o  determine whether 
i t s  proposed f e e  c a l c u l a t i o n  method w o u l d  r e s u l t  i n  an 
a c c u r a t e  a n d  f a i r  a l l o c a t i o n  of  c o s t s  t o  b o t h  c i v i l i a n  a n d  
defense owners of nuc lear  waste .  

O u r  review of t h e  methodology o r i g i n a l l y  proposed by 
Waste Management f o r  computing defense waste f e e s  d i s c l o s e d  
t h a t  r e p o s i t o r y  c o s t s  c o u l d  be more a c c u r a t e l y  a l l o c a t e d .  
The c o s t  a l l o c a t i o n  method used i s  s i g n i f i c a n t  because i t  
could make a d i f f e r e n c e  o f  $200 t o  $300 m i l l i o n  i n  t h e  a m o u n t  
p a i d  by e i t h e r  c i v i l i a n  o r  defense waste owners i n t o  t h e  
Nuclear Waste F u n d .  I n  a d d i t i o n ,  we f o u n d  t h a t  a f e e  
schedule  a n d  i n t e r e s t  accrua l  d a t e s  h a d  n o t  been e s t a b l i s h e d  
f o r  defense waste.  Waste Management e s t ima ted  t h a t  a b o u t  $ 7 0  
m i l l i o n  i n  i n t e r e s t  i s  due from t h e  Of f i ce  o f  Defense 
Programs. Waste Management concurred w i t h  o u r  
recommendations a n d  has i n i t i a t e d  c o r r e c t i v e  a c t i o n s .  

,/& &fJ4 o h n  C .  L a y t o n  
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P A R T  I 

EXECUTIVE DIGEST 

INTRODUCTION A N D  PURPOSE OF A U D I T  

The Nuclear Waste Po l i cy  Act of 1 9 8 2 ,  Pub l i c  Law 
97-425, (Waste Act)  s igned  o n  January 7 ,  1983, 
e s t a b l i s h e d  a comprehensive na t iona l  p r o g r a m  f o r  t h e  
s a f e  management, s t o r a g e ,  and permanent d i sposa l  of 
h i g h l y  r a d i o a c t i v e  nuc lea r  waste i n  deep underground 
r e p o s i t o r i e s .  The Waste Act s t a t e s  t h a t :  (1 )  two 
r e p o s i t o r i e s  w i l l  be r equ i r ed  i f  t o t a l  waste  t o  b e  
emplaced exceeds 70 ,000  me t r i c  tons o f  uranium; ( 2 )  
a l l  owners o f  waste must be charged e q u i v a l e n t  f e e s ;  
a n d  ( 3 )  a l l  p a r t i c i p a n t s  w i l l  pay t h e  a p p r o p r i a t e  f e e s  
t o  the  Nuclear Waste F u n d  (Waste F u n d )  b e f o r e  d i sposa l  
o f  waste i n  t h e  r e p o s i t o r y .  I t  a l s o  s t i p u l a t e d  
t h a t  de fense  h igh- leve l  nuc lea r  waste  ( d e f e n s e  was te )  
could  be inc luded  i n  t h e  r e p o s i t o r i e s  i f  i t  were 
deemed i n  t h e  b e s t  i n t e r e s t  of t h e  Government. Acting 
o n  t h e  S e c r e t a r y  of  Energy ' s  recommendation, t h e  
P r e s i d e n t ,  o n  Apri l  30,  1985, ordered  t h a t  defense  
waste be inc luded  w i t h i n  t h e  r e p o s i t o r y  system. T h u s ,  
t h e  Department of Energy ' s  ( D O E )  O f f i c e  of Defense 
Programs (Defense Programs) became s u b j e c t  t o  
a p p l i c a b l e  p rov i s ions  of t h e  Waste Act. 

In December 1 9 8 7 ,  Congress passed t h e  Nuclear 
Waste Po l i cy  Amendments Act of 1 9 8 7 .  T h i s  Act 
s t i p u l a t e d  t h e  s i t e  f o r  t h e  f i r s t  r e p o s i t o r y  a n d  
changed some of t h e  o t h e r  program requi rements .  

The Waste Act e s t a b l i s h e d  a f e e  f o r  d i sposa l  o f  
c i v i l i a n  nuc lea r  spen t  fue l  of 1 m i l  p e r  k i l o w a t t  hour 
of n e t  e l e c t r i c i t y  genera ted .  This i s  a p rov i s iona l  
r a t e  s u b j e c t  t o  ad jus tment  by t h e  Congress.  
Adjustments a r e  made when t h e  a n n u a l  f e e  adequacy 
r e p o r t ,  r equ i r ed  by t h e  Waste Act,  shows t h a t  t h e  f e e  
i s  i n s u f f i c i e n t  t o  cover  t h e  f u l l  c o s t s  of t h e  

1 



r e p o s i t o r y  p r o g r a m  a s s igned  t o  c i v i l i a n  waste owners. 
A t  t h e  time o f  o u r  review,  no  ad jus tments  h a d  been 
made. 

Following t h e  d e c i s i o n  t o  c o - l o c a t e  defense  and 
c i v i l i a n  was te ,  t h e  Of f i ce  of C i v i l i a n  Radioac t ive  
Waste Management (Waste Management) began developing 
a method t o  compute a f e e  f o r  defense  waste d i s p o s a l .  
Defense waste i s  l e s s  r a d i o a c t i v e  and g i v e s  o f f  l e s s  
hea t  than c i v i l i a n  waste ,  and i t  i s  no t  p r i m a r i l y  a 
product  of e l e c t r i c a l  g e n e r a t i o n .  Waste Management 
concluded t h e r e f o r e  t h a t  t h e  1 mil per k i l o w a t t  h o u r  
f e e  l e v i e d  f o r  c i v i l i a n  spen t  fue l  w o u l d  n o t  be 
a p p l i c a b l e  t o  defense  waste.  Accordingly,  i t  s t u d i e d  
va r ious  o t h e r  m e t h o d s  f o r  de te rmining  a n  e q u i v a l e n t  
f e e .  

