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ABSTRACT 

Life of Project operating expenses for  a l i c e n s e d  Away-From-Reactor 
(AFR) Spent Fuel Storage F a c i l i t y  are developed i n  t h i s  report .  A 
comprehensive business  management s tructure  i s  e s t a b l i s h e d  and the 
f u n c t i o n s  and r e s p o n s i b i l i t i e s  for  the f a c i l i t y  o r g a n i z a t i o n  a r e  
described. Contractual provisions. for spent fuel s torage s e r v i c e s  are 
evaluated. 
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1.0 INTRODUCTION 

This  r epo r t  has been prepared by Allied-General Nuclear S e r v i c e s  (AGNS) 
f o r  the  Department o f  Energy (DOE) unde r  C o n t r a c t  No. DE-AC09-78ET- 
35900. 

Information developed f o r  ' t h i s  r e p o r t  i s  ' p a r t  of Task 1 - S p e n t  F u e l  
Handling S tud ie s  a c t i v i t i e s  and i s  i n t e n d e d  t o  s a t i s f y  t h e  f o l l o w i n g  
ob jec t ive :  

Sub-Task 1.3.2 - E s t i m a t e  and r e p o r t  " L i f e  of P r o j e c t "  o p e r a t i n g  
expenses f o r  an Away-From-Reactor (AFR) s t o r a g e  f a c i l i t y  u s i n g  t h e  
5000 me t r i c  ton uranium (MTU) expanded Barnwell Nuclear Fue l  P l a n t  - 
Fuel  Receiving and Storage S t a t i o n  (BNFP-FRSS) arrangement deve loped  
i n  1978 a s  t h e  model. Include an eva lua t ion  of a business  management 
system t h a t  could be u t i l i z e d  by the  opera tor  of an  AFR s t o r a g e  s i t e  
i n  a r ranging  f o r  f u e l  r e c e i p t ,  maintenance of i d e n t i f i c a t i o n  d u r i n g  
s t o r a g e ,  and o the r  requirements of an AFR opera tor .  

S p e c i f i c  da t a  regard ing  pol icy  and procedure t o p i c s ,  c a p i t a l  and oper -  
a t i n g  cos t  e s t ima te s ,  and manpower r e q u i r e m e n t s  a r e  based  upon t h o s e  
programs and cos t - r e l a t ed  a c t i v i t i e s  p r e v i o u s l y  deve loped  by AGNS i n  
p repa ra t ion  f o r  the  hot  opera t ion  of t he  BNFP o r  deve loped  by AGNS f o r  
t h e  Department of Energy under Contract No. DE-AC09-78ET-35900. 

Economic cons ide ra t ions  have been e v a l u a t e d  f o r  an  e x p a n s i o n  program 
whereby new s t o r a g e  p o o l  modules a r e  added t o  t h e  e x i s t i n g  FRSS t o  
achieve  a s to rage  capac i ty  of 5000 MTU. Expans ion  beyond 5000 MTU i s  
achievable  i n  t he  BNFP-FRSS; however ,  f u r t h e r  c a p a c i t y  i n c r e a s e s  a r e  
beyond the  scope of t h i s  s tudy and the re fo re  a r e  not included. 



2.0 ORGANIZATIONAL OBJECTIVES/STRUCTURE 

In the determination of a business organization capable of ensuring 
effective management, operation, and maintenance programs for an AFR 
Light Water Reactor (LWR) Spent Fuel Storage Facility licensed under 
Nuclear Regulatory Commission (NRC) regulations, a number of essential 
and comprehensive business planning activities have to be evaluated and 
implemented. Following is a discussion of some of the major considera- 
tions for developing an effective organizational structure. 

2.1 Purpose of Organization 

The legal entity to be established for the organization needs to be 
determined early as it will directly influence the organization's 
statement of purpose and the development of its charter. 

For this study, the organizational purpose and charter are assumed to be 
that of a contractor operating as an independent business entity; 
responsible for managing, operating, and maintaining a licensed 
government-owned AFR storage facility on a cost plus fee basis in 
accordance with (i) applicable laws and regulations and (ii) fair and 
reasonable practices with its employees and the general public. 

Negotiations for storage and other contractual matters with customers 
are assumed to be handled through a Department of Energy (DOE) Opera- 
tions Office similar to the arrangement currently employed for uranium 
enrichment services. 

2.2 Policies and Procedures 

The development of policies and procedures : writ ten, ve'rbal , formal , 
and informal will be required. It is expected that such policies and 
procedures would be developed during the preoperational phase of the 
project. Policies should cover the essential aspects of the business 
while describing the principles and responsibilities prescribed in order 
to achieve the organization's business objectives. Policies and proce- 
dures should be compatible with potential constraints placed upon the 
organization by its owners, customers, regulators (including federal, 
state, and local governmental authorities), employees, and those compet- 
itive alternatives avai1,able from other organizations. Examples of 
pertinent policy and procedure topics are provided in Appendix A. 

2.3 Business Planning 

Business planning which considers the near-, intermediate-, and long- 
term time dimensions will have to be conducted on a regular basis for 
effective AFR spent fuel storage programs. Plans should include 
consideration of such items as customer contractual commitments, future 
storage expansion programs, impact of new regulations or revisions to 
existing regulations, financial implications, and legal aspects of the 
business and the ability of the business organization to deal with these 
items. 



2.4 Ornaniza t iona l  S t r u c t u r e  

Properly managing, ope ra t ing ,  and maintaining an  AFR spent  f u e l  s t o r a g e  
f a c i l i t y  w i l l  r e q u i r e  experienced and s k i l l e d  p e r s o n n e l  t h r o u g h o u t  t h e  
organiza t ion .  The func t ions  and  r e s p o n s i b i l i t i e s  of e a c h  depa r tmen t  
should  be i n t e g r a t e d  i n t o  an organiza t ion  capable of e f f e c t i v e l y  meeting 
t h e  da i ly  pre-operat ional ,  ope ra t iona l ,  and  pos t - o p e r a t  i o n a l  r e q u i r e -  
ments of t h e  f a c i l i t y  i n  a c c o r d a n c e  w i t h  r e g u l a t i o n s  a p p l i c a b l e  t o  
nuc lear  f u e l  s t o r a g e  f a c i l i t i e s .  In  a d d i t i o n ,  the  c a p a b i l i t y  t o  provide 
support  s e r v i c e s  such a s  a c c o u n t i n g ,  p u r c h a s i n g ,  employee r e l a t i o n s ,  
environmental c o n t r o l ,  and s e c u r i t y  should be considered i n  t h e  develop- 
ment of t he  o rgan iza t iona l  s t r u c t u r e .  

