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I INTRODUCTION I I, 

+ An important step in the construction of a system designed. 

to assess the biomedical and environmental effects of energy 

production and consumption, past, present, and future, is the 

assemhlg and validation of comprehensive and appropriately - 

disaggregated data banks. Toward this end, considerable interest 

has appeared, within the past several years, in the development 

of technical, environmental, socio-economic, and health effects 

data banks related to the production and utilization of energy. 

Many of these data banks have been disaggregated to the county 

level. A recent contribution to such an effort, given in 

Reference 1, is the MEDABA data bank, an information file on 

health statistics grouped at the county level as well as about 

selected population density classes. Another recent contribution, 

discussed in Reference 2, is the COENBU data bank, a county-level 

atlas of U.S. energy supply and utilization activities. This 

atlas includes quantities such as fuel-specific energy production 

and consumption totals by county, as well as total air emissions 

that are generated by such energy- activities, for the year 1972:. 

Since it is designed around a recent past year, the atlas develops 

a description of the near-current effects of energy activities. 

The data sets that serve as bases for these works represent , 

significant efforts towards the county-level approach to data 

disaggregation. 

Up to the present, no attempt has been made to produce a 

comprehensive data bank containing specific sitings of future energy 

resources and supply process facilities. As a contribution 



toward t h e  a n a l y s i s  and evaluat ion of  t h e  biomedical  and 

environmental  e f f e c t s  of f u t u r e  energy s'ystems, a county-level  

d a t a  bank of  f u t u r e  U.S. energy supply f a c i l i t i e s  has  been 

developed and i s  p r e s e n t e d  i n  t h i s  pape r .  This  d a t a  f i l e  a t t e m p t s  

t o  f u l f i l l '  a  .requirement f o r  a ' c o u n t y - l e v e l  i n fo rma t ion  source .  

u s e f u l  i n  t h e  d i s a g g r e g a t i o n  of f u t u r e  energy supply and 

u t i l i z a t i o n  p r o j e c t i o n s ,  and t h e  g e n e r a t i o n  of  c l o s e r  l i n k s '  

between energy r e s o u r c e s ,  . t h e i r  development and use ,  and a 

comprehensive s e t  of  t h e  e f f e c t s  o f  energy consumption. The 

d e t a i l s  o f  p roduc t ion  and end use  p a t t e r n s  throughout  t h e  energy 

system can be s t u d i e d  u s i n g  an energy p r o c e s s - l e v e l  model such 

as ESNS, d i s c u s s e d  i n  Reference 3,  and t h e  r e s u l t i n g  e f f e c t s  

ana lyzed  u s i n g  a combination of  me teo ro log ica l  models, COENBU, 

and MEDABA. However, i n  o r d e r  t o  l i n k  t h e s e  c a p a b i l i t i e s  t o g e t h e r ,  

t h e r e  e x i s t s  a  need f o r  a geograph ica l ly  d i saggrega ted  f . i l e  of 

f u t u r e  resources '  and f a c i l i t i e s  s i t e s  a p p l i c a b l e  t o  t h e  e v a l u a t i o n  

of  t h e  e f f e c t s  of  f u t u r e  energy. s c e n a r i o s .  

A d a t a  f i l c  format  was developed,  s t a r t i n g  fmm t h e  i n f u ~ ~ n ~ a l l u ~ ~  

a v a i l a b l e  i n  t h e  l i t e r a t u r e ,  f o r  each s p e c i f i c  f a c i l i t y .  The 

primary sources  of  in fo rma t ion  were References 4 and '5 ,  which  

c o n t a i n  ,an inven to ry  o f  f u t u r e  U:S.. energy f a c i l i t y  s i t e s  ou t  

t o  t h e  ye'ar 1985, compiled as.  of May 1976, a l though  o t h e r .  

i n fo rma t ion  sour.ces ( s e e  Reference 6 )  were a l s o  u t i l i z e d .  The 

d a t a  bank w i l l  be  c o n t i n u a l l y  updated t o  r e f l e c t  t h e  most r e c e n t  

in fo rma t ion  ga the red  from t h e  l i t e r a t u r e ,  and many changes have 



a l r e a d y  been made us ing  s u c h  in fo rma t ion .  The f i l e  format  

.: c o n t a i n s  s u c h  i t e m s . a s  f u e l  t y p e ,  p rocess  t y p e ,  yea r  of planned 

a v a i l a b i l i t y ,  p roduc t ion  capac ' i ty ,  employment', and t h e  s t a t e  

and county l o c a t i o n  f o r  e a c h  f a c i l i t y .  The formats  were 'p lanned 

t o  permit  expansion of t h e  f a c i l i t i e s  f i1es"as . -new and/or r e v i s e d  

in fo rma t ion  becomes a v a i l a b l e .  Also,  i nc luded  , in  t h e  f i l e  format  

f o r  each. f a c i l i t y  i s  a n u m b e r e d . l i s t i n g  of t h e  d a t a  sources ' . -  The 

a c t u a l  l i s t  of d a t a  sources  i s  kept  e x t e r n a l  t o  t h e  d a t a  bank. . 

,Several a p p l i c a t i o n s  programs have a l s o  been developed arld 

u t i l i z e d  f o r  e x t r a c t i o n  and a n a l y s e s  of  p o r t i o n s  of  t h e  d a t a  f i l e .  

Tables  appear  i n  a  s e p a r a t e  s e c t i o n  a t  t h e  end of  t h i s  r e p o r t .  

I T  ORGANIZATION OF THE DATA BANK 

The key e lements  i n  t h e  o r g a n i z a t i o n  of  t h e  d a t a  bank a r e  

t h e  energy f a c i l i t i e s  and t h e  county i n  which a  p a r t i c u l a r  

f a c i l i t y  i s  t o  be l o c a t e d .  The 'energy  f a c i l i t y  i s  c l a s s i f i e d  

accord ing  t o  ( a )  s p e c i f i c  f u e l  t y p e ,  ( b )  a c t i v i t y  t y p e  ( e . g .  

e x t r a c t i o n ) ' ,  and ( c )  a process- type where a p p l i c a b l e ,  such as 

s l u r r y  p i p e l i n e  f o r  t h e  d i s t r i b u t i o n  of c o a l .  A c h a r t  

showing t h i s  f a c i l i t i e s  c l a s s i f i c a t i o n  system i s  p r e s e n t e d  i n  

Table 1. Ar.l;angcd venqt ica l ly  a long  t h e  left s i d e  nf t h e  c h a r t  a r e  

t h e  f u e l  t y p e s  (wi th  the excep t ion  o f  r a i l r o a d s )  and a long  t h e  

upper p o r t i o n  of t h e  page a r e  t h e  a c t i v i t i e s  prese 'nt  i n  a l l  t h e  

f u e l  supply c y c l e s .  A mark i n  t h e  a c t i v i t y  column s p e c i f i e s  t h a t  

p a r t i c u l a r  f u e l - a c t i v i t y  combination a r e  a v a i l a b l e  i n  t h e  d a t a  bank. 



