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ABSTRACT 

The Mock S i t e  L i cens ing  Demonstrat ion P ro jec t  developed t h e  Low-Level 
Rad ioac t ive  Waste S i t i n g  S imula t ion ,  a r o l e - p l a y i n g  exerc ise  designed t o  
f a c i l i t a t e  t h e  process o f  s i t i n g  and l i c e n s i n g  d isposal  f a c i l i t i e s  f o r  
1 ow-1 eve1 waste (LLW) a This  r e p o r t  descr ibes t h e  development content  and 
usefu lness o f  t h e  s i t i n g  s imu la t i on .  
Harvard U n i v e r s i t y ' s  Program on Nego t ia t i on ;  i t  can be conducted a t  a 
workshop or conference, i n v o l v e s  1 4  o r  more p a r t i c i p a n t s ,  and requ i res  
about e i g h t  hours t o  complete. 
I n  t h e  f i r s t ,  p a r t i c i p a n t s  nego t ia te  t h e  s e l e c t i o n  o f  s i t i n g  c r i t e r i a ,  and 
i n  t h e  second, a p re fe r red  s i t e  f o r  a f a c i l i t y  i s  chosen from th ree  candi-  
date s i t e s .  The p r o j e c t  sponsored two workshops ( i n  Boston, Massachusetts 
and Richmond, V i r g i n i a )  i n  which t h e  s i m u l a t i o n  was conducted f o r  persons 
i nvo l ved  i n  p lann ing  f o r  LLW. It i s  concluded t h a t  t h e  s i t i n g  s i m u l a t i o n  
can be usefu l  i n  th ree  ways: (1) as a t o o l  f o r  i n f o r m a t i o n  d isseminat ion,  

(2 )  as a v e h i c l e  t h a t  can f o s t e r  communication among p a r t i e s  i n  c o n f l i c t ,  
and ( 3 )  as a s tep toward consensus b u i l d i n g  and c o n f l i c t  reso lu t i on .  The 
ODE Nat iona l  Low-Level Waste Management Program i s  now maki ng the  s i t 1  ng 
s i m u l a t i o n  a v a i l a b l e  fo r  use by s ta tes ,  reg iona l  compacts, and o the r  
organ1 z a t  i ons i nvo l  ved i n devel  opment o f  LLW d i  sposal f a c i  1 i t  i es . 

The s i m u l a t i o n  was designed by 

The s i m u l a t i o n  cons is t s  o f  two sessions. 

v i  i 





No s i t e  f o r  d isposa l  of  l o w - l e v e l  r a d i o a c t i v e  waste (LLW) has been 
l i c e n s e d  s ince 1971, and s ince  t h a t  t i m e  t h e  r e g u l a t o r y  and socioeconomic 
c l i m a t e  f o r  LLW disposal  has changed s i g n i f i c a n t l y .  Now, under t h e  impetus 

o f  the  Low-Level Rad ioac t ive  Waste P o l i c y  Act of 1980, several  s t a t e s  and 
reg iona l  compacts have s t a r t e d  p l  anni  ng t o  e s t a b l i s h  LLW management f a c i  1 i - 
t i e s  f o r  t h e  wastes they generate. The Mock S i t e  L icens ing  Demonstrat ion 
p r o j e c t  was undertaken t o  p rov ide  ass is tance t o  persons i n v o l v e d  i n  t h i s  
s i t i n g  and l i c e n s i n g  process, w i t h  t h e  o v e r a l l  goals  be ing (1) t o  i d e n t i f y  
p o t e n t i a l  problems i n  t h e  s i t i n g  and l i c e n s i n g  process and ( 2 )  t o  demon- 
s t r a t e  methods t o  f a c i l i t a t e  t h e  process. 

t i o n  e x e r c i s e  t h a t  can be used as a t o o l  f o r  i n f o r  a t i  on d i  ssemi n a t i o n ,  
improved communi c a t  i on,  and consensus b u i  1 d i  ng on LLW-re1 at& i ssues, The 
"low-Level Rad ioac t ive  Waste S i t i n g  S imula t ion"  is  a r o l e - p l a y i n g  e x e r c i s e  
t h a t  a l lows p a r t i c i p a n t s  t o  walk through severa l  e a r l y  steps i n  t h e  s i t i n g  
process, 
Negot ia t ion ,  c o n s i s t s  o f  two sessions t h a t  a re  t y p i c a l l y  conducted i n  t h e  
morning and af ternoon o f  an a l l - d a y  workshop. 

i p a n t s  are asked t o  n e g o t i a t e  t h e  s e l e c t i o n  o f  s i t i n g  c r i t e r i a ;  t h e  second 
sess ion i n v o l v e s  s e l e c t i o n  o f  a p r e f e r r e d  s i t e  from th ree  candidate s i t e s .  

conducted i n  two workshops i n  Boston, Massachusetts, and Richmond, 
V i r g i n i a .  
LLW management. P a r t i  c i  pants  inc luded s t a t e  and fede ra l  agency perscnnel , 
i n d u s t r y  representa t ives ,  c i t i z e n  a c t i v i s t s ,  env i ronmenta l i s ts ,  and persons 
f r o m  academic i n s t i t u t i o n s  e 

Response t o  t h e  s i m u l a t i o n  has been e n t h u s i a s t i c .  P a r t i c i p a n t  evalua- 
t i o n s  i n d i c a t e d  t h a t  most p a r t i c i p a n t s  d i d  not f i n d  t h e  exerc ise  d i f f i c u l t ,  
and t h a t  t h e  s i m u l a t i o n  prov ided them w i  t h  i n f o r m a t i  on regard i  ny t h e  s i t i n g  
processfp n e g o t i a t i n g  techniques, and t h e  processes necessary f o r  reach ing  
consensus among d i v e r s e  i n t e r e s t  groups, A m a j o r i t y  o f  p a r t i c i p a n t s  f e l t  
t h a t  t h e  s i m u l a t i o n  might  be u s e f u l  i n  t h e i r  community o r  l o c a l  s i t u a t i o n .  

The major accomplishment of  t h e  p r o j e c t  was development o f  a simula- 

The s i m u l a t i m ,  designed by Harvard U n i v e r s i t y ' s  Program on 

I n  the  f i r s t  sess ion p a r t i c -  

The s i t i n g  s i m u l a t i o n  has been t e s t e d  i n  severa l  d r y  runs and f o r m a l l y  

Each of t h e  workshops i n v o l v e d  about 35 persons concerned w i t h  

i x  



It i s  concluded t h a t  t h e  s imu la t i on  1s valuablee,  p w w i d i n g  three types 
o f  b e n e f i t s  t o  p a r t i c i p a n t s :  
1. Fan i i l i a r lma t ian  w1th t h e  s i t i n g  process. The exerc ise  he lps  p a r t i c i -  

pants become familiar w i t h  (1) s i t i n g  c r i t e r i a  (bo th  those c r i t e r i a  
requ i  red  by regu l  a t i o n s  and those p o s s i b l y  des i  red  by v a r i  ous i n t e r e s t  
groups),  and ( 2 )  how t h e  choice of" a p r e f e r r e d  s i t e  from among cand l -  
d a t e  s i t e s  i s  a f f e c t e d  by t e c h n i c a l ,  economic, environmental,  and 
soc i  a1 concerns. 

2, Demonstrat i  on o f  an "en1 1 ghtened" c a n f l  i c t  management process The 
s imu la t i on  exe rc i se  presents  an o v e r a l l  model o f  s i t i n g  as a process 
which balances many competing i n t e r e s t s .  P a r t i c i p a n t s  l e a r n  about t h e  
concerns o f  o ther  i n t e r e s t  groups w i t h  which they may not  be f a m i l i a r .  
The sirnlal a t i o n  suggests t o  p a r t i c i p a n t s  t h a t  n e g o t i a t i o n  can serve! 
t h e i r  i n t e r e s t s  i n  t h e  s i t i n g  and l i c e n s i n g  process. 

3 ,  Instruction i n  n e g o t i a t i n g  s k i l l s .  The s imu la t i on  in t roduces  p a r t i c i -  
pants t o  bas ic  s k i l l s  o f  c o n f l i c t  r e s o l u t i o n ,  The s imu la t i on  can make 
people more aware o f  (and p r o f i c i e n t  w i t h )  n e g o t i a t i o n  s k i l l s  they 
a1 ready havet especi a1 l y  i n  the  con tex t  o f  s i t 4  ng and 1 i censi  ng . 
The Low-Level Rad ioac t ive  Waste S i t i n g  S imu la t i on  i s  now a v a i l a b l e  f o r  

use by p a r t i e s  i nvo l ved  i n  s i t i n g  LLW d isposa l  f a c i l i t i e s .  Use o f  t h e  simu- 
1 a t i  on can be coord i  nated through t h e  DOE Low-Level Radi oact  i ve Maste 
Management Programp and cop ies  o f  s i m u l a t i o n  m a t e p i  a l s  can be obta ined from 
t h e  Case Clearinghouse a t  Harva rd  U n i v e r s i t y ' s  Program on Negot ia t ion .  

X 



The Low-Level Rad ioac t ive  Uaste P o l i c y  Act o f  1980 made each s t a t e  
r e s p o n s i b l e  f o r  t h e  commerci a1 low- leve l  r a d i o a c t i v e  waste generated w i t h l  n 
i t s  borders.  The law a l s e  encourager s t a t e s  t o  form reg iona l  compacts for 

l o w - l e v e l  waste (LLW) d isposal .  As a r e s u l t ,  severa l  s t a t e s  and compacts 
have s t a r t e d  p lann ing  t o  e s t a b l i s h  LLW d isposa l  f a c i l i t i e s  f o r  t h e  wastes 
t h e y  generate. The U.S. Department o f  Energy conducts the  Nat iona l  Low- 
Level Waste Management Program (LLWMP) t o  a s s i s t  t h e  s t a t e s  i n  t h i s  e f f o r t .  
As p a r t  of i t s  support  t o  s ta tes ,  t h e  LLWMP sponsored t h e  Mock S i t e  
L i c e n s i n g  Demonstrat ion P r o j e c t  i n  an e f f o r t  t o  develop i n f o r m a t i o n  and 
m a t e r i a l s  t o  f a c i l f t a t e  the s i t i n g  and l i c e n s i n g  af LCM disposal  f a c i l i -  
t i e s .  The overall goals  o f  t h e  Mock S i t e  L i c e n s i n g  Demonstrat ion P r o j e c t  
were t o :  (1) i d e n t i f y  p o t e n t i a l  problems i n  t h e  s i t i n g  and l i c e n s i n g  
process, and ( 2 )  demonstrate methods t a  f a c i l i t a t e  t h e  process. 

P r o j e c t  was development o f  a s i m u l a t i o n  e x e r c i s e  t h a t  can be used as a t o o l  
f o r  t r a i n i n g ,  communication, and consensus b u i l d i n g  w i t h  persons i n v o l v e d  
i n  s i t i n g  LLW d isposa l  F a c i l i t i e s .  This r e p o r t  descr ibes the  "Low-Level 

Radioac t ive  Waste S i t i n g  S i m u l a t i o n 9 "  summarizes i t s  development, and dis-  
cusses i t s  usefulness. The pr imary audience for  t h i s  r e p o r t  i s  those per-  
sons concerned w i t h  the  s j t i n g  of dli sposal f a c i  1 i t i e i s ,  especi a1 l y  persons 
who might use t h e  s i t i n g  s7'mulat ion t o  f a c i l i t a t e  t h e  s i t i n g  process, 

The major accompl lshnaent o f  t h e  Mack S i t e  L i c e n s i n g  Demonstrat ion 
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No new s i t e s  f o r  d isposa l  of LLW have been developed o r  l i censed s ince  
1971, t h e  year  when t h e  d isposa l  f a c i l i t y  i n  Barnwel l  , South  Caro l ina  was 

opened. Since 1971 t h e  r e g u l a t o r y  and socioeconomic c l i m a t e  f o r  LLW d i s -  
posal  has changed markedly. 

f a c i l i t i e s  rece ived minimal r e g u l a t o r y  o r  p u b l i c  s c r u t i n y ,  I n  t h e  p a s t  
decade, however, t h e  hand l ing  and d isposa l  o f  r a d i o a c t i v e  waste have 
generated enormous controversy.  Major r e g u l a t o r y  changes occurred i n 1982, 
when the  Nucl ear  Regul a t o r y  Commi s s i  on (NRC) i ssued new r u l e s  regard i  ng LLkl 

disposal  (10 CFR P a r t  61). 
l i c e n s i n g  o f  f u t u r e  LLW d isposa l  f a c i l i t i e s  w i l l  be a complex ~ n ~ ~ r t ~ ~ ~ n ~  
t h a t  r e q u i  res f u l  f i  11 i ng new t e c h n i c a l  and r e g u l a t o r y  requirements as we1 1 
as d e a l i n g  w i t h  p u b l i c  oppos i t ion .  The f o l l o w i n g  sec t ions  d iscuss the 

s i t i n g  problem i n  general (Sect. 2.1) and f o r  LLW disposal  f a c i l i t i e s  
speci  fi c a l  l y  ( Sect. 2.2) e 

Before t h e  e a r l y  1970's s i t i n g  o f  LLW disposal  

As a r e s u l t  of these changes, t h e  s i t i n g  and 

2-1 THE GENERAL SITING PROBLEH 

S i t i n g  i s  a problem common t o  a wide v a r i e t y  o f  f a c i l i t i e s ,  such as 
power p l a n t s ,  r e f i n e r i e s ,  a i r p o r t s ,  pr isons,  and waste d isposal  facili t f e s ,  
All o f  these f a c i l i t i e s  a re  needed by s o c i e t y  as a whole, bu t  they t yp jca l -  

l y  are considered undes i rab le  by a s u b s t a n t i a l  number o f  person's who l i v e  
near any proposed s i t e .  Th is  l o c a l  negat ive  r e a c t i o n  t o  a proposed s i t i n g ,  

known as t h e  " n o t - i  n-my-backyard" o r  NIMBY syndrome, has becoine t h e  predom- 
i nant  p a t t e r n  f a c i n g  proponents o f  f a c i  1 i t y  development (Peel 1 e and E l  'i i s 
1986.) Such o p p o s i t i o n  i s  p r e d i c t a b l e  because o f  t h e  changes i n  d i s t r i h u -  
t i o n  o f  cos ts  and b e n e f i t s  t h a t  i n e v i t a b l y  occur w i t h  t h e  s i t i n g  o f  a m a j o r  
f a c i l i t y .  While a new f a c i l i t y  p rov ides  b e n e f i t s  t o  s o c l e t y  i n  general  
(and perhaps p r o f i t s  t o  t h e  developer) ,  t h e  cos ts  and r i s k s  o f  t h e  f a c i l i t y  
f a l l  p r i m a r i l y  on i t s  immediate ne ighbors ( P e e l l e  and E l l i s  1986). 
C o r r e c t i n g  t h i s  imbalance i n  costs  and b e n e f i t s  would appear t o  be impor- 
t a n t  t o  s o c i e t y ,  from t h e  s tandpo in t  o f  avo id ing  ba th  s a c i a l  injustice: and 
t h e  waste o f  resources on f a i l e d  s i t i n g  e f f o r t s .  
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F a c i l i t y  s i t i n g  i s  a m u l t i f a c e t e d  problem, and a variet.y o f  f a c t o r s  
c o n t r i b d x  to  c u r r e n t  sitirig problems. One bas i c  problem i s  t h a t  f a c i l i t y  
developers o f t e n  perceive t he  s i t i n g  and licensing process t o  be s o l e l y  
e i t h e r  a t e c h n i c a l  task  o f  choosing t h e  "bes t "  s i t x  or' a l e g a l  and regu la -  
t o r y  tdsk o f  o b t a i n i n g  a l l  necessary l i cense5  and permits. Kasperson 
(1985) i d e n t i f i e s  seven f a c t o r s  c n n t r i h u t i n g  t o  s i t i n g  d i f f i c u l t i e s :  t h e  
l ack  o f  a systems approelch, u n c e r t a i n t y  r e g a r d i n g  r i s k s ,  d i f f i c u l t i e s  i n  
communication about r i s k ,  i naccu ra te  pe rcep t ion  o f  r i s k s ,  i n e q u i t y  i n  cos ts  
and b e n e f i t s ,  d i s t r u s t  o f  i n s t i t u t i o n s ,  and a v a i l a b i l i t y  o f  adequate i n s t i -  
t u tbona l  mean5 f o r  r e s i s t i n g  unwanted f a c i l i t y  s i t i n g .  O'Hare e t  a l .  
(1983) contend t h a t  t h e  s i t i n g  problem b o i l s  down t o  two bas ic  
p r o p o s i t i o n s  : 
1. Inadequate tiechanisms e x i s t  a t  present  for the  p a r t i e s  a f f e c t e d  by a 

proposed new f a c i l i t y  t o  share e q u i t a b l y  i n  t h e  b e n e f i t s  o f  t h e  

p r o J e c t  , o r  t o  negot i  a t e  e f f c c t i  v e i y  the  s i  zi? o f  t h e i  i- share. 
2. Much o f  t h e  f a c i l i t y  s i t i n g  debate i s  based on inadequate i n f o r m a t i o n  

because t h e  s o c i a l ,  p o l i t i c a l  and economic s t r u c t u r e s  by which i n f o r -  
mat ion i s  made a v a i l a b l e  o b s t r u c t  i t s  e f f i c i e n t  use or generation. 