A h y p o t h e t i c a l  o r g a n i z a t i o n ,  which would p r o v i d e  a n  o r g a n i z a t i o n a l  
s t r u c t u r e  s u i t a b l e  f o r  e f f i c i e n t l y  and e f f e c t i v e l y  managing, o p e r a t i n g ,  
and maintaining a  government-owned AFR s to rage  f a c i l i t y  on a  c o n t r a c t o r  
b a s i s ,  has been developed and i s  d e s c r i b e d  i n  S e c t i o n  3.2 a n d  Appen- 
d i x  B. This o rgan iza t iona l  s t r u c t u r e  conta ins  the  necessary f u n c t i o n a l  
u n i t s  r equ i r ed  t o  conduct spent  f u e l  s to rage  a c t i v i t i e s  on a n  indepen-  
dent  business basis .  

2.5 Customer Cont rac tua l  Arrangements 

Prel iminary plans publ ished by the  Department of Energy a n t i c i p a t e  t h a t  
spent  f u e l  s to rage  w i l l  be an i n t e g r a l  p a r t  of t he  t o t a l  scope of radio-  
a c t i v e  waste d isposa l  s e r v i c e s  included i n  any c o n t r a c t u a l  a r r angemen t  
between the  United S t a t e s  government and the  United S t a t e s  u t i l i t y  com- 
panies  or  fo re ign  u t i l i t i e s  or governments. Theref o r e ,  c o n t r a c t s  w i t h  
t h e  United S t a t e s  u t i l i t y  companies and p o s s i b l y  f o r e i g n  u t i l i t i e s  o r  
f o r e i g n  governments f o r  s p e n t  f u e l  s t o r a g e  s e r v i c e s  w i l l  have  t o  be 
nego t i a t ed ,  executed, and administered. However, f o r  pu rposes  of t h i s  
s tudy ,  on ly  those a c t i v i t i e s  a s soc i a t ed  with i n t e r i m  spent  f u e l  s t o r a g e  
a r e  evaluated. 

I t  i s  s u g g e s t e d  t h a t  t h e  l e a d  governmenta l  r e s p o n s i b i l i t y  f o r  AFR 
s t o r a g e  programs be delegated and coordinated through a  DOE O p e r a t i o n s  
Of f i ce  i n  a  manner s imi l a r  t o  t h e  government ' s  e n r i c h e d  uranium pro- 
duc t ion  program. 

Cont rac tua l  a r rangements  f o r  s p e n t  f u e l  s t o r a g e  s h o u l d  i n c l u d e  pro-  
v i s i o n s  s p e c i f i c  t o  the  r ece iv ing ,  handl ing,  and s t o r i n g  of s p e n t  f u e l .  
For example, the  shipping c a s k s  t o  be used  i n  t r a n s p o r t i n g  t h e  s p e n t  
f u e l  should be eva lua ted  p r i o r  t o  i n i t i a l  f u e l  r e c e i p t  t o  de te rmine  t h e  
c a s k ' s  compa t ib i l i t y  with the f a c i l i t y  cask r ece iv ing  area.  I f  s p e c i a l  
cask  h a n d l i n g  equipment  i s  r e q u i r e d  t h e n  s u f f i c i e n t  t i m e  s h o u l d  be 
scheduled t o  permit equipment procurement and checkout p r i o r  t o  i n i  t i a t -  
i n g  a c t u a l  shipments. Also, the  condi t ion  of the  s p e n t  f u e l  s h o u l d  be 
determined and agreed upon p r i o r  t o  p l a c i n g  t h e  f u e l  i n t o  s t o r a g e ,  s o  
t h a t  necessary handling and o ther  requirements a r e  p r o p e r l y  c o n s i d e r e d  
be£ orehand. A number of s p e c i f i c  con t r ac tua l  provis ions ,  a p p l i c a b l e  t o  
spen t  f u e l  a c t i v i t i e s ,  a r e  p r o v i d e d  i n  Appendix C. Also  i n c l u d e d  i n  
Appendix C i s  a  suggested t a b l e  of c o n t e n t s  f o r  a  t y p i c a l  s p e n t  f u e l  
s t o r a g e  con t r ac t .  



3.0 ECONOMIC CONSIDERATIONS 

3.1 P r o j e c t  L i f e  Cycle 

P r o j e c t  l i f e  cyc le  f o r  an AFR spent  f u e l  s t o r age  f a c i l i t y  can be d e t e r -  
mined by a d d i n g  t o g e t h e r  t h e  v a r i o u s  s t a g e s  e x p e r i e n c e d  d u r i n g  i t s  
p r o j e c t  c y c l e .  The p r i n c i p a l  s t a g e s  i n  t h e  l i f e  of a n  AFR s t o r a g e  
f a c i l i t y  inc lude  : 

Design, Construct ion,  Licensing,  and P reope ra t i ona l  Phase (DCLP) 
Fuel Receiving Operat ions (FR) 

t Fuel Caretaker  o r  Su rve i l l ance  (FC) 
Fuel Removal Operat ions (FE) 
F a c i l i t y  Decommission (FD). 

The t o t a l  t i m e  requi red  t o  complete t h e s e  p h a s e s  can  be compressed o r  
extended somewhat, t he  f u e l  c a r e t a k e r  mode being sub jec t  t o  t he  g r e a t e s t  
e l a s t i c i t y .  For purposes of t h i s  s tudy,  t he  t i m e  per iod f o r  each  s t a g e  
has  been assumed a s  fol lows:  

DCLP - Four years  
FR - Four years  
FC - F i f t e e n  years  
FE - Four years  
FD - Three years.  

A planning schedule f o r  the  5000 MTU program could be phased so t h a t  the  
e x i s t i n g  s to rage  f a c i l i t y  p o r t i o n  c o u l d  be m o d i f i e d  and p l a c e d  i n t o  
e a r l y  ope ra t i on  (about 30 t o  36 months) a f  t e r  a u t h o r i z a t i o n  t o  s t a r t .  
I n  a d d i t i o n ,  new pool  c o n s t r u c t i o n  c o u l d  commence s i m u l t a n e o u s l y  t o  
spen t  f u e l  rece iv ing  and s to rage  ope ra t i ons  i n  the  e x i s t i n g  FRSS. 

A t y p i c a l  l i f e  of p r o j e c t  schedule  (about 30 y e a r s )  is  presented i n  Fig- 
u r e  3-1. 