When a f a c i - l i t y  - i s  p r e s e n t  i n  a  - p a r t i c u l a r  :county,  an 

i d e n t i f i c a t i o n  c a r d  i s  r e q u i r e d  i n  t h e  d a t a  bank. The format of L 

t h e  i d e n t i f i c a t i o n  c a r d  i s  shown i n  F igure  1. Eight  s p e c i f i c  , 

f i e l d s  of ,  i n fo rma t ion  appear  on th.e ca rd . .  A sequence number i s  
. . 

a s s i g n e d ,  f o r  purposes  of i n t e r n a l  management, . in .Columns 1-6.- - .  

The n e x t . t w o  columns, 7-8, a r e  l e f t  blank and a r e  t o  be used t o  

i n d i c a t e  . e i t h e r  m o d i f i c a t i o n s  :to a p a r t i c u l a r  r e c o r d  o r  t.he c n t r y  

nf '  a new record . .  . . Column 3 c a i ~ t a i i i s  a. c a r d  type  I d e n t i f i e r ,  which 

i s  set; I;q 1 . fo r  an i d e n t i f i c a t i o n  card., , C o l u l ~ ~ r ~ s  (10,l.J 1, (12 , ~ 3 ) ,  

and (14,151 c o n t a i n  a  f u e l .  t y p e  code,  an a c t i v i t y - t y p e  code,.anCi 

a process- type.  code, r e s p e c t i v e l y ,  t h a t  a r e  ass igned .  t o  , t h e .  . 

p a r t i c u l a r  f a c i l i t y  p r e s e n t  w i t h i n  t h e  county.  . . The . l a s t  . two f i e l d s ,  
. . 

Columns (16 ,17)  and (18-20) c o n t a i n  t h e  s t a t e  and county codes that. 
. . 

s p e c i f y  t h e  geograph ica l  l o c a t i o n  of  t h e  f a c i l i t y . ,  The d a t a  
. . .  , - 

. .  . . . 

d e s c r i p t i o n s  and da ta ,  formats  appea r ing  on t h e  i d e n t i f i c a t i o n  ca rd  
. . 

are summarized i n  Table 2. ' 

. , , .. 

Following t h e  i d e n t i f i c a t i o n  c a r d  t h a t  l o c a t e s  a particular 

f a c i l i t y  t y p e ,  t h e  f a c i l i t y  c a r d s  appea r .  S ince  t h e  formats  of  
. . .... . . . ,  ,' . 

t h e  f a c i l i t y  c a r d s  d i f f e r  f o r  each p a r t i c u l a r  f a c i l i t y ,  t h e  s p e d i f i c  
. . 

formats  a r e  p resen ted  i n  t h e  fo l lowing  s e c t i o n ,  a long wi th  complete 

d e s c r i , p t i o n s  of each  f a c i l i t y  c a r d ,  i . e . ,  t h e  c o n t e n t s  of  t h e  d a t a  
. . ' ,  . 

bank. This  s e c t i o n  concludes w i t h  a  g e n e r a l  d i s c u s s i o n  of  t h e  

o r g a n i z a t i o n  o f  t h e  f a c i l i t i e s  c a r d s .  



F a c i 1 f t i . e ~  i n  t h e  d a t a  bank a r e  c l a s s i , f i e d  i n t o  t h r e e  t y p e s  

P (_a) new, (h) ' c u r r e n t l y  o .pera t ing  and (c ). expansi.ons to,..  c u r r e n t l y  

o p e r a t i n g .  A l l  f a c i l i t i e s  c a r d s  c o n t a i n  t h e  same. in fo rma t ion  i n -  

Columns 1-9 a s  t h e  f d e n t i f i c a t i o n  c a r d .  ' F o r  a f a c i l i t y  c a r d ,  t h e  

card  type  i s '  s e t  equa l  t o  2 .  . The n e x t  e n t r y  i s  always . a  y e a r ,  - 

f u t u r e  o r  c u r r e n t ,  depending upon whether o r  no t  t h e  f a c i l i t y  i s  

e i t h e r  (a) brand new o r  a f u t u r e  expansion of e x i s t i n g . c a p a c i t y .  

o r  (b) an e n t r y  r e p r e s e n t i n g  t h e  e x i s t i n g  c a p a c i t y  i t s e l f .  A l l  

c u r r e n t l y  a c t i v e  f a c i l i . t i e s ,  wheli i nc luded ,  a r e  g iven  f o r  a  base  ' 

yea r ,  u s u a l l y  1974 o r  1975. When i t  i s  kletermined t h a t  a  planned 

f a c i l i t y  h a s ' b e e n  c a n c e l l e d ,  t h e  number 9999 appears  i n  p l a c e  of 

t h e  year  e n t r y .  

Following t h e  yea r  e n t r y  on each  f a c i l i t y  c a r d ' a r e  e n t r i e s  

t h a t  g i v e  p rocess  d e s c r i p t i o n s  where e i t h e r  a p p l i c a b l e  o r  r e q u i r e d ,  

p rocess  c a p a c i t i e s ,  l e v e l s  o f '  o p e r a t i n g '  employment, s t a t e  and 

c o u n t i e s  of d e s t i n a t i o n  f o r .  p i p e l i n e s ,  and o t h e r .  informati.on: A-lso 

inc luded i s  a  c e r t a i n t y  c o d e , r e f l e c t i n g  a judgment a p p l i e d  t o  t h e  

l e v e l  of development of t h e  p r o j e c t  and an  assessment  of  p o t e n t i a l  

f u t u r e  u n c e r t a i n t i e s  r e g a r d i n g  i t s  i n i t i a t i o n  and/or complet ion.  

The specifics of  the*cnde and the  formats  of t h e  s p e c i f i c  f a c i l i t i e s  

a r e  'given i n  t h e  next  s e c t i o n .  

11'1 'CONTENTS OF THE DATA BANK 

A complete l t s t  of  t h e  f u t u r e  energy supply p r o j e c t s  appea r ing  

i n  t h e  d a t a . b a n k  is.. g iven  i n  Table 3 .  To t h e  r i g h t  of  each p r o j e c t  

a r e  t h e  ass.igned f a c i l i t y :  codes., by f u e l  t ype  and by a c t i v i t y  t y p e ,  

t h a t  appear  on t h e  i d e n t i f i c a t i o n  c a r d s .  When more t h a n  one f u e l  

t ype  o r  a c t i v i t y  i s  involved  i n  t h e  p r o j e c t  c l a s s i f i c a t i o n ,  i t . i s  



s o  i n d i c a t e d .  Table  3 a l s o  contaLns t h e  a c t i v i t y  codes 

cor responding  t o  t h e  a c t i v i t y  headings  that a r e  shown i n  Table 1 I 

f o r  t h e  g e n e r a l  f a c i l i t i e s  c l a s s i f i c a t i o n  system. 