The purpose o f  t h i s  a u d i t  was t o  determine 
whether t h e  f e e  c a l c u l a t i o n  method proposed by Waste 
Management would r e s u l t  i n  a n  a c c u r a t e  and f a i r  
a l l o c a t i o n  o f  c o s t s  t o  b o t h  c i v i l i a n  a n d  defense  owners 
o f  nuc lea r  waste .  

S C O P E  OF A U D I T  

We reviewed Waste Management's proposed c o s t  
a l l o c a t i o n  p l ans  t o  be used i n  c a l c u l a t i n g  f e e s  f o r  
defense  waste d i s p o s a l .  We a1 so eva lua ted  
Waste Management's a c t i o n s  toward developing a defense  
waste f e e  payment schedule .  The review was conducted 
a t  t h e  Headquarters  o f f i c e s  i n  W a s h i n g t o n ,  D . C . ,  a n d  
Germantown, Maryland, f rom September 1986 through 
December 1 9 8 7 .  A n  e x i t  conference  was held on 
February 2 4 ,  1988, w i t h  t h e  Assoc ia t e  D i r e c t o r ,  
Of f i ce  of  Resource Management. 

Our examination w a s  made i n  accordance w i t h  
g e n e r a l l y  accepted  government a u d i t i n g  s t a n d a r d s  which 
inc luded  t e s t s  o f  i n t e r n a l  c o n t r o l s  a n d  compliance w i t h  
laws and r e g u l a t i o n s  t o  t h e  e x t e n t  necessary  t o  s a t i s f y  
t h e  scope o f  t h e  a u d i t .  

OBSERVATIONS A N D  CONCLUSIONS 

Waste Management h a d  taken p o s i t i v e  a n d  t imely  
a c t i o n  t o  c o l l e c t  f e e s  a n d  r e l a t e d  i n t e r e s t  f o r  
d i sposa l  of c i v i l i a n  waste .  W i t h  r e s p e c t  t o  defense  
waste ,  i t  had e s t a b l i s h e d  a f e e  c a l c u l a t i o n  
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method, b u t  h a d  not  y e t  e s t a b l i s h e d  a f e e  payment 
schedule  n o r  c o l l e c t e d  any f e e s  f o r  defense  waste 
d i sposa l  . 

To determine a f e e  f o r  defense  waste d i s p o s a l  
e q u i v a l e n t  t o  t h e  c i v i l i a n  waste f e e ,  i t  i s  necessary  
t o  e s t a b l i s h  c o s t  account ing  procedures  t h a t  w o u l d  
e q u i t a b l y  a l l o c a t e  va r ious  types  o f  p r o g r a m  c o s t s  
between defense  and c i v i l i a n  was te .  No s i n g l e  b a s i s  
can be used t o  a l l o c a t e  t h e s e  va r ious  c o s t s .  Although 
c e r t a i n  i n d i r e c t  development and e v a l u a t i o n  c o s t s  w i l l  
b e n e f i t  t h e  e n t i r e  program, o t h e r  d i r e c t  c o s t s ,  such a s  
c o n s t r u c t i o n ,  r e l a t e  only t o  s p e c i f i c  t ypes  of 
r e p o s i t o r i e s  a n d  vary depending o n  which type of 
r e p o s i t o r y  i s  cons ide red .  Accepted account ing  
p r a c t i c e s  a n d  c o s t  p r i n c i p l e s  r e q u i r e  t h a t  c o s t  
methods c o n s i d e r  t h e  b e n e f i t s  each p a r t i c i p a n t  r e c e i v e s  
from t h e  c o s t s  i n c u r r e d  by each func t ion  or subd iv i s ion  
of t he  r e p o s i t o r y  program. 

In a December 2 ,  1985, Federal  R e g i s t e r  Notice o f  
I n q u i r y ,  Waste Management i s sued  f o r  comment a proposed 
f e e  c a l c u l a t i o n  method f o r  defense  was te .  O u r  review 
d i s c l o s e d  t h a t  r e p o s i t o r y  c o s t s  could be more 
a c c u r a t e l y  c a l c u l a t e d ,  r e s u l t i n g  i n  a more a p p r o p r i a t e  
a l l o c a t i o n  between defense  a n d  c i v i l i a n  waste .  The 
c o s t  a l l o c a t i o n  method used i s  s i g n i f i c a n t  because i t  
could make a d i f f e r e n c e  o f  $200 t o  $300 m i l l i o n  i n  t h e  
amount paid by e i t h e r  c i v i l i a n  o r  defense  waste owners 
i n t o  t h e  Waste F u n d .  A l s o ,  t h e  Notice d i d  no t  c o n t a i n  
a f e e  payment schedule  o r  i n t e r e s t  accrua l  d a t e s  t o  
determine when payments f o r  defense  waste a r e  due o r  
when i n t e r e s t  on d e f e r r e d  o r  l a t e  payments i s  t o  
acc rue .  Waste Management has e s t i m a t e d  i n t e r e s t  due on 
defense  waste t o  be about  $ 7 0  m i l l i o n  through F i s c a l  
Year 1 9 8 7 .  

Our review d i d  n o t  d i s c l o s e  any  m a t e r i a l  i n t e r n a l  
c o n t r o l  weaknesses. S ince  t h e  scope o f  t h e  review was 
l i m i t e d ,  i t  w o u l d  n o t  n e c e s s a r i l y  d i s c l o s e  a l l  ma te r i a l  
i n t e r n a l  c o n t r o l  weaknesses t h a t  may e x i s t .  