A c e n t r a l  p remise  o f  t h i s  r e p o r t  i s  t h a t  t h e  s i t i n g  problem i s  funda- 
mental l y  a "people probli em," t h a t  i s, t h a t  socioeconomic and p o l  i t i c a l  
problems outweigh t e c h n i c a l  problems. Although s i t i n g  requ i res  subs tan t i  a1 
technlical and r e g u l a t a r y  e f f o r t s ,  t h e  bas ic  cha l lenge i s  t o  reso lve  the  
conf  1 i c t s  t h a t  a s i  se between devel opers and a f f e c t e d  p a r t i  e%. Confl i c t  
management a c t i  v i  t i  es t h a t  can c o n t r i b u t e  t o  so l  v i  ng t h e  s i  t i ng p r a b l  em 
i n c l  ude programs f o r  pub1 i c i n v o l  vement, e f f o r t s  t o  enhance communication, 

and devel opment o f  i n c e n t i v e s  and schemes f o r  compensation o f  a f f e c t e d  
p a r t i e s .  People who manage s i t i n g  e f f o r t s  f r e q u e n t l y  mention such a c t i v i -  
t i e s  as be ing des i rab le ,  bu t  e f f e c t i v e  i n p ? e m e n t a l i a n  i s  no t  common. 
Ins tead,  f a c i l i t y  s i t i n g  e f f o r t s  o f t e n  appear t ~ o  have been conceived as a 
program o f  t e c h n i c a l  and r e g u l a t o r y  tasks  t o  which p u b l i c  p a r t i c i p a t i o n  
a c t i v i t i e s  have been added ( W i l t s h i r e  1985). Given t h e  premise t h a t  s i t i n g  
i s  l a r g e l y  a people problem, then f a c i l i t y  s i t i n g  programs should pursue 
c o n f l i c t  management tasks a t  l e a s t  as f u l l y  as t h e  techn ica l  and r e g u l a t o r y  
aspec ts  a 
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F i n a l l y ,  t h i s  r e p o r t  r e f l e c t s  a l i m i t e d  b i a s  toward f a c i l i t y  develop- 
ment; p r o j e c t  personnel have tended t o  view a s i t i n g  process as success fu l  
when i t  leads t o  c o n s t r u c t i o n  and l i c e n s i n g  o f  a f a c i l i t y .  Th is  b i a s  stems 
from t h e  b e l i e f  t h a t  s i t i n g  e f f o r t s  can work t o  l o c a t e  f a c i l i t i e s  t h a t  a r e  
env i ronmen ta l l y  acceptable and economical ly v i a b l e ,  and t h a t  s i t i n g  and 

f a c i l i t y  development can be performed i n  an e q u i t a b l e  fashion. Reforms i n  
c u r r e n t  s i t i n g  p r a c t i c e s  may be needed t o  accomplish t h i s ,  bu t  we b e l i e v e  
t h a t  such an o p t i m i s t i c  approach t o  s i t i n g  i s  p r e f e r a b l e  t o  t h e  p e s s i m i s t i c  
p o s i t i o n  (common t o  t h e  NIMBY syndrome) t h a t  cons iders  p r o j e c t  abandonment 
as t h e  on ly  successful  outcome o f  a s i t i n g  process. 

2.2 SITING OF LLW DISPOSAL FACILITIES 

A t  t h e  ou tse t  o f  t h e  Mock S i t e  L i c e n s i n g  Demonstrat ion p r o j e c t  
(October 1983) an ana lys i s  o f  procedures f o r  s i t i n g  and l i c e n s i n g  was per-  
formed (Roop and Van Dyke 1985). 
r e q u i r e d  by fede ra l  and/or s t a t e  regu la t i ons ,  as well as p u b l i c  p a r t i c i p a -  

t i o n  and c o n f l i c t  management a c t i v i t i e s .  
The major p a r t i e s  i nvo l ved  i n  s i t i n g  and l i c e n s i n g  are the r e g u l a t o r y  

agency, t h e  app l i can t ,  and t h e  p u b l i c s  (F ig .  1). The term " p u b l i c s "  i s  
used t o  i n d i c a t e  t h e  m u l t i f a c e t e d  na tu re  of t h e  va r ious  i n d i v i d u a l s ,  
groups, and o rgan iza t i ons  sometimes r e f e r r e d  t o  as " the  general publ  ic." 
The " a p p l i c a n t "  i n  t h e  s i t i n g  and l i c e n s i n g  process may be a s t a t e  agency, 
a commercial o r  p u b l i c  co rpo ra t i on ,  o r  some combinat ion o f  these. As i n d i -  
cated i n  Fig. 1, p u b l i c  involvement o r  c o n f l i c t  management a c t i v i t i e s  
r e q u i r e  t h e  es tab l i shment  o f  some form of l i a i s o n  between t h e  a p p l i c a n t  and 
t h e  p o t e n t i  a1 l y  a f f e c t e d  publ i cs . Such li a i  son should f o s t e r  c o n t i  nued 

communication d u r i n g  each phase o f  t h e  s i t i n g  and l i c e n s i n g  process. Whi le 
t h e  na tu re  o f  t h e  l i a i s o n  between t h e  a p p l i c a n t  and t h e  p u b l i c s  can take  
many forms, t h e  importance of t h i s  l i n k  i s  i n d i c a t e d  by t h e  f a c t  t h a t  
several  s t a t e s  have passed l e g i  s l  a t i  on requ i  r i n g  such 1 i a i  sons and, i n  some 
cases, s p e c i f y i n g  t h e i r  form. 

1985) suggests several  conclusions. F i r s t ,  a f a c i l i t y  developer must do a 
good j o b  i n  t h e  e a r l y  phases of s i t e  s e l e c t i o n  if t h e  p r o j e c t  i s  t o  s u r v i v e  

This  a n a l y s i s  considered those procedures 

An ana lys i s  o f  t h e  s i t i n g  and l i c e n s i n g  process (Roop and Van Dyke 
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t h e  p u b l i c  and r e g u l a t o r y  s c r u t i n y  t h a t  w i l l  come. The i n i t i a l  steps o f  
s i t i n g  (F ig .  2) i n c l u d e  s e l e c t i o n  of s i t i n g  c r i t e r i a ,  s i t e  screening, and 
choosing a p r e f e r r e d  s i t e .  Second, p u b l i c  p a r t i c i p a t i o n  programs du r ing  
these stages are l i k e l y  t o  be b e n e f i c i a l .  
been t r i e d  or proposed f o r  p u b l i c  p a r t i c i p a t i o n ,  i n c l u d i n g  p u b l i c  hear ings, 
advi  sory committees, d i  a1 ogue groups, and 1 eg i  s l  a t i  ve requirements for  

n e g o t i a t i o n s .  F i n a l l y ,  t h e r e  i s  consensus among a v a r i e t y  o f  sources t h a t  
t h e  use o f  compensation and i n c e n t i v e s  may p l a y  a p o s i t i v e  r o l e  as p a r t  o f  
c o n f l i c t  management a c t i v i t i e s  (O'Hare e t  a l .  1983, APA 1985, Kasperson 
1985, Pee l l e  and E l l i s  1986). 

A v a r i e t y  o f  mechanisms have 
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F i g .  2, Steps i n  s i t e  sc reen ing  and s i t e  s e l e c t i o n .  
Source: Modi f ied  from P l a t e  2 ,  Roop, R. D, and Van Dyke, J .  W. 

1985. L i  cens i  ng Procedures f o r  Low-Level Waste D i  sposal Fac i  1 i t i e s  . 
ORNL/TM-9715, Oak Ridge Na t iona l  Laboratory ,  Oak Ridge ,  Tenn. 
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3. THE SITING SIMULATIO 

The o b j e c t i v e  i n  develop ing t h e  s i t i n g  s i m u l a t i o n  was t o  design an 
e x e r c i s e  i n  which p a r t i c i p a n t s  c o u l d  "walk through"  key s teps o f  t h e  s i t i n g  
and l i c e n s i n g  process. In t h i s  May p a r t i c i p a n t s  would become f a m i l i a r  w i th  
procedures and issues i n v o l v e d  i n  s i t i n g  a LLW d isposa l  f a c i l i t y .  The 
s i t i n g  s i m u l a t i o n  i s  a two-par t  r o l e  p l a y i n g  e x e r c i s e  t h a t  i s  conducted i n  
a one-day workshop l e d  by a moderator / fac i  1 i t a t o r  . The s i m u l a t i o n  focuses 
on s o c i o - p o l i t i c a l  c o n f l i c t s  t h a t  occur i n  t h e  e a r l y  phases o f  s i t e  se lec-  

t i o n .  
l a t i o n  and d iscuss  i t s  e v a l u a t i o n  and use. 

The f o l l o w i n g  sec t ions  descr ibe  t h e  development and use o f  t h e  simu- 

3.1 DEVELOPMENT 

The f i r s t  s tep  i n  t h e  development o f  t h e  s i t i n g  s i m u l a t i o n  was t o  
i n v e s t i g a t e  what type  of s i m u l a t i o n  would bes t  meet t h e  needs o f  t h e  
p r o j e c t .  The p r o j e c t  assembled a six-member rev iew panel t o  a s s i s t  in 
e v a l u a t i n g  t h e  o p t i o n s  f o r  s i m u l a t i o n  f u n c t i o n  and s t r u c t u r e .  
s i o n  was whether t h e  s i m u l a t i o n  would f u n c t i o n  p r i m a r i l y  f o r  t r a i n i n g  o r  
f o r  research. Other impor tan t  dec is ions  i nvol  ved t h e  mechani srns f o r  
c o n t r o l  o f  t h e  s i m u l a t i o n  and f o r  p r o v i d i n g  feedback t o  p a r t i c i p a n t s .  

A key d e c i -  

The p r o j e c t  i d e n t i f i e d  two types of s i m u l a t i o n s  t h a t  were app l icab le .  
Both types focused on n e g o t i a t i o n s  between p a r t i e s  i n  c o n f l i c t  over pro-  

posed s i t i n g  dec is ions.  
John McGl ennon (ERM-McG1 ennon Associates, Inc  .) f o r  use i n  t r a i  n i  ng work- 
shops. The s i m u l a t i o n  conf ron ts  p a r t i c i p a n t s  w i t h  a h y p o t h e t i c a l  s i t i n g  
s i t u a t i o n .  P a r t i c i p a n t s  a re  g iven c o n f i d e n t i a l  r o l e  d e s c r i p t i o n s  and 

i n s t r u c t e d  t o  reach an agreement; t h e  workshop leader  p e r i o d i c a l l y  p rov ides  
new i n f o r m a t i o n  t o  p a r t i c i p a n t s  and refocuses t h e i  I- e f f o r t s  The s t r u c t u r e  
o f  t h e  s i m u l a t i o n  g i v e s  freedom t o  i n v e n t  and c r e a t e  s o l u t i o n s ,  and t h e  
s i m u l a t i o n  may reach a v a r i e t y  of endpoints.  
t i o n ,  developed by Howard Ra i f fa  and Lawrence Susskind (Program on 
Negot ia t ion ,  Harvard Law School ) i s  designated a "scorable game.'# The 
scorab le  s i m u l a t i o n  i s  s i m i l a r  i n  many respects  t o  t h e  exerc ises  developed 
by McGlennon, h u t  the  s c o r i n g  system imposes g r e a t e r  s t r u c t u r e  on t h e  

The f i r s t  t ype  of s i m u l a t i o n  was developed by 

The second type o f  s imula- 
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s i rnu la t ion .  The s i i nu la t i an  i s  b u i l t  around a hypo the t i ca l  b u t  r e a l i s t i c  
s i t u a t i o n  t h a t  i s  s u f f i c i e n t l y  a b s t r a c t  t o  prevent  i d e n t i f i c a t i o n  w i t h  any 
ac tua l  p r o j e c t  o r  s i t e .  P a r t i c i p a n t s  a re  assigned ro les ,  g iven  conf iden-  
t i a1 r o l e  desc r ip t i ons ,  and i n s t r u c t e d  t o  reach a nego t ia ted  agreement 
which w i l l  be sirpported by most a f  t h e  p a r t i e s  present. Dur ing t h e  sirnula- 
t i o n  the p a r t i c i p a n t s  p e r i o d i c a l l y  vate t o  determine if agreement has been 
reached. The exe rc i se  i s  a "storable" simul a t i o n  because each p a r t i c i  - 
pani t 's  i n s t r u c t i o n s  i n d i c a t e  a score assigned t o  each i ssue  and t h e  t o t a l  
p o i n t s  requ i red  f a r  a "yes" vote. The two types o f  s imu la t i ons  are 
coinpared i n  Table 1. 

i n g  two dec is ions .  F i r s t ,  r a t h e r  than be ing  designed s p e c i f i c a l l y  For 

t r a i n i n g  or research, t h e  simul a t i  on waul d sensi t i zc? p a r t i c i p a n t s  t o  the  
issues  i nvo l ved  i n  s i t i n g  and l i c e n s i n g ;  the s i m u l a t i o n  would demonstrate 
t h e  compromises which are needed t o  handle c o n f l i c t s ,  t h e  types o f  communi- 
c a t i o n  which are e f f e c t i v e ,  and how t h e  s i t i n g  process cou ld  be managed 
e f f e c t i v e l y .  Second, the  p r o j e c t  would deve lop  a scorable s imu la t ion .  The 
f a c t o r s  which favored t h i s  approach inc luded  t h e  d e s i r e  t o  i nco rpo ra te  
r a p i d  feedback i n t o  the  game s t r u c t u r e  and have a s i f i u l a t i o n  w i t h  a more 

The p r o j e c t  proceeded w i t h  des ign of a s i m u l a t l o n  based on the f o l l o w -  

p r e d i c t a b l e  
Design 

Negoti a t i o n  
under the  d 

p r o j e c t  was 
because t h e  
s i n g l e  work 

phase would 

endpol n t  . 
of t h e  s imu la t i on  began i n  J u l y  1984 by  t h e  Program on 

( an i n t e r - u n i  v e r s i  ty c o n s o r t i  urn a t  t h e  Marvard Law School ) 
r e c t i o n  o f  D r ,  Lawrence Susskind. The i n i t i a l  concept o f  t h e  
t o  s imu la te  t h e  e n t i r e  s i t i n g  and l i c e n s i n g  process, However, 
e n t i r e  process i s  t o o  l eng thy  and complex t o  be s imulated i n  a 
I?op, it was decided t h a t  two key s teps o f  t h e  s i t e  s e l e c t i o n  
be s imulated.  The two s i t e  s e l e c t i o n  steps explored i n  t h e  

s i m u l a t i o n  are  t h e  s e l e c t i o n  o f  s i t i n g  c r i t e r i a  and t h e  s e l e c t i o n  o f  a 
p r e f e r r e d  s i t e  (see F ig .  2 ) .  These p a r t s  o f  t h e  s i t i n g  process were chosen 
because they  occur e a r l y  i n  the  process and can be enhanced g r e a t l y  by 
pub1 i c p a r t  i c i  p a t i  on. 

Ihe des ign a c t i u i t y  began w i t h  research t o  i d e n t i f y  (1) who are  t h e  
s l i l keho l  ders ( those p a r t i e s  hav i  ng s i  gn i  f i cant  i n t e r e s t  i n LLkd f a c i  1 i t i  es )  
and ( 2 )  what a r e  t h e  p o s i t i o n s  and under l y ing  i n t e r e s t s  o f  s takeholders .  

Thi s research was accompl i shed by cot iduct i  ng i n t e r v i  ews o f  persons i nvol  ved 

- 
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Table 1, Comparison o f  scored and unscored simulations, 

Feature Type o f  S i m u l a t i o n  

Un s cored Scored 

Cont ro l  

Scenar io  

Feedback 

Modera tor / fac i  1 i t a t o r  has 
major r o l e ;  s i m u l a t i o n  
r e q u i  r e s  s k i  11 f u l  moderator 

S i t u a t i o n  can approach 
" r e a l  wor ld" compl e x i  t y  

D e b r i e f i n g  d 
v i d e o  r e p l a y  
used very e f  

scussions; 
can a l so  be 
e c t  i v e l  y 

Game S t r u c t u r e  More s u b j e c t i v e ,  l e s s  
s t r u c t u r e d ,  more f l  e x i  b i  - 
l i t y  on t h e  types o f  i n t e r -  
a c t i o n s  and 'ilessons" 

P o t e n t i  a1 
Drawbacks 

S i  n g l  e personal  i ty may 
dominate simul a t i  on ; people 
may t a k e  away t h e  ''wrong 
1 essons" 

F a c i l i t a t o r ' s  r o l e  i s  
s l i g h t l y  l e s s  impor tan t ,  
s i n c e  c o n t r o l  i s  b u i l t  
i n t o  s i rnu la t ion  
s t r u c t u r e  

Simul a t  i o n  s t r u c t u r e  
a b s t r a c t s  from r e a l  i sm, 
presents  issues c l e a r l y  

Scor i  plg prov ides r a p i d  
feedback; d e b r i e f i n g  can 
i n c l u d e  d iscuss ion  
leader  w i t h  r o v i n g  
microphone 

More o b j e c t  i ve ; because 
o f  imposed s t r u c t u r e ,  
r e s u l t s  a re  more 
repeatable,  comparable 

People may pay t o o  much 
a t t e n t i o n  t o  score, ge t  
caught up in gamesman- 
s h i p  
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i n  LLW management. Research on 

scenario f o r  t h e  s imu la t i on  and 
i n  t h e  exe rc i  se, To c rea te  t h e  
simul a t i o n  used t h e  i n f o r m a t i o n  

s takeho lders  was fo l lowed by c r e a t i o n  o f  a 

des igna t ion  of t h e  issues t o  be nego t ia ted  
scenar io  f a r  t h e  exerc ise,  des igners o f  t h e  
on s takeho lders  t o  chose a l i m i t e d  number 

o f  r o l e s  t h a t  represent  the most impor tan t  pos i t i ons .  Both p a r t s  o f  the 

s i m u l a t i o n  exe rc i se  employ t h e  scenar io  o f  a n e g o t i a t i o n  session i n  which 
t h e  s i x  o r  seven va r ious  p a r t i e s  inust t r y  t o  reso?ve t h e  major i ssues  o f  
c a n f l  i c t  and reach some s o r t  o f  agreement. S imu la t i on  devel opnent was 
completed by devel op i  ng t h e  s c o r i  ny scheme a This  i nvo l ved  ass ign i  ng poi n t  

values t o  each o f  t h e  issues under n e g o t i a t i o n  f o r  each ro le ,  based on t h e  
know1 edge s f  s takeholders positions Scares were then adjusted t o  produce 
a workable s i rnu lat ion.  This " c a l i b r a t i o n "  o f  the sco r ing  system 
p l i s h e d  by conduct ing a se r ies  o f  t e s t - r u n s  o f  the  s imu la t ion .  