Summarized i'n Tables  4 through 21 a r e  t h e  d a t a  d e s c r i p t i o n s  

and d a t a  f o r m a t s  a p p e a ~ i n g  on t h e  f a c i l i t y  c a r d s .  S ince  each 

f a c i l i t y  r e q u i r e s  a unique s e t  o f  in fo rma t ion ,  each ca rd  i s  

d i s c u s s e d  separately. 

'l'able 4 c o n t a i n s  t h e  in fo rma t ion  provided f o r  f u t u r e  c o a l  

mine f a c i l i t i e s .  The mine t y p e ,  s t r i p  o r  underground, i s  g iven ,  

a long  w i t h  t h e  planned p roduc t ion .  Employment ( o p e r a t i n g  o n l y )  i s  

g iven ,  a long w i t h  a n  a n a l y s i s  of t h e  c o a l .  The a n a l y s i s  i n c l u d e s  

mois tu re  c o n t e n t ,  a s h  c o n t e n t ,  s u l f u r  c o n t e n t  (low and h igh  o r  

average  f o r  e a c h  f a c i l i t y )  and average  h e a t  con ten t  i n  Btu / lb .  

D e s c r i p t i o n s  and formats  f o r  f u t u r e  c o a l  convers ion  f a c i l i t i e s  

a r e  g iven  i n  Table 5 ,  A process  d e s c r i p t i o n  i s  inc luded ,  a long  

w i t h  a p rocess  code f o r  r e t r i v a l  prugoses .  The planned p roduc t ive  

c a p a c i t y  i s  g iven ,  and t h e  u n i t s  of c a p a c i t y  f o r  each  p r o c e s s ,  

a long  w i t h  t h e  code t y p e ,  a r e  i n d i c a t e d  a s  a f o o t n o t e  t o  Table 5.  

Table 6 c o n t a i n s  t h e  f a c i l i t y  d a t a  f o r  f u t u r e  c o a l  s l u r r y  

p i p e l i n e s .  Given a r e  t h e  annual  c a p a c i t y ,  planned l e n g t h ,  p i p e  

d iamete r ,  and water  r equ i remen t s .  A d e s c r i p t i o n  i s  a l s o  inc luded  

f o r  t h e  source  o f  t h e  wa te r .  

Data f o r  f u t u r e  planned o i l  r e f i n e r i e s  i s  p resen ted  i n  

Table 7 .  The a n t i c i p a t e d  throughput  volume i s  g iven ,  f o r  e i t h e r  

new r e f i n e r i e s  o r  a d d i t i o n s  t o  c u r r e n t  r e f i n e r i e s  t h a t  w i l l  boos t  

thi3 c a p a c i t y .  



Summarized i n  Table 8 i s  d a t a  f o r  new o i l  and gas p i p e l i n e s .  

t The s t a t e  and county codes of  d e s t i n a t i o n  a r e  g iven ,  a long  w i t h  

t h e  planned l e n g t h  and p i p e l i n e  d iamete r .  A code i s  g iven  t o  denote  

an i n t e r s t a t e  o r  I n t r a s t a t e  a d d i t i o n .  

Table 9 c o n t a i n s  d a t a  on new n a t u r a l  gas  p rocess ing  f a c i l i t i e s .  

The planned throughput  i n  thousands o f  cubic  f e e t  p e r  day a r e  

i n d i c a t e d .  

Na tu ra l  gas  s t o r a g e  f a c i l i t i e s  a r e  d e s c r i b e d  i n  Table 1 0 .  

Inc luded i n  t h e  d a t a  a r e  a  d e s c r i p t i o n  of  t h e  f a c i l i t y  t y p e ,  t h e  

c a p a c i t y ,  t h e  u n i t s  of c a p a c i t y ,  and t h e  peak l o a d  d e l i v e r a b i l i t y .  

Planned uranium mines a r e  d e s c r i b e d  i n  Table 11. A code i s  

g iven  f o r  t h e  mine type ,  and a  p roduc t ive  c a p a c i t y  i s  i n d i c a t e d .  

Table 1 2  g i v e s  in fo rma t ion  on f u t u r e  uranium m i l l s .  The p rocess  

type  i s  d e s c r i b e d ,  and t h e  planned p roduc t ive  c a p a c i t y  i s  g iven .  

Fu tu re  uranium enrichment f a c i l i t i e s  a r e  d e s c r i b e d  i n  Table 13 .  

A p r o c e s s  type  i s  p resen ted ,  and t h e  planned c a p a c i t y  i s  g iven .  

Table 14 c o n t a i n s  t h e  d a t a  d e s c r i p t i o n s  f o r  f u t u r e  e l e c t r i c  

power p l a n t s .  The planned f u e l  t ype  i s  g iven  as a  code,  a s  w e l l  

a s  t h e  amount of f u e l  use  i n  t o n s  f o r  a c o a l - f i r e d  p l a n t .  The 

i n s t a l l e d  r.papci,ty of t he  planned power p l a n t  i s  a l s o  g iven .  

P o t e n t i a l  geothermal f a c i l i t i e s  a r e  d e s c r i b e d  i n  Table 1 5 .  

The c a p a c i t y  of  t h e  f a c i l i t y  i s  i n d i c a t e d  i n  d i f f e r e n t  u n i t s ,  

depending on whether t h e  f a c i l i t y  i s  planned as a source  of  

e l e c t r i c i t y  o r  d i r e c t  h e a t .  

S o l a r  energy f a c i l i t i e s  a r e  d e s c r i b e d  i n  Table 16 ,  w i th  t h e  

c a p a c i t y  g iven  i n  MWe f o r  e l e c t r i c  power p l a n t s .  



Tab1.e , 1 7  l i s t s  t h e  d a t a  e.1.emen.t s.. . included. " f o r  waste.-.to- f .uel  

convers ion  f a c i 1 i t i . e ~ .  The p l a n t .  and .f.e.edst.o.ck ty.pe a r e  g iven ,  

a l o n g  w i t h  t h e  planned c a p a c i t y  and t h e  u n i t s  of' c a p a c i t y .  

Table  18  d e s c r i b e s  f u t u r e  o i l  s h a l e  p r o j e c t .  d a t a .  A mine 

type  i s  gi.ven a s  a code t o  denote  whether t h e  e x t r a c t i o n  i s . s t r i p ,  

underground, o r  i n - s i t u .  The planned c a p a c i t y  i s  g iven  i n  1 0  3 

b a r r e l s  p e r  day.  

F u t u r e  t a r  sands p r o j e c t s  a r e  d e s c r i b e d  by t h e  d a t a  elements  

appea r ing  i n  Table 19 .  The p rocess  t y p e  i s  d e s c r i b e d ,  and t h e  

planned c a p a c i t y  i s Indica t .ed .  