3.2 C a p i t a l  Requirements 

Cap i t a l  requirements f o r  convert ing a reprocess ing  f a c i l i t y  s p e n t  f u e l  
r ece iv ing  s t a t i o n  i n t o  an AFR spent  f u e l  s t o r age  f a c i l i t y  were p r e p a r e d  
by AGNS i n  FY 1978 using a c t u a l  c o s t s  f o r  the  BNFP-FRSS a s  a b a s i s  f o r  
t h e  e s t ima te  (Reference 1).  A r ecen t  reexaminat ion of t h e s e  estimates 
was conducted and the  pre l iminary  conclusion is  t h a t  t h e  t o t a l  c a p i t a l  
c o s t  e s t i m a t e  f o r  s t o r a g e  e x p a n s i o n  t o  5000 MTU a s  p r e p a r e d  d u r i n g  
FY 1978, along with the pro jec ted  spending p a t t e r n  f o r  t h i s  c a p i t a l ,  i s  
s t i l l  v a l i d  (Reference 4).  

Expansion c a p i t a l ,  i.e., the c a p i t a l  requi red  t o  expand s to rage  capac i ty  
t o  5000 MTU, was est imated t o  be $109 mi l l i on .  Table 3-1 g i v e s  a break- 
down of t he  major cos t  compone~lts i n  a d d i t i o n  t o  providing an e s t i m a t e d  
spending p a t t e r n  (Reference 1) .  



It is understood t h a t  an i n i t i a l ,  s u b s t a n t i a l  c a p i t a l  commitment may be 
r e q u i r e d  t o  make the  spen t .  f u e l  s t o r a g e  s t a t i o n ,  of an  e x i s t i n g  r e p r o -  
c e s s i n g  f a c i l i t y  a v a i l a b l e  fo r  use by t h e  government through a  m u t u a l l y  
agreed  upon arrangement. However, i t  is beyond t h e  scope of t h i s  s t u d y  
t o  e s t ima te  such c o s t  or t e rms  f o r  t h e  u s e  of s u c h  a  f a c i l i t y  by t h e  
government . 
For t h e  purposes of t h i s  s tudy ,  spent  f u e l  s t o r a g e  r a c k s  of t h e  h igh -  
dens i ty  design a r e  ca t ego r i zed  a s  c a p i t a l  items; a n d ,  t h e r e f  o r e ,  t h e i r  
c o s t  is inc luded  i n  t h e  e s t ima te  provided f o r  expansion c a p i t a l .  

C a p i t a l  approva l  and a u t h o r i z a t i o n  l e a d  times a r e  assumed t o  be compati- 
b l e  with f i n a n c i a l  p o l i c i e s  and  p r o c e d u r e s ,  t o  e n s u r e  a c h i e v i n g  t h e  
spending pa t  t e r n s  presen ted  i n  Table 3-1. 

3.3 Operat ing Expenses 

Annual ope ra t i ng  e x p e n s e s  were deve loped  f o r  AFR s p e n t  f u e l  s t o r a g e  
a c t i v i t i e s  us ing  the  BNFP-FRSS f a c i l i t y  as t h e  b a s i s  f o r  t h e  e s t i m a t e s .  
The f a c i l i t y  desc r ip t i ons  ( s e e  Reference 1)  f o r  expanding s to rage  wi th in  
t h e  e x i s t i n g  f a c i l i t y  and f o r  adding new s t o r a g e  p o o l s  t o  t h e  e x i s t i n g  
f a c i l i t y  provided the  framework f o r  deve lop ing  t h e  manpower and  ope r -  
a t i n g  c o s t  elements. 

Each e s s e n t i a l  f unc t ion  or a c t i v i t y  a s s o c i a t e d  wi th  spent  f u e l  r ece iv ing  
and s t o r a g e  ope ra t i ons  a t  t h e  BNFP-FRSS f o r  t h e  5000 MTU s t o r a g e  con- 
f i g u r a t i o n  was i d e n t i f i e d ,  and  a  c o s t  e s t i m a t e  was p r e p a r e d  f o r  e a c h  
a c t i v i t y .  The p r i n c i p a l  ope ra t i ng  c o s t  c a t e g o r i e s  c o n s i  d e r e  d  i n  t h i s  
s t udy  inc lude :  o p e r a t i o n s - r e l a t e d  e x p e n s e s ,  s u c h  a s  e n e r g y  r e q u i r e -  
ments,  r a d i o a c t i v e  waste d i sposa l ,  and ope ra t i ng  s u p p l i e s  ; a n d  s u p p o r t  
s e r v i c e  expenses,  such a s  equipment f o r  a n a l y t i c a l  s e r v i c e s ,  s e c u r i t y  , 
and environmental monitoring and cont ro l .  

I n  a d d i t i o n  t o  i d e n t i f y i n g  t h e  o p e r a t i n g  c o s t  f u n c t i o n s ,  a  f a c i l i t y  
o r g a n i z a t i o n ,  which would be r e spons ib l e  f o r  managing ,  o p e r a t i n g ,  and  
m a i n t a i n i n g  t h e  f a c i l i t y  a s  an  i n d e p e n d e n t  b u s i n e s s  e n t i t y ,  was 
developed. The s a l a r i e s  and  f r i n g e  b e n e f i t  c o s t  components  f o r  t h e  
e n t i r e  s t a f f  of t he  hypo the t i ca l  o rgan iza t ion  a r e  based upon e q u i v a l e n t  
s a l a r i e s  of AGNS s t a f f  f o r  s i m i l a r  d u t i e s  a n d  r e s p o n s i b i l i t i e s .  The 
h y p o t h e t i c a l  o rgan iza t ion  developed t o  manage, ope ra t e ,  and m a i n t a i n  a n  
AFR s t o r a g e  f a c i l i t y  was based upon the  f u n c t i o n a l  u n i t s  deve loped  f o r  
t h e  BNFP. This o rgan iza t ion ,  which could be u t i l i z e d  f o r  AFR spent  f u e l  
s t o r a g e  a c t i v i t i e s ,  is  descr ibed i n  g r e a t e r  d e t a i l  i n  Appendix B. Man- 
power requirements  a s s o c i a t e d  with t he  f u n c t i o n a l  o rgan iza t ion  c h a r t  a r e  
l i s t e d  i n  Table  3-2. For t h e  5000 MTU s t o r a g e  f a c i l i t y ,  215 a n d  125 
employees have been i d e n t i f i e d  f o r  t h e  r ece iv ing  and c a r e t a k e r  modes of 
ope ra t i on ,  r e spec t ive ly .  Reduced a c t i v i t i e s  during t h e  c a r e t a k e r  mode 
would lower  t h e  t o t a l  s t a f f  r e q u i r e m e n t s  i n  most of t h e  f u n c t i o n a l  
u n i t s .  