The s i m u l a t i o n  c o n s i s t s  o f  two sessions which t y p i c a l l y  a r e  conducted 
i n  t h e  morning and t h e  a f te rnoon of an a l l - d a y  workshop. ( A  general des- 
c r i p t i o n  and i n s t r u c t i o n s  for  t h e  s i m u l a t i o n  are  conta ined i n  Appendix A.) 
The scenar io  f o r  t h e  f i r s t  sess ion i s  a meeting t o  nego t ia te  t h e  s e l e c t i o n  
o f  c r i t e r i a  f o r  s i t i n g  a LLW d isposa l  f a c i ? i t y .  Minimum c r i t e r i a  on s i t e  
s u i t a b i l i t y  f o r  a LLW d isposa l  f a c i l i t y  are es tab l i shed  a l ready  by t h e  U.S. 
Nuclear Regulatory  Commission's r e g u l a t i o n s  10 CFR P a r t  61  (Roc@ and 
Van Dyke 1985). P a r t i c i p a n t s  i n  t h e  s i m u l a t i o n  exe rc i se  would no t  be 
nego t i  a t i  ng whether t o  adopt t h e  NRC's requ i  red c r i t e r i a ;  t h e  c r i t e r i  a 
d iscussed and nego t ia ted  i n  t h e  s i m u l a t i o n  would be adopted as supplements 
t o  t h e  10 CFR 6 1  requirements, P a r t i e s  p a r t i c i p a t i n g  i n  t h i s  n e g o t i a t i o n  
are  t h e  Pub1 i c Management A u t h o r i t y  , t h e  Federated I n d i  an T r i b a l  Counci 1 , 
t h e  Environmental Coal i t i o n ,  t h e  "Green Wave" Ant i -Nuclear  C o a l i t i o n ,  t h e  
Associ a t i  on o f  Muni c i  pa l  and County Governments, t h e  Assnci a t i  on o f  
Radwaste Generators, and t h e  Governor's B1 ue Ribbon Wdvi sory Panel . 

The second session o f  t h e  s i t i n g  s i m u l a t i o n  deals  \rrith s e l e c t i o n  o f  a 
p r e f e r r e d  s i t e  f o r  a f a c i l i t y  f rom among t h r e e  candidate s i t e s ,  This  s tep  
i n  t h e  s i t i n g  process was chosen t o  be part. o f  the s imu la t i on  because i t  
h i g h l i g h t s  t h e  phenomenon o f  l o c a l  oppos i t i on  t o  any proposed s i t e .  Issues 
which are  discussed i n  the n e g o t i a t i o n  i n c l u d e  compensation t o  the  host  
c o ~ ~ r n u n i t y  and t h e  shar ing  o f  c o n t r o l  over t h e  f a c i l i t y  between t h e  opera to r  
and community. The p a r t i e s  represented i n  t h i s  n e g o t i a t i o n  are t h e  
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Governor, t h e  Envi ronmental Coal i t i o n ,  t h e  Assoc ia t i on  o f  Kadwaste 
Generators, Town A, Town B, and Town C. 

To conduct a s imu la t i on ,  6-10 p a r t i c i p a n t s  are grouped together .  Each 
group s i t s  a t  a separate t a b l e  and inc ludes  a t  l e a s t  one person assigned t o  
p l a y  each o f  t he  6-7 r o l e s  i n  t h e  nego t ia t i on .  P a r t i c i p a n t s  are given 
p r i n t e d  c o n f i d e n t i a l  r o l e  d e s c r i p t i o n s  t h a t  i n d i c a t e  t h e i r  p a r t i c u l a r  goals 
and i n s t r u c t i o n s .  Each r o l e  d e s c r i p t i o n  i nc ludes  a score sheet which i n d i -  
ca tes  (1) t h e  importance at tached t o  each o f  t h e  issues  under n e g o t i a t i o n  
( i n d i c a t e d  by a numerical p o i n t  va lue)  and (2 )  t h e  t o t a l  number o f  p o i n t s  
r e q u i r e d  f o r  a p l a y e r  t o  be al lowed t o  r e g i s t e r  a "yes" vote. A t  i n t e r v a l s  
d u r i n g  t h e  session, t h e  n e g o t i a t o r s  are asked t o  vote on whether they can 
support  a package o f  proposals.  
nego t ia ted  package i s  adopted. 
i t a t o r  conducts a d e b r i e f i n g  i n  which t h e  r e s u l t s  from a l l  t he  groups a r e  
compared. The d e b r i e f i n g  e l i c i t s  d i scuss ion  from p a r t i c i p a n t s  about the  

l i c e n s i n g  process, t h e  r e a l i s m  o f  t h e  s imu la t i on ,  and t h e  f a c t o r s  t h a t  
c o n t r i b u t e d  t o  successful  o r  unsuccessful n e g o t i a t i o n s .  

October 31, 1984, i n  Boston. 
whose r e a l  -wor ld a c t i v i t i e s  were q u i t e  s i m i l a r  t o  t h e  groups i nco rpo ra ted  
i n t o  t h e  s imu la t i on .  
eva lua te  t h e  r e a l i s m  o f  t h e  exe rc i se  and t o  c a l i b r a t e  the  sco r ing  scheme. 
For example, as a r e s u l t  o f  comments on t h e  d r y  run, t h e  r o l e  o f  t he  "Green 
Wave" a n t i - n u c l e a r  c o a l i t i o n  was added t o  t h e  f i r s t  p a r t  o f  t h e  exerc ise .  
I n  a d d i t i o n ,  t h e  score sheets f o r  a number of r o l e  d e s c r i p t i o n s  were modi- 
f i ed  t o  i d e n t i f y  one o r  more issues  as "non-negotiable;" t h i s  was done t o  
focus t h e  d i scuss ion  on n e g o t i a t i o n  o f  i ssues  r a t h e r  than the  t r a d i n g  o f  
p o i n t s .  

A second d r y  run o f  t h e  s i m u l a t i o n  was conducted November 28 i n  
Oak Ridge, Tennessee. Phis  event i n v o l v e d  approx imate ly  35 p a r t i c i p a n t s  
i n c l u d i n g  s c i e n t i s t s  and engineers i n v o l v e d  i n  LLW disposal  local p o l i t i -  
c ians ,  env i ronmen ta l i s t s ,  rep resen ta t i ves  from s t a t e s  and reg iona l  
compacts, and newspaper and TV r e p o r t e r s .  Once again, t h e  comments and 
suggest ions o f  p a r t i c i p a n t s  were used t o  r e f i n e  the  exerc ise .  
changes made i n  response t o  p a r t i c i p a n t  feedback inc luded:  (1) r e v i s i n g  

I f  f i v e  o r  inore p a r t i e s  vote "yes," t h e  
A t  t h e  conc lus ion  o f  t h e  session t h e  f a c i l -  

The f i r s t  d r a f t  o f  t h e  s i m u l a t i o n  was t e s t e d  i n  a "dry  run'! conducted 
Over 50% of  t h e  p a r t i c i p a n t s  were persons 

Feedback frdm t h e  dry run p a r t i c i p a n t s  was used t o  

Some o f  t h e  



1 4  

group take  a harder  ba rga in ing  p o s i t i o n ,  and ( 3 )  p r o v i d i n g  
rega rd ing  t h e  p o l i t i c a l  s i t u a t i o n  o f  t h e  Governor i n  t h e  s 
s e s s i  on. 

t h e  proposed s i t e  s e l e c t i o n  c r i t e r i a  t o  make them more r e a l i s t i c ,  

(2 )  a d j u s t i n g  t h e  sco r ing  scheme t o  make t h e  "Green-Wave" a n t i  -nuc lear  
1 
On 

imre  deta 
t e  s e l e c t  

CE WITH USE OF THE SIM 

On Oecember 14, 1984, t h e  S i t i n g  S imu la t i on  was conducted i n  Boston 
w i t h  34  persons from t h e  nor theas tern  s ta tes .  This  represented t h e  f i r s t  
use w i t h  t h e  in tended audience, namely persons who are  i nvo l ved  a c t i v e l y  i n  
s i t i n g  LLW d isposa l  f a c i  1 i t i e s .  P r o j e c t  personnel attempted t o  i d e n t i  fy  
p rospec t  i ve p a r t i c i p a n t s  carrespondi  ng t o  each cell o f  t h e  i i i a t r i x  shown i n 
F igu re  3. Praspec t ive  p a r t i c i p a n t s  were contacted by phone and i n v i t e d  t o  
at tend,  a f t e r  which a w r i t t e n  i n v i t a t i o n  and background i n f o r m a t i o n  were 
ma l led  t o  them. Persons from a l l  t h e  New England s t a t e s  and New Vsrk 
attended, hu t  no p a r t i c i p a n t s  came rep resen t ing  New 91ersey, Pennsylvania, 
Delaware, o r  Maryland. (The t ime requirement and the d is tance of t r ave?  
obv ious l y  were f a c t o r s  which discouraged p a r t i c i p a t i o n . )  Dr .  Lawrence 
Susski nd served as the  fac i  1 i t a t o r  f o r  t h e  workshop. 

The S i t i n g  S imu la t i on  was conducted i n  a second workshop i n  Richmond, 
V i  r g i  n i  a June 18, 1985. The V i  r g i  n i  a Sol i d  Waste Cornmi s s i  on co-sponsored 
the  workshop, and about two t h i r d s  o f  t h e  p a r t i c i p a n t s  were members o f  t h e  
Low-Level Radi o a c t i  ve Waste D i  a1 ogue Group orginni zed by t h e  Cornmi s s i  on. 
The remai n i  ng p a r t i c i p a n t s  were o t h e r  V i  r g i  n i  a res iden ts  a c t i  ve l y  i nvol  ved 
i n  LLlJ issues as w e l l  as p a r t i c i p a n t s  from Nor th  Caro l ina,  CDhio, Michigan, 
Texas, and C a l i  f o r n i  a. John McGIennon and Peter  Schneider (ERM-McGlennon 
Assoc a ,  I nc  .) served as workshop f a c i  1 i t a t o r s  

Since i t s  development, t h e  s i t i n g  s i m u l a t i o n  a l so  has been used 
severa l  t imes i n  academic t r a i n i n g  exerc ises .  On A p r i l  19, 1985, i t  

conducted w i t h  16 p a r t i c i p a n t s  o f  an "Environmental Law'' course a t  t h e  
U n i v e r s i t y  of Tennessee Law School. The s imu la t fon  was a lso  used M i t h  3 4  
people i n  an MIT summer sess ion  short course, "Barga in ing  and Negot ia t ion,"  
J u l y  17-21, 1985. 
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Each t ime  t h e  s imu la t i on  was conducted i n  a d ry  run o r  formal work- 
shop, p r o j e c t  personnel asked p a r t i c i p a n t s  t o  f i l l  out  ques t ionna i  r e s  
rega rd i  ng the  exerc i  se. A1 so f o l l  ow-up ques t i  onnai res were sent t o  some 

p a r t i c i p a n t s  a f t e r  per iods  o f  two t o  s i x  nionths i n  o rde r  t o  determine 
p a r t i c i p a n t s @  t . h o u g h t s  about t h e  s imu la t i on  a f t e r  some t ime  had passed. 
Table 2 summarizes these data c o l l e c t i o n  a c t i v i t i e s .  Appendix 5 prov ides  
t h e  resul Its tabu1 a ted  on t h e  ques t i  onnai res .  

The Boston workshop was a l so  t h e  sub jec t  a f  research by an MIT 

graduate s tudent  who had c o n t r i b u t e d  t o  t h e  des ign o f  the  sirnul a t i  on 

(Rundle 19$5), Th is  independent e v a l u a t i o n  o f  t h e  s i m u l a t i o n  i s  d iscussed 
i n  Sect. 3.3.3. 

3,3,1 Evaluation o f  the Dry Runs 

The quest ionnai  r e  d i s t r i b u t e d  by t h e  Harvard Program on Negotl a t i o n  a t  

the f i r s t  d ry  run o f  t h e  s i m u l a t i o n  ( B o s t o n )  was aimed s o l e l y  a t  s o l i c i t i n y  
suggest ions f o r  improv ing t h e  s imu la t i on  (see Sect. 3.1). A t  t he  Oak Ridge 
d ry  run, i n  a d d i t i o n  t o  ask ing p a r t i c i p a n t s  f o r  suggested improvements, 
p a r t i c i p a n t s  were asked i f  t h e i  r assigned r o l e s  matched t h e i  r " rea l  wor ld"  
a c t i v i t i e s  and i f  t h e i r  r o l e  assignments were d i f f i c u l t .  Less t han  15% of  
t h e  p a r t i c i p a n t s  sa id  t h a t  t h e i r  assigned r o l e s  were "c lose"  t o  t h e i r  
everyday a c t i v i t i e s ,  and about 60% played r o l e s  "no t  a t  a l l "  l i k e  t h e i r  
c u r r e n t  rea l -wor ld  r o l e .  Nevertheless, o n l y  about one t h i r d  o f  t h e  respon- 
dents found t h e i r  r o l e s  t o  be " u n f a m i l i a r  o r  d i f f i c u l t  t o  play." Th is  was 
i n t e r p r e t e d  t o  mean t h a t  t h e  s i m u l a t i o n  was not  t o o  d i f f i c u l t  and t h a t  i t  
was f e a s i b l e  t o  ass ign p a r t i c i p a n t s  t o  r o l e s  d i s s i m i l a r  t o  t h e i r  r c a l - w o r l d  
r o l e s .  Ass ign ing p a r t i c i p a n t s  t o  u n f a m i l i a r  roles was considered somewhat 
d e s i r a b l e  because o f  t h e  p o t e n t i a l  f o r  l e a r n i n g  t h a t  comes w i t h  such 
r o l e - r e v e r s a l ,  P a r t i c i p a n t s  a l s o  were asked t o  r a t e  hobv r e a l i s t i c  t h e  
s i i nu la t i on  was. But o f  1 7  answers t o  t h e  quest ion,  4 persons considered 
t h e  s imu la t i on  ' 'very"  r e a l i s t i c  and 1 3  r a t e d  i t  ''somewhat'! r e a l i s t i c ;  no 

respondents considered t h e  s i m u l a t i o n  "no t  a t  a1 1" r e a l i s t i c .  
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Table 2, Sumnary o f  questionnaires, 

Time o f  Group Purpose o f  Percent 
Q u e s t i o n n a i r e  Surveyed Q u e s t i  snnai  re Return o f  

Q u e s t i o n n a i r e  

October 31, 
1984 (end 
o f  session) 

Boston 
d r y  r u n  
p a r t i c i p a n t s  

Request suggest ions t o  
improve s imul  a t i o n  

November 28, 
1984 (end 
o f  session) 

December 14, 
1984 (end 
o f  wo r k shop ) 

January, 

months a f t e r  
sess ions)  

1985 (2-3 

June 18, 
1985 (end 
o f  workshop) 

July ,  
1985 ( 6  
months a f t e r  
workshop) 

Oak Ridge 
dry r u n  
p a r t i c i p a n t s  

Boston 
workshop 
p a r t  i c i  pants  

A1 1 
dry- run  
p a r t i c i p a n t s  

Richmond 
workshop 
p a r t  i c i  pants  

Boston 
work shop 
p a r t i c i p a n t s  

Request suggest ions t o  
improve s i m u l a t i o n  

Determi ne lessons 
1 earned, request  
suggest ions t o  
improve s i m u l a t i o n  