Table 20 g i v e s  d a t a  elements  f o r  f u t u r e  r a i l r o a d  c o n s t r u c t i o n  

planned f o r  t h e  t r a n s p o r t a t i o n  and d i s t r i b u t i o n  of f u e l s .  . A s t a t e  

and county o f  d e s t - i n a t i o n  i s  g i v e n ,  w i t h  t h e  i d e n t i f i c a t . i o n : . c a r d  

c o n t a i n i n g  t h e  s t a t e  and county o f  o r i g i n .  'The . l eng th  of  t h e  '.. 

proposed l ime  i s  g iven ,  and a  t y p e  ( s p u r  o r  m a i n l i n e ) ' . i s  d e s c r i b e d .  

F u t u r e  t e r m i n a l  f a c i l i t i e s  d a t a  elements  a r e  given, i n  Table 2 1 .  

The f a c i l i t y  t y p e  i s  d e s c r i b e d ,  and a  code f o r  t h e  f u e l . t y p e  t o  be 

handled i s  given. The c a p a c i t y  and the ~ . ~ . n i k o  o f  c a p a c i t y  arc uluu 

s p e c i f i e d .  

The formats  f o r  t h e  f u t u r e  energy f a c i l i t i e s  con ta ined  i n  

'l 'ables 4-21 can be r e a d i l y  adapted  t o  i n c l u d e  c u r r e n t  o p e r a t i n g  

f a c i l i t . i e s .  Tn a few s p e c i a l  c a s e s  where a  f a c i l i t y  repre 'sented an 

expans ion  t o  e x i s t i n g  c a p a c i t y ,  b o t h - t h e . . c u r r e n t  f a c i l i t y  and i t s  

expans ion  where added t o  t h e  d a t a  bank on s e p a r a t e  r e c o r d s .  However, 

s u c h i n f o r m a t i o n . i s  no t  ' in tended t o  be e x h a u s t i v e .  It i s  in t ended  

i n  t h e  f u t u r e  t o  update  t h e  d a t a . b a n k  w i t h  such an exhaus t ive  l i s t .  



Locations for such current facilities as oil refineries, coal 

I preparation plants, natural gas pro.cessing.plants, of'fshore.oi1 . ,  . 

platforms, coke ovens, petrochemical plants, cement factories,. 

copper smelters, etc., can be codified and included in the data 

bank for purposes of retrieval and uti.lization in analyses of 

the consequences of energy production ,and.consumption. 

IV APPLICATIONS TO BIOMEDICAL AND ENVIRONMENTAL ASSESSMENT 

In this aection, a system that has been' developed 
. . 

incorporating the data bank of future energy supply facilities. . 

for the analysis of the biomedical andenvironmental 'consequences 

of energy production and consumption will be presented. 

The development and utilization of a'data bank and its 

associated models must account for the nature of the applications 

to be addressed when a level of disaggregation is chosen for the. 

data. As an example, .the ESNS model (see References 3), which 

i s a  demand-driven energy process model, is di~a~~re,~ated by process 

and fuel type. The energy process is the lowest significant l'evel' 

of disaggregation associated with this model. At this .level, ESNS 

generates, along'with other results, resources consumed in any' 

year of interest alurlg w i t h  a compyehkn3ivc oct of air and 

water emiss.ions, from both fossil and radiological sources, for all 

current and a complete set of new technology processes; However, 

the model does not assign the emissions in space, i.e.,-it is 

assumed that resources., eml.ssions and end uses are spatially 



independent, and intergeographical transfers of energy, 

pollutants, and other environmental damages are not available. 

This limitation to ESNS has been recognized and will be corrected 

by regionalization. 

The problem of adding a geographical dimension to ESNS can 

be solved by either (a) running the model as a U.S. national model 

and then disaggregating the resulting outputs to the lowest level 

of significance required for the particular application, or 

(b) running the model for each of a complete set of predetermined 

geographical areas of interest (such as AQCR, Census). Solution ( b )  

is only partial, since the different.regions are fixed, yielding 

specific levels of accuracy. For such predetermined regions, it is 

not possible to assign the effects of energy production and 

consumption in space with the accuracy required for a clear 

preception of the "communities" receiving the impacts. Solution 

(a) implies that after the national model is run, a secondary file 

of information is needed to allocate in space the resources required 

and the residuals produced by any ESNS model run. With the county 

as the chosen level of spatial disaggregation, the secondary file 

must have the capability to provide information at any level o f  

aggregation at or above the county level. One of the components 

of this secondary file is the county-level facilities sites data 

bank previously~discussed.. 



T b  .outp:uts of  t h e  c u r r e n t  'ESNS mo.dels can be ex.pres.s.e-d as 

I a s e t  of'  mat r ices .  R n ( l ,  J) , where 

Rn i s  t h e  r e s i d u a l  of t h e  nth type  

I: is th.e process- type index  
. , 

J is t h e  , fue l - type  index  

The geographic di.menskon i s  1ncorporate .d i n t o .  t h e  ES'NS o u t p u t s  
, . 

by d e f i n t n g  t h e  r e s ' i d u a l s  s e t s  Rn (IT,J,K), where Rn , I, J a r e  as 

above, bu t  K r e p r e s e n t s  t h e  s p a t i a l  v a r i a b l e ,  h e r e  assumed t o  

be t h e  county.  Although t h e  county i s  g e n e r a l l y  t h e  l o g i c a l  choice  

of s p a t i a l  v a r i a b l e  when an a l l o c a t i o n  of  t h e  consequences o f  

energy p roduc t ion  and consumption t o  communities i s  r e q u i r e d ,  i t  

i s  not  t h e  s o l e  u n i t  of  i n t e r e s t .  For example, l e t  Rn be 

p a r t i c u l a t e  m a t t e r  from p r i v a t e  au tomobi les .  The county would be 

t h e  choice  f o r  t h e  l e v e l  o f  s i g n i f i c a n c e  f o r  t h i s  e f f e c t ,  i . e . ,  

i t  i s  u n l i k e l y  th .a t  such emissions would f i n d  r e c e p t o r s  i n  c o u n t i e s  

o t h e r  t h a n  t h o s e  i n  which they  were gene ra ted .  But., i f  Rn i s  

t h e  s u l f u r  d i o x i d e  emiss ion  from a c o a l - f i r e d  power p l a n t ,  long- 

range t r a n s p o r t  and ch.emica1 t r a n s f o ~ m a t i o n s  i n v o l v i n g  SO2 would 
. . 

be t aken  i n t o  account  i n  a judgmental apprbach t o  , a  l e v e l  ass ignment .  