M A N A G E M E N T  REACTION 

The O f f i c e  o f  C i v i l i a n  Rad ioac t ive  Waste Manage- 
ment concurred  w i t h  b o t h  f i n d i n g s  a n d  t h e  r e s p e c t i v e  
recommendations. Management's comments a n d  t h e  
a u d i t o r ' s  responses  a r e  con ta ined  i n  P a r t  I 1 1  o f  t h i s  
r e p o r t .  
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P A R T  I 1  

FINDINGS A N D  RECOMMENDATIONS 

1. Cost A l loca t ion  P l a n s  f o r  Defense Fee Ca.lculation 

FINDING 

Waste Management's o r i g i n a l l y  proposed c o s t  
a l l o c a t i o n  p l a n ,  p u b l i s h e d  f o r  comment i n  t h e  Federal  
R e g i s t e r  Not ice  o f  Inqu i ry  on December 2 ,  1 9 8 6 ,  d i d  n o t  
a l l o c a t e  c o s t s  i n  t h e  m o s t  e q u i t a b l e  manner between 
defense  and c i v i l i a n  waste  owners, a s  r e q u i r e d  by t h e  
Waste Act. I n  t h a t  Not ice ,  t h e  c o s t  a l l o c a t i o n  plan 
was o v e r s i m p l i f i e d  a n d ,  depending o n  t h e  types  o f  
r e p o s i t o r i e s  e v e n t u a l l y  chosen,  could  r e s u l t  i n  e i t h e r  
c i v i l i a n  o r  defense  u s e r s  being overcharged by $ 2 0 0  t o  
$300 m i l l i o n .  

R E C O M M E N D A T I O N S  

We recommend t h a t  t h e  D i r e c t o r ,  O f f i c e  o f  C i v i l i a n  
Radioac t ive  Waste Management: 

1 .  A l l o c a t e  c o n s t r u c t i o n  a n d  o p e r a t i o n  c o s t s  using 
repos i  t o ry - spec i  f i c  f a c t o r s ,  i n s t e a d  of 
ave rages ;  and 

2 .  A l loca te  development and e v a l u a t i o n  c o s t s  u s i n g  
f a c t o r s  t h a t  do  n o t  depend s o l e l y  o n  geologic  
format ions  a n d ,  where p o s s i b l e ,  a1 l o c a t e  t h e s e  
c o s t s  s p e c i f i c a l l y  t o  t h e  f i r s t  o r  second 
r e p o s i t o r y .  

M A N  A G  E ME N T R E A C  T I 0 N 

The Of f i ce  of C i v i l i a n  Radioac t ive  Waste 
Management concurred w i t h  t h e  f i n d i n g  a n d  
recommendations a n d  i n i t i a t e d  c o r r e c t i v e  a c t i o n .  
D e t a i l s  o f  management's comments a n d  our responses  a r e  
provided i n  P a r t  111. 

D e t a i l s  o f  F i n d i n g  

The Waste Act r e q u i r e s  p a r t i c i p a n t s  i n  t h e  
n u c l e a r  waste r e p o s i t o r y  program - -  c i v i l i a n  owners o f  
nuc lea r  waste a n d  DOE'S Defense P r o g r a m s  - -  t o  be 
charged " e q u i v a l e n t "  f e e s  f o r  nuc lea r  waste 
d i sposa l  i n  proposed r e p o s i t o r i e s .  I n  implementing t h e  
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Waste Act, Waste Management e s t a b l i s h e d  f e e s  f o r  
c i v i l i a n  waste d i sposa l  based o n  t h e  a m o u n t  o f  
e l e c t r i c i t y  genera ted  by nuc lea r  f u e l .  Since defense 
nuc lea r  fue l  i s  n o t  p r i m a r i l y  used f o r  e l e c t r i c a l  
g e n e r a t i o n ,  Waste Management proposed another  method 
f o r  c a l c u l a t i n g  a n  e q u i t a b l e  f e e  f o r  defense waste.  
Waste Management's proposed f e e  c a l c u l a t i o n  method was 
publ ished f o r  comment i n  a Federal Reg i s t e r  Notice o f  
I n q u i r y  o n  December 2 ,  1986.  

We examined Waste Management's proposed f e e  
c a l c u l a t i o n  method. I t s  proposal was based on t h e  f a c t  
t h a t  t w o  r e p o s i t o r i e s  w i l l  be needed a n d  c o s t  
a l l o c a t i o n  must r e s u l t  i n  e q u i t a b l e  f e e s .  The 
proposal a l s o  recognized t h a t  equal volumes o f  defense 
and c i v i l f a n  waste r e q u i r e  d i f f e r e n t  amounts o f  space 
i n  a r e p o s i t o r y  because t h e  t w o  types  o f  waste emit  
d i f f e r e n t  amounts o f  hea t  a n d  r a d i a t i o n  a n d  t h a t  t h e  
space requirements  f o r  waste  v a r y  depending o n  t he  rock 
formation chosen. 