Determi ne 1 essons 
1 earned 

Determine value o f  
s imul  a t i a n  t o  
p a r t i c i p a n t s  

Determine va lue o f  
s i m u l a t i o n  t o  
p a r t i c i p a n t s  

7 ox 

60% 

83% 

2 4% 

aEva lua t ion  performed by Harvard Program on N e g o t i a t i o n  - a c t u a l  r e t u r n  
r a t e  no t  recorded. 
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I n  January 1985 p a r t i c i p a n t s  i n  t h e  d r y  runs weye mai led a fo l low-up 

q u e s t i o n n a i r e  t o  determine what they had learned from t h e  s i m u l a t i o n  
( Appendix 8 . 3 )  

pants:  (1) thought  they had learned about t h e  s i t i n g  and l i c e n s i n g  
process, ( 2 )  were more i n c l i n e d  t o  p a r t i c i p a t e  i n  n e g o t i a t i o n s  because o f  
t h e i r  exper iences i n  t h e  s i m u l a t i o n  exerc ise,  and ( 3 )  F e l t  they had learned 
techniques of n e g o t i a t i o n ,  
response t o  t h e  s imu la t ion ,  as i n d i c a t e d  by t h e  f o l l o w i n g  r e s u l t s :  

The ques t i  onnai r e  attempted t o  determine whether p a r t i  c i  - 

Respondents g e n e r a l l y  repor ted  a p o s i t i v e  

As a r e s u l t  o f  p a r t i c i p a t i n g  
i n  t h e  s imu la t ion ,  p a r t i c i p a n t s  
f e l t  t h a t  they... 

per  cent per  cent 
posi t i  ve 
response a g r ee" 

" s t r o  ng 1 y 

... had a b e t t e r  understanding 
of procedures, issues and problems 83 21 

,..were more w i l l i n g  t o  engage i n  
n e g o t i a t i o n s  regard ing  a 
proposed LLW f a c i  1 i t y  68 43 

. . .were b e t t e r  negot i  a t o r s  66 2 1  

One reason f o r  under tak ing t h e  fo l low-up e v a l u a t i o n  w i t h  d r y  run 

p a r t i c i p a n t s  was t o  t e s t  t h e  e v a l u a t i o n  q u e s t i o n n a i r e  p r i o r  t o  use w i t h  
workshop p a r t i c i p a n t s .  For several  reasons, however, t h i s  q u a n t i t a t i v e  
q u e s t i o n n a i r e  was no t  used w i t h  t h e  warkshop p a r t i c i p a n t s .  F i r s t ,  t h e  
q u e s t i o n n a i r e  conta ined several  quest ions in tended t o  determine t h e  p a r t i  - 
c i  pants '  know1 edge base regard ing  LLM; respondents commented t h a t  these 
" q u i  z" quest ions were embarrassi ng and would no t  necessar i  ly g i v e  an 
accurate i n d i c a t i o n  o f  t h e  p a r t i c i p a n t s '  knowledge. Second, i t  was con- 
cluded t h a t ,  f o r  purposes o f  eva lua t ion ,  e q u a l l y  va luab le  i n f o r m a t i o n  could 
be obta ined from a quest ionnai  r e  t h a t  s o l  i c i  t e d  w r i t t e n  responses. 
Consequently, subsequent eval  u a t i o n s  o f  t h e  workshop used an ''essay 
questjon" format. 
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The ques t i onna i res  given t o  p a r t i c i p a n t s  o f  the workshops were 
d i r e c t e d  a t  de termin ing  what t h e  p a r t i c i p a n t s  had learned frm t h e  simula- 
t i o n  and whether they considered t h e  workshops t o  be o f  value. Feedback 
from bo th  t he  Boston and Ri chmond ~ o r ~ s ~ o ~ ~  i ndi  cated predomi n a n t l y  enthu- 
s i  a s t i  c response t o  t h e  simul a t  i o n  

3.3.2.1 Boston ~ r k s ~ ~ ~  

L i k e  t h e  p a r t i c i p a n t s  a t  t h e  dry runs, most o f  the Boston workshop 
p a r t i  c i  pants had 1 ittl e 
B . 2 ) .  Only 13% o f  t h e  respondents i n d i c a t e d  t h a t  t h e i r  roles were 
u n f a m i l i a r ,  and o n l y  9% i n d i c a t e d  t h a t  they Rad d i f f i c u l t y  i n  p l a y i n g  t h e i r  
r o l e s .  Many respondents s a i d  t h a t  more t ime would have Seen d e s i r a b l e  f o r  

read i  ng the1 r i n s t r u c t  i o m  and f o r  canduct i  ng t h e  sirnul a t i  on e The Boston 
workshop ran behind schedule, and the  at tempts by f a c i l i t a t o r s  t o  keep on 
schedule caused t h e  s i rnu la t i on  t o  be somewhat rushed. When p a r t i c i p a n t s  
were asked what aspects of t h e  s i m u l a t i o n  were u n r e a l i s t i c ,  654: o f  t h e  
respondents i d e n t i f i e d  t h e  t i m e  pressure under which t h e  n e g o t i a t i o n s  took  
p lace .  Two o t h e r  s t r u c t u r a l  aspects af t h e  s i m u l a t i o n  were i d e n t i f i e d  as 
u n r e a l i s t i c :  the c o n s t r a i n t  on t h e  number o f  s i t i n g  c r i t e r i a  which cou ld  
be se lec ted  and the  c o n s t r a i n t s  imposed by t h e  sco r ing  system. 
pants a l so  c r i t i c i z e d  t h e  s i m u l a t i o n  f a r  not  addressing the i ssue of l o n g -  
term s i t e  l i a b i l i t y  and f o r  exaggera t ing  t h e  i n f l u e n c e  t h a t  money and o t h e r  
forms o f  compensation migh t  e x e r t  on n e g o t i a t o r s  from candidate s i t e s .  
However, p a r t i c i p a n t s  thought t h a t  t h e  s i m u l a t i o n  was r e a s l i t i c  i n  i t s  
d e p i c t i o n  o f  i n t e r e s t  groups, roles, and issues. 

mostly i n v o l v e d  t h e  n e g o t i a t i o n  process. Three p a r t i c i p a n t s  (13% o f  ques- 
t i o n n a i r e  respondents) speci f i c a l l y  s t a t e d  t h a t  they learned about t h e  

process o f  compromise l e a d i n g  t o  a consens~s .  
p a r t i c i p a n t s  i n v o l v e d  methods of communication between d i ve rse  i n t e r e s t  
groups,  e s p e c i a l l y  t h e  importance of l i s t e n i n g ,  One p a r t i c i p a n t  s t a t e d  
t h a t  the s i m u l a t i o n  helped p rov ide  an o v e r a l l  p i c t u r e  of s i t i n g  procedures. 

i f f i c u l t y  w i t h  t h e i r  r o l e  assignments (Appendix 

P a r t i c i -  

The lessons which p a r t i c i p a n t s  sa id  they learned from t h e  sirnul a t l  on 

Other lessons mentioned by 
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Numerous p a r t i c i p a n t s  i n d i c a t e d  t h a t  %hey learned about t h e  var ious  o the r  
i n t e r e s t  groups and t h e l r  p o i n t s  of view. 

I n  J u l y  1985 p a r t i c i p a n t s  were sent a fo l l ow-up  ques t ionna i re  t o  
determine if, i n  re t rospec t ,  they  thought  t h e  s i m u l a t i o n  had been va luable,  
Only sever? p a r t i c i p a n t s  re tu rned the  ques t i onna i re  (24% response r a t e ) ;  
f i v e  respondents sa id  t h a t  a t tend ing  t h e  workshop had been a wor thwh i le  use 
o f  t ime, one sa id  ''somewhat w r thwh i  1 E! and one sa id  "no t  worthwhi 1 e .'I 
Four out of seven persons thought  t h a t  the s i m u l a t i o n  would be useful o r  
somewhat use fu l  i n t h e i  r l o c a l  community o r  s i t u a t i o n .  The respondents 
considered the  group d iscuss ions  and the r o l e - p l  ay ing aspect o f  t h e  work- 
shop t o  be most va luable.  When asked what " s p e c i f i c  f ac ts ,  procedures, o r  
techniques"  they  had learned,  respondents c i t e d  var ious  n e g o t i a t i n g  s k i 1  1 s, 
Two persons suggested t h a t  the i n s t r u c t i o n s  should be sent out  i n  advance. 

The ques t i onna i re  d i s t r i b u t e d  a% the c lose  o f  the Richmond workshop 
r e s u l t e d  i n  t h e  h ighes t  response r a t e  (83%) ob ta ined f o r  any group, I n  
d e s c r i  b i  ng t h e  "speci f i c fac ts ,  procedures 
learned,  most respondents menti oned s k i  'I 1s o r  aspects o f  n e g o t i a t i o n  S i x  
respondents (21%) i ndi  cated t h a t  they  learned about some aspect of s i  t i  ng . 
Three persons mentioned t h e  i n f l uence  of p o l i t i c a l  cons ide ra t i ons  and 

a l l iances .  i n  the s i t i n g  process, and t h r e e  persons i n d i c a t e d  t h a t  they 
learned about compensation, i t s  var ious  forms, and t h e  r o l e s  it can p l a y  i n  
s i t i n g  L1-M f a c i l i t i e s .  While most p a r t i c i p a n t s  considered p r a c t i c e  w i t h  
n e g o t i a t i o n  s k i l l s  and role p l a y i n g  as t h e  most va luab le  p a r t  o f  t h e  
workshop severa l  respondents i d e n t i f i e d  as "most Val uabl e" t h e i  r i n t e r -  
ac t i ons  w i t h  o the r  p a r t i c i p a n t s  and the i n s i g h t s  gained i n t o  t h e  perspec-. 
t i v e s  o f  o the r  in te res t .  groups. Twelve persons (41%) thought  the  morning 
session on s e l e c t i o n  o f  s i t i n g  c r i t e r i a  was iiiore va luab le  t o  them, and 
seven respondents ( 2 4 % )  p r e f e r r e d  t h e  a f te rnoon session; seven persons 
considered them equal i n  va lue o r  expressed no preference.  

a l l o w i n g  more t ime  f o r  p laye rs  t o  prepare f o r  t h e  ro les ,  i n c l u d i n g  t h e  
p o s s i b i l i t y  t h a t  i n s t r u c t i o n s  should be sent  ou t  i n  advance. Several 

o r  techniques" they had 

The p a r t i c i p a n t s  suggested t h a t  the  s i rnu la t ian  cou ld  be improved by 
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p a r t i c i p a n t s  suggested m o d i f y i n g  t h e  s i m u l a t i o n  toward a more " f ree-form' i  
s i m u l a t i o n  t h a t  would a l l o w  p a r t i c i p a n t s  more c r e a t i v i t y  t o  i n v e n t  c r i t e r i a  
and generate proposals.  lwo t h i r d s  o f  t h e  p a r t i c i p a n t s  f e l t  t h a t  t h e  
s i n t u l a t i o n  probably  or d e f i n i t e l y  would be u s e f u l  i n  t h e i r  community o r  
l o c a l  s i t u a t i o n ,  and o n l y  t h r e e  persons (10%) thought  t h e  s i m u l a t i o n  would 

n o t  be usefu l  . 
3 - 3 3  HIT Research on the S i t i n g  Simulation 

I n  A p r i l  1985 an i n v e s t i g a t i o n  o f  t h e  Boston workshop was undertaken 
by Ms. Wendy Rundle, an M I T  graduate s tudent  who had c o n t r i b u t e d  t o  t h e  
des ign o f  t h e  s imu la t ion .  Rundl e ' s  research (1985) examined whether t h e  
s i rnu la t ion  increased t h e  cornmi tment o f  p a r t i c i p a n t s  t o  approach complex 
d i s p u t e  s i t u a t i o n s  i n  a coopera t ive  manner and, if sa, what f a c t o r s  c o n t r i -  
buted t o  t h i s .  Rundle designed a q u e s t i o n n a i r e  (Appendix B.6) and sent i t  
to t h e  34 p a r t i c i p a n t s  o f  t h e  December 14  workshop i n  Boston. 
q u e n t l y  conducted phone i n t e r v i e w s  w i t h  p a r t i c i p a n t s  and noted t h e i r  
answers t o  quest ions;  us ing  these methods she c o l l e c t e d  i n f o r m a t i o n  f rom 
100% of t h e  p a r t i c i p a n t s .  

(1) t h e  respondents '  approach t o  n e g o t i a t i o n ,  (2 )  t h e i r  impressions o f  t h e  
dynamics between p a r t i e s ,  ( 3 )  t h e i r  m o t i v a t i o n s  f o r  p a r t i c i p a t i n g ,  
( 4 )  t h e i r  percept ions  regard ing  t h e  e f f e c t  o f  t h e  s i m u l a t i o n  on t h e i r  
behavior ,  and (5) personal  da ta  i n c l u d i n g  t h e i r  past  exper ience w i t h  
n e g o t i a t i o n s  and s imu la t ions .  
would leave t h e  sessions expect ing t o  behave i n  a more coopera t ive  manner 
when negot ia t ing , "  a n d ' t h a t  those who d i d  woiild be those who f e l t  " t h a t  
t h e i r  gaming behavior  c l o s e l y  resembled t h e  behavior  they  would e x h i b i t  i n  
a r e a l  negot ia t ion . "  

(59%) as " learners, "  those persons who f e l t  they  had learned something 
about coopera t ion  i n  n e g o t i a t i n g  s i t u a t i o n s  and who expected t h a t ,  i n  
f u t u r e  n e g o t i a t i o n s ,  they  would use Some of t h e  techniques t h a t  they  had 
used i n  t h e  game. Rundle a l s o  c l a s s i f i e d  respondents as "cooperat ive 
n e g o t i a t o r s "  (32%) and "non-cooperat i  ve n e g o t i  a t o m "  (68%). Al though 

She subse- 

The q u e s t i o n n a i r e  s o l i c i t e d  t h e  f o l l o w i n g  f i v e  types o f  i n f o r m a t i o n :  

Rundle hypothesized t h a t  ''some p a r t i c i p a n t s  

Based on t h e  q u e s t i o n n a i r e  r e s u l t s ,  Rundle c l a s s i f i e d  20 respondents 
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coopera t i ve  n e g o t i a t o r s  represented o n l y  about one- th i  rcl o f  t h e  34  p a r t i c i  - 
pants, Rundle said  i t  was noteworthy t h a t  coopera t ive  nego t ia to rs  were 
most ly  (73%) learners .  Several f a c t o r s  c o n t r i b u t e d  t o  p a r t i c i p a n t s '  
commitments t o  approach d i s p u t e  s i t u a t i o n s  i n  a coopera t ive  manner; 
personal  goals were t h e  most important.  I n  suppor t  o f  her hypothes is ,  
Rundle found t h a t  69% o f  t h e  coopera t ive  n e g o t i a t o r s  t r i e d  t o  play  t h e i r  
r o l e s  i n  the  s i m u l a t i o n  as they would behave i n  a rea l  nego t ia t i on .  
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4. DISCUSSIO# 

N AND SITING CONFLICT 

The past  two decades o f f e r  numerous cases i n  which t h e  proposed s i t i n g  
o f  f a c i l i t i e s  has provoked no tab le  c o n f l i c t .  
f l  i c t  a r i s e s  are we1 1 documented (0' Hare e t  a1 . 1983) , and t h e r e  i s  every 
reason t o  b e l i e v e  t h a t  development of LLW management f a c i l i t i e s ,  i f  deve- 
1 oped accord i  ng t o  pas t  p a t t e r n s ,  would encounter s i m i l  a r  problems (Roop 
and Van Dyke 1985). The t r a d i t i o n a l  approach t o  f a c i l i t y  s i t i n g  f r e q u e n t l y  
r e s u l t s  i n  s i t u a t i o n s  c h a r a c t e r i z e d  by r i g i d i t y ,  suspic ion,  h o s t i l  i t y ,  and 
l a c k  o f  communication by bo th  proponents and opponents. 
p a r t i e s  i n  a s i t i n g  c o n f l i c t  engage i n  behavior  t h a t  is uncooperat ive,  
uncompromising, and adheres s t r i c t l y  t o  a p a r t i c u l a r  set o f  nar rowly -  
f ramed , preconcei  ved no t  i o n s  about how t o  accompl i sh speci f i c goal s (Kundl e 
1985). 
e x c l  u s i  ve t o  t h e i  r opponent I s goal s. 

It i s  apparent why p a r t i e s  may behave i n  a r i g i d ,  uncommunicative 
manner i n  s i t i n g  c o n f l i c t s .  Local c i t i z e n  groups, f o l l o w i n g  t h e  NIMBY 
p a t t e r n ,  o f t e n  view a s t a l l e d  s i t i n g  e f f o r t  as a successful  outcome, and 
t h e r e  i s  l i t t l e  i n c e n t i v e  f o r  these groups t o  compromise i n  s i t i n g  
c o n f l i c t s .  As noted by P e e l l e  and E l l i s  (19861, present s i t i n g  systems and 
arrangements do na t  p rov ide  c i t i z e n s  w i t h  any s take  i n  p o s i t i v e  outcomes. 
F a c i l i t y  proponents may a c t  r i g i d l y  because of i n s t i t u t i o n a l  or bureau- 

c r a t i c  c o n s t r a i n t s .  
i n f o r m a t i o n  d i v u l g e d  w i l l  be used aga ins t  them; indeed, c i t i z e n  groups are  
i n c r e a s i n g l y  s o p h i s t i c a t e d  i n  t h e i r  use of i n f o r m a t i o n  both f o r  i t s  
t e c h n i c a l  va l  ue and "1 everageI8 purposes (Peel l e  and E l  1 i s 1986). 
m i s t r u s t  f r e q u e n t ? y  develops among developers,  r e g u l a t o r s ,  c i t i z e n s ,  and 
p u b l i c  o f f i c i a l s .  
a b i l i t y  t o  make t r a d e o f f s .  