Pina. l . ly ,  i f  Rn, i s  t h e  primary f u e l  l o s s  from a PWR n u c l e a r  p l a n t ,  

t h e  l e v e l  assignment  would be a r b i t r a r y  s i n c e  t h e  va lue  would b e ,  

n e a r l y  i n d e n t i c a l  f o r  a l l  PWR n u c l e a r  p l a n t s  i n  t h e  U.S. A 

numerical  s c a l e  f o r  such  geograph ica l  l e v e l s  of s i g n i f i c a n c e  w i l l  

be proposed f o r  assi.gnment t o  t h e  p rocess - l eve l  r e s i d u a l s  gene ra ted  

by t h e  ESNS model. . * 



Assignment o f  s p e c i f i c  geograph ica l  l e v e l s  of s i g n i f i c a n c e  

f o r  t h e  p rocess - l eve l  r e s i d u a l s  requ.ires among o t h e r s  t h e  fo l lowing  # 

c o n s i d e r a t i o n s  ( a )  an a p p r a i s a l  o f  t h e  c u r r e n t  unders tanding  of  t h e  

geographic range  of  e f f e c t ,  i f  any, o f  t h e  r e s i d u a l s .  ' Problems 

of  d a t a  q u a l i t y  and a v a i l a b i l i t y  can be handled by c a r e f u l l y  

n o t i n g  i n  t h e  c l a s s i f i c a t i o n  assignments  bo th  t h e  a c t u a l  and 

require.d l e v e l s  o f  a v a t l a b i l ' i t y .  . A s  an  example, cons ide r  a  1985 

E S N ~ '  s c e r i a ~ ~ l o  whf ch g e n e r a t e s  a g tven  requirement  f o r  e l e c t r i c i t y  

froin c o a l .  ' The f a c i l i t i e s  f i l e ' .  w i . 1 2  p rovide  t h e  s i t e s  f o r  a l l  
. . 

c o a l - f i r e d .  e l e c t r i c  p Q w e r  p l a n t s  planned t o  bc o n l i n e  i n  t h e  yeay..".;.' , -: 
. . .  . . . . 

Once t h e  s i t e s  a r e  provided ,  t h e  source  o f  t h e  c o a l  i s ;de termine ,d  . . . . '  
' ",, 

. .. 
The method o f  determina. t ion might be simply c-losest r e s o u r c e  . . 

proximi ty  t o : t h e  power p l a n t , . . a l t h o u g h  more complex methods 

i n v o l v i n g  s e v e r a l  v a r i a b l e s  w i l l  be formula ted  and adapted .  Once 

t h e  s i t e  o f  t h e  r e s o u r c e  base  f o r  t h e  power p l a n t  i s  l o c a t e d ,  

an ini 'orrnation f i l e  i s  searched  t h a t  c o n t a i n s  a l l  t h e  c o a l  

c h a r a c t e r i s t i c s  a v a i l a b l e  f o r  t h e  p a r t i c u l a r  s i t e .  One charactexl ; ls t ic  

of p a r t i c u l a r  concern i s  the si,llfur con ten t  of! thc $coa l ,  and thlu 

va lue  should  be  a v a i l a b l e  f o r  every  s i t e .  I f  i n  some. c a s e s  i t  i s  

n o t ,  t h e n  a d e f a u l t  va lue  o f  n e c e s s a r i l y  , l e s s e r  accuracy would b e  

clwsen. T h i s  va lue  could  be  e i t h e r  t h e  average  s u l f u r  cont.cnt o f .  

a l l  ava i l ab le :  va lues  f o r  t h e  s t a t e .  c o n t a i n i n g  t h e  r e s o u r c e  s i t e ,  

oli ~ b h e .  n a t i o n a l  average  va lue .  S i m i l a r  arguments follow. f o r  such ; 

c h a r a c t e r i s t i c s  as.  a sh  c o n t e n t .  and h e a t i n g ,  va lue .  . O f  cour se ,  any 

changes t o  t h e s e  va lues  r e s u l t i n g  from t h e  b lending  a n d , p r e p a r a t i o n ,  



of c o a l s  i n  t h e  r e source  bases  wo.u ' ld~also .be incorpora ted .  : When t h e  
' s u l f u r  con ten t  of  t h e  c o a l  i s  determined,  t h e ' S 0 2  emission from t h e  

. . s i t e d  -power ' p l a n t '  i s '  kriown. .. 

..  , . . 

The geographic code shown .be~.ow i s  suggested ' .  TNS code 
. . . . . . , > 

w i l l  be a s s igned  t o  al l .ESNS p rocess - l eve l  r e s i d u a l  o u t p u t s .  
. , , . ,  

. . I  . .. . . '  
GEOGRAPHTC. 'LEVEL C'ODE 

. . i . . . . 

TRANSNATIONAL 1 

NATTONAL 2 
. . .. . 

, . . . 

STATE AGGREGATE 3 
. . .  .. i . 

STATE 4 ' 

COUNTY AGGREGATE 
. ,  . 

5 
. . . . 

COUNTY 
. . 

6 
2 .  

SUBCOUNTY 7 

Once t h e  p rocess - l eve l  e f f e c t s  a r e  a s s igned  a  geograph ica l  

dependency, t h e  f a c i l i t i e s  f i l e  w i l l  be used w i t h  a s p e c i a l  a l l o c a t i o n  

program t o  a s s i g n  t h e  ESNS e f f e c t s  t o  t h e  a p p r o p r i a t e  geographic 

l e v e l .  

The ESNS r e s i d u a l s  gene ra ted  by a g iven  mix of  energy 

. , t e c h n o l o g i e s  w i l l  be a v a i l a b l e  f o r  every  geograph ica l  l e v e l  of  

s i g n i f i c a n c e  from t h e  county upward. Then, t h e  MEUABA f f l e s  ( s e e  

Reference 1) w i l l  be a p p l i e d  t o  s e l e c t e d  county groupings based 

on p r o j e c t e d  f u t u r e  p o p u l a t i o n  l e v e l s  w i t h i n  t h e  groupings t o  

g e n e r a t e  e s t i m a t i o n s  of popu la t ions  a t  r i s k  and e s t i m a t i o n s  of  

f u t u r e  h . ea l th  e f f e c t s  f o r  t h e  ESNS s c e n a r i o .  



m aununary, t he  fo l lowing  s t e p s  i n  t h e  system j u s t  d i s c u s s e d  

a r e  o u t l i n e d :  , 

(a) $p.ecify t h e  mix of  energy te .chnologies  . fo r  ESNS 

Cb) r u n  t h e  n a t i o n a l  energy system (ESNS) 

(c) u s i n g  t h e  f a c i l i t i e s  f i l e s ,  s i t e  t h e  needed f a c i l i t i e s  

Cd) us ing  ESN$ d a t a  f i l e s ,  g e n e r a t e  emiss ions  f o r  a l l  s i t e s  

( e l  compare s i t e  t o t a l s  w i t h  available proces's t o t a l s  

C , f )  a1.locat.e e m i ~ ~ i o n o  t o  t h e  county (uig w b h e r )  l e v e l  

ig) develop county aggregate6  by p r o j e c t e d  pbpula.l,.l o n  e;rowth 

2 )  u s i n g  MEDABA, a s s i g n  e s t i m a t e d  hea ' l t h  e f f e c t s  t o  the  

a g g r e g a t e s .  