S p e c i f i c  i t ems  considered i n  d e v e l o p i n g  t h e  a n n u a l  o p e r a t i n g  expense  
p r o j e c t i o n s  conta ined  i n  Table 3-3 inc luded  the  fol lowing:  



S a l a r i e s  and f r i n g e  b e n e f i t s  f o r  t he  s t a f f  
E l e c t r i c i t y  
Fuel  o i l  
Operat ions supp l i e s  
Sa fe ty  and environmental c o n t r o l  equipment and supp l i e s  
Maintenance m a t e r i a l s  and s e r v i c e s  
Secu r i t y  equipment and supp l i e s  . . 
General o f f i c e  suppl ies .  

Other cos t  i tems such a s  income, sales, u s e ,  ad va lo rem,  p r o p e r t y  and 
o t h e r  t axes ,  p r o p e r t y  i n s u r a n c e ,  and f a c i l i t y  d e p r e c i a t i o n  were n o t  
inc luded  ' i n  the a n a l y s i s  a s  t he  f a c i l i t y  is assumed t o  be under govern-  
ment owner sh ip ;  t h e r e f o r e ,  it i s  assumed t h a t  s u c h  i tems a r e  n o t  
a p p l i c a b l e  a s  cos t  components. 

The var ious  cos t  c a t e g o r i e s  were pro jec ted  f o r  t he  f u e l  r ece iv ing ,  care- 
t a k e r ,  and removal modes of opera t ions .  The i temized c o s t s  f o r  t he  l i f e  
of p r o j e c t  per iod were then summed and averaged over t he  term of opera-  
t i o n  t o  g ive  an average annual c o s t  es t imate .  The method of determining 
t h e  undiscounted average annual opera t ing  expense f o r  an AFR s p e n t  f u e l  
s t o r a g e  f a c i l i t y  of 5000 MTU c a p a c i t y  o v e r  a p r o j e c t e d  l i f e  c y c l e  of 
about  30 yea r s  is  provided i n  Table 3-4. 

The es t imated  average annual ope ra t i ng  expense is  about $6.5 m i l l i o n .  



TABLE 3-1 

EXPANSION CAPITAL 
AFR SPENT FUEL STORAGE FACILITY 

Year-Amount 
Category Amount ( $MM) Expended ($MM) 

Design Engineering 

Licensing 

High Density Racks and 
Support Structures 

Existing Facility Modifications 6.5 

New Storage Pool Construction 58.5 
( ~ncludes- Support Sys tems) 

(1) Based upon 1978 dollars escalated at 10% per year to midpoint of 
construction. 



TABLE 3-2 

MANPOWER REQUIREMENTS 
AFR SPENT FUEL STORAGE FACILITY 

5000 MTU Capacity 
Receiving or Removal Caretaker Functional Unit 

General Manager (Incl. Secretary) 

~dministration( l) 
Division Manager (Incl. Secretary) 
Finance 
Procurement 
Data Processing, Records 
Management, and Office 
Services 

Contract Administration 

Employee Relations (1) 
Division Manager (Incl. Secretary) 
Employment and Employee 
Programs 

Training 
Community Relations and 
Public Affairs 

Ope rat ions 
Division Manager (Incl. Secretary) 
Receiving and Storage(2) 
Utility Operations 
Engineering, Planning, 
and Scheduling 

Analytical Services 
Maintenance 

- Mechanical 
- Electrical and 

Instrumentation 

Regulatory Services ('1 
Division Manager (Incl. Secretary) . Regulations and License 
Compliance . Operational, Radiation, 
and Industrial Safety . 

Environmental Control . Quality Assurance/Control 



MANPOWER REQUIREMENTS 
AFR SPENT FUEL STORAGE FACILITY 

5000 MTU Capaci ty 
Funct iona l  Unit  Receiving o r  Removal Care taker  

Safeguards (3)  
Divis ion  Manager [Zfcl. Secre ta ry)  2  2 
Phys ica l  Secu r i ty  . 38 3 6 
Technical  Secu r i ty  7 4 
Contingency Planning 1 1 
Nuclear Mater ia l  Control  3  1 

TOTAL STAFF 215 125 

(1 )  The s t a f f  included he re in  would permit ope ra t ion  of t he  program as ' 
an  independent business  e n t i t y .  It would be poss ib l e  t o  coord ina te  
a  number of service- type func t ions  through a  c e n t r a l i z e d  c o r p o r a t e  
s t r u c t u r e  thereby reducing the manpower requirements a t  t h e  f a c i l -  
i t y ,  i f  de s i r ed  by the  f a c i l i t y  ope ra to r .  

(2) I n c l u d e s  e i g h t  o p e r a t o r s  p e r  f o u r  r o t a t i n g  s h i f t  c r e w s  f o r  
r ece iv ing  o r  removal mode of operat ion.  (One per s h i f t  p l u s  t h r e e  
a d d i t i o n a l  daytime ope ra to r s  f o r  ca re t ake r  mode.) 

( 3 )  The s i z e  of the  s e c u r i t y  s t a f f  r e f l e c t s  those requirements  d e f i n e d  
i n  pending  s a f e g u a r d s  r e q u i r e m e n t s  f o r  AFR s p e n t  f u e l  s t o r a g e  
f a c i l i t i e s  a s  descr ibed  i n  proposed r e g u l a t i o n  10 CFR P a r t  72 and  
r e g u l a t i o n  10 CFR P a r t  73. 

( 4 )  Inc ludes  e igh t  p a t r o l  o f f i c e r s  per  f o u r  r o t a t i n g  s h i f t  c rews  f o r  
each mode of operat ion.  



TABLE 3-3 
. . 

OPERATING EXPENSE BY CATEGORY ($MM/YEAR)(') 
AFR SPENT FUEL STORAGE FACILITY 

5000 MTU Capacity 
Category Receiving or Removal Caretaker 

1 Salaries, incl. 
fringe benefits 
( standard plus 
hazardous workmen's 
compensation) (2) 

2. Electricity 1.19 

Fuel Oil 

Security Equipment & 
Supplies 

Office Equipment & . 

Supplies 

Operational supplies( 3) 
(ex. waste disposal) 

Waste Disposal 

Safety & Environmental 
Control Equipment & 
Supplies 

Maintenance Materials 
& Services 

Subtotal 

Contractor Fees (6%) 

TOTAL $9.26 

(1) Constant 1979 dollars. 

(2) Based upon equivalent AGNS. salary for similar duties. 

(3) High-density storage racks are considered a capital item in this 
study and are not included herein. 



TABLE 3-4 

AVERAGE ANNUAL OPERATING EXPENSES ($MM) 
AFR SPENT FUEL STORAGE FACILITY 

Years of Annual Operating 
Mode of Operation Operation Expense 

Preoperation (1) 
Receiving 
Ca'retaker 
Removal 
Decommission (1 

Subtotals . 30 

Average Annual Operating Expense r $6.5 Million 

Total Operating 
Expense 

(1) preoperational and decommission expenses on an annual basis are assumed 
to be 50% of the operating costs during the receiving or removal modes. 