Several researchers have suggested refarms t o  improve t h e  s i t i n g  
process f o r  waste d isposa l  f a c i l i t i e s .  Kaspersan (1985) recommends t h e  
a p p l i c a t i o n  o f  a broad a r r a y  o f  p o l i c y  t o o l s ,  such as a p p r o p r i a t e  concen- 
t r a t i o n  o f  a u t h o r i t y ,  use o f  a systems approach, enforcement o f  g r e a t e r  

The p a t t e r n s  by which  GO^- 

F requent ly  t h e  

P a r t i e s  i n  s i t i n g  c o n f l i c t s  t y p i c a l l y  see t h e i r  goals as m u t u a l l y  

Uncommunicative behav io r  may stem frm f e a r  t h a t  

In tense 

The p a r t i e s  i n  c o n f l i c t  o f t e n  have l i t t l e  w i l l i n g n e s s  o r  
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r i s k  reduc t i on  and safety  assurance rrrechani smc; fo i -  w i  des ri sk shar i  ng, and 
compensation. Peelle and E l l i s  (1986) suggest t h e  follovrli-sg reforms:  
i ncreased and improved p a r t i  c i  p a t i  on o f  a f f e c t e d  p a r t i e s  , c r e a t i n g  oppor- 
t u n i t i e s  f o r  shar ing  and t e s t i n g  i n fo rma t ion ,  n e g o t i a t i s n  (and p o s s i b l e  
medi at,? on among a f fec ted  p a r t i e s  and use o f  i n c e n t i v e s  Susski nd (1985) 
has proposed t h a t  the s i t i n g  process should d e f i n e  " j o i n t  prablems" and 
move toward t he i r  s o l u t i o n .  J o i n t  problems are those shared by t h e  p a r t i e s  
i n  c o n f l i c t ;  when such problems are  solved, a l l  p a r t i e s  beneflt .  The 
process of d e f i n i n g  j a i  n t  problems prov ides an i n c e n t i v e  f o r  negot ia t ions .  

4,2 USEFULNESS OF THE SI 

The s i t i n g  s i m u l a t i o n  exe rc i se  o r i g i n a l l y  was conceived as f u l f i l l i n g  
two s imple functions: p r o v i d i  ng p a r t i c i p a n t s  w i t h  (1) a g rea te r  under- 
s tand ing  o f  t h e  s i t e  development and l i c e n s i n g  process, and ( 2 )  g rea te r  
s e n s i t i v i t y  t o  the i ssues and problems invo lved.  Based on t h e  exper jence 
t o  date, however, the  s imu la t i on  has shown i t s e l f  t o  he va luab le  i n  t h r e e  
ways: (1) as a t o o l  f o r  d isseminat ing  i n f o r m a t i o n  about LLW management, 
( 2 )  as a v e h i c l e  t h a t  can Foster communication, atid ( 3 )  as a s t e p  toward 
G G F ~ S ~ I ~ S U S  b u i  1 d i  ng and c o n f l  i c t  resol u t  ion.  

As an educat ional  t r a i n i n g  t o o l ,  t h e  s i m u l a t i o n  operates on t h r e e  
1 eve1 5 :  

Famil i a r i  z a t i o n  w i t h  t h e  s i  t i  ng process, -_--- 
pants become f a m i l i a r  w i t h  (1) s i t i n g  c r i t e r i a  (bo th  those c r i t e r i a  
r e q u i r e d  by r e g u l a t i o n s  and those p o s s i b l y  desi red by var ious  i n t e r e s t  
groups) ,  and ( 2 )  how the  choice of a p r e f e r r e d  s i t e  from among c a n d i -  

da te  s i t e s  i s  a f f e c t e d  by t echn ica l  , env i  ronmental economic hea l th ,  
sa fe ty ,  and s a c i  a1 concerns. 
Demonstrat ion o f  an "en1 i ghtened" .- con-eli~nt process. 
s i m u l a t i o n  exe rc i se  presents  an o v e r a l l  model of s i t i n g  as a process 

which balances many competing i n t e r e s t s .  P a r t i c i p a n t s  l e a r n  atamit t h e  

concerns o f  o the r  i n t e r e s t  groups N i t h  which the<y may no t  be f n m i l i a r .  

The e x c r c i  se he1 ps p a r t i c i  - .-. -" 

The 
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The s i m u l a t i o n  suggests t o  p a r t i c i p a n t s  t h a t  negot iat . ion can serve 
t h e i r  i n t e r e s t s  i n  t h e  s i t i n g  and l i c e n s i n g  process. 

3 ,  I n s t r u c t i o n  i n  n e g o t i a t i n g  s k i l l s .  The s i m u l a t i o n  in t roduces  p a r t i c i -  
pants t o  b a s i c  s k i l l s  of c o n f l i c t  r e s o l u t i o n ,  The s i m u l a t i o n  a l s o  can 
make people more aware of (and p r o f i c i e n t  w i t h )  n e g o t i a t i o n  skills they 
a l ready  have, e s p e c i a l l y  i n  t h e  contex t  of s i t i n g  and l i c e n s i n g .  

P a r t  o f  t h e  va lue o f  the s i t i n g  s i m u l a t i o n  as an educat ional  t o o l  
comes from t h e  f a c t  t h a t  t h e  p a r t i c i p a n t s  l e a r n  by doing. 
exper ience i n  t h e  s imu la t ion ,  p a r t i c i p a n t s  l e a r n  how var ious  issues and 
i n t e r e s t  groups a f f e c t  s i t i n g  and 1 icens ing.  
t h e  grea tes t  educat ional  va lue t o  persons who are r e l a t i v e l y  l e s s  know- 
ledgeable about s i t i n g  and l i c e n s i n g .  Many p a r t i c i p a n t s ,  however, a re  w e l l  

in formed about t h e i r  area of concern (e"g., r e g u l a t i o n s )  b u t  can b e n e f i t  by 
broadening t h e i r  knowledge of t h e  e n t i  r e  process. h i l e  some of t h e  i n f o r -  
mat ion  t h a t  p a r t i c i p a n t s  l e a r n  from t h e  s i m u l a t i o n  i s  w r i t t e n  in t h e  simu- 

l a t i o n  m a t e r i a l s ,  p a r t i c i p a n t s  a l s o  ga in  from exposure t o  t h e  op in ions  and 
perspec t ives  o f  o t h e r  p layers,  

O f  t h e  simul a t i  on' 5 t h r e e  educat i  onal  func t ions  the second broaden- 
i n g  p a r t i c i p a n t s '  mental models o f  t h e  s i t i n g  processg may be t h e  most 
va luable.  
and 1 i censi  ng process t h a t  i n c l  udes o n l y  two groups " t h e  developers' '  
(e.g., t h e  s t a t e ,  compact, o r  development c o n t r a c t o r )  and the  "opponents" 
( e  .g., environmental  i s t s  o r  1 oca1 1 andowners). Persons who i d e n t i f y  w i t h  
e i t h e r  stance f r e q u e n t l y  see t h e  o t h e r  group as being s i g n i f i c a n t l y  more 
powerfu l  e Opponents o f  a f a c i l i t y  may b e l i e v e  t h a t  developers can brush 
a s i d e  environmental  o r  l o c a l  concerns because o f  t h e  s tate-wide o r  reg iona l  
"need" f o r  a s i t e ,  o r  because o f  t h e  p r o f i t  mot ive.  
devel  opers o f t e n  be l  i eve t h a t  opponents can b lock  development of a worth- 
w h i l e  f a c i l i t y  through d e l a y i n g  t a c t i c s  o r  l e g a l  maneuvers. This  s i rnp l i s -  
t i c  model o f  t h e  l i c e n s i n g  process c o n t r i b u t e s  t o  c o n f r o n t a t i o n a l  behavior.  
By p o r t r a y i n g  s i t i n g  as a process t h a t  balances t h e  i n t e r e s t s  o f  m u l t i p l e  

groups, t h e  simul a t i a n  may cause p a r t i c i p a n t s  t o  adopt more coopera t i  ve 
behavior.  

Through t h e i  r 

The s i m u l a t i o n  probably has 

Many people have a r a t h e r  s i m p l i s t i c  concept ion of t h e  s i t i n g  

On t h e  o ther  hand, 
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I n  t h e  process o f  a t tend ing  a s i t i n g  simul a t i o n  btorkshop, p a r t i c i p a n t s  
meet and i n t e r a c t  w i t h  o ther  people who are concerned w l t h  L.LW management, 
t h u s  promoting communication. 

LLW would f o s t e r  communication, t h e  mechanics and conten t  sf t h e  s i m u l a t i o n  
seem l i k e l y  t a  enhance the  q u a l i t y  and value o f  i n t e r a c t i o n  f o r  many p a r l i -  

c ipan ts .  
o t h e r  i n  o rder  t o  p lay  t h e i r  r o l e s  well# I n  add i t i on ,  because p a r t i c i p a n t s  
are p l a y i n g  a r o l e ,  they  can make statements o r  proposals  more f r e e l y  than 
they  would i n  a rea l  n e g o t i a t i o n  o r  i n  normal i n t e r a c t i o n .  I n  o ther  wordsp 

Mhi le  any meeting o f  people concerned w i t h  

I n  a role p l a y i n g  exerc ise ,  p a r t i c i p a n t s  must l i s t e n  t o  each 

a simul a t i o n  prov ides  a lawer-s takes environment f o r  i n t e r a c t i o n  between 
p a r t i  cli pants. The p a t t e r n s  o f  itnproved communication between persons a t  
s i m u l a t i o n  may c a r r y  forward i n t o  t h e i r  r e a l - l i f e  i n t e r a c t i o n .  

Based on the eva lua t i ons  conducted, p a r t i c i p a n t s  of the  s 
t i o n  may take  home two key lessons:  
1. S i t i n g  r e q u i r e s  compromise t o  accomodate the needs o f  many 

i n t e r e s t  groups, and 

t i n g  simu 

d i ve rse  

2. Shared power and compensation are two of t h e  issues t h a t  may need t o  

a 

a- 

be 
nego t ia ted  i n  o rde r  f o r  a LLW disposal f a c i l i t y  t o  be acceptable t o  a 
community . 

I n  a d d i t l o n ,  t h e  s imu la t i on  h i g h l i g h t s  t h e  c o n f l i c t s  i n  a s i t i n g  s i t u a t i o n  
and t h e i r  sources. 

By p r o v i d i n g  a p o s i t i v e ,  h o l i s t i c  model o f  t h e  process o f  c o n f l i c t  
management, t h e  s i m u l a t i o n  can p rov ide  a s tep  toward consensus b u i l d i n g  and 
c o n f l i c t  r e s o l u t i o n .  C o n t r i b u t i n g  t o  t h i s  i s  the s i tnu la t i an ’ s  dernanstra- 

t l o n  of j o i n t  gains,  t h e  mutual b e n e f i t s  t h a t  can accrue t o  a l l  o r  most 
s takeho lders  from j o i n t  problern-solving a c t i v i t y .  In a r e a l  c o n f l i c t  
s i t u a t i o n ,  i f  most p a r t i e s  ( o r  i f  an i n f l u e n t i a l  m i n o r i t y  o f  t h e  p a r t i e s )  
share a p o s i t i v e  model of c o n f l i c t  management, t h e  prospects f o r  r e s o l v i n g  
the  c o n f l i c t  are  improved. 
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4.3 FUTURE USE OF THE SIMULATIOW 

The s i t i n g  s i m u l a t i o n  i s  s u i t a b l e  f o r  use by reg iona l  compactsg 
s t a t e s ,  and communities t h a t  contemplate s i t i n g  LLW f a c i l i t i e s .  Between 
September 1985 and t h e  date o f  t h i s  r e p o r t ,  s i t i n g  s i m u l a t i o n  workshops 
were conducted by t h e  Midwest Compact and North Caro l ina,  
t i o n s  have contacted DOE'S Low-Level Rad ioac t ive  Waste Management Program 
express ing i n t e r e s t  i n  conduct ing t h e  s i m u l a t i o n ,  and it appears l i k e l y  
t h a t  o t h e r  compacts o r  s t a t e s  w i l l  conduct t h e  s i m u l a t i o n  some t ime i n  t h e  
f u t u r e .  

An obvious way i n  which t h e  s i m u l a t i o n  would be u s e f u l  as a t o o l  f o r  
p u b l i c  educat ion and t r a i n i n g  would be t o  conduct t h e  exerc ise  i n  severa l  
communities o r  areas t h a t  were being considered as candidate s i t e s  f o r  LLW 
d isposa l  f a c i l i t i e s .  The s i m u l a t i o n  a l s o  might  be conducted f o r  members o f  
s t a t e  l e g i s l a t i v e  bodies o r  f o r  the s t a f f s  o f  s t a t e  r e g u l a t o r y  agencies, 

Al though t h e  s i m u l a t i o n  can be conducted a5 i t  i s ,  several  m o d i f i c a -  
t i o n s  o r  e l a b o r a t i o n s  might  increase t h e  convenience a r  usefu lness o f  the 

s imu la t ion .  For instance,  t h e  s i m u l a t i o n  can be conducted i n  an abbre- 

v i a t e d  v e r s i o n  by conduct ing o n l y  one of t h e  two sessions, thus a l l o w i n g  a 
workshop t o  be conducted i n  a s h o r t e r  p e r i o d  o f  t ime, such as an evening. 
Another v a r i a t i o n  i n  t h e  use o f  t h e  workshop, suggested by a p a r t i c i p a n t  a t  
t h e  Boston workshop, would be t o  repeat t h e  s i m u l a t i o n  several  t imes i n  one 
workshop, a l t e r i n g  t h e  r u l e s  s l i g h t l y  each t ime. The f i r s t  i t e r a t i o n  would 
be p layed as t h e  e x i s t i n g  scorable s imu la t ion ,  b u t  t h e  next  sess ion would 
be conducted as an unscored e x e r c i s e  t h a t  would a l l o w  p a r t i c i p a n t s  g rea ter  
l a t t i t u d e  t o  use t h e i r  c r e a t i v i t y  and i n v e n t  opt ions.  A f i n a l  sess ion 
c o u l d  be conducted ( i f  t i m e  a l lowed)  i n  which t h e  f a c i l i t a t o r  and p a r t i c i -  
pants would r e s t r u c t u r e  t h e  e x e r c i s e  so t h a t  i t  more c l o s e l y  resembled t h e  
" r e a l  wor ld"  s i t u a t i o n  a t  t h e  t ime and p lace  of t h e  workshop. I n  such an 

e x e r c i s e  t h e  p a r t i c i p a n t s  would approach a n e g o t i a t i n g  session i n  which 
a c t u a l  issues were under d iscuss ion.  Used i n  t h i s  manner, the s i t i n g  

s i m u l a t i o n  c o u l d  evolve i n t o  a mechanism f o r  a c t u a l  r e s o l u t i o n  of e x i s t i n g  
c o n f l i c t s .  

Other organiza-  

The s i t i n g  s i m u l a t i o n  a l s o  c o u l d  be expanded f o r  use i n  s i t u a t i o n s  
where t h e  s t a t e  o r  r e g i o n a l  compact had progressed beyond t h e  s i t e  s e l e c t i o n  
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stage. Add i t i ona l  phases of t he  s i i nu la t i on  cou ld  be developed t.0 deal w l t h  
issues a r i s i n g  d u r i n g  f a c i l i t y  design, s i t e  cha rac te r i za t i on ,  and s i t e  
l i c e n s i n g ,  
t i o n  and cou ld  be done g e n e r i c a l l y  fo r  t h e  e n t i r e  count ry  o r  f o r  a spec i f i c ,  
p u b l i c  involvement program i n  a p a r t i c u l a r  s t a t e  o r  region. 

The Low-Level Rad ioac t ive  Waste S i t i n g  S imula t ion  i s  now a v a i l a b l e  for  

use by p a r t i e s  i nvo l ved  i n  s i t i n g  bLld disposal  f a c i l i t i e s .  Use o f  t h e  
sirnul a t i o n  can he coord ina ted  through t h e  DOE Lsw-Level Waste Management 
Program (LLWMP), and copies o f  sirnul a t i o n  m a t e r i a l  s can be obta ined through 
t h e  LLWHP o r  f rom the  Case Clearinghouse a t  Harvard U n i v e r s i t y ' s  Program an 
Negot ia t ion .  Add i t i ona l  m a t e r i a l s  t o  a s s i s t  users i n  conduct ing a s i t i n g  

s i m u l a t i o n  workshop are a l so  a v a i l a b l e  f rom t h e  DOE LLkJ P. The es t imated 
cos ts  o f  condi ic t ing a s i t i n g  s imu la t i on  w rkshap are shown i n  Tab le  3, 

i n t h e  fo l  1 owi ng c i  rcumstances : 
1. There i s  a r e a l  p o s s i b i l i t y  t h a t  t h e  reg ion ,  s ta te ,  o r  community w i l l  

host  a LLW d isposa l  f a c i l i t y ;  
2 .  The LLW p lann ing  process has begun bu t  has no t  passed beyond t h e  s i t e  

s e l e c t i o n  phase (and p re fe rab ly  has no t  completed s e l e c t i o n  o f  s i t i n g  
c r i t e r i  a) ; 

s o l v i n g ;  and 

This  would r e q u i r e  genera t ion  o f  new scenar ios f a r  the s i rnu la-  

It i s  thought  t h a t  t h e  s i t i n g  s i m u l a t i o n  can be used most b e n e f i c a l l y  

3. P a r t i e s  i n  c o n f l i c t  have some commitment t o  d ia logue and problem 

4. Resources and i n t e r e s t  e x i s t  f o r  a r y a n i z i n g  a moderate-sized workshop, 
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Table 3. Estimated costs o f  a one-day s i t ing simulation workshop. 