Waste Management e s t ima ted  c o s t  d a t a  f o r  each 
r e p o s i t o r y  using t h e  r e p o r t ,  "Analys is  o f  t h e  T o t a l  
System Life-Cycle  Cost f o r  t h e  C i v i l i a n  Radioac t ive  
Waste Management P r o g r a m , "  A p r i l  1 9 8 6  ( T o t a l  System 
Life-Cycle C o s t ) .  Three p r i m a r y  c o s t  a l l o c a t i o n  
f a c t o r s  were used i n  t h e  proposed f e e  c a l c u l a t i o n  
method. F i r s t ,  c o s t s  r e l a t e d  t o  t he  use o f  r e p o s i t o r y  
space were a l l o c a t e d  using a r e a l  d i s p e r s i o n  ( t h e  
percentage o f  space i n  t he  r e p o s i t o r y  used f o r  defense 
a n d  c i v i l i a n  was te ,  r e s p e c t i v e l y ) .  Second, c o s t s  
r e l a t e d  t o  waste h a n d l i n g  were a l l o c a t e d  using p i ece  
c o u n t  ( t h e  percentage o f  c a n i s t e r s  used f o r  defense a n d  
c i v i l i a n  w a s t e ) .  T h i r d ,  c o s t s  r e l a t e d  t o  spec ia l  waste 
h a n d l i n g  f a c i l i t i e s  i n  t h e  f i r s t  r e p o s i t o r y  were 
a l l o c a t e d  using t h e  percentage  of  each type o f  waste 
handled by those  f a c i l i t i e s .  Since t w o  r e p o s i t o r i e s  
w o u l d  be needed, Waste Management considered t h r e e  
d i f f e r e n t  examples o f  r e p o s i t o r y  combinations ( o r  
p a i r s )  b u i l t  i n  d i f f e r e n t  rock format ions :  b a s a l t / s a l t ,  
b a s a l t / t u f f ,  a n d  t u f f / s a l t .  

Our review ques t ioned  t h e  a l l o c a t i o n  method for  
t w o  o f  t h e  c o s t  c a t e g o r i e s  i n  Waste Management's f e e  
c a l c u l a t i o n  method: c o n s t r u c t i o n  a n d  ope ra t ion  c o s t s ,  
which a r e  d i r e c t  c o s t s  i n c u r r e d  s p e c i f i c a l l y  f o r  a 
p a r t i c u l a r  r e p o s i t o r y ,  a n d  development a n d  eva lua t ion  
c o s t s ,  which a r e  i n d i r e c t  c o s t s  i ncu r red  r e g a r d l e s s  o f  
which types  o f  r e p o s i t o r i e s  a r e  b u i l t .  I n  responding 
t o  o u r  concerns ,  Waste Management o f f i c i a l s  s t a t e d  t h a t  
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a l l o c a t i o n  plans h a d  been s i m p l i f i e d  f o r  p r e s e n t a t i o n  
in t h e  o r i g i n a l  Federal  Reg i s t e r  Notice.  L a t e r ,  
o f f i c i a l s  informed us t h a t  they a l l o c a t e d  c o s t s  more 
a c c u r a t e l y ,  t a k i n g  o u r  recommendations i n t o  cons ide ra -  
t i o n .  These r e v i s i o n s  were publ ished i n  t he  f i n a l  
Notice i ssued  i n  August 1 9 8 7 .  

Al loca t ion  o f  RePositorv Cons t ruc t ion  a n d  OPeration 
c o s t s  

Waste Management's f e e  c a l c u l a t i o n  method 
a l l o c a t e d  c o n s t r u c t i o n  and ope ra t ion  c o s t s  between 
defense a n d  c i v i l i a n  waste using a r e a l  d i s p e r s i o n  a n d  
o t h e r  f a c t o r s  descr ibed  above. These f a c t o r s ,  which 
a r e  s p e c i f i c  f o r  each r e p o s i t o r y  ( r e p o s i  t o ry - spec i  f i c  
f a c t o r s ) ,  va ry  depending on t h e  r o c k  formations chosen. 
F o r  example, i n  t h e  b a s a l t  r e p o s i t o r y ,  Management 
es t imated  t h a t  defense waste w o u l d  r e q u i r e  1 3 . 1  
percent  o f  t h e  t o t a l  a v a i l a b l e  space ( a r e a l  d i s p e r s i o n )  
while i n  t h e  s a l t  r e p o s i t o r y ,  i t  w o u l d  r e q u i r e  4 . 6  
pe rcen t .  I f  such s p e c i f i c  percentages  were used f o r  
each r e p o s i t o r y ,  they w o u l d  provide a f a i r l y  e q u i t a b l e  
d i s t r i b u t i o n  of c o n s t r u c t i o n  a n d  ope ra t ion  c o s t s  
between defense a n d  c i v i l i a n  waste.  However, Waste 
Management's proposed f e e  c a l c u l a t i o n  method averaged 
t h e  f a c t o r s  f o r  t h e  two proposed r e p o s i t o r i e s .  This 
r e s u l t e d  i n  defense waste being a l l o c a t e d  8 pe rcen t  o f  
c o s t s  t h a t  r e l a t e  t o  r e p o s i t o r y  space i n  a b a s a l t / s a l t  
r e p o s i t o r y  p a i r .  

Because o f  t he  d i f f e r e n c e  i n  c o s t s  between t h e  two  
r e p o s i t o r i e s ,  using average f a c t o r s  i s  1 i kely t o  
d i s t o r t  t h e  c o s t  a l l o c a t i o n .  T h i s  i s  i l l u s t r a t e d  i n  
t he  f o l l o w i n g  c h a r t ,  which shows t h e  a l l o c a t i o n  o f  
underground development c o s t s ,  a c o s t  element w i t h i n  
t he  c o n s t r u c t i o n  a n d  ope ra t ion  ca t egory .  
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COMPARISON OF DEFENSE F E E  CALCULATIONS 
U N D E R G R O U N D  D E V E L O P M E N T  

( i n  m i l l i o n s )  

Ma s t e  Managemen t Cal cu 1 a t  i on : 
( U s i n g  a v e r a g e  f a c t o r s )  