Design, 
Construction, 
Licensing & 
Preoperational 

Fuel Receiving 

Fuel 
Caretaker 

I 

+ Fuel Removal 
Iu 

Facility 
Decommission 

Year 
Estimated Life of Project - 30 Years 

LIFE OF PROJECT SCHEDULE ., 
AFR SPENT FUEL STORAGE FACILITY 

FIGURE 3-1 
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APPENDIX A 

TYPICAL POLICY AND PROCEDURE TOPICS 

Examples of po l i cy  and procedure t o p i c s  l i s t e d  on a f u n c t i o n a l  b a s i s  f o r  
t h e  AFR spen t  f u e l  s t o r age  f a c i l i t y  o rgan iza t ion  descr ibed  i n  Appendix B 
would i nc lude  the  fol lowing:  

Adminis t ra t ion  

- Monetary Approval Author i ty  
- Energy Conservation 
- Standards Committee P a r t i c i p a t i o n  
- Opera t iona l  Sa fe ty  Committee 
- Speeches, A r t i c l e s ,  and In te rv iews  
- Off i ce  Serv ices  
- General Housekeeping 

Employee Re la t i ons  

- Manpower Requirements 
- Benef i t  Programs 
- Compensation Program 
- Compliance wi th  Legal Requirements 
- Publ ic  Information 
- Photographic Author iza t ion  f o r  Media 

Environmental Control  

- Environmental Monitoring 
- E f f l u e n t  Monitoring 
- Meteorological  Monitoring 
- Permit Appl ica t ions  

Finance 

- Cap i t a l  Budgeting 
- Expense Reporting 
- Trave l  
- General Accounting 
- Payro l l  - Cap i t a l  Addit ions,  Ret i rements ,  and Trans fe r s  

Licensing 

- Compliance with Legal Requirements 
- Rel.ationships wi th  Regulatory Bodies 



Nuclear Ma te r i a l  Cont ro l  

- Control  and Accounting Program 

Opera t iona l  Sa fe ty  

Reporting of I n j u r i e s  
1ncidentIEvent  Reports 
I n d u s t r i a l  Sa fe ty  
Sa fe ty  In spec t ion  
S i t e  Emergency P lans  and Procedures 
Sa fe ty  Improvement . 
OSHA Compliance 
Personal  P r o t e c t i o n  
Chemical Sa fe ty  
Heal th  Physics  
F i r e  P r o t e c t i o n  and Prevent ion  
Medical Program 

Operat ions 

A u t h o r i t i e s  and R e s p o n s i b i l i t i e s  f o r  Safe  Operat ion and Shutdown 
Surve i l l ance  Tes t ing  of Systems and Equipment 
Operat ions Lock and Tag 
Change Author iza t ions  
Pre l iminary  Operat ing,  Checkout, and Standard Operat ing Procedures  
Work Request 
Hazardous Work Permit 
Maintenance Program 
S h i f t  and Re l i e f  Turnover 
Off-Site Shipment of Hazardous Ma te r i a l s  
N o t i f i c a t i o n  o r  Reca l l  of Responsible Personnel  
Correc t ing  Abnormal o r  Alarm Condit ions 

Procurement 

- General Purchasing - Prepa ra t i on  and Approval of a Purchase Requ i s i t i on  
- Purchase Contract  Approvals 
- Acceptance of G r a t u i t i e s  - Safety-Related Equipment o r  Mater ia l  Purchases 
- Mate r i a l  Pedigrees  
- Purchasing Agreements 

Qua l i t y  Assurance 

- Qual i ty  Assurance Program 
- Qual i ty  Assurance Committee 
- C l a s s i f i c a t i o n  and Replacement of Safety-Related Items 
- Cognizant Engineers 
- Welding and Ma te r i a l s  Engineering 
- Exceptions 



Records Management 

Cont ro l  of Documents 
I d e n t i f i c a t i o n  and Cont ro l  of Correspondence, Repor t s ,  and Forms 
F i l e  System 
Cen t r a l  F i l e  Requests 
T ransmi t t a l  of Documents t o  Records Management 
Records S torage  T rans f e r  
Pub1 i c a t  i o n s  
L ib ra ry  Se rv i ce s  

S e c u r i t y  

- M a t e r i a l  Clearance 
- Personnel  and Vehic le  Access 
- Employee and V i s i t o r  Parking 
- Proh ib i t ed  Items - Handling Spec i a l  Incoming Mail o r  Ma te r i a l  

Tra in ing  

- Employee I n d o c t r i n a t i o n  and Tra in ing  
- Ret r a in ing  of Se lec ted  Personnel .  
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APPENDIX B 

PERSONNEL DESCRIPTIONS 

The operation of the Barnwell Nuclear Fuel Plant - Fuel Receiving and 
Storage Area including the necessary ancillary support areas as an AFR 
Spent Fuel Storage Facility with a capacity of 5000 metric tons of. 
uranium as an independent business entity would require a staff of about 
215 during the receiving mode and about 125 during a caretaker or 
surveillance mode. The following parameters were considered in the, 
development of these staff requirements: 

Operation of the facility as an independent business entity on a ; 
contract basis 

The BNFP facility lay-out plan (Reference 1 )  

Personnel training and certification requirements established to 
comply with existing and anticipated regulations. 

This independent organization would function under five basic divisions, 
reporting to a general manager as outlined in the organization chart 
(Figure B-1). The qualification, selection, training, and certification 
of the operating staff is expected to be governed by facility licensing 
commitments and compliance with the Code of Federal Regulations and 
Regulatory Guides. A n  extensive inhouse technician training program has 
been established at the BNFP to accomplish its objectives and the pro- 
gram was recently described in a study performed for the Department of 
Energy under contract ET-78-C-09-1040-5.3-37. It is assumed that such a 
training program would be used in conjunction with AFR spent fuel 
storage operations. The manpower required for the various departments 
of the basic divisions are estimated as follows: 

1.0 Administrative Division 

An initial staff'of approximately 43 personnel providing the following 
services : 

Finance - Develops and controls the financial cost control system,, 
establishes and implements accounting procedures, practices, and " 
financial controls applicable to operations. With input from other 
departments, performs business planning for the organization. ? 

Procurement/Warehousing - Purchases equipment and merchandise 
required by the facility at the most economic price consistent with 
quality and schedule. Receives, stores, inventories, and disperses 
the material and merchandise to meet organizational needs. 

Data Processing - Provides computer programming and other EDP systems 
services for inventory, cost, material, and financial controls dic- 
tated by facility operationo. 