Cost range, per person Cost range f o r  
50-person workshop 

Lower Upper Lower Upper 

Costs o f  o r g a n i z i n g  

F a c i l i t a t o r ' s  fees 

A s s i s t a n t s  $10.00 

Workshop i na te r i  a1 s $5.00 

Room r e n t a l  

workshop 

Coffee, refreshments $1.00 

Lunch $5.00 

TOTAL 

Opt iona l  costs  : 
Travel  and l o d g i  ng expenses 
5-10 persons Ca $250 - 50Q/persan 

TOTAL PLUS OPTIONAL EXPENSES 

$1500 (1) $4500 ( 2 )  

$1000 ( 3 )  $2400 ( 4 )  

$28.00 $590 $1400 

$5.00 $250 $250 

$75 $150 

$2.00 $50 $100 

$10.00 $250 $500 

$3625 $9300 

$2500 $10000 

$6125 $ 19300 

(1) Assumes 0.75 person months s t a f f  t ime  Ca $2,00O/mo. 

(2 )  Assumes 1.5 person months s t a f f  t ime  @ $3,00O/mo. 

( 3 )  Assumes 1 f a c i l i t a t o r  @ $800/day p l u s  $200 t r a v e l  and l o d g i n g  expense. 

( 4 )  Assumes 2 f a c i  1 i t a t o r s  @ $800/day p l  us $4OO/person expenses. 
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LOW-LEVEL RADIOACTIVE WASTE SITING SIFIULATION I- 

(General rnfomation for all Interested Parties) 

There are currently three facilities nationwide that accept 

%ow-level. radioactive wastes ( U W )  for disposal. These 

facilities, located in Washington, Nevada, and South Carolina, 

must provide LLW disposal capacity for the entire country: all 

three sites employ shallow land burial techniques. 

In 1980, Congress passed the Low-Level Radioactive Waste 

Palicy A c t  which was designed, in part, to relieve the unfair 

burden borne by these three states. This Act mandated that each 

state accept responsibility for  the disposal of its own low-level 

radioactive waste. 

safely and efficiently managedq8 on a regional basis and 

The Act also stated that LLW can be "most 

This simulation was p r e p a r e d  f o r  the Public Disputes Program a f  
the Program on Negotiation by Wendy Rundle, DQU las Rae, and Tod 
Loofbourrow under the direction of Professor Lawrence Susskind 
and Denise Madigan. 

Copies of this case are available to qualified educators 
only through the Case Clearinghouse of the Program an Negotiation 
at Harvard Law School. Reproduction, revision, or translation by 
any means is strictly prohibited and a violation of applicable 
law and the terms of distribution. 
deal of time and energy in developing this case as a useful 
learning tool. 
the duplication of this material (and by keeping it as 
confidential as possible, especially from people who may use it in 
the future or who may inadvertantly talk to fu tu re  users). 
you for  your help. All proceeds from the distribution of Case 
Clearinghouse materials support research and develapment of new 
and improved materials. 

@1984 by the President and Fellows of Harvard College. 

Many people invested a great 

Please help protect that investment by preventing 

Thank 

All 
hts resewed. Address inquiries to Case Clearinghouse, 

Program on Negotiation, Harvard Law School, Cambridge, 
Massachusetts 02138. Telephone: (617) 495-1684. 

1 
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provide fa r  the dipoaal of LLW. The Act ena 

cowgrsssionally-r ional compact, as sf J 

ts refuse to accept LLW f states outside the re ioaa1. campact. 

Thus;, each stata  st provide f o r  disposal. capacity sither w i t h i n  

t h e  state, or within a re fon defined by a compact.* 

1986 deadline i r j l  now approaching, and a nu 

The January 

ts one of the three e x i s t i  Q ELW sites, PPI 

d i t i on ,  no t  one stat hag4 been suceassful in siting a new 

facility. 

Our state ha chosen not  to participate i n  a re 

csmpesct. It must therefore site 

year. The state Re l a to ry  Agency (SRA)** responsible f o r  s i t i n g  

-W--UR------_----------------~------- 

* Several acemarias are! possible:  
A skate may be part of a regional e act, but not 
ignated the host s t a t e  t a  provide L diaposzlb capacity f o r  
entire regien. 

ay be past ianak canpact. and may be 
be host  s t a  
ay not be p to a regional compact and may 
XR the r i sk  

he entire region. 

as of January 1 9 8 6 .  
this ease the sta te  would h e several options, on 
which wsuld be to provide an in-state LLW disposal s i t e ,  

ersd by the Federal 
Gaverment, und ta promulgate 

3-ations reg ing the s i t i n g  of low-level radioactive waste 

with exfssti Federal regulations.  Current regulations, 
pr ima E- i B y  e oaiea i n  the Nuclear egulatory co ission9s (NRC) 
10 @FR 61, out1 e performance object ives  f o r  all sites a s  wall, 

shallow land bu al technolo may, however, promulgate 

1 faci l i t ies .  These s t a t e  regulations must be consistent 

as te~ESnip~raP re irements fo r  achieving those objectives using 

are more r t r i c t i v e  or comprehensive than 

2 
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assumes t h a t  the actual s i t e  will employ technology which meets 

the performance c r i t e r i a  s e t  forth i n  the NRC's regulations 

10 CFR Part 61 and will be operational for 25 years. But before a 

site is actually chosen, the SRA must decide which siting 

criteria it will employ. Originally, the SRA planned to develop 

a set of 10 siting criteria that would supplement those already 

embodied in federal regulations, but, given growing public 

concern and fears that widespread opposition might delay the 

siting process, the SRA now prefers not to decide these criteria 

unilaterally. 

The siting of a LLW facility typically involves numerous 

stakeholders. 

about the siting of a LLW facility in the state will meet and 

The SRA hopes that the various parties concerned 

reach agreement on a set of siting criteria, without SRA 

interference. 

criteria (consistent with federal regulations'), the SRA will 

If the parties can agree to a set of 10 siting 

adopt them. If, however, the parties fail to reach agreement, 

the SRA will move quickly to promulgate its own set of 10 

criteria. 

THE PARTIES 

The State Regulatory Agency is responsible fo r  promulgating 

site selection criteria and enforcing compliance with state and 

federal regulations. 

the actual disposal facility). The SRA is anxious that siting 

criteria be decided as soon as possible. 

( N . B .  it is not the entity that will manage 

3 



Tribal Couanail. (The 

~ndiapl  Tribal Council represents the state's Indian popzo%ation 

s negotiation. (It shoul be understood, however, t h a t  

in the statu of any reservation can occur without 

unanbmus cansent o f  the w t r ibe , )  The Indian tribes own 

extensive t r a c t  

Historically, the CauncPl has stromgly resisted efforts to 

of land in remote regions sf the state. 

. In the past few years, however, it has 

or@ receptive to development rajeets which could improve 

the Xndianst standard of living. The Council views the stateas 

need to s i t e  a LbW facility as an oppsrtunity to promote. econesrnic 

en$. on submarginal tribal lands while assuming a 

relatively s all and manageable environmental r i s k .  The Council. 

4 
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ects that a facility, if sited on Indian-owned land, could 

provide jobs, additional income, and improved community services 

a& a time when they are most needed. 

opportunity, siting must not be restricted to lands owned by the 

Federal or state governments. The. Council is a l so  concerned that 

To promote this 

evelopment avoid disruption of Native American culture or 

artifacts. 

Environmental Coalition (EC): The Environmental Coalition is an 

rella organization representing more than a dozen 

environmental groups. Although viewed as moderate by the most 

ent environmentalists, the Coalition is generally opposed to 

any development which threatens scarce natural resources, 

recreational land, or sensitive habitats. In particular, the 

iramental Coalition is worried that the development of a LLW 

disposal site will cause irreversible environmental damage. In 

ition, it fears that the radioactive nature of the wastes 

involved will pose a threat not only to the environment, but to 

public health and safety. 

Wave: The Green Wave is an active coalition of grassroots 

peace and environmental groups that oppose the use of most 

nuclear technologies. Several years ago Green Wave members, 

with some members of the Environmental Coalition, 

blocked the construction of a nuclear power plant 

through demonstrations and a series of court actions. Some 

ers sf the Green Wave have hinted that similar '@direct 

5 
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Radwaste Genera asts  generatars From all over 

the state, 1% e state has begun 

%ha'-, w i l l  ultimately lead to the esnstmctian sf an in-state 

ELF: disposal f a d l i t  Currently, these generators ship  their 

Tgaske to an aut-Qf-s te facility which is part of a different 

act. But. they could soan find themselves with ns 

disposal s i t s  if t ha t  state acts to exclude waste from 

compact statsse o s t  ~ ~ n c e r n e d  abaut securing ac4cess 

ts a site, But it is also interested in keeping siting 

agEm3itepr casts I. 

passed along to ers in the % o m  af user fees, 

a most of these casts w i l l  probably be 

6 
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The Governor@s Blue Ribbon Advisory Cormnit tee:  This Co 

is a blue-ribbon panel of science, health, and econoanics experts 

who advise the Governor on science-related 

questions. 

disposal facility sited; it realizes the state must develop an 

in-state disposal capability as soon as possible. 

is, however, also interested in seeing the siting process proceed 

in the most rational, sensible fashion possible. It is therefore 

sensitive to the need to balance the risks, costs, and benelEits 

involved. 

public policy 

The Committee is interested in seeing a low-level 

The Committee 

NEGOTXATXON PROCE88 

The State Regulatory Agency (SRA) has identifed 21 possible 

siting criteria. These criteria have been proposed by some or 

a l l  of the interested parties over the past several months. 

SIUI is considering all 21 criteria as possible candidates far 

inclusion in the state's supplementary list of 10 siting 

criteria. 

The 

I n  an attempt to maximize public support f o r  the regulations 

it will ultimately promulgate, the SRA has agreed to host a 

special meeting for  all parties interested in the regulations. 

The purpose of that meeting, which is about to begin, is to 

generate a "joint proposal" listing the 10 supplementary criteria 

7 
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agreed to attend the 

iatiflg t a b l e .  "he sm staff er 

laining the ground mles fox the 

s a copy 0% the list sf the  21 

The discussions XB praceed in ateves directian the 

part ies  bike. A proposal will be accepted only i f  at least: 5 

af the 9 parties suppart it. Ian 0th wordsBI no 1 

BP than 5 parties bshin fp bs accept 

addition, a11 proposals must specify only le eriteria--no more 

and no fewer. "Incomplete" packages will not be acc 

TEE 

L E A B I  3 
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TERXA, OTHERWISE, T?IE SRA STAFF EUEMBER WILL CALE FOR A VOTE 

RY 30 MINUTES using a provisional list of 10 criteria 

supplied by the SRA committee currently working on this issue. 

Voting must be done by simultaneous hand-raising. Votes are 

binding and, if a proposal passes, parties cannot renege on their 

promise of support. Parties are free, however, to explore 

nimprovements8f to any agreement, but if proposed improvements 

are not unanimously supported by the parties to the original 

agreement, the original agreement stands. 

Negotiations must stop at the end of the meeting. If a 

package of PO criteria has not been approved (i.e. if no proposal 

receives: at least  5 votes), the SRA will promulgate its own 

siting regulations. 

TEE CRXTERIA TO BE NEGOTIATED 

The 21 possible criteria identified by the SRA are listed 

below. They are organized under 5 headings: Site Suitability; 

Environmental Impacts; Economic/Financial Impacts: Site 

Location; and Legal/Political/ Regulatory Context. Each 

criterion is described brieEly belcaw. In some cases, the 

proposed criteria are more strict than existing Federal criteria 

(la CFR 61). In other cases, the proposed criteria address 

issues that are not addressed at all by existing Federal 

lations. Not all these criteria, as defined, are 

appropriate f o r  all states, but, they are assumed to be 

9 
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appropriate fo r  tBA 

i@ activity, or vulcanism m %p occur with B 

and extent to ignifieantly the ability of 

B. a n  

61 does not sp cify slope requirements f o r  the 

site. RE?. state only that "SB3c@BB must be 

ny diverse eharaeteristics. 
owned by private entities 
e is awned by the state and 
xican Xxndian tr ibes.  The 
ke t s  of urban a c t i v i t y  and 

suburban si any rural an 
agr i cu l tu r  i l e  the tspa 

scattared a 
The moistur 
Lacats6 w i t  ev-era1 earth 
l.i.nes, the inactive f o r  decades. 
There are, that are sccasianalby 
active. AL two nuclear power plants 

~ro'lps public and private hospitals, univ IpSitieS, K @ S @ a K C h  
ations, and corporations that produce lo 

radioactive wastes. 
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avoided where surface geologic: processes such as mass 

wasting, erosions, slumping, Pandsliding, or weathering occur 

with such frequency and extent to significantly affect the 

ability of the disposal site to meet the performance 

objectives ... or may preclude defensible modeling and 
prediction of long-term impacts.'# 

would reduce the chances of run-off and erosion. 

The proposed criterion 

C .  Proposed site may only be located where maximum water table 
lies at least 20 feet below th% disposal zone and at least 50 
faet  below t h e  surface: 

10 CFR 63. does not specify the distance a disposal site nust 

be from the water table. 

disposal site must provide sufficient depth to the water table 

that ground water intrusion...into the waste will not 

Regulations state only that +"the 

occur. 

D. Proposed site may not be located within io miles of a water 
supply aquifer: 

10 CFR 61 does not specify minimum distance requirements from 

an aquifer. Regulations only state that "areas must be 

avoided having known natural resources, which, if exploited, 

would result in failure to meet the performance 

objectives...8t The NRC considers aquifers to be natura l  

resources. 

E. IPropssed site may not be located on fractured or complex 
bedrock where such CornpPexity may reUuce the ability to 
characteriae, model, and monitor the site. 

16 CFR 61 does not exclude zones of fractured or complex 

bedrock from consideration. This type of substrata would, 

11 
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odeling and i t s r i n g  

gratectian af ground 

2 .  L a c  

61 does not  a res8 this issue. 

3 ,  

ddress t h i s  itssue, 

dress this issue, 

10 CFR 61 doe not address this issue. 

1% 
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D. Compensation to residents near the propose Elite nust 
not exceed 20% of total development costs: 

10 CFR 61 does not address this issue. 

E, Proposed sits infrastructure 
impmvaments must not exceed Z5% of total 

7-0 CFR 61 does not address this issue. 

4 .  SITE LOCATION 

A. Proposed site must be at least 30 miles fro 
and at least 5 miles from any town center: 

any urban area 

18 CFR 61 does not specify minimum distance from population 

centers. Regulations state only that '*.**a disposal site 

should be selected so that projected populatbion growth and 

future developments are not likely to affect the ability of 

the disposal facility to meet the performance objectives...n 

B. Proposed site must be readily accessible to major highways: 

10 CFR 61 does not address this issue. 

c ,  Proposed site must not be located on or adjacent to 
recreation land, wildlife refuges, or prot eteQ h-itats for 
other species: 

10 CFR 6 1  does not address this issue. 

D. Proposed site must not be located with or n ar s o l i d  or 
hazardous waste facilities: 

61 does not prohibit co-located facilities; however, 

regulations state that "the disposal site ust not be located 

where nearby facilities or activities could adversely impact 

the ability of the site to meet the performance 

objective%,..or significantly mask the environmental 

monitoring program. p1 

13 
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Althaugh 18 CFR 61 state 

only QFI land owned in fee by the Federal. or a State 

B' it is possible for the government to purchase 

d or acquir eminent domain. The 

itsraa would 

t not be located 
r plants OPT h 

61 does not ddrese t h i s  issue. 

c. 

10 cFR 61 does not state that specific data an a site must 

exist, but does state that 'Othe disposal. site shall be capable 

of being characterize I m~deled, analyzed, and monitored," 

ting local 

10 GFR 61 does not ad ress t h i s  issue. 

14 



In 1980, Congress passed the Low Level Radioactive Waste 

Policy Act which was designed, in part, to relieve the unfair 

burden borne by the small number sf low-level radioactive waste 

disposal (LLW) facilities accepting wastes for the entire 

country. The Act mandated that each state accept 

responsibility for the LLW generated within its own boundaries 

and specified a time limit for each state to arrange for 

disposal of its wastes. In our state the Public Management 

Authority (PMA) has been created to manage the siting, 

construction, operation, and decommissioning of an in-state 

disposal facility. 