A f l owchar t  showing t h e  key elements  i n  t h e  system i s  g iven  

i n  Table 2 2 .  Elements of  t h e  c u r r e n t  ESNS and MEDABA s y s t e m s  

a r e  i n d i c a t e d .  



TABLE 1 

FACILITIES CLASSIFICATION SYSTEM 

COAL 

OIL (CRUDE) 

NATURAL GAS 

URANIUM 

OIL (SHALE) 

GEOTHERMAL 

RAILROAf S 

TAR SANDS 

WASTE 

ELECTRICITY 

SOLAR 



'TABLE 2 

DATA ELEMENT DESCRIPTIONS AND FORMATS 

FOR THE IDENTIFICATION CARD 

ELEMENTS 

(1) Sequence Number 

( 2 )  Modi f i ca t ion  F l a g  
. .. 

( 3 )  Carad Type (1 for ~ d e n t . i f i c a t i o n )  

( 4 )  Fuel  Type Code 

( 5 )  A c t i v i t y  Type Code 

( 6 )  Process  Type Code 

( 7 )  S t a t e  Code 

FORMATS 

( 8 )  County Code 



FUEL - 
COAL : 

PETROLEUM: 

NATURAL GAS: 

URANIUM : 

ELECTRICITY: 

GEOTHERMAL: 

SOLAR : 

WASTE : 

SIIALE OIL: 

TABLE. 3 

FUEL AND ACTIVITY CLASSIFICATIONS FOR 

FUTURE ENERGY PROJECTS 

FACILITY CODES 

TAR SANDS: 

ACTIVITY , .. . . .  FUEL: - .  ACTIVITY :. 

Mines 1: .' , 1 

Preparation Plants 1 .  3 

. 1 , ' .  Conversion Plants 
: ,  4 ,. 

Slurry Pipelines ' '  1 .  6' 

1 Railroad Tran'sport . 6  

Terminal ~dci'liti'e~ 

Refineries 

Pipelines 

Terminal Facilities 

Processing Plants 

Terminal Facilities 

Storage facilities 

Mines 

Mills 

Enrichment Plants 

Power Plants 

PoLential Facilities 

Power Plants 

Fuel/Electric Conversion 

Extract1 on, Processing 
. . 

Extraction, Processing ,. 13 ; :  . - 1,3 



TABLE 4 

DATA ELEMENT DESCRIPTIONS AND .FORMATS 
FOR THE FACILITY: COAL MINES 

ELEMENT DESCRIPTIONS 

( 1 )  sequence Number 
( 2 )  Modi f i ca t ion  Flag 
( 3 )  Card Type (=2 f o r  f a c i l i t y )  
( 4 )  Current  ( o r  f u t u r e )  Year 
( 5 )  Mine Type a  
( 6 )  P roduc t ion  ( c u r r e n t  o r  planned.). , 

( 7 )  Employment ( c u r r e n t  o r  p lanned)  
( 8 )  C e r t a i n t y  Code 
( 9 )  Moisture  Content ( low)  
(10)  Mois ture  ConEent (h igher  average)  
1 1 )  Ash Content ( low) 
1 2 )  Ash Content ( h i g h  o r  ave rage)  

(13)  S u l f u r  Content  ( low)  
(14)  S u l f u r  Conten2 (h igh  o r  ave rage)  
(15)  Heat Content 
(16)  Data Sources 

FORMATS 

I 6  
I 2  
I1 
I 4 
12 
F5.2 
I 5  
I1 
F4.1 
F4.1  
F4.1  
F4.1  
F4.1  
F4.1  
I 8  
1012 

Notes: 
( a )  01 f o  s t r i p ,  02 f o r  underground 
( b )  i n  108 ToNs/YEAR 
( c )  i n  pe rcen t  by weight 
( d )  i n  B tu / lb .  

TADLE 5 

DATA ELEMENT DESCRIPTIONS AND FORMATS 
FOR THE FACILITY: COAL CONVERSION PLANTS 

ELEMENT DESCRIPTIONS 

- 3 :  I d e n t i c a l  t o  t h o s e  appear ing  on Table 4 
( 4 )  F u t u r e  Year 
( 5 )  Process  D e s c r i p t i o n  
( 6 )  Process  Code a 
( 7 )  Capaci ty  a 
( 8 )  E~r~ployment 
( 9 )  C e r t a i n t y  Code 
(10)  Data Sources 

FORMATS 

ldwtco! 
( a ) t h e  p rocess  codes and corresponding u n i t s  o f  c a p a c i t y  a r e :  

Code Process  D e s c r i p t i o n  - 
1 high-Btu g a s i f i c a t i o n  
2  ammonia p roduc t ion  tons/day 
3  l i q u e f a c t l o n  103 harre ls , /day 
4 low-Btu g a s i f i c a t i o n  106 c u . f t . / d a y  
5 i n - s i t u  g a s i f i c a t i o n  106 c u . f t . / d a y  



TABLE 6 

DATA,ELEMENT DESCRIPTIONS AND FORMATS 
FOR THE FACILITY: COAL SLURRY PIPELINES 

ELEMENT DESCRIPTIONS 

( 1 ) - ( 3 )  : I d e n t i c a l  t o  those  appear ing on  able 4 ' . '  

( 4 )  Year ( i n i t i a l  o p e r a t i n g  d a t e )  
( 5 )  S t a t e  Code of D e s t i n a t i o n  
( 6 )  County Code of D e s t i n a t i o n  
( 7 )  Capaci t  a 8 ( 8 )  Length 
( 9 )  Pipe Diameter 
(10)  Water Requirements d 

(11)  Water Source 
(12) Employment 
(13)  C e r t a i n t y  Code 
(14)  Data Sources 

Notes : 
O n  106 tons /y r  
( b )  i n  mi les  
( c )  i n  inches  
( d )  i n  103 b a r r e l s / d a y  

. . .  TABLE 7 

DATA ELEMENT DESCRIPTIONS AND FORMATS 
FOR THE FACILITY: OIL REFINERIES 

ELEMENT DESCRIPTIONS 

FORMATS 

FORMATS 

( 1 - 3 ) :  I d e n t i c a l  t o  t h o s e  appear ing  on Table 4 
( 4 )  Current  ( o r  f u t u r e )  Year ' I 4  
( 5 )  Current  ( o r  a d d i t i o n a l )  Throughput a I 3  
( 6 )  Employment I 5  
( 7 )  C e r t a i n t y  Code I1 
( 8 )  Data. Sniirces 1012 

Notes: 
-n 1 0 3  b a r r e l s / d a y  



TABLE 8  

DATA ELEMENT DESCRIPTIONS AND FORUATS 
FOR THE FACILITY: OIL AND GAS PIPELINES 

ELEMENT DESCRIPTIONS 

( 1 ) - ( 3 )  : 
( 4 )  Year 

I d e n t i c a l  t o  those  appear ing  on Table 4 

i 5 j  S t a t e  Code o f  D e s t i n a t i o n  
( 6 )  County Code of D e s t i n a t i o n  
( 7 )  Length a 
( 8 )  Diameter 
( 9 )  ' Employment 
(18) I n t r a s t a L e / I n t e r s t a t c  Code 
(11) C e r t a i n t y  Code 
(12)  Data Sources  