Records Management IOff ice  S e r v i c e s  - , F i l e s ,  r e t a i n s ,  and s t o r e s  
documents generated by Architectural/Engineering , ' o u t s i d e  s o u r c e s ,  
and a l l  i n t e r n a l  records  a p p l i c a b l e  t o  o p e r a t i o n s .  P r o v i d e s  word 
process ing ,  communications s e r v i c e s ,  and c l e r i c a l  support .  

C o n t r a c t  A d m i n i s t r a t i o n  - P r o v i d e s  i n t e r f a c e  w i t h  DOE t o  a s s u r e  
proper implementation of f u e l  s t o r age  c o n t r a c t u a l  mat te rs .  

2.0 Employee Re la t i ons  Div is ion  

An i n i t i a l  s t a f f  of approximately 7 personnel  t o  develop, implement, and 
coo rd ina t e  t he  fol lowing programs c o n s i s t e n t  w i t h  F e d e r a l  r e g u l a t i o n s  
and o rgan iza t ion  pol icy :  

1. Employment 
2. Labor Re la t i ons  
3. Salary  Adminis t ra t ion 
4. Bene f i t s  and Employee Serv ices  
5. Aff i rmat ive  A c t i o n / ~ q u a l  Employment Opportunity 
6 .  Or ien t a t i on  and Training.  

I n  a d d i t i o n ,  t h i s  d i v i s i o n  i s  r e spons ib l e  f o r  t h e  fol lowing a c t i v i t i e s :  

D i r e c t s  t h e  f o r m u l a t i o n ,  i n t e r p r e t a t i o n ,  a n d  a p p l i c a t i o n  o f  
e s t a b l i s h e d  employee r e l a t i o n s  . p o l i c i e s  throughout t h e  o rgan iza t ion  

'Pro tec t s  t he  i n t e r e s t s  of employee i n  accordance wi th  o r g a n i z a t i o n ' s  
personnel  p o l i c i e s  and procedures ,  and a p p r o p r i a t e  g o v e r m e n t a l  l aws  
and r e g u l a t i o n s  

Provides  publ ic  r e l a t i o n s  inc luding  media c o n t a c t s ,  pub l i c  p r e s e n t a -  
t i o n s ,  and c o n t r i b u t i o n s  t o  support  community a c t i v i t i e s  

Conducts o r g a n i z a t i o n a l  and management deve lopment  programs a l o n g  
wi th  ope ra to r  t r a i n i n g  and requi red  r e t r a i n i n g  a c t i v i t i e s .  

3.0 Operat ions Div is ion  

An i n i t i a l  s t a f f  of approximately 87 personnel  capable  of p r o v i d i n g  t h e  
fo l lowing  se rv i ce s :  

Operat ions Department - Handles, wi th  four  r o t a t i n g  s h i f t  c r e w s ,  t h e  
r e c e i p t  of casks ,  s t o r a g e  of f u e l ,  p r epa ra t i on  of empty casks  f o r  t h e  
r e t u r n  shipment, -ma in t a in s  t h e  ope ra t i ona l  r ead ines s  of t h e  f a c i l i t y  
by c o n t r o l l i n g  contaminat ion l e v e l s  and water q u a l i t y ,  and o p e r a t e s  
a n c i l l a r y  u t i l i t y  a r ea s .  

Technical  S e r v i c e s  Depar tment  - C o o r d i n a t e s  p r o d u c t i o n  p l a n n i n g ,  
schedul ing ,  t r a f f i c  and t r a n s p o r t a t i o n ;  s u p p l i e s  t e c h n i c a l  knowledge 
t o  opera t ing  procedures ,  des ign  and equipment changes; e v a l u a t e s  new 
equipment, f a c i l i t y  des ign  c h a n g e s ,  e t c .  ; and  p r o v i d e s  c o n t i n u o u s  
rad iochemis t ry  and chemical ana lyses  support  t o  opera t ions .  



Maintenance Department - Provides  mechanical m a i n t e n a n c e ,  p r e v e n t a -  
t i v e  maintenance. and ope ra t i on  of mobile equipment.  An e l e c t r i c a l  
and ins t rumenta t ion  s t a f f  i s  included t o  prdvide  m a i n t e n a n c e ,  c a l i -  
b r a t i o n ,  i n s t a l l a t i o n  o f  new equ ipmen t  f o r  o p e r a t i o n s ,  and o t h e r  
s e r v i c e  groups. 

4.0 Reeulatorv Se rv i ce s  Div is ion  

An i n i t i a l  s t a f f  of approximately 27 personnel  r e q u i r e d  t o  pe r fo rm t h e  
fol lowing:  . 

R e g u l a t o r y  Compl iance  (QA/QC and  L i c e n s e  Compl iance)  - P r o v i d e s  
a d m i n i s t r a t i v e ,  e n f o r c e m e n t ,  and  f u n c t i o n a l  s e r v i c e s  t o  a s s u r e  
implementation of a  Q u a l i t y  Assu rance  Program i n  conformance  w i t h  
Federa l  r e g u l a t i o n s  a p p l i c a b l e  t o  t h e  d e s i g n ,  c o n s t r u c t i o n ,  ope ra -  
t i o n , . m a i n t e n a n c e ,  m o d i f i c a t i o n ,  s a f e g u a r d s ,  and t r a n s p o r t a t i o n  
a c t i v i t i e s  r e l a t e d  t o  t he  f a c i l i t y .  T h i s  d e p a r t m e n t  a l s o  p r o v i d e s  
t h e  p r i n c i p a l  i n t e r f a c e  f o r  r egu la to ry  agency r e p r e s e n t a t i v e s .  

Opera t iona l  S a f e t y  - Provides  Heal th  Phys ics  s u p p o r t  t o  t h e  o r g a n i -  
z a t i o n  i n c l u d i n g  a d v i s i n g  on r a d i a t i o n  p r o t e c t i o n  c r i t e r i a ,  and 
implementing a  Heal th  Phys ics  program t o  minimize r a d i a t i o n  exposure. 

This  department a s s u r e s  t h a t  h e a l t h  and s a f e t y  programs a r e  e f f e c -  
t i v e l y  implemented, t h a t  a l l  monitor ing is  implemented where appro-  
p r i a t e ,  and t h a t  a l l  monito'ring devices  a r e  p r o p e r l y  c a l i b r a t e d  and 
working properly.  Monitoring inc ludes  in-plant  m o n i t o r i n g  of  a r e a s  
and personnel ,  and i n  a d d i t i o n ,  e n v i r o n m e n t a l  m o n i t o r i n g  of  a r e a s  
around f a c i l i t i e s  and emissions from the  f a c i l i t i e s .  M e t e o r o l o g i c a l  
and  h y d r o l o g i c a l  d a t a  a r e  c o l l e c t e d  t o  s u p p o r t  e n v i r o n m e n t a l  
a n a l y s i s .  