This s i m u l a t i o n  was prepared for the Public Disputes Program o f  
the Program on Negotiation by Wendy Rundle, Douglas R a e ,  and 
Tad Laofbourxow under the direction of Professor Lawrence 
Susskind and Denise Madigan. 

Copies of this case are available to qualified educators 
only thraugh the Case Clearinghouse of the Program cm 
Negotiation at Harvard Law School. Reproduction, revisiond or 
translation by any means is strictly prohibited and a violation 
of applicable l a w  and the terms of distribution. Many people 
invested a great deal of time and energy in developing this 
case as a useful learning tool. Please help protect that 
investment by preventing the duplication of this material. (and 
by keeping it as confidential as possible, especially from 
people who may use it in the future or who nay inadvertantly 
talk to future users ) .  Thank you for your help. All proceeds 
from the distribution of Case Clearinghouse materials support 
research and development of new and improved materials. 

1984 by the President and Fellows of H a r v a r d  College. All 
rights reserved. Address inquiries to Case Clearinghouse, 
Program on Negotiation, Harvard Law School, Cambridge, 
Massachusetts 82138. Telephone: (617) 498-1684. 
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€ he goal of t h e  pL.IFn is to s i t e  a low-bevel waste facility 

within the time limit specified by law. But it recognizes that 

the long term viability of a site is dependent  upon public 

suppart, the  minimization s f  environmental risks, and the 

economic feasibility of the  facility" 

After a year of screening activity, the Public Management 

Authority (PMA) has identified three candidate sites fox a 

disposa l  F a c i l i t y  w i t h  an a c t i v e  des ign l i f e  of twenty f i v e  

years. The three sites differ in several. aspects, but all 

satisfy the state's special site screening crikeria. an 

addition, all three sites would require impermeable liners and 

other standard engineering safeguards. T h e  Public Management 

A u t S - n o ~ i t y  is convinced that the town selected to "host" the LLW 

facility will realize substantial economic benefits. With 

total development casts estimated at $SQ million, construction 

and ether development activities would generate at least 100 

jobs fer several years. Once t h e  s i t e  was developed, operatj.sn 

of the  Sacili-ky would require a permanent  labor farce of 40 to 

50  employees. In addition, the PMW believes t he  establishment 

of s u c h  a facility could stimulate other industrial development 

in ox  near the host community. 

But despite these potential benefits, selection of the LLW 

facility site is likely to be one of the state's m o s t  

poPitieaBLy cornp1.e~ and controversial undertakings in recent 

years, (The earlier process of choosing site screening 

criteria proved ta be fraught with conflict.) Several k e y  

parties have expressed C O ~ C ~ F A S  about the candidate sites, 

2 
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including representatives of the three communities in which the 

candidate sites are located. 

In an attempt to maximize the level of political and public 

support for site selection, the PMA has agreed to convene a 

special meeting for the key stakeholding parties, The purpose 

of the meeting is to select a site jointly for the state's 

low-level waste disposal facility. The PMA hopes that the 

parties, without PMA interference, will be able to select a 

site they can all support. 

If the parties reach agreement on one of the candidate 

sites, the Public Management Authority will approve that site 

for the State's LLW facility. But if the parties fail to reach 

agreement, the PNA will quickly select a LLW facility site on 

its awn. 

THE STATE 

This moderately-sized state has many diverse character- 

istics. Most of the land within the state is owned by private 

entities and townships, but substantial acreage is also owned 

by the state and federal governments and by Native American 

Indian tribes, The state's several densely populated pockets 

of urban activity and suburban sprawl are complemented by many 

rural and agriculturally oriented counties. While the 

topography of the metropolitan areas is relatively flat, hills 

and valleys are scattered about the less densely populated 

rural areas. The moisture content of the land ranges from arid 

to quite moist. Located within state boundaries are several 

3 
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earthquake fault linesI the majority of which have been 

inactive for decades. There are ,  howevers a few fault lines 

t h a t  are occasionally active. Also located i n  t he  state are 

two nuclear power plants and numerous piiblic and private 

hospita.ls, universities, research organizations, and 

corporations that produce low-level radioactive wastes.  

THE OTHER PARTIES 

The Public Management Authority (PMA) has the power to 

se l ec t  a facility site. It is concerned, however, t h a t  

unilateral action will alienate the various parties and thus 

increase the likelihood of controversy and de lays  in the site 

development process. T h e  PMA is therefore willing to let t he  

other parties select a site through a consensual process. 

Other parties concerned about t h e  facility siting process 

include: t he  Governorb the Environmental Coalition, t h e  

Association of Radwaste Generators, and residents of those 

tcswns in which t h e  three candidate sites are located. The 

interests of each of these other parties are described below. 

OR; The Governor, a Democrat, grew up near Alford in 

the western part of the s t a t e ,  and is a graduate of Alford's 

Clearwater College. Over the years she has developed a strong 

political base in t he  western counties. Nevertheless, she 

represent-s t h e  residents of the entire state, a41 of whom 

benefit from activities which generate Iow-level radioactive 

waste and all. of whom depend on the state for t h e  protection of 

public health and safety. 

4 
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The Governor is anxious to have a site chosen as soon as 

possible and has empowered the PMr4L to do 60 if a consensual 

site selection process fails. But the Governor is also 

committed to an environmentally sound and economically viable 

disposal site, and, naturally, wants to avoid public opposition 

if possible. (She was not endorsed by either environmental or 

business groups in the last election, and hopes this 

negotiation will promote her political standing with both the 

Environmental Coalition and the Radwaste Generators.) She 

will participate in the negotiatisns as long as the other 

parties remain willing to negotiate in good faith, 

IRONMENTAL COALITION (EC): The  Environmental Coalition is 

an umbrella organization representing several environmental 

groups. Although viewed as moderate by the most ardent 

environmentalists, the Coalition is generally opposed to any 

development that threatens the existence of natural resources, 

recreational land, or sensitive habitats. However, given the 

necessity of selecting a LLW disposal site in the statq, the 

Environmental Coalition is committed to ensuring that the 

chosen site is the most environmentally sound. If today's 

negotiations fail to produce a satisfactory agreement, and i f  

the Public Management Authority fails to select the most 

environmentally acceptable site, the EC has publicly threatened 

to challenge the  site in court. 

CIATION OF W W A S T E  GENERATORS ( A R G ) :  The Radwaste 

Generators include public organizations and private enterprises 

5 
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fxon throughout l:he state. These genera tors  currently ship 

their waste to an out-of-state facility. T'he Radwaste 

Senerate>mrs are pl-eased that an in-state site will finally be 

selected and that construction and operation will begin soon; 

a new facility should reduce the costs and problems associated 

w i t h  shipping waste aut of s take .  The Radwaste Generators are  

concerned, however, about the potential development c o s t s  

associated with the  three proposed sike8. 1% fears  these 

development costs will be passed on to its members in the  form 

of user fees, In addition, i f  the siting process faces 

aubstantial apposition and delays, the generators  have warned 

that  some of i t a  members may have to reduce or suspend 

speratiaris OK attempt interim on-site stoatage, 

OF I'CLPORD (SITE A ) :  T h e  tlswan of Alford (pap. 20,000) i.s 

a picturesque community located in the  western half af the 

state. Akford is also home to Clearwater College, a small 

libasra3 ar t s  college which numbers among its graduates the 

incumbent governor. Relations between the college and the town 

are c 1 . o ~ ~ ~  and last year, several anti-nuclear faculty and 

student: groups cs-hosted a series of workshops on nuclear 

issues for the Alford community, Not surprisingly. All ford  does 

not see any reason why it s h o u l d  be farced to bear the LLW 

burden  fox the entire s t a t e .  

Alfsrd officials appear I:o have frequent coaatict with Lhe 

Governor. Town officials have also recent-ly sought state kelp 

in controlling pollution from upstream dischargers located in 

another s t a t e .  
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T OF BRX,T.MAN (SITE 3): The town of Bellman (pop. 10,000) 

is located roughly 65 miles from the nearest urban area, A 

predominantly rural farming community, Bellman usually votes 

Republican and voted against the Governor in the last 

election, Located in Bellman is a major research and teaching 

hospital associated with the State University. This hospital 

is a generator of low-level radioactive wastes which are 

currently disposed of out-of-state. 

Residents of the town are extremely worried about the risks 

of groundwater contamination from the LLW disposal because most 

of their irrigation water is pumped from wells. Pollution of 

several wells has already occurred due to seepage from the 

municipal landfill, and the Environmental Coalition is suing 

the town to take expensive measures to stop the pollution. 

Given all their problems, the citizens of Bellman cannot 

understand why their town should be forced to accept the 

state's LLW facility. 

T O W  OF CRPLNDON (SITE C): The town of Crandon (pop. 3 5 , 0 0 0 )  

is an old mill town roughly 30 miles from a major metropolitan 

area. Strongly Democratic when the mills employed large 

numbers of blue collar workers, Crandsn's political tendencies 

axe now much more difficult to predict. The old mills have 

long since closed, and Crandon is in the midst of a local 

recession. It is eager to promote development, but fears the 

presence of a LLW facility will seriously limit its ability to 

stimulate "attractive" development in the area. 

7 
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NEGOTIATION PROCESS 

Because it would prefer that the parties reach agreement on 

ithout its interferencer the Public Management 

Authority will participate only a s  the convenur of today's 

meeting. The Director of the PMA has asked a senior staff 

member to organize an.d observe today's meeting, 

Two  source^ o f  information are  available to a11 the 

parties. The first is an Environmental Impact Statement for 

all three sites prepared by the State's Department sf 

Environmental Quality. The secondl a critique of the State E I S  

by a prominent academic consultant to the Environmental 

Coalition (EC), challenges the  State's Environmental Impact 

Statement on several issues. Abstracts of the  two reports are 

attached. 

agreement cannot be reached today, the Governor ha 

pawered the P to select one of the three sites on its 

own. The PMA has announced that a site w i l l .  be selected 

within the next few months so that site development can 

proceed. No one knows which site the PMA will choose; thus ,  

there is no guarantee that the site will be chosen with 

lete sensitivit to the various concerns represented here 

today. 

ICs OF THE NEGOTIATION 

All s i x  parties have agreed to attend the meeting and are  

seated at the table. The PMA staff representative has opened 

the meeting and explained the procedures that the negotiating 

8 
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session will follow. Each party has an abstract of the State's 

Environmental Impact Statement and the EC's critique in hand, 

The discussions may proceed in any direction proposed by 

the parties. The only restriction is that, in the interests of 

promoting consensus, private caucuses or discussion away from 

the negotiating table cannot take place until 15 minutes into 

the negotiation. After this time, caucusing will be allowed. 

The PMA hopes that: an agreement can be reached, thus preventing 

a situation in which it would have to choose a site on its 

own. But, the PMA will accept an agreement only i f  at least 5 

oE the 6 parties will support it and only if the whost'' 

community agrees to accept the site. This LOCAL VETO P 

is granted by state statute, but remains effective only as 

long as these negotiations continue. The PMA would, of 

course, prefer an agreement supported by all 6 parties. 

The PMA will not participate in today's negotiations. 

However, the PMA staff representative will appear periodically 

to see how the negotiations are progressing. He or she will 

ea11 for a formal vote any time four or more parties are ready 

to submit a proposal for selection of a particular site (only 

Sites A, B, and C can be proposed), In the absence of a 

specific proposal, the PMA representation may periodically ask 

the parties to comment on each possible site. 

Voting is done by simultaneous hand-raising. T h e  votes 

will be taken on one proposed site at a time. If a proposal 

passes, t he  votes are binding; parties cannot renege on their 

promise of support. The parties are free, however! to explore 

""iprovements" in any agreement which either benefit the 

9 
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supporting parties or entice a non-supporting party to lend its 

support. If proposed improvements to an agreement are n o t  

unanimously supported by the parties to the or ig ina l .  agreement, 

t h e  original agreement stands. 

Negotiations must stop at t h e  end of the meeting. If a 

disposal site has not been agreed upon (i.em if no proposal. 

receives at least five votes), the PMA w i l l  begin its own 

decision-making PxoCeSS and Se lec t  a site soan t he rea f t e r ,  

(NOTE: If the negotiations fail, all prior commitments are off 

and the towns lose their ability to veto  a site in their awn 

cswmunities,) 



59 

APPENDIX 6 - TABULATED EVALUATION F 



60 

YOUR ROLE 
How could the General Instructions be made clearer? 

**a 

Hew could p u r  Confidential Role Instructions be mad 

- E 2  YOUR ROLE 
How could the General Instructions be made clearer? 

x w  

How could pur Conffdentiel Role Instructions be made clearer? 

+** 

ur role ~ $ s ~ g n ~ e ~ ~ ~  Clnf iliar or d i f f i c u l t  to play? 

Unfamiliar? - Yes - 3 
No - 6 

Difficult? - Yes - 3 
NO - a 

How would you r a t e  the r e s l i  of the simulations? 

P 4 very r e a l i s t i c  13 ~ ~ ~ w h ~ ~  realistic O not  at ra11 realistic 

estians f o r  increasing the realism sf the s imula t ion:  

ents and suggestions (use back side i f  needed): 
$7kk: - specific suggestions teere provided,  .some o f  which were 

incorporated i n t o  the next revision of the simulation 
(see Sect .  3 .1 ) .  
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-2 Boston Workshop, Dec 

EVULUAT1;OCI Fowl 

NAME 

- GAME 1 YOUR ROLE 

How could the Instructions or Role Descriptions be made clearer? 

Most participants thou he the instructions were clear. 
suggestrons were provded. 

Specific 

c id yoor assigned role match your current "real w ~ r l d ~  role? 

Yes - 4 

No - 14 
Somevhat - 4 

I GAME 2 YOUR WE 

How could the Instructions or Role Descriptions be made clearer? 

Most articipanfs thought the instructions were clear. Many participants 
wantd shorter instructions QP more time to read them. 

Did your assfgned role match pur  current "real world" role? 
Yes - 1 
No - 22 
Somewhat - 0 

OVERALL 

Did JOM find your role assignments unfamiliar or diff icult  to play? 

Unfamiliar? - Yes  - 3 
No - 14 Hard to Play? - i $ s  

f6 

What 

Hh a t  

aspects of the simulation did you find most unrealistic? 
Time pressure - 15 mentioqs 
Constra+nt an number of siting criteria - 2 mentions 
Constraints of pornt system 
Lack of concern for Ion!-tenn site liabklity 
Exaggerated influence o 

I 

w n e y  and other forms of compensation 

aspects were most realistic? 

P Roles and groups represented - 4 mentions 

Issues, especially handling of multiple issues - 3 mentions 
Change in options mid-etreaa during negotiations 
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ns' d i d  you learn f rm participating i n  the  s i m u l a t i o n ?  

rncnts and suggestions: 

''I thoroughly Enjoyed th i s ,  
leameti B l o t .  

I conaidao the: time apeat  well worth it .  1 



6 3  

B.3 Follow-up for Dry Run Participants, February 1985 

QUESTIOttNAIRE ON ?HE 
LLW FACILITY SIT ING SIMULATION - Please indica te  whether p u  agree or disagree r i t h  the  following statements by 

c i r c l i n g  the number (1 -7 )  which bes t  descr ibes  your posit ion.  

1. Negotiations work better i f  t he  parties involved don ' t  f ee l  mder  pressure to  2.3 reach a 

4 5 6 7 1 
d i sag ree  neutral agree s t rong ly  don't  
somewhat somewhat W,M know . a  I /  10 3 I I 

1 
s t rong ly  
d isagree  

2. Negotlations over siting c o n f l i c t s  will  probably bene f i t  a l l  or most of t he  
p a r t i e s  involved. 

7 ? 
strongl y don ' t  
agr- know 

HRC requi res  t h a t  LLN disposal facilities be located u) t h a t  future  populaticn 
growth and dcvelopaent wi l l  be w l 6 k e l y  to r e s u l t  in unacceptable exposure to 
the general publlc. 

9 I 

1 2 3 4 5 
5 tr ongl y d i sag ree  neut ra l  agree 

somewhat d i  $agree 
6 

m a t  
I 4 I 7 

3. 5.7 
1 2 3 4 5 6 7 ? 

strongl y d isagree  neutral agree s t rong ly  don ' t  
d l s w r e e  5- A t  somewhat 

4. If I were the governor o f  a state t h a t  w a s  required to  host Q LLW disposa l  
f a c i l i t y ,  I would d e f i n i t e l y  want to  have a nego t i a t i  
s i t i n g  and l i cens ing  procedures. 

agree know 

process in my s t a t e ' s  

4 7 4 I a I 

6.6 
1 2 3 4 5 7 7 

s t rong ly  d f sag ree  neut ra l  agree s t rongly  don ' t  
know 

5 T-7 suntwhat somewhat 
I 4 

5. Negotiations work b e t t e r  If al l  pa r t i e s  d i scuss  t h e i r  i n t e r e s t s  and reveal 4.9 t h e i r  actual bargaining pos i t ions .  