FORMATS 

Notes : ' 

( a ) l n  m i l e s  
( b )  i n  inches  
( c )  1 f o r  i n t r a s t a t e ' ,  2 f o r  i n t e r s t a t e  

TABLE 9  

DATA ELEMENT DESCRIPTIONS AND FORMATS 
FOR THE FACILITY: NATURAL GAS PROCESSING PLANTS 

ELEMENT DE3CRIPTIOIVS FORMATS 

1 - 3 ) :  I d e n t i c a l  t o  those  appear ing  on Table 4 
( 4 )  Year ( i n i t i a l  o p e r a t i n g  d a t e )  I 4  
( 5 )  Planned Throughput a P3.U 
,i 6 j Employment I 5  
( 7 )  C e r t a i n t y  Code I1 
( 8 )  Data. Sources 1012 

Notes : 
(.a) i n  103 c u . f t  ./day 



DATA ELEMENT DESCRIPTIONS.AND FORMATS 
FOR THE FACILITY: . NATURAL GAS.STORAGE FACILITIES 

ELEMENT DESCRIPTIONS FORMATS 

- 3 :  I d e n t i c a l  t o  t h o s e  appear ing  on Table...4 
( 4 )  Year . . 
( 5 )  . F a c i l i t y  Type 
( 6 )  Capacity a 
( 7 )  Uni ts  of Cacaci ty  
( 8 )  . Peak Load D e l i v e r a b i l i t y  
( 9 ) Employment 
(10)  C e r t a i n t y  Code 
(11)  Data Sources 

Notes : 
( a )  u n i t s  a r e  v a r i a b l e  and a r e  g iven i n  d a t a  i tem 8.  
( b )  i n  l o 6  c u . f t . / d a y .  

. , . !' , _ '  
TABLE 11 

DATA ELEMENT DESCRIPTIONS AND FORMATS .. , 

FOR THE FACILITY: U R A N I U M  MINES 
. . 

ELEMENT DESCRIPTIONS . . . . FORMATS 
. . ,  

- ( )  : I d e n t i c a l  t o  those  appear ing  on Table .  4 ,. 
( 4 ) '  Year ( p r e s e n t  o r  f u t u r e )  , .  . . I 4  
( 5 )  .Mine Type a 

6 
. . ..: . I 4  , 

( 6 )  P resen t  ( o r  p lanned)  Capacity .. . . .F4.0  
( 7 )  Employment I 5  
(-8) C e r t a i n t y  Code I1 
( 9 )  Data Sources . . 1012 

Notes: 
(a) f o r  open p i t ,  2 f o r  underground, 3 f o r  i n - s i t u  s o l u t i o n  
( b )  in tvrls ur 01-e p e r  day 



TABLE 12 

DATA ELEMENT DESCRIPTIONS AND FORMATS . -  
FOR THE FACILITY: URANIUM MILLS 

ELEMENT DESCRIPTIONS 

( 1 - ( 3 ) :  I d e n t i c a l  t o  t h o s e  appear ing  on Table 4 
( 4 )  Year ( i n i t i a l  o p e r a t i n g  d a t e )  
( 5 )  Process  Type 
( 6 )  Planned Capaci ty  a 
( 7 )  Employment 
( 8 )  C e r t a i n t y  Code 
( 9 )  Data Sources  

Notes: 
( a )  i n  t o n s  p e r  day 

TABLE 1 3  

DATA ELEMENT DESCRIPTIONS AND FORMATS 
FOR THE FACILITY: URANIUM ENRICHMENT FACILITIES 

FORMATS 

ELEMENT DESCRIPTIONS 

( 1 - 3 ) :  I d e n t i c a l  t o  t h o s e  appear ing  on Table 4 
(4 )  Year ( i n i t i a l  o p e r a t i n g  d a t e )  
( 5 )  Process  Type 
(6.) Planned Ca.pac.ity a 
( 7 )  Employment 
( 8 )  C e r t a i n t y  Code 
( 9 )  Data Sources 

FORMATS 

Notes : 
( a )  i n  tons /yea r  



TABLE 1 4  

DATA ELEMENT DESCRIPTIONS AND FORMATS 
FOR THE FACILITY: ELECTRIC POWER PLANTS 

ELEMENT DESCRIPTIONS FORMATS 

- 3  I d e n t i c a l  t o  t h o s e  appear ing on Table 4 
Year ( c u r r e n t  o r  f u t u r e  p lanned)  
Current  ( r planned)  Fuel  Type a 
Fuel  Use ( c o a l  o n l y )  
T o t a l  Current  ( o r  a d d i t i o n a l )  Capacity 

( 8 )  Employment ( c u r r e n t  o r  p lanned)  
( 9 )  C e r t a i n t y  Code 
(10)  Data Sources 

Notes : 
( a )  t h e  f u e l  type  codes c o n s i s t  of  t h e  fo l lowing :  

1- c o a l  6- geothermal 
2- o i l  7- combined c y c l e  
3- n a t u r a l  gas  8- i n d u s t r i a l  s team 
4- h y d r o e l e c t r i c  9- s o l i d  waste 
5- g u c l e a r  

( b )  i n  10 tons /yea r  
( c )  i n  megawatts e l e c t r i c  

TABLE 1 5  

DATA ELEMENT DESCRIPTIONS AND FORMATS 
FOR THE FACILITY : POTENTIAL. GEOTHERMAL FACILITIES 

ELEMENT DESCRIPTIONS FORMATS 

- 3 ) :  I d e n t i c a l  t o  t h o s e  appear ing  on Table 4 
( 4 )  Current  ( o r  f u t u r e )  Year 
( 5 )  P resen t  ( o r  f u t u r e )  Capacity a 
( 6 )  C e r t a i n t y  Code 
( 7 )  Data Sources 

Notes: 
( a ) n  MWe f o r  e l e c t r i c  g e n e r a t i o n ,  and number of w e l l s  f o r  ho t  wa te r  

p roduc t ion .  



TABLE 16  

DATA ELEMENT DESCRIPTIONS AND FORMATS 
FOR THE FACILITY: SOLAR ENERGY PROJECTS 

ELEMENT DESCRIP.TIONS FORMATS 

1 ) :  I d e n t i c a l  t o  t h o s e  appear ing  on Tab1.e 4 
( 4 )  Year I 4  
( 5 )  F a c i l i t y  D e s c r i p t i o n  A20 
( 6 )  Capaci ty  a I 6 
( 7 )  C e r t a i n t y  Code : . I1 
( 8 )  , ,Da ta  Sources . . 1012 

Notes : 
( a )  i n  MWc f o r  power p l a n t s  

TABLE 17 

DATA ELEMENT DESCRIPTIONS AND FORMATS 
FOR THE FACILITY: WASTE-TO-FUEL CONVERSION PLANTS 

ELEMENT DESCRIPTIONS 'FORMATS 

1 - 3 ) :  I d e n t i c a l  to those  a . ppea r lng  or! Table 4 
( 4 )  Year ( i n i t i a l  o p e r a t i n g  d a t e )  
( 5 )  Type and Feedstock 
( 6 )  Capaci ty  a 
( 7 )  Uni t s  of  Capaci ty  a . . 