Th i s  department a l s o  provides  suppor t  t o  t h e  o r g a n i z a t i o n  i n  r e g a r d  
t o  t he  environmental impact of a c t i o n s  and  a s s u r e s  t h a t  no a c t i o n s  
w i l l  adverse ly  a f f e c t  e i t h e r  t h e  employees o r  g e n e r a l  p u b l i c  f rom a  
r a d i o l o g i c a l  s a f e t y  s tandpoin t .  

I n d u s t r i a l  S a f e t y  - Provides  programs and develops p o l i c i e s  and  pro- 
cedures  t o  a s s u r e  an i n d u s t r i a l l y  s a f e  working environment. Programs 
conducted by t h i s  department i nc lude :  i n d u s t r i a l  s a f e t y ,  a c c i d e n t  
prevent ion,  i n d u s t r i a l  h y g i e n e ,  f i r e  p r o t e c t i o n ,  OSHA c o m p l i a n c e ,  
medical and f i r s t  a i d ,  and emergency equipment. 

5.0 Safeguards Div is ion  

An i n i t i a l  s t a f f  of approxi~na te ly  51 personnel  r e q u i r e d  t o  p r o v i d e  t h e  
fol lowing se rv i ce s :  

Phys ica l  S e c u r i t y  - Provides  i n d u s t r i a l  s e c u r i t y  f o r  p l a n t  t h r o u g h  
use of s e c u r i t y  f o r c e s ,  ope ra t i on  of s e c u r i t y  m o n i t o r i n g  equ ipmen t ,  
ope ra t i on  of a Cent ra l  Alarm S t a t i o n  and Operat ions Center ,  and con- 
t r o l  of passageways and o the r  s e c u r i t y  pos t s .  



This  department has  t h e  o v e r a l l  r e s p o n s i b i l i t y  t o :  

- Prevent  t h e  t h e f t  of Spec ia l  Nuclear Ma te r i a l  (SNM) 
- Prevent  i n d u s t r i a l  sabotage 
- Provide armed response t o  s e c u r i t y  a larms - Provide o v e r a l l  i n d u s t r i a l  s e c u r i t y  f o r  personnel  and property.  

Technical  S e c u r i t y  - Provides  t h e  t e c h n i c a l  e x p e r t i s e  t o  a s s u r e  t h a t  
a l l  e l e c t r o n i c  monitoring equipment i s  proper ly  i n s t a l l e d  and ope ra -  
t i o n a l  t o  e s t a b l i s h e d  s tandards .  Maintains  a l l  e l e c t r o n i c  equ ipmen t  
and d i r e c t s  o u t s i d e  main tenance  where  r e q u i r e d .  A s s u r e s  t h a t  a l l  
monitor ing equipment i s  p r o p e r l y  c a l i b r a t e d .  Reviews and  s e l e c t s  
equipment where a p p l i c a b l e  t o  meet a l l  o p e r a t i o n a l  and r e g u l a t o r y  
requirements.  

. Nuclear Ma te r i a l s  Cont ro l  - Provides  deve lopment  and  management o f  
t h e  o rgan iza t ion f  s Nuclear Ma te r i a l s  Accounting and C o n t r o l  Sys t e m .  
Assures maintenance of t h e  c o n t r o l  of SNM w i t h i n  l i m i t s  r e q u i r e d  by 
r egu la t i ons .  D i r e c t s  t he  o rgan iza t ion  a u d i t  and i n s p e c  t i o n  program 
designed t o  monitor compliance wi th  s a f e g u a r d s - r e l a t e d  r e g u l a t i o n s .  
~ e v e l o ~ s  and  implements  s y s t e m s  and  p r o c e d u r e s  t o  a s s u r e  p r o p e r  
c o n t r o l  of SNM. 
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APPENDIX C 

SPECIFIC CONTRACTUAL PROVISIONS 

Any c o n t r a c t  be tween  t h e  F e d e r a l  Government and d o m e s t i c  e l e c t r i c  
u t i l i t y  companies  o r  f o r e i g n  c o u n t r i e s  f o r  AFR s p e n t  f u e l  s t o r a g e  
s e r v i c e s  s h o u l d  c o n t a i n  a  s c o p e  o f  s e r v i c e s  s e c t i o n  which c l e a r l y  
d e f i n e s  t h e  o v e r a l l  r e s p o n s i b i l i t i e s  of each par ty .  

A c t i v i t i e s  such a s  providing s h i p p i n g  c a s k s ,  d e f i n i n g  t h e  m e c h a n i c a l  
cond i t i on  of spent  f u e l  p r i o r  t o  shipment, t r anspo r t i ng  t he  s p e n t  f u e l ,  
a s su r ing  ' t h a t  casks  a r e  maintained i n  l i c e n s e  c o n d i t i o n ,  and t r a n s f e r -  
r i n g  ownership of f u e l  would l i k e l y  be included i n  t h e  u t i l i t y ' s  s c o p e  
of s e r v i c e s .  R e c e i v i n g  and u n l o a d i n g  s p e n t  f u e l  f rom t h e  s h i p p i n g  
ca sks ,  p l a c i n g  s p e n t  f u e l  i n t o  s t o r a g e  and m a i n t a i n i n g  t h e  s t o r a g e  
f a c i l i t y ,  accept ing  ownership of spent  f u e l ,  p r e p a r i n g  c a s k s  f o r  empty 
o f f - s i t e  shipments,  and providing adjustments  i f  r e p r o c e s s i n g  of  s p e n t  
f u e l  occurs  a t  a  l a t e r  d a t e  would be considered a s  Government r e s p o n s i -  
b i l i t i e s .  Both p a r t i e s  would be mutual ly  r e s p o n s i b l e  f o r  e s t a b l i s h i n g  
t h e  term and q u a n t i t y  of spent  f u e l  covered by t h e  c o n t r a c t ,  d e v e l o p i n g  
sh ipping  and r ece iv ing  schedules ,  complying wi th  a p p l i c a b l e  Governmental 
r e g u l a t i o n s ,  and developing s p e c i f i c  handl ing requirements  f o r  d e f e c t i v e  
spen t  fue l .  