1 2 3 4 6 7 ? 
strong1 y don' t 

know 
s t rong ly  d isagree  neutral 
d isagree  somewhat 

3 6 7 "g" un& a t  
I I 5 

6. Ona of t h e  s i t i n g  cri teria established by t he  U.S. Nuclear Regulatory 
Catmission (NRC) i s  t h a t  a LLY disposal f a c i l i t y  s i t e  must be readily 
access ib le  t o  m a j o r  highways. 8 

6 7 7 
s t rongly  don ' t  
we kncw 

1 2 3 
strongl y 
d l s m r e e  somewhat somewhat 

2 I 3 3 3 5 I 4 7 
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S f u e ~ ,  but they arc unlikely t o  signlF i tent1y 

6 7 ? 
strongly d o n ' t  

a kno# 

6 7 'I 
strong1 y don' t  

argsea know 
I 

ut- true motion$. 

6 7 1 
strongly d o n ' t  

agree know 

6 7 ? 
strongly don't 

know Q 
s1te  1s for the s t a t e  car 
domain pwer and/or 

5 7 ? 
strongly d o n ' t  

6 7 ? 
*rengly don&% 

agree know 

Y l Q  Y 
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15. I n  s i t i n g  WQ l i  disposal f a c i l i t y ,  flu cw ' t  please everyone, 
an19 you sight 8s well mt 

1 2 4 . 5  6 7 ? 
u t r a l  agree s t rongly  don't 

of the proceduresr issues, and problems 

know 
I 3 agT 

associated d t h  s i t i n g  of a LLW disposal f i u i l i t y  now that I have been through 
the simulation. 

1 2 3 4 5 6 7 1 
st rongly  dfsaglree neutral  agr st rongly  don't 
d 1 sagrm sanewhat 

Pcustanees w u l d  I accept a comercia1 Lu1 dlsposal f K i l i t y  i n  my 

"9'k" know 
i? 

smerrhat 
3 10 a 

3 4 5 6 7 7 
st rongly  don ' t  
agree know 

neutral  agree 

I 2 
scmewhat 

- T e c h # e a l  - s i t i n g  c r i t e r i a  for ccmerc ia l  LLW disposal f a c i l i t i e s - a r e  s p e c i f i d  
in: ( c i r c l e  one) 

A) The Lou Level R i oac t i ve  Waste Po l i cy  A c t  o f  1980 
8) 10 CFW. 61 

0) nei ther  A n a  B 

Rank the following aspects of a siting package according t o  t h e i r  abil i ty  t o  
enhance the acceptabi l i ty  of a LLW disposal f a c i l i t y  i n  #ow cawnunity. 

C) both A and B 

Assi n rank: 8 - amst deairable; 1 - least desirable.) 

ltut economic canpansation t o  the c m u n i t y  
bA*k 

loca l  managanent panel with author i ty t o  monitor the f a c i l i t y  
local eanagenerrt panel k t h  pamr to monitor ond close the f a c i l i t y  
source-reduction prograr t o  1 i m i t  fu ture production o f  LLH 
raquirmtnt that  the f a c i l i t y  be relicensed every seven pars,  with an 

EIS preparc8 to docwent the decision each time 
7establ ishment o f  a t r u s t  fund to  be used fo r  any remedial =tion needed 

for the b ~ i l l t y  a waste acceptam@ c r i t e r i a  w o h i b i t i n g  disposal o f  the m r e  egntminated 
highn"-act lvI ty L L W  

1 establ1shrnmt o f  a crash progrm o f  applied research, development, & 
demonstration aimed toward s l ternat tve disposal technology fo r  your 
rcg ion ls tate I 
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o f  t h i s  quaskiomair  

the simulation 

me Return evaluat ion Sow to :  

P .  0. glax x 
Oak Ridge, m 37831 

Please Y&MPR before February 8. 
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B.4 Richmond Workshop, dune 18, 1985 

1. Were there specific facts, procedures, or techniques that you learned from 
the simul ation/workshop? 

Principles ,  mechanisms, s t ra tegy of negotiation - 9 m t i o n s  
Various forma of compensation - 3 mentions 
Influence of a l l i ances ,  p o l i t i c a l  considerations - 3 mentions 
N e e d  for compromise - 2 mentions 
Need to  involve all. i n t e r e s t  groups - 2 mentions 
Negotiators need p r i o r i t i e s ,  spec i f i c  i n s t ruc t ions  - 2 mentions 

"We were forced to  spec i f i c  s i t i n g  criteria rather  than i n t e l l e c t u a l  
analysis." 

2. What aspects of the simulation did you find m s t  valuable? Least 
valuable? 

Most Valuable 

Pract ice  with negotiation s k i l l s  - 6 mentions 
Role playing - 3 mentions 
In t e rac t ion  with other par t ic ipants  - 2 mentions 
Insights  i n to  perspectives of other i n t e r e s t  groups - 2 mentions 
Lessons i n  compromising - 2 mentions 
Expanded concept of compensation 

Least Valuable 

Post-session "process" discussions 
Individuals not addressing role  properly 
Negotiation of actual  dollar-romounts of compensation bogged down 

discussion of concept. 

3. Did p u  feel the  S i t i ng  Criteria session (AM) or the Site Selection session 
(PM) was more valuable to you? 

API (S i t i ng  C r i t e r i a )  - 12 

PH ( S i t e  Selection) - 7 

No preference - 7  
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4. Can you sugges t  ways t o  improve the s imulat ion or the wykshop f o rma t?  

Allow people mre t i m e  to prepare f o r  ralee  - 5 mentions 
A l l o w  participant8 ~ Q X C  creat iv i ty  t o  invent cr i t er ia ,  proposals 

Use r e d  role f i r a t ,  then do role reversal 
S e d  out inatructions in  advance 
Double-up on persons in role to  w o i d  mia-playing of  roles 
Two day workshop 
"'Give the group an opportunity to discuss aasumptisne/xaere scceptahlc 

e t c .  - 2 mentiona 
&?P@ PrePlE? r@VeK$%'2 2 mentions 

proposals af ter  simulation i s  finished 

5 .  Could the S i t l n g  Simulation be useful i n  your c u n i t y  or l o c a l  
s i  t u a t  ion7 

Yes - 16 re publ i c  education f i re t  as i t :  takes 

Ns - 3  too acsdemic, "war games'' 

well-infomed participants to play these T Q ~ ~ S . "  

Maybe - 6  

Ms opinion - 3 

6. Additional co 

"Enjoyed it" - 2 mentions 

"'Excellent workebop" 

''ne t i m e  schedule Blakee you work t o  get  something accmpliehed." 

"Iq= diecouragd t o  know 

"Public o f f  i c i a l s  could prof i l t  by thia experience .I1 

t a x  dallarca are eupposting such a progragln as 
the! development, 'refinement' , and ~ ~ ~ w ~ o ~ t i ~ ~  of thi5 game. 

Return Eva lua t ion  Farm to:  

Address ~ Dickinron Rsop 
Oak Ridge National Laboratory 
Rlalldlng 2001, 
P. 0. Max x 
Oak Ridge, TN 37831. 
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8.5 Follaw-up Evaluation for Bsst~n Workshop Participants, July 1985 

EVALUATION FORM 

LOU-LEVEL RADIOACTIVE WSTE SITIS  SIWUTION 

1. What s p e c i f i c  Pacts, procedures, or techniques d id  you l e a r n  from t h e  
si mu 1 a t  i on/works hop? 

Need to state your interestsfpriorities during negotiation 

Mediation skills 

Negotiation process 

Learning how to identify and wrk toward elements of an agreement 

2. What aspects o f  the simulation d id  you f i n d  most valuable? Least 
valuable? 

Moat valuable: role plcying T 2 mentions 
group discussion 

3. Was attending the simulation workshop a worthwhile use o f  your t i m e ?  

Yes - 5 
No - 1 
Somewhat - 1 



4.  I n  retrospect,  can you suggest ways t o  improve the s i m u l a t i o n  or t h e  
workshop fo rma t?  

Send out ins truc t ions  i n  advance - 2 mentions 

More t i m e  to absorb roles and r u l e e  

"More p u b l i c  involvement, but  1 d o  not know how" 

5. Could t h e  S i t i n g  S imu la t i on  be. useful i n  your c o r n u n i t y  or l o c a l  
s i t u a t - i  an? 

Yes - 2 
No - 3 

Somewhat/Probably - 2 

5. Addi t i onal camrlients? 

"Pleased &t:h program" 

"Appreciate the opportunity t o  attendls 

"Broad baaed publ ic  education is needed, ye t  the public  will not take 
s u f f i c i e n t  time 'ugtil they feel the  direct: impact. 
already too latE 

Questionnaire i s  being sent out too late- 2 mentions 

Most t i m e s  i t ' s  

Name I_^_L_ Return E v a l u a t i o n  Form t o :  

Address D i  c k i  nson Roop 
Oak R i  dge N a t i o n a l  Labora to ry  

P. 0. Rax x 
Oak Ridge ,  TN 37831 

m i d i n g  m o l ,  M.S. #2 

Z I P  
__..^.I. 

4 Check here i f  you want t o  rece ive  a copy of  the project f i n a l  report. 
reqires t B 
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B.6 MI1 Research Questionnaire for Boston Participants 

l a  

1. 

30 z 

7 a7 

I 

A .  

a 

I 

3. 

I- - *  

F. 

G. 

P.e ~ u r p o s e  of Ynis qGes5.onnaire i s  t o  f ind  out your react ions 
t o  the  game on low-level raduaste management t k a t  you played a t  
?ET in lkcernber, 
Flease be sure t o  con?lQte a l l  6 - m s .  
longer %!-an 15 minutes. 

?'he ques t ionnai re  is dividea into 6 parts, 
This should take 20 

1 will call t o  r e c o d  your responses t o  the questions. 
resTonses will be kept  s t r i c t a y  corf ident ia l .  
concerns, ?lease call ze, 'iendy ?undle, a t  617/926-2736 o r  
leave a riessa3e zt 61$/25?-2025. 

Your 
If you have any 

Park YOU. 

The follosrirtg statements r e l a t e  t o  negotiztion. 
o r  r91sa=qme with each s"atercent by checkir25 the appropriate space. 

Please i r d i c a t e  whether you zgree 

.. ,aS.ez? I e z t e r  a negotiatfon 1 t r y  t o  
taXe an o ~ n i n g  ?ositi.cn that is  men 
,=z:eer 5hzc what I h-ow I will 
s e t t l e  for. I I  I '  
h 
~ j r  ackzouledgfng the le;Siti,n;ic;r o f  ,ny 
~~VOL-S~PJ'S c3ncem.s OT prc'slens, I 
can E x a l l y  hel? us both do b e t t e r .  

I will a,gee t o  &Iscuss ray se t  of 
a l t e r n a t i v e s  proposed 5y ny adversaxy 
even i f  I arn not w i l l i . n g  t o  c o m L t  
t o  them. 

,- 
tlher! I s g e t  my xay it zezns t h a t  ny 
adversary has l o s t .  

E usua l l j  fin5 it advantageous t o  
conplete Gne part o f  a negotiation 
before c ; ~ i n g  on t o  the ne.*. 

ff I am cpposed t o  a pro-oosal 
su;uqgestcd by m y  zdverssrj ,  I 
a l s o s t  elrrays reveal the t r ~ e  
masons f o r  my o?position. 

34 0 
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I T .  3AD".-IASE SITX:rC cA:E 

The fo l lowing  statements relate t o  the ?adwaste Si t1-w %se you played a t  MXT 
i n  December. 
by checkir4 the appropriate spaceo 

Please indicate whether you a g z e  or d i s a p e  w i t h  each statement 

h ,  The nost mceossfil pleyers were 
those who invented opt ions that  
the o t h e r  players could acc3pt. 

8 ,  The ?Layers t h a t  had t he  greatest 
i n p c t  on the agresmetnt were 
those who did the j e s t  Job of 
escplainlrig t h e i r  c ~ n c e r n s .  

D, T1-e players most l i k e l y  to g e t  w h a t  
they ;ranted ~01x2 those who never 
deviated f r o m  the pos i t i ons  they 
s ta ted  i n i t i a l l y ,  

2, ,War cegotiatir3 exaer!!enee was 
the m s t  ?mpsr+ant factor in 
deteraim*,ia,cc iiha g o t  xhzt t h e y  
wanted, 

AGE22 

33 

24 

33 

7 

Ib 

9 

II 

5" 

7 

14 

I 

0 

1 1  

0 
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, 

The i o l lowl rq  c_uestlons concern the i n t e r a c t i o n s  withlx the small gmuy, of 
w=ch you xere part, for Games Cne and Tuo. Caae One icvolved c r i t e r i a  for 
the sc,-eeni.ng of sites. Cane Two involved the se l ec t ion  of an a c t z a l  
conLalur?i t y  si t e  . 

1. Indicate  the p a r t i e s  t h a t  doainated the negotiation session, 

- 4 Sovernor's 31ue Sibbon Advisory Co,nmittee 
Enviromental  Coal i t ion 
?ublic Fawernent Authority 

Check no mare than 3 .  

1 1  Assoc1st:on of .Wwaste Generators 
(G  Green ;rave 

9 Federated Inciian T r i t a l  Council 

.. 
10 Sta t e  XssociatLon of Yunici-al and County S o v e m ~ e n t s  

2. I r d i c a t e  the Farties t h z t  had the l e a s t  i,aFct on the outccne. :heck no nore t .hn 7. 

60 Covenor 's  Elue Xbbon Advisory Comlnittee - 3 Znvironnental Coal i t ion 
5 Public Yanqement Autnority 
)3 Association of  .?(adwaste Generators 
A Green Xave 

13 Federated fruiiar, T r i t a l  Council 
2 Sta t e  Association of Lknic ipa l  and County Gcverrxien5s 

3. Indicate acy  grour, player  whose behavior was inconsis tent  with kehavkor ycu vw~l:! 
e - q e c t  f r o m  a 7erson I n  tAi t  --ole i n  real l i fe .  

._t Governorq s 3lue .X>bon Xdvisorj Connittee 
1_1_ 4 3nviron3ental Cozl i t ion 

-10 Association o f  Wak' te  Generators 
j Public Yanagment Autho r i t y  

lo Green Tave 

I I Federated Indian hrikl ,Council 
0 Sta t e  Associztfon of  ?fufup,icisl and County Cove-%Tents 

For any t h a t  you have checked, ?lease e q l a i n r  

4. Indicate  any g o u p  player nhose behavior was c o x i s t e n t  s r i th  'cehavlor you would 
e q e c t  from a person ir? that role  I n  r e a l  l i f e .  

IZ Governor's 51ue Ribbon Advfsorj  Committee 
14- Envirormen+dl Coal i t ion 
pI Rinlic I"ar;LSenent AuthorLty 
1 I Association or' Tadwaste Genexators 
14 Cmen :*lave 

7 FedeF-ted Irdiar. 'kY3al  Council 
8 S t a t e  Xssociztion of ,"turicipJ and. County Covernients  

For an;r t h a t  you i-ave checked, please e q l a i n i  
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3. 1ndica:te any group p laye r  srhose beksvior iias inconsistent w i t h  bekaviar you wo:nld 
e x p e t  from FA person in t.kt role i:: mal. l i f e .  

SO veerrao r 
--~%-- 
-5 2 r v i r o  rse ntaX 2 ca l l  ti o n 
b Association of Fhdwaste Generators 
A T o m  of Alfon! 
6 Town of 3elLnan 
h Town of Cwnrion 

? o r  hnjr t k a t  you h a w  checked, please e x p l a h :  
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3. Cane Two (continued) 

5.  .%nk i n  order of inportance the ?actors  that best  e q l a i n  the outcone o f  your 
group's negotiation, 

5 P a r t i e s  were skillf'ul and experienced negot ia tors  
1 Design arid s t r u c t u E  of  the game control led the outcome - 4 Persona l i t i e s  of t h s  people involved I n  the pame 
d. The fact t h a t  i t  was a game and not a real negotiation 
3 Abi l i t y  t o  t a l k  1.nfor.mlly anor&st parties 

Please number the choices 1, tfirougi: 6. 

b Other (please specify) :  

IV e ?4.3TISI?ATIO3 

The follo:ri.ng quest icns  seek t o  e s t a b l i s h  why YOU p r t i c i p t e d  I n  the ganirg sessionss  

A.  Indicate nhich of t h e  T o l l o w i q  e q l a i n s  your i n t e r e s t s  i n  a t tending the 5ami.w 
s e s s i o ~ s .  Check a31 t.kt a?ply, 

-- 14 Learn about  gaming 
,&l Learn how neqotiation can be used t o  he lp  solve d i spu te s  
12.- Yake pmfessiocal cmLacts and a e e t  o the r s  i n  tke field 
R Learn about low-level d w a s t e  Issues 
17 L e z ~  abogt the i n t e r e s t s  a.ui opinions of  o the r s  i n  the f i e l d  
I I Ctl ier (;lease specipj)  : 

3.  I n a t a t e  which of the folloxing r e f l e c t s  what you h o p d  to accomplish by playing. 
Check a l l  that apply. 

(5 Behave l i k e  I rocld i n  a real negotiation and see the results 
IS Understand the i n t e r e s t s  ard. ogin lons  o f  others, kear  why they believe as they do 

Test wJt d i f f e r e n t  behaviors from those I woi.11C trnicz1I-y assme i n  a cegot ia t ion 
-a Learn about cegot ia t ion 

Reach a n  a p e e n e n t  a t  any cos t  I 
1 1  3each an  agreement t b a t  I coul3 sdpport In real l i f e  
.C; Yake a statement about my beliefs on the Issues 
9 Other (please s p c i f y ) :  
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