C o s t  F a c t o r  T o t a l  

B a s a l t  R e p o s i t o r y  $ 1 , 2 5 5  x . 08  = $100 

S a l t  R e p o s i t o r y  890 x . 08  = 7 1  

$171 - T o t a l  

P r o p o s e d  A1 t e r n a t e  C a l c u l a t i o n :  
( Us i ng  repos i  t o r y - s p e c  i f i c f a c t o r s  ) 

C o s t  F a c t o r  T o t a l  

B a s a l t  R e p o s i t o r y  $1 ,255  x . 131  = $164 

S a l t  R e p o s i t o r y  890 x ,046  = 41 

T o t a l  $205 

D i f f e r e n c e  $ 34 - 
Costs used i n  t h e  i l l u s t r a t i o n  were deve loped  by 

Waste Management i n  i t s  T o t a l  System L i f e - C y c l e  C o s t  
r e p o r t .  As the  i l l u s t r a t i o n  shows,  u s i n g  a v e r a g e  
f a c t o r s  f o r  a b a s a l t / s a l t  r e p o s i t o r y  p a i r  c o u l d  
u n d e r s t a t e  t h e  d e f e n s e  f e e  f o r  underground development  
by $34 m i l l i o n .  We f u r t h e r  c a l c u l a t e d  t h a t  t h e  d e f e n s e  
f e e  c o u l d  be u n d e r s t a t e d  by $15  m i l l i o n  f o r  a 
b a s a l t / t u f f  p a i r ,  o r  o v e r s t a t e d  b y  $4  m i l l i o n  f o r  a 
t u f f / s a l t  p a i r  f o r  t h i s  same c o s t  e l e m e n t .  

Other c o s t  e lements ,  such a s  s u p p o r t  a n d  u t i l i -  
t i e s ,  c o u l d  l i kewise  change  i f  s p e c i f i c  p e r c e n t a g e s  
were used f o r  each  r e p o s i t o r y .  The combined e f f e c t  o f  
a l l  o u r  p roposed  a l t e r n a t e  c o s t  a l l o c a t i o n s  a r e  i n c o r -  
p o r a t e d  i n t o  t h e  summary i l l u s t r a t i o n  on  page 10 .  
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Al loca t ion  of Development a n d  E v a l u a t i o n  C o s t s  

Unlike t h e  a l l o c a t i o n  plans d i scussed  a b o v e ,  
development a n d  e v a l u a t i o n  c o s t s  a r e  i n d i r e c t  c o s t s .  
I n  t h e  proposed f e e  c a l c u l a t i o n  method, however, 
development a n d  e v a l u a t i o n  c o s t s  were a1  l oca t ed  by 
r e p o s i t o r y  p a i r s  using a r e a l  d i s p e r s i o n  f a c t o r s  f o r  t h e  
d i f f e r e n t  geologic  format ions .  The r e s u l t  was 
d i f f e r e n t  a l l o c a t i o n s  f o r  each r e p o s i t o r y  p a i r  because 
a r e a l  d i s p e r s i o n  f a c t o r s  v a r y  by geologic  formations.  
Under t h i s  method, w h i c h  i s  not c o n s i s t e n t  w i t h  
g e n e r a l l y  accepted  c r i t e r i a  f o r  a l l o c a t i n g  i n d i r e c t  
c o s t s ,  t he  a l l o c a t i o n  of  development a n d  e v a l u a t i o n  
c o s t s  t o  defense waste f o r  d i f f e r e n t  r e p o s i t o r y  p a i r s  
ranged from $560 m i l l i o n  t o  over $1 b i l l i o n .  

C r i t e r i a  f o r  a l l o c a t i n g  i n d i r e c t  c o s t s  i s  
conta ined  i n  t he  Federal  Acqu i s i t i on  Regula t ions .  
Although in tended  f o r  t h e  use o f  Government c o n t r a c t o r s  
i n  a l l o c a t i n g  i n d i r e c t  c o s t s  t o  Government c o n t r a c t s ,  
t h e  p r i n c i p l e s  a r e  e q u a l l y  a p p l i c a b l e  t o  t h e  e q u i t a b l e  
a l l o c a t i o n  o f  Waste F u n d  c o s t s  t o  defense  a n d  c i v i l i a n  
waste.  These p r i n c i p l e s  s t a t e ,  i n  p a r t ,  t h a t :  

.. . I n d i r e c t  c o s t s  s h a l l  be accumulated 
by  l o g i c a l  c o s t  g r o u p i n g s  with due cons ide ra -  
t i o n  o f  t h e  reasons f o r  i n c u r r i n g  such c o s t s .  
Each grouping should be determined s o  a s  t o  
permit  d i s t r i b u t i o n  o f  t he  grouping on  t he  
b a s i s  o f  t h e  b e n e f i t s  accru ing  t o  t h e  seve ra l  
c o s t  o b j e c t i v e s  . . . [a  f u n c t i o n ,  organiza-  
t i o n a l  s u b d i v i s i o n ,  c o n t r a c t ,  e t c .  I . . . 
This  n e c e s s i t a t e s  t he  s e l e c t i o n  o f  a 
d i s t r i b u t i o n  base . . . s o  a s  t o  permit 
a l l o c a t i o n  o f  t h e  grouping on t h e  b a s i s  of 
t h e  b e n e f i t s  acc ru ing  t o  t he  seve ra l  c o s t  
o b j e c t i v e s . .  . 
We be l i eve  t h a t  Waste F u n d  development a n d  

e v a l u a t i o n  c o s t s  should be a l l o c a t e d  t o  defense waste 
u s i n g  a b a s i s  c o n s i s t e n t  w i t h  t h e s e  p r i n c i p l e s .  F o r  
example, one such b a s i s  t o  use w o u l d  be t o t a l  met r ic  
t o n s  o f  u r a n i u m .  