( 8 )  Employment 
( 9 )  C e r t a i n t y  Code 
(1UI Data Sources . . 

&2&a: 
( a )  u n i t s  a r e  v a r i a b l e  and given i n  d a t a  i t em 7 . '  

TABLE .18 

DATA ELEMENT DESCRTPTIONS AND FORMATS 
FOR THE FACILITY: OTT, SHALE PROJECTS 

ELEMENT DESCRIPTJC -. ... - FORMATC 

- 3 :  I d e n t i c a l  t o  t h o s e  appear ing  on Table 4 
( 4 )  F I I ~ I I ~ ~  Year I 4  
( 5 )  Mine Type a 1 4  
( 6 )  Planncd Capacity I 3  
( 7 )  Employment I 5  
( 8 )  C e r t a i n t y  Code I1 
( 9 )  Data Sources 1012 

Notes : 
( a )  1 f o ~  s L r a l p ,  2 f6i- underground, 3 f o r  i n - s i t u .  



TABLE 19  

DATA ELEMENT DESCRIPTIONS AND FORMATS 
FOR THE FACILITY: TAR SANDS PROJECTS 

ELEMENT DESCRIPTIONS FORMATS 

1 - 3 :  I d e n t i c a l  t o  those  appear ing  on Table 4 
( 4 )  Year ( i n i t i a l  o p e r a t i n g  date9 .. 1 4 .  . , 

( 5 )  Process  Type A10 
(.6) Planned Capaci ty  a 1.6 
( 7 )  .Employment ,. 1 5 :  
( 8 )  C e r t a i n t y  Code . . I1 . '  
( 9 )  Data Sourc,es 101 2 

Notes: 
o n  ba r re l s /day  

. . .. 
TABLE ' '2 0 

DATA ELEMENT DESCRIPTIONS AND FORMATS 
FOR THE FACILITY: RAILROADS 

ELEMENT DESCRIPTIONS 

1 - 3 :  I d e n t i c a l  t o  those  a p p e a r i n g , p n  Table 4 
( 4 )  Year ( i n i t i a l  o p e r a t i n g  d a t e )  
( 5 )  S t a t e  Code of  D e s t i n a t i o n  . . 
( 6 )  .County .Code of  D e s t i n a t i o n  
( 7 )  Length. a 
( 8 )  Type 
( 9 )  Employment 
(10)  C e r t a i n t y  Code :. . 
( 1 1 )  Data Sources 

Notes: . . 
( a )  i n m i l e s  . . 

- . - .  
TABLE 21 

DATA ELEMENT DESCRIPTIONS AND FORMATS 
::.FOR THE FACILITY: TERMINAL FACILITIES 

ELEMENT DESCRIPTIONS 

1 -  : I d e n t i c a l  t o  t h o s e  
( 4 )  Year 
( 5 )  F a c j l i t y  Tvpe 
( 6 )  Fuel  Type 
( 7 )  Capaci ty  b 
( 8 )  U111l ; s  of  Capacity 
( 9 )  Employment 
( 1 0 )  C e r t a i n t y  Code 
(11)  Data Sources 

appear ing  .on Table 4 

FORMATS 

FORMATS ' 

Notes: 
( a )  1 f o r  c o a l ,  2 f o r  o i l ,  and 3' f o r  n a t u r a l  gas  
( b )  u n i t s  a r e ' v a r i a b l e  and g iven  i n  d a t a  i t em 8 



TABLE 22 

BIOMEDICAL AND ENVIRONMENTAL ASSESSMENT SYSTEM 

ESNS : I 

ENERGY I 
SYSTEM 

GEOGRAPHICAL I 

MODEL 
ALLOCPTION 
FILES I 

IRATE : I INTERACTIVE ( 
ACCESS 
PROGRAM 

ALLOCATION 
PROGRAM 1 

FILES*** 

POPULATIONS I 
AT RISK 4 

I 
I 

- o p e r a t i o n a l  

I 
I ESNS OUTPUTS I 
I ALLOCATED BY 
I COUNTYs* I 
L - - - , - - -  J 

- - - - - -  * - - - ,  
ALLOCATION I 
PROGRAM 2 I 

I 

1 HEALTH EFFECTS~ I ESNS OUTPUTS 
, I FROM ENERGY ALLOCATED TO ; 

I SCENARTOS It: I POPULATIONS 

L - - - J  

* i n c l u d e s  complete f a c i l i t i e s ,  f i l e s  and COENBU. 
* *  o r  lowest  l e v e l  having s i g n i f i c a n c e  o r  val.id d a t a .  
***  h e a l t h  e f f e c t s  by  popuaat ion groupings .  



REFERENCES 

1. Bozzo, S .  R .  and L. D .  Hamil ton,  Medica l  d a t a  b a s e :  
D e s c r i p t i o n  and u s e  i n  e n e r g y - r e l a t e d  r e s e a r c h ,  Brookhaven 
N a t i o n a l  L a b o r a t o r y ,  A p r i l  1977.  

2. Drysda l e ,  F.  R .  and  C .  E. C a l e f ,  The, e n e r g e t i c s  o f  t h e  Uni ted  
S t a t e s  o f  America: An a t l a s ,  Brookhaven N a t i o n a l  L a b o r a t o r y ,  
BNL Repor t  No. 50501, September 1976.  

3. S e v i a n ,  W .  A . ,  The energy  sys tem network s i m u l a t o r :  Gene ra l  
d e s c r i p t i o n  and sample  a n a l y s e s ,  Brookhaven N a t i o n a l  
L a b o r a t o r y ,  BNL Repor t  No. 50492, September 1975 ( D r a f t ) .  

4 .  C o r s e n t i n o ,  J .  S . ,  P r o j e c t s  t o  expand f u e l  s o u r c e s  i n  Western  
S t a t e s ,  U.S. Bureau o f  Mines,  I n f o r m a t i o n  C i r c u l a r  8719,  1976 .  

5 .  S t a f f ,  E a s t e r n  F i e l d  O p e r a t i o n  C e n t e r ,  P i t t s b u r g h ,  PA, 
P r o j e c t s  t o  expand f u e l  s o u r c e s  i n  E a s t e r n  S t a t e s , . U . S .  Bureau 
o f  Mines,  I n f o r m a t i o n  C i r c u l a r  8726,  1976.  

6. King,  L . ,  E d i t o r ,  The Energy D a i l y ,  v a r i o u s  i s s u e s  on f i l e .  