Payment schedules  would have t o  be e s t a b l i s h e d  and made a  p a r t  of  t h e  
c o n t r a c t  f o r  t h e  b a s i c  s to rage  s e r v i c e  along wi th  p rov i s ions  f o r  c h a r g e  
ad jus tments  f o r  such i tems a s  ( i )  changes i n  Governmental r e g u l a t i o n s ,  
( i i )  supplemental s e r v i c e s  s u c h  a s  mino r  c a s k  m a i n t e n a n c e  a t  t h e  AFR 
s t o r a g e  f a c i l i t y ,  o r  ( i i i )  s p e c i a l  h a n d l i n g  equipment  and  d e v i c e s  
r equ i r ed  f o r  h a n d l i n g  and  s t o r i n g  f u e l  a s s e m b l i e s  h a v i n g  m e c h a n i c a l  
f a i l u r e ( s )  . 
Proper implementation of spent  f u e l  s t o r a g e  a c t i v i t i e s  r e q u i r e s  t h a t  t h e  
c o m p a t i b i l i t y  between those cask systems t o  be employed i n  sh ipping  f u e l  
t o  t he  AFR s t o r a g e  f a c i l i t y  and the  cask r ece iv ing  and handl ing capabi i -  
i t i e s  a t  t h e  AFR s t o r a g e  f a c i l i t y  be e s t a b l i s h e d  p r i o r  t o  i n i t i a l  f u e l  
r e c e i p t s .  A r e p o r t  e n t i t l e d ,  " I n t e r f a c e  C r i t e r i a  f o r  Shipping Casks and 
Fuel Handling F a c i l i t i e s , "  was p r e p a r e d  by AGNS unde r  c o n t r a c t  w i t h  
Union C a r b i d e  ( R e f e r e n c e . 2 ) .  T h i s  document examines  i n  d e t a i l  t h e  
c h a r a c t e r i s t i c s  of  s h i p p i n g  and r e c e i v i n g  f a c i l i t i e s .  I n  a d d i t i o n ,  
t r a n s p o r t a t i o n  equipment i s  e v a l u a t e d  and e s s e n t i a l  r e q u i r e m e n t s  f o r  
p roper ly  i n t e r f a c i n g  t h i s  equipment  w i t h  t h e  s h i p p i n g  and r e c e i v i n g  
f a c i l i t i e s  a r e  determined. 

Cont rac tua l  p rov i s ions  which adequate ly  cover t he  i n t e r f a c e  requirements  
of t he  cask system and t h e  AFR s t o r a g e  f a c i l i t y  n e c e s s a r y  t o  e n s u r e  
equipment c o m p a t i b i l i t y  s h o u l d  be a n  e s s e n t i a l  p a r t  of  any  c o n t r a c t  
arrangement between u t i l i t i e s  and the  owners of t h e  AFR s t o r a g e  f a c i l -  
i t y .  The c o n t r a c t  should address  i n t e r f a c e  c r i t e r i a  such  a s  p r e s e n t e d  
i n  Reference 2. A s  a  minimum, t h e  fol lowing i tems should be considered:  



System f o r  i d e n t i f y i n g  f u e l  assembl ies  dur ing  l o a d i n g  and u n l o a d i n g  
ope ra t i ons  

U t i l i z a t i o n  of casks which a r e  compatible  wi th  AFR s t o r a g e  f a c i l i t y  

P reope ra t i ona l  checkouts ( i . e . ,  "dry runs" a t  t h e  AFR s t o r a g e  f a c i l -  
i t y )  of each cask type t o  be u t i l i z e d  

Cask decontamination requirements  

R e s p o n s i b i l i t y  of each  p a r t y  r ega rd ing  i n t e r f a c e  equ ipmen t  s u c h  a s  
ca sk  yokes, g r app le s ,  wrenches, and o t h e r  handl ing devices  a long  with 
s p a r e  p a r t s  inventory  

Cask handl ing,  unloading, and p r e p a r a t i o n  f o r  sh ipmen t  p r o c e d u r e s  , 
i nc lud ing  app rop r i a t e  c h e c k l i s t s  

Requirements and r e s p o n s i b i l i t i e s  f o r  ca sk  maintenance, c a s k  i n s p e c -  
t i o n s ,  and cask  emergency o r  acc iden t  s i t u a t i o n s  

Pa r ty  des igna ted  a s  l i c e n s e e  and sh ippe r  (The l i c e n s e e  i s  r e s p o n s i -  
b l e  f o r  ob ta in ing  a l l  r egu la to ry  c l ea rances ,  s p e c i a l  permi ts ,  and t h e  
p repa ra t i on  of t h e  B i l l  of Lading.) 

Schedules and p lans  covering advance n o t i f i c a t i o n  of sh ipmen t s . t o  t h e  
AFR s t o r a g e  f a c i l i t y  a long wi th  d e t a i l s  about t h e  f u e l  and s h i p p i n g  
r o u t e s  and t h e  cond i t i on  of t h e  spen t  f u e l .  

S p e n t  f u e l  c h a r a c t e r i s t i c s  were e v a l u a t e d  i n  a  r e p o r t  p r e p a r e d  by  
A. B. Johnson, Jr., wherein he concluded t h a t  t h e  f a i l u r e  r a t e  of  s p e n t  
f u e l  has been low and exper ience  i n d i c a t e s  t h a t  spent  f u e l  wi th  r eac to r -  
induced d e f e c t s  c a n  be h a n d l e d ,  s h i p p e d ,  and s t o r e d  s a t i s f a c t o r i l y  
(Reference 3 ) .  However, i t  appears  prudent t o  inc lude  provis ions  i n  t h e  
c o n t r a c t  t o  ( i )  e s t a b l i s h  t h e  va r ious  l e v e l s  of p o t e n t i a l  f u e l .  f a i l u r e ;  
i .e . ,  p i n h o l e  d e f e c t s ,  l o n g i t u d i n a l  a n d / o r  c i r c u m f e r e n t i a l  c r a c k s ,  
b r e a k s  i n  c l a d d i n g ,  e t c . ,  ( i i )  d e t e r m i n e  any  s p e c i a l  h a n d l i n g  a n d  
s t o r a g e  methods  t o  be employed,  and ( i i i )  p r o v i d e  f o r  a p p r o p r i a t e  
supplemental charges  f o r  handl ing and s t o r i n g  such spent  f u e l .  

Provis ions  should a l s o  be i n c l u d e d  i n  t h e  . c o n t r a c t  t o  p e r m i t  e i t h e r  
p a r t y  t he  oppor tun i ty  t o  v i s i t  the  o t h e r  p a r t y ' s  s i t e  f o r  i n s p e c t i o n s  
s p e c i f i c  t o  spent  f u e l  and/or  spent  f u e l  cask ma t t e r s .  

A t y p i c a l  t a b l e  o f  c o n t e n t s  which h i g h l i g h t s  many of  t h e  e s s e n t i a l  
e lements  of a  spent  f u e l  s t o r age  c o n t r a c t  i s  provided a s  Table C-1. 
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