U s i n g  met r ic  t o n s  o f  uranium and informat ion  
conta ined  i n  t h e  Federal  R e g i s t e r  No t i ce ,  we 
re-computed t h e  development a n d  e v a l u a t i o n  c o s t  
a l l o c a t i o n .  The l a t e s t  Waste Management p r o j e c t i o n  f o r  
t o t a l  waste i s  e q u i v a l e n t  t o  1 1 4 , 9 5 1  me t r i c  tons o f  
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u r a n i u m  w i t h  t h e  placement o f  7 0 , 0 0 0  me t r i c  tons  i n  
t h e  f i r s t  r e p o s i t o r y .  Defense waste i s  e q u i v a l e n t  t o  
8 ,000 me t r i c  tons o f  u r a n i u m ,  which Waste Management 
o r i g i n a l l y  proposed t o  s p l i t  evenly between the  two 
r e p o s i t o r i e s .  C i v i l i a n  waste amounts t o  1 0 6 , 9 5 1  me t r i c  
tons o f  u r a n i u m .  The Federal  R e g i s t e r  Notice showed 
t h a t  two o f  t h e  f i v e  elements o f  development a n d  
eva lua t ion  c o s t s  a r e  s p e c i f i c a l l y  i d e n t i f i a b l e  t o  
e i t h e r  t h e  f i r s t  o r  second r e p o s i t o r y ,  while t h e  o t h e r  
t h r e e  broader  e l emen t s ,  such a s  t r a n s p o r t a t i o n ,  a r e  
a l l o c a t e d  t o  t he  t o t a l  r e p o s i t o r y  program. Using t h i s  
i n format i o n  , Defense Programs w o u l d  be a l l o c a t e d  
approximately 6 percen t  o f  development a n d  eva lua t ion  
c o s t s  r e l a t e d  s p e c i f i c a l l y  t o  t h e  f i r s t  r e p o s i t o r y  a n d  
9 percent  o f  c o s t s  r e l a t e d  t o  t h e  second. I t  w o u l d  
a l s o  be a l l o c a t e d  approximately 7 pe rcen t  o f  t he  
remaining t h r e e  c o s t  e lements .  

The fo l lowing  i l  l u s t r a t i o n  compares t h e  c o s t s  
computed using Waste Management's a r e a l  d i s p e r s i o n  
f a c t o r  a n d  those  c a l c u l a t e d  using a common f a c t o r  -- 
metr ic  tons  o f  u r a n i u m .  Management's c a l c u l a t i o n  i s  
based on  a b a s a l t / s a l t  r e p o s i t o r y  p a i r  while t h e  
a u d i t o r ' s  a l t e r n a t e  c a l c u l a t i o n s  w o u l d  remain t h e  same 
r e g a r d l e s s  o f  which r e p o s i t o r y  p a i r s  a r e  used. 

C O M P A R I S O N  OF DEFENSE FEE C A L C U L A T I O N S  
0 

( i n  m i l l i o n s )  

Waste Management s Ca l  cul  a t i  on  : 
(Using average f a c t o r s )  

c o s t  Fac tor  T o t a l  

Basal t / S a l  t $9 ,370  x .08 = $750 

Proposed A 1  t e r n a t e  C a l c u l a t i o n :  
(Using me t r i c  tons  o f  u r a n i u m  a s  a common f a c t o r )  

c o s t  Fac tor  T o t a l  

F i r s t  Reposi tory $3,506 x .06 = $211 

Second Reposi tory 2 , 6 0 2  x .09 = 2 3 4  

B o t h  R e p o s i t o r i e s  3 , 2 6 2  x .07  = 228 
$6f3 

Difference  ( $  7 7  1 
m - T o t a l  

- 
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In t h e  i l l u s t r a t i o n ,  t h e  proposed defense  f e e  f o r  
development a n d  e v a l u a t i o n  c o s t s  w o u l d  be approximately 
$ 7 7  m i l l i o n  l e s s  f o r  a b a s a l t / s a l t  r e p o s i t o r y  p a i r ,  
using t h e  proposed a l t e r n a t e  c a l c u l a t i o n .  Di f fe rences  
i n  f e e  c a l c u l a t i o n s  u s i n g  t h e  o t h e r  poss ib l e  
reposi tory pa i r s  were o f  similar magnitudes.  

Metr ic  tons of  u r a n i u m ,  which we chose t o  use a s  
a n  example, was o n l y  one o f  s e v e r a l  a c c e p t a b l e  
a l l o c a t i o n  f a c t o r s .  I n  response t o  o u r  f i n d i n g ,  Waste 
Management s t a t e d  i t  h a d  cons idered  u s i n g  t o t a l  met r ic  
t o n s  o f  u r a n i u m ,  b u t  d i d  n o t .  Management used t o t a l  
a s s i g n a b l e  c o s t  a s  t h e  f a c t o r  t o  d i s t r i b u t e  
development and e v a l u a t i o n  c o s t s  i n  t h e  f i n a l  f e e  
method. I n  o u r  o p i n i o n  t h e  a s s i g n a b l e  c o s t  f a c t o r  
provides  r e s u l t s  c o n s i s t e n t  w i t h  accepted c o s t  
a1 l o c a t i o n  p r i n c i p l e s .  

Combined, E f f e c t  of A l loca t ion  P lans  

The fo l lowing  schedule  compares the  t o t a l  f e e  
computed by Waste Management under t h e  o r i g i n a l l y  
proposed f e e  c a l c u l a t i o n  method f o r  t h r e e  p o s s i b l e  
r e p o s i t o r y  p a i r s  t o  t h e  t o t a l  f e e  computed by t h e  
a u d i t o r s .  Our method used r e p o s i t o r y - s p e c i  f i c  f a c t o r s  
t o  a l l o c a t e  a l l  c o n s t r u c t i o n  a n d  ope ra t ion  c o s t s  a n d  
a l l o c a t e d  d e v f i p m e n t  a n d  e v a l u a t i o n  c o s t s  u s i n g  met r ic  
tons  o f  u r a n i u m .  

COMPARISON OF 
CALCUL-NSE FEE 

( i n  m i l l i o n s )  

Waste Proposed 
Management's A 1  t e r n a t e  

Repository P a i r  C a l c u l a t i o n  Cal c u l a t i o n  D i  f f e r e n c e  

Basal t / S a l  t $3,430 $3,648 $2 18 

T u f f / S a l  t $2,603 $ 2 , 9 1 6  $313 

B a s a l  t / T u f  f $3,632 $3,424 ($208 1 
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The s c h e d u l e  shows t h a t  Waste Management 's  
o r i g i n a l l y  p r o p o s e d  f e e  c a l c u l a t i o n  method p r o d u c e s  
r e s u l t s  t h a t  a r e  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  
a l t e r n a t i v e  method we c o n s i d e r  t o  be e q u i t a b l e .  Such 
d i f f e r e n c e s  were  caused  by an o v e r s i m p l i f i c a t i o n  o f  t h e  
p r o p o s e d  f e e  method a t  t h e  t i m e  i t  was p r e s e n t e d  i n  t h e  
December 1986 F e d e r a l  R e g i s t e r  N o t i c e .  S i n c e  t h e n ,  
Waste Management has r e v i s e d  i t s  c a l c u l a t i o n s  
i n c o r p o r a t i n g  o u r  recommenda t ions ,  i n  p r i n c i p l e ,  i n t o  
t h e  f e e  m e t h o d  i s s u e d  i n  t h e  F e d e r a l  R e g i s t e r  N o t i c e  o f  
Augus t  1987. 
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2 .  D e f e n s e  Waste  Payment  S c h e d u l e  

FINDING 

Waste  Management had  n o t  d e v e l o p e d  a paymen 
s c h e d u l e  f o r  t h e  d e f e n s e  w a s t e  f e e  o r  e s t a b l i s h e  
a c c r u a l  d a t e s  f o r  c o l l e c t i n g  i n t e r e s t  on d e f e r r e d  o 
l a t e  p a y m e n t s .  A paymen t  s c h e d u l e  i s  c a l l e d  f o r  i n  t h  
l e g i s l a t i v e  h i s t o r y  o f  t h e  Waste  A c t  so  t h a t  paymen t  
f o r  d e f e n s e  w a s t e  a r e  e q u i v a l e n t  t o  t h o s e  o f  c i v i l i a  
w a s t e .  The f e e  p a y m e n t  s c h e d u l e  h a d  n o t  b e e n  d e v e l o p e  
b e c a u s e  u n t i l  r e c e n t l y  m o s t  o f  Waste Management '  
a t t e n t i o n  had  been  d e v o t e d  t o  d e s i g n i n g  an  e q u i t a b l  
f e e  c a l c u l a t i o n  m e t h o d  f o r  d e f e n s e  w a s t e .  S i n c e  a f e  
paymen t  s c h e d u l e  and  i n t e r e s t  a c c r u a l  d a t e s  h a d  no  
been e s t a b l i s h e d ,  t h e y  w e r e  n o t  i n c l u d e d  i n  e i t h e r  t h  
o r i g i n a l  o r  f i n a l  F e d e r a l  R e g i s t e r  N o t i c e s  o r  
s u b s e q u e n t  d r a f t  Memorandum o f  A g r e e m e n t  w i t h  D e f e n s  
P r o g r a m s .  The paymen t  s c h e d u l e  w i t h  i n t e r e s t  a c c r u a l  
e s t i m a t e d  t h r o u g h  F i s c a l  Year  1 9 8 7  c o u l d  r e s u l t  i 
a b o u t  $70  m i l l i o n  i n  i n t e r e s t  due,  b a s e d  on p r e v a i l i n  
r a t e s .  

R E C 0 MME N D A T I 0 N 

We recommend t h a t  t h e  D i r e c t o r ,  O f f i c e  o f  C i v i l i a  
R a d i o a c t i v e  Waste  Management,  e s t a b l i s h  a n d  imp lemen  
a f e e  paymen t  s c h e d u l e  and  i n t e r e s t  a c c r u a l  d a t e s  f o  
d e f e n s e  w a s t e ,  e q u i v a l e n t  t o  t h e  c i v i l i a n  w a s t e  f e  
s c h e d u l e ,  a n d  t h a t  i t  c h a r g e  f e e s  a n d  i n t e r e s  
a c c o r d i  n g l  y .  

M A N A G E M E N T  R E A C T I O N  

The O f f i c e  o f  C i v i l i a n  R a d i o a c t i v e  Wast  
Management c o n c u r r e d  w i t h  t h e  f i n d i n g  an  
r e c o m m e n d a t i o n .  D e t a i l s  o f  m a n a g e m e n t ' s  comments an 
o u r  r e s p o n s e s  a r e  p r o v i d e d  i n  P a r t  111. 

D e t a i  1 s o f  F i  n d i  n q  

A l t h o u g h  Waste Management  had  p r o p o s e d  a f e  
c a l c u l a t i o n  m e t h o d  t o  a l l o c a t e  c o s t s  b e t w e e n  c i v i l i a  
a n d  d e f e n s e  w a s t e ,  i t  had  n o t  y e t  e s t a b l i s h e d  a paymen 
s c h e d u l e  f o r  d e f e n s e  w a s t e  f e e s  o r  p r o v i d e d  f o  
i n t e r e s t  t o  be  c o l l e c t e d  on  d e f e r r e d  o r  l a t e  p a y m e n t s  
I n  o u r  o p i n i o n ,  t h e  p r o v i s i o n  i n  t h e  Waste A c t  c a l l i n  
f o r  e q u i v a l e n t  f e e s  a p p l i e s  n o t  o n l y  t o  t h e  amount  o 
t h e  f e e s  b u t  a l s o  t h e  i n t e r e s t  due.  I n  a d d i t i o n ,  t h  
l e g i s l a t i v e  h i s t o r y  o f  t h e  Waste  A c t  i n d i c a t e s  t h a t  
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f e e  payment schedule  should be e s t a b l i s h e d .  This  i s s u e  
was commented on  by c i v i l i a n  waste owners i n  response 
t o  t h e  o r i g i n a l  Federal  R e g i s t e r  Notice.  They f e l t  i t  
was u n f a i r  t h a t  Waste Management quick ly  e s t a b l i s h e d  
accrua l  d a t e s  and i n t e r e s t  p rov i s ions  f o r  c i v i l i a n  
waste ,  b u t  h a d  n o t  done s o  f o r  defense waste.  

Waste Management o f f i c i a l s  d i d  n o t  i nc lude  a f e e  
payment schedule  i n  e i t h e r  t h e  d r a f t  o r  f i n a l  Federal  
Reg i s t e r  Notices  o r  t h e  October 1987 d r a f t  Memorandum 
o f  A greement w i t h  Defense Programs because a schedule  
h a d  n o t  been developed. This can be a t t r i b u t e d  t o  Waste 
Management p l ac ing  primary emphasis on des igning  t h e  
f e e  c a l c u l a t i o n  method which was included i n  t h e  A u q u s t  
1987 f i n a l  Federal  R e g i s t e r  Notice.  O u r  a n a l i s i s  
d i s c l o s e d  t h a t  i t  w o u l d  h ave been i n e q u i t a b l e  t o  
develop a f e e  payment method f o r  defense  waste 
w i t h o u t  a p p r o p r i a t e  c o n s i d e r a t i o n  o f  t h e  payment 
schedule  a n d  a p p l i c a b l e  i n t e r e s t  p r o v i s i o n s ,  w h i c h  
w o u l d  a m o u n t  t o  m i l l i o n s  o f  d o l l a r s .  Management agreed 
a n d  subsequent ly  began w o r k i  n g  w i t h  Defense Programs t o  
devel o p  a n  accep tab le  schedul e .  

I n  responding t o  a d r a f t  o f  t h i s  r e p o r t ,  W a s t e  
Management o f f i c i a l s  informed us t h a t  they in tend  t o  
a s s e s s  i n t e r e s t  back t o  t h e  passage o f  t h e  Waste Act 
( J a n u a r y  1983) .  They e s t i m a t e d  t h a t  Defense Programs 
owed a b o u t  $70 m i l l i o n  i n  i n t e r e s t  t h r o u g h  F i sca l  Year 
1987. Waste Management o f f i c i a l s  a l s o  p o i n t e d  o u t  t h a t  
any payment  schedule  f o r  defense  waste w i l l  be used f o r  
prepar ing  budget r e q u e s t s ,  even t h o u g h  they cannot  
r e q u i r e  t h e  Congress t o  a p p r o p r i a t e  funds.  
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P A R T  111 

M A N A G E M E N T  A N D  A U D I T O R  COMMENTS 

We submit ted a d r a f t  o f  t h i s  r e p o r t  t o  t h e  
Associate  D i r e c t o r ,  Of f i ce  o f  Resource Management, Off ice  o f  
C i v i  1 i a n  R a d i  o a c t  i ve Waste Management. Management's 
comments a r e  summarized below a l o n g  with o u r  responses .  

1. Cost A l loca t ion  Plans f o r  Defense Fee C a l c u l a t i o n  

Management Comments. Waste Management o f f i c i a l s  
concurred with b 0 t h  recommendations a n d  have i n i t i a t e d  
a c t i o n  t o  c o r r e c t  the  problems. W i t h  r e s p e c t  t o  t he  f i r s t  
recornmendation, Waste Management has adopted t h e  use o f  
r e p o s i t o r y - s p e c i f i c  f a c t o r s  t o  a1 l o c a t e  c o n s t r u c t i o n  a n d  
ope ra t ion  c o s t s  t o  defense waste.  W i t h  r e s p e c t  t o  t he  
second recommendation, Waste Management has used t o t a l  
a s s i g n a b l e  c o s t  a s  t h e  f a c t o r  t o  d i s t r i b u t e  development a n d  
eva lua t ion  c o s t s  i n  t he  f i n a l  method. This was presented in 
t h e  f i n a l  Federal  Reg i s t e r  Notice i ssued  i n  August 1 9 8 7 .  

A u d i t o r  Comments. These proposed a c t i o n s  a r e  
respons ive  t o  t he  recommendations. 

2 .  Defense Waste Payment Schedule 

Management Comments. Waste Management o f f i c i a l s  
concurred w i t h  t h e  recommendation a n d  s t a t e d  t h a t  
n e g o t i a t i o n s  were i n  p rocess  t o  work o u t  a payment schedule 
w i t h  Defense Programs. They a l s o  s t a t e d  t h a t  i t  was t h e i r  
i n t e n t  t o  charge i n t e r e s t  back t o  t h e  passage o f  t he  Waste 
A c t .  

A u d i t o r  Comments. These proposed a c t i o n s ,  when 
implemented, w i l l  b e respons ive  t o  t h e  recommendation. 